.0e30.8. (58383 )

0e30c32) BEBIO
13 e@€dw

e3®e3s) @5

11 S22¢ - DIED JE39c32)C3
12 g6 - G300 OEIO
13 S - By SesrsmB

Bers @cslme®sind
Beno 0 mSsen B
BB 2dBIeB) FISDBB
®H0O®

www.nie.lk




Ce30c3z B0
280 @m0

13 egdaws

© SoB}D LBIBL) GIBDHBIB

oy geemew - 2020
©cD® Geencs

ISBN : 978-955-654-885-3

Bes ©¢lme®sind
Bewso o pSeen Bdw

BB @BIBD BIGDHBIS

@ 6025308

LIRS : Olo:hIgle]
BB elBIBD BIDHBEG
©HovE
@ o2

il



FOBE BBYNEeS BBDEE

2OBIEDEE QEIBOIDE DOLmE BBO® wewr B elvism gismms 08z OO
2DEHE Bwdd 07 I8, acg dvnns’ ey aSebn wdu ewis woed SO 9053
23 BedoS.

B0 @B ISR BB 000D WeBNE®S, Bl BED DevICDE BCORTS
e e BCRBed ©veyrdly Qo0 8 aBebn wdu ewrs wwe o . 2017 &
Bood@m 0 @¢ ¢.000.8. (¢t eng) 0 dus Blednwd @x0 008 afebm ©dsss
euxsl Bwo a8 B 8es0 gog dus @O 8Acd adedldn ¥OE we i amd
D ORHEB 9e0® v BIE® Fwumidm® w1EH® B30 QOOTHI0 e®d sBReme »E
DD,

BB @I emmed bc @eaEed ©I@iEmEs30 ww BC Sas PWedped DO
deode@ns’i0 08 0n e®® emoRdr G E® BTy VYTl @esHe CIde ERy E®
0005 @ed Do WIDED 3¢ BEOO @ PemS.

a0l 3.8.q05.08. geveeimd
2wBS SHAHE

BB @LBIBB) BISHBE
©»on®.

1ii



EOBIO0Bed RIS

2017 Obsed 8O0 8 Eoied wi®imds B BELBed g.owmies. (Cwtd eng) Two
TR0 N BE 0 D@ Buii®m d. @ gcwed O53es e®em O
Bew@I) wWdBIBs R[OS, ® wmoluved & ag.ewmes. (ot eng) Twinm B¢wvod,
@5 Bcvid v BB Berid @ JBdE dun ©3ideds, Sun grmiBeds, dBw®iIE
COBORS ©® ©G® oerids &8¢ e @m0, O BB 9erR®-9uHOe® B,
21080 ¥ »Peudwiemeds @ B eDmDR e WO E8. DBvw®IGIED o)
Den WOrROC ®rewn DR DRers’ &) WO B¢ 850, 9eORNP-9OHDe® aMPO®edd
©® @ eO»eEd® ¢ 8¢ oY @ ©. OB D@ Oxws § @t @bevisedn som®w
@050 QI giesIS WS @6 L.

cestd eng Berr DB eI @B 0weds ©wBmItD, aTmlkifn daews 8o g3O
88&emxn syBo Bun®c Juislen B8e® & gmusdas de. dewns’ D8L evgewmss HIDD
BBe® & 50ducBedid Buw wore ©ews’ D05, odBwe Bun®@ied 8@ a8»dr Bo Suw
»oren dved ames DO Besn @OdnsI0 » 86530 9O 9B30 sbwdens ©we Hed
DHD. 00 @TOG VR gm0 o O3es I 3 auENd @cIBO0 O Bt RO

°eEes @.

OB 0® @i OB edBu Ser®IEIed B@DED wOBD 8e ©HMIBIeds3 ecIg DB
5300w 88wdens BB Beggid DD wEe ar. Ye®s ® d8Q BV, aBetn 3B
B YRIndDES adan @m0RoT BRI OB 0050 Buw®iD OBS ¢euEn emIcT
QOO0 00 83530 BOCED R OO0 0® @i cwwmb D) ar.

Buw 60N BEDDCLIE @DIBEDISS 01 OO TBS ©dgH e® YOG LBw®

3WBIBD PSS DBB@IR DEJHeDS ¢ gLBED OBORE®RH ¢ NED BWIedsI ¢
2m)®1B6 G QR a0 ©5d O B evg BBy’ gy D Hbedn e v «.

0o 8.8.9. ¢ 83D

IMS~IE]
Beso @¢lme®sind

BB @LBISDY PISDHBS

v



BPYRIBDTOS
aOtics 8.8.q08.08. genetdmd
a0 SHE
BB @lBIBD PISDHBS

gdSeencs
20D 8.8.8. ¢ 83D

2Qu3s, Beo ©¢bmHe®InD

5052 eBIBL BICDBICES

B 52603
08.0¢d. B®&on
0200 30w, BE1y ©¢EmHe®sInd
BB @LBIBDY PISHBE

SOBBIDC oI ©WRIEH
G.es. Ofed ®wo
0580 ®Irbe, Berr @celine®sind
8.8.8.96. esebch 8a
0200 308w, BE1y ©¢EmHe®sInd
8. citfedOss &
232200 30008, B ©¢bmHe®s3nd

DY @BRES
g0 DRCO.00.8.3. NS - e Bew ecetme®nd, eddecdn
B&08esics (11, 12 @0 13 O Jwww)
O (B8 OBHGSOD - Gesnw Bes ecIbine®@sInd,
B S0dbmyd Sdodesics (13 O Swwwm)

DB oedTen OBVE®
s8R 0D OL.8. (CRBOE - Jenw® B ecolpe®sind, @ Swdbmygd
BB 8RB
Y O OB.8.8. ¢ etIN - Genwm Bexo EcEHEDRHY, eIe® BHEODCBIEES

o850 BwiDlicc ©D.08.8.08. ozl - Cwiwm 8¢ eclned®snd, euddieches
BBOBEvIERB

eS8, AVEE D0 O - Bewdhns em@e08ed, 8ldniss  g@Ias
©¢lmeds3Ind, BB ©cibne®sind

&m0 gmewicc s - (o ewds 1, geboes B0 BEBIRB, ©ICEH
880 eoxd8Bo® B - @O eetds 1 (Bxe®m), mstmn Bewe, emie® 07
8.8.00. eselith e®emda - @O euds 1, @03 98 BcxEa, e@I0YD

8.03.00.8 08m @8 8w - @5 edds 1, SO D BepE, eme® 04
00.08.8.8 &m0 Ofer B - (o edw 1, s o @dd B0 BEOE,
BBIBe®IR)



2IB) €30EIDC-THCS
S’ Beseggss Ocso
G s Wb - BOBes,
oGS »g, eme® 10

@C*f 898
@l.l.e. vBden Be
BB GBIV SPIBDBICS

88a €3
00.8.8. 5coblm Bw
o OE83s @
O €30D0® @

vi



R~ SRt o o o O Joe O S 1N o N il
BBITSIDDIOB CIGDDEICI .+ v eeeteitent et et et ettt et et et et e iv
DBB®IEI ZDBOD ettt e v
11 SD2D-DI(R2D TEIIEBICE eevereereesceceessssssssssssssssstmsssssssssssssssasssssessssessssmssssnnss 01-76
1.1 03000 DIED B0 L3eDESB 02
1.2 5 Rwdm Begrd 05
1.3 B Bw Begm0d 00 BediBBewi®Se 09
1.4 5B Fw Kegmn Bbencs BEe® =8fsenizion BGEs n® 14
1.5 00 5B Fwdm Kegmd 0meds RS 30D 16
1.6 e300 BP0 Regmnd 0medB AEHID DO CEH® SwEE BB®

©BCHI e DI D1¢e (8308002 D16w6) ©cs HIS® 16

1.6.1 &30e3002 oges
1.7 OBP DR ©53cens B @ »(8Bide®s’ 8Fwidn Keymd iems B6@ 26
1.7.1  588w0ion Kgond gmie SE@: @u, D55c 9 ¢id®@wz Hegmod
1.72 88w Regond emedd wisicened dEs®
1.73  qon esg, 8 osg ¥ oS ong EBF DR 053¢ens ©®® &Keymod
edme Je®8 yedmibn Boencs
1.74 88w esg » By Bovas (Rem Be®n) Stens 88e® n®

1.8 B 5w Begmd 0ed8 0098 BDmiDed AES® (dde DBOHIE®) 55
1.9 5B F0 Kegmnd emeds ¢BegimdE AEH® 56
1.10  CeosBm o85wi0c Bigmnd Bemo SO wew gBFm ol

©10DBO O(S® 58

1.10.1 &88wion geqmmd

1.10.2 »8 8wdc g88wo wsew 5Beeyss

1.10.3 @y 8weds gBGwo

1.10.4 @C» u88wide Kumo Bu®

1.10.5 88w cs¥nen » Koo Bw®c

1.10.6 25098 (B») 5B

1.10.7 s5¥inensm 5o wonBomn sd8% adesd

111 8800c a8 o8 71
12 SD6 - 53005 CODEDDID.ccueiiieiiinrirecsearonnsonneees 77-232
2.1 BOPEDDI oDEBB 78

2.1.1 e»i8m SdEdE w@nEmmnd
2.1.2 CewruBn OB ©@pEmmod
2.1.3 CwruBn @B Be®n 1 @nEnm Bama

2.14  ©onpEmmn Bu®n 9 5B Swids Bemr 0 B@EmD Bun GmIRsS
2.1.5 oBFwo g®rencs

2.1.6 ©OnErm Bum gmias Gde® 330 @10

2.177 0@ sdOBOE w@nBrm Buma

vii



2.1.8
2.1.9
2.1.10

2.1.11
2.1.12
2.2

2.2.1
222
223
224
225
2.2.6
2.2.7
2.2.8
229
2.2.10
2.2.11
2.2.12
2.2.13
23
24
24.1
242
243
244
2.4.5
2.4.6
2.4.7
2.5
2.5.1
252
253
254
255
2.5.6
2.6
2.6.1
2.6.2
2.7

13 Smc-8633 Sessmes

3.1
3.1.1

S8®@%Bws s@nEmH0
HBBOC B Pwo e3¢ @PEDD B LK%

B B0 End eudB® 0 BE@PED B BemH® § venms BO®

BODE®DN e3cen e SO
BODNE®ND eeds DEID 0D
BB cDWIE @uBD BOPEDDN

a®E, »e® v E e

203BOm a®E-ved® YoE

2®OEDE ¥ »EODE euSwiens

Bced auSwien Bumn » 98 audn Q&G
pH =8®encs

CRAC a@®e » Fed arSwies (Bedm) Bum
CRAC »BO ) »I® aeSwoen Bwumes

Ka 90 Ky @50 e6s@53000

CR®OE BeBDedcmw 1 Sied ¢Dedc pH avw
@0, BBES @lo@ BEG IDeH

8@8Bw @i

¢Bwoed® 0 NI @@ o COGIOED v VNIBOED WeI®
2®E-ved® o

BD0Te rDen

oDBDN BODEDDN

BB B L3Eses HOEH

SIDBDN QBB (CIDBDI QB BEH®D)

CODBDID I OB QDS &IBD “erm3 BEE
gOednwr:s 83180 endiB®

IDBDND OB REWID 300D

pH @i®dencs

QeSO (1D1635) dBeCBemed & DB Qhmed ewnd®
BB0 DRIVOE @EmD

230082 DIBHIED @o®@ DWW DIBBT €3
BOCD (imadm) Drdes Bmw ©(F8®
CEHBOG BO® wrimidy Dides BLmed SOEDE@
BBIDCS

D8 Jen OHEB

230RE0 COBOE WEIS J73e30W 53

COBoB O BABOE ¢D-D1ds B@EDDD
s8yben ¢DwdE v

a8 ¢O-¢0 B

Se00®/ D138 0@ eH2DB

232532Y90329500
CIDEHHBLD E3BIDNWDND EETE DRI I

viii

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

118

168
176

200

217

230

233-268
234



32

3.2.1
322
3.23
324
33

3.3.1
332
333
34

3.4.1
34.2
343
344
345
3.4.6
3.4.7

BOPEED OB 9eEPeII) 238
@G - @RI awr® geRWeIIRD

eI - 8cds CD QeEDeII)

D1 PEEWeIIR

@0t geRWeIIe)

Beys’ JesneBm ewis 250
Bexrd Geanm emisns Bo®iens S8®

PRSI THdn eeds EID €D

B8R Beys JenwBm emis Db®

BeysS SDedema 260
ses Beys SDedemw

02008 9eEEeID) ©wi el 8Eendd ¢emns By SDedemn

BEHo 9geemeddd 0w emst eEend ¢denns Scysl SDedemrm

BEBe 9eEedsD) 0w 0edBu® Becid@8 ¢derws Seysd SDeodeme

BB 9eeedsd) 0w BB® 0eiBnd® BecEiddd ¢@emns By Sdedeman
ey BDedemw y@Iem3ODD ©1¢(8®

OICDB efs » Beysd SDedem emis wsiwsicme

X






g.00.8. (ool esg) Jews B¢d - 11 I

DI OE30BBHB

D=0 o

1.©29c» o

XS 1o lelolone:]

1.1 O30S DG BB 5oDES

1.2 58800 Begmd

1.3 5880 Regmd 0
80018 8ewxi®8s

14 B8 Remn BYes SBBe®
s8Sseni8@n S

1.5 OB 88w  Reymod
D08 AEBID 30D

1.6 Ce0Bd g8 8wide Bemid
eDE08 AELHI HDOE AELI®
1088 B8 e geg™ OIc®
D063 (308500  Dogs)  @cagd
O S®

1.6.1 &30e3002 Do¢es

1.7 5BBomdE sigens 8 ece
1858005 BT &Kegod
B3 [8®

1.7.1 58800 Kemd gmoe [8@:
LD, BBIE »I FId®H
Begmo

1.7.2 880 Beod emeds

B3¢ HeE DEL®

1.7.3

1.7.4

1.8

1.9

1.10

1.10.1

1.10.2

1.10.3

1.10.4

1.10.5

1.10.6
1.10.7

1.11

(DB CBE, BEY g ¥
@B evg BBBOR
053¢ O® Begmnd edmed
De®8 yedmbn Bosens

5B Gw esg »I By Bums
(Begn Be®w) Bbenc S8e®

IO

588w Begm00 enec8
I8 3DwIDed AEL®
588w By ened8
CBeygonde Acs®

306332 5BF O Begmo
Bedmc B8O tsewo BT
@B3es $IDDHBO ©15O
BB 30dD Genmd

28  8Bwedo gBFwo
Beegsd

2 Bwdo 85w

gB» uBGwdc B Bn®
gB8w ciges 0 &Kegoo
Bwe®as

22)00® (§B») 5B wo
BBPenem oo ©e@nEommo
OB ades

88O a8 518080

€3€%9



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

I #13]0)

o IwdE & comnden Dnens’ 4 O Jnmed & wi 5 O Jomwed & g88wids
8cD® wenn aade §Bm »iB38® 0, Fed B HIPO 0 @8 edannn
SOBG @ @0n Bmd w0 arD. DS 3BFPEm »I SCOE Y®ien v Jed ey
80006 ¢T3N YD, Je0BD BP0 00 eDvwBE 8¢ DI ¢ 1BIm W I
e 88u gy edaumn B8AC gued GdING e®ems QeSO @wIE T BD.
OB o® e OB5 BFPwDm KReowd ©EDI ACD DI DD emeds
DB 0f WoOE. g B8 8FPwidm Bwmd, J wewr DED lm, O®
AEL® Do emedy 8Lz 1 BBw® I DO orf De® Bwdode € g Om
eO»EDO =880 B Oy . Yo ® o® Joms OBS BFwr Bgmdws
BEACD B @@ @cHtd v F wewr AR §E® 1w O sigens/ BRme,
05w SO, ¢Bedgdm I cEMBOB B ¢y CRB. O OO By Bwr®ws
OB Begood yooe B8O, 98 wowdm Hbens [BEO, 3585w Bcdeo® B wisicen
ometl edmed @ ¢ BBIB CUPSD® i bl iy ced a@bdn wimdid wom ERE.
e®wd 3@m0D, YBBwI uBimen, BFwr Budd ¥ CewieSn gewe S8md 05 CAD
8m0 BPuDOE AL 8O v IEOE BUD 6¢® OB e®ws Bowens emel.

1.1 0308 DICD DEBI LoDEBG

o3 B Sowed T (P8 Sesd) a8 JwinSnm B8cr 88Ag «® acwek @R
OEDE. 00w DD Y DRewks’ ® BOwIDed D DeWIS OBOE 8 O g
2D 05 O 0O DO v PRIBW HOB. OE eOEO BoE ece wdmwdien
2020eEs e eed® emd, g8 S oB8c) e oees. v ©
03000 5B P0drs glncmne BEe® € ol sum ¢Pedn ¢ @wd®0 wm ¢Ig.

(@) 588w000d ©00rm0: e®u ms ©F Ber1eds’ esddn »iB ©. B¢y
eRs BB 0 amRCR @38 dubuies AH ©1 AG 918 mso8m &
BB w »E VB @. B ¢ Buw cdwoed € wi 8Omed € AG < 0
O B8P s (83Dwe 8D &g D) D a8 ¢BE. 08y YBGwds
RO®» D0 8¢ D3es’ ¢ (8 SBwed.

(b) 588w10d g@rens aesEEn O Bwcdds’ §BEwidE emc® om0 ¢
D535} 18 85 SwEE emedm gmd, e®r TS BOREHD OB
BBencs g 1B © (12 Jowa). 0@nEomn Bu®o 88ac ¢1mn®s e®w
S@reDCens BE DS .

@0 OO, g gDUIDBO iy B Gy & » 8 DCOBDORE Gis§ oY
200w 00. OO BPwied Bwymd v J edO6 BICHE WO I ©. 0@ B ¢®
¢B3B e (®iens) e0n €®I SO0 BBF @D ®3N DICE FLBBHDSB BDE
G @. O ¢, HBFwm O DO =8 UmBB O GuIce @D SBBWIed @3 ens
¢ G @ 0® Bo@E gE»HOCO 8ot ‘0t DiEm 8680 BReds’ w@Sedm
0300 D000 ®RD OGBSI @3 O VB ©. VOB IBPBOE Kegpwd wo Jdoed
einen ©1¢: 800 @ emebl.

3@ B8w 8¢ SO0 0, du ©{lBed cdesds » BOme OB, ec» ¢
DO B0 BOS Drewrs’ et ® DICD DReRs ¢ dRNAC CIPG G ©. ® g
200838 ¢, OO, WD DOL H&IH®B 8O0 HO® BORD R HBFwD aRNIR

2



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

GG @ and, 8dan E 8@r1ms e € wBOPLeOE WS OO HO® LIED
D0 8O Bowdd Be @G, CoNien Drewns’ »HuEdm o880 8¢ Osles’
ORS00 OB DE 9N 0D0ens. dews 880z, 268 OO
o80bmme S0 Oed BRu» oemms 0n 0. e®rd ¥R edWD Bem G
95 Bwed 988 ©v@®m wew aB®Hd Be ¥y Sk aPBewrd (K. ¢dm 08, detd ©,
gegm ©0088, uBHPed eduws ®» OC DIEHSG WO BLD aWPOG ewvdisd
OBFed cuimens @ S8 wem Es gy o OPOT eBFTwdE Begoo
BDBBHIG EeW] Wewn BCHI DO 0. wEOPEDH Bwm e, B8wed AG
B DO GB6 »I BOITL O O ¢ eOBEI BIECBEEY i) BB W ©. e®
200 30E Drews’ 1.1 gived cidedn =88 n@Inci8 ece eusIy® we K\ «.

SO
I l ., AG, AS, AH

O30 5800
s - Beg, cEH3D,
B a8c» e8s (Ea)

SIS
1.1 S5 o8 B0 ®I1 DIEE SesrDd and JeneSn YBH@DE IS

OBEDE s ©5m s 8¢ D535 OFEEE, 95308 1 cEewm3DE OBS.
DIC® GLBWD, 0eSD §BFwD 0dvw e»wds Bgmd HBUess BEOO w98
O O ez 0, yBFw Bpomn O»E e DB BB ¢ DEHO »OE.
053¢ €ns, CBHBOB, BAHG ®»I CBeYTD B il BP0 Begmd emedSH
AR08, 0® alre»OE & 888w g vl wigen Y®ien OB OBG (S & eldvBmE
BB® 08x3 Jon D1 ey > 0w Buchen Bwmo glsomns B8 ®ede ©@D08s3
8B we »B 0. gam ©000® & ZaumBe » g TP csinen o
2306000 8oy DB GeROC Zed® I IS BICSCEEO ©» Gy G. LIBIBDBEEE ¥
©0B8 @ RBe guwe .

0300 FdE emedd adimE 0w O OO gsd e 6® Worens DY,
Bediom 58 wr (B TS D dwr mB3edeBs’ s@dm & 8¢ & 5O O»
R0 & J gm0 od O RO B SwdB wewr gmn e e, gu® DO
om0bs e Oon O @D o B8COL Periddd g @dPedur ec®s &S8s
eitn® PBeEIcBd goencs, “Ece BCEO0 »BOeUl dencs ©eO® uBFwr [EE
B ¢Den @sved 8 O guBn 88w 8 Ox3es o o3 (Dewsd By
e DOOES OB K1) B € ©. e® ®00e® 2 3B ® JeeHD DIEHD
Bes0d e o D853 »cidy CRDES @mn edvewrs’ el ey ©we®s3 ewd &g
@00 §BPw SO, @I BEGS TS B P T eBPwn 3O BV
RO, I g@de VO BT 8¢ 0. ec» ¢ ceasOem € YAC VDD
Fdecy uBFP DO Ot A BV FeC® BT edvds D e3G® o(H®
s @ ¢demed T yAe Dus DDedcs OB endwm wiesle @dybeess’
2ueBwoens O 0 S BT 8 Axlm IR 8 e ed. dewlds’
2eB® BP0 0dvds ¢. 880 u8F@De € decm TLDOC @F8 OBemywO
edme D DS Jon 8¢ O53es’ 880 0d0dEH. ecm ¢ cEensiOwm € @feds’
B GReedm3 OB SBPD, CBG @ OB AT GHDLmE OB
OBBDEO D8 0@ Bens’ ednd @. TS DI DD ewds §BBno

3



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

2PATL Doem DD @y TS FPdEDE Kuomo BT gluvwmnd. DBQ
o8 wenisi®n HFFO Gt 5 Swidn Keyowd emedd AEsies’ emedd ¢
vedseann B8O JeeSm i Bl gud O gmd, 9 IBPGIOE BBIRen o
wop@en adedr BRABY emOTT GND0en ewel. D ¢ VOB JewieSm
BF0m 08 Even Dm0 emeds OB s (Reamo wlmoen) @D B®
¢ 8¢ omel. D53, v Sedmd emedm 88 uBFw w1 ed Kum 8¢ §B»
2DeRiNE CR® Do’ ed.

28&ey (Pe&hw) gBFwo

e® 88w e8ran edrds O amd BFwn OBer PG ey (B 8¢ od.
e® B Fon @Bn oddBed 8¢ O ar® 00mE® #4sd ¢ OB ENHS .
e® auBm deds gmd &g O B W €BedTes’ 3uSn BBFPB BNEDB. B
eend BB CHeEIwOE W ©m ¢ 0. F ¢ Dt edrds O &mo
0@ ers3 8¢ 853053 miiad 10712 - 1078 gm0 Eisimoem € @. e3005ci8m KRG8
DOOERS 0® yBFPwDE Bynmo HUers D¢ 00 OIS ¢. o) el HO®ITT
BodE o gsieduens ¢ DS ©® B0 G8nm ¢8-0do eGnl DUemdBSsen
B Cgen mPedm KC8s DO ¢ as wy ¢ By BFDEO By oce
2230 BE™ NEB OB gBPwr BBsws »®;

BEO0 »B0ebodE w1 ©eidn® WeRICBHOE @mn sl e e 8g »E
80 8EoOb Bericid adfeds O©

AgNOs(aq) + NaCl(aq) —» AgCl(s) + NaNOs3(aq)
“Bw ¢rden e B YAC aPEWS, BAG YEOWLRS cc8m J®
HCl(aq) + NaOH(aq)— NaCl(aq) + H2O(1)

50 eLeds’ 8¢ 9 yBYwo

0 eBed®s’ &g O ez detd »O® 0 cleived T B8 eds 8¢ exn Om
80»0 B[ ¢ 0. VBB OB IBPwDE Dieme glveme B8O afc .
Beegsd @00 58,

D000 cdenstDed T »BHs v VFEBES gmd BHwd; euneg cEewDdE €
(1000 K) e®u adn oce tBedion ed.

DB 0 ABEBES amd gBPd (emis 80wl & B8 emn omizn gmd
5BGw0 @0 B Dimed o).

QRBEO yBFwo

QWD BEWNSS B @ o O el EBFD ¢ @d. »OJ cEensided € @O
» OB DB BeyowdEs 8¢ O e®ed DI &0 BEBInId oG eSS
BABBHG DE WD ©. VOB BFPD 3¢ ER CLnien BBnwi swn ¢Ped.

»BS5 esedeslOE Bewismes:
2H>02(aq) — 2H20(1) + O2(g)



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

58853 0553001l ROE Dewisnies:
2N20s(g) — 2N204(g) + O2(g)

dedodwm SEdDedeme:
CH3;COOC:Hs(aq) + NaOH(aq) — CH3COONa(aq) + C2HsOH(aq)

BBw cDened B yeittde asdlinmes:
C12H22011(aq) + H2O0(1) — CsH1206(aq) + CsH1206(aq)

HEYBS Vel 1 RS @@1e0BeiB8 80 B wd:
NO2(g) + CO(g) — NO(g) + COx(g)

5898 @®Ew » »eweiBEend amd gBFwd:
Na»S»03(aq) + 2HNO3(aq) — S(s) + 2NaNOs(aq) + SO2(g) + H20(1)

end BeEIicB8 v ©00:8e® andB3d and §SFweiD:
21 (aq) + 2Fe**(aq) — L(aq) +2Fe*"(aq)

»BeiSecits e®Ew 1 CBE® VT emd 5B wd:
CaCOs(s) + 2HCl(aq) — CaClz(aq) + H20(1) + CO2(g)

O30 PBodEOE Bemo, FD0 8¢ O I edmed B8e®s’ 918 8BEEO ewl a8
BBOO »B @ By oGs;, 00 clensioed T oo ewed®s &g Om,
CO + 2Hz2 — CH30H o» g88wied &Bwmod, 400 °Cn cdensions e 300 atm
BOw 005301 ©Ne®s ei fedimn ©1dn Be®s Qwe DdE DB @.
2000 Bodenn R ORNe®s JOr 5T O 0dvw ¢l I OB WS .

DE® B3O H¢8POES ¢80 e¢» ¢ MIFO wled T o® B Fwdn &Keymd
exndlBe v ©. detd ® a8en BB HSw® 8¢ O ©88 »uEisld »fcda
OB 6. DTDITHOE 8 0@ »ibEm O ©8® edvdr BB® 3w Yewiimds D5
gm0 B Eweied eBinens gedimOmne BB ¢ @@y O VS .

1.2 58800 Regmod

OB0W B8P DD BegmOBsS 8¢ B v @. ewe®s’ 8 O EBFBORD aries’
28) RumDs. ePORSY 8¢ O IBBORD 8 Bwmds . @wm eSS 5¢ess
B9 en 803, @B DO sColnmes Se® CwinBm Sobinies v isren ESens
B® omn ewed®s’ 8¢ O uBFwmr O» gmd ded Bwumd ¢ af) ©. BSediom ®o
280 BP0 eBedods 88w 8. JD10 grfest g KeymdS.

@0 BP0 D (eds 888 Bosens wE OIS e.
eBPum = 3@

BP0 8 Be® € B Swm D6 0d; O Bued. 0® and Bpw@idm edvne ewvdis
Begm0d, T e T B8wmen el dewm 8¢ D g@remed (2153genedd)
edme e gl ¢Pde wiS «.



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

O® Bun cdeaionm €,

(1) 23 B Fomen g@Ienn/ ©2i53¢ens ¢l de® Kiymd end

(1) O Ocwm werens/ wisigens 08 Se® Reymdd

Buon cdeasdos e € 8¢ 0 oun (edm DEED 3580 wEms3s.
BgOBed 88010 Bumd sdBses’ 0@ ¢ cemEEmG BIE.

A—>B

20@msens’, o880 &umd Bow clasdcm T e 0w  g®iemed
(e ened - @®n ©gd SHEE emel) edme @geds’ (Pd® D& ewins .
el € (=0 0220ed) gun g8Swed A 8 @10®wm gy®iens (A) ®9c o8 ¢,
DGO gy a8 A 8 g®iers @Y (na) w18 ¢ 85, d9DS3 (X - 1) »s3moed @
A Oc y@emed 8¢ § edme ©9c [(na) — (na)i] @d.

[(ma)e— (n4a)i] A(ng)

" ADE y@rens edmed Se® Begmd = =
te—t; At

ved ® B 9o wem g0 o®etd B8 v «.

B oc g@rens edmed Se® Begrod = [(nB):_ gnB)i] = A(Anf)
t=ti

(Mg < (ny); B, v IBFem Yremed edmewd evds A(n,) 8 wcne
waen 0. D7 ® B SwOEwu® yY&imed 8¢ O edme W HRweS eEs
LR D DO O(BO® Do’ . VDS IBPom g@remed 8¢ O edmes
©C®I gl waen CRT HIIOD WIE. 0® B &Iwn edme Je® Bemd H® O ®
WV GRS @D. 0® 31D 9wn BT Bed Begmd swm ¢Pedn ©88 ¢sda »wiSsa.

_ M) _ A(g)

Beymod = t = ac

e® @deRiNs ¢ wO® IBFPwew Pvw De® e I Lo Je® Kemd ece,
5B F00m Regond, BFPwm OE 0l OC OC gy@rens edmed d® we® BB B
OB .

e® woe TEmd BBE® woew, uBPwwm &Kwyd BP[emOE ol ICOE y®rewmed
edme ¥ & edmes 8¢ SO0 o O s @ d€ «08. J axd A - B g8 8wied
Beg0ed BOE®®G 1.2 Ji1Bews’ ¢seds 888 Boseans »e »iS .



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

5®remes (n)

~
>

DIRS

120w A - ByB8wied Reomnd op Ben cdasidnss cdes 8 mies
8O® na af) Se® enewis’ np 918 Se® BgmdE. WS BO®
B Swo Regod @f) O D BIECBEERO o gy .

©EIDEO _%rzp @03 %ntw @ GBw 1.3 () ced gwIdd Boweas B¢ HiS

@ 983 uBBwr Bemd, At wie gtmded & A(ny) el A(ng) s@ien cdme S©
OCE euN® ewel. e®et yWIBD Remd ¥ €Tedrles’ VLD Bwymd GHEDS.
20@HBEBE @m0 @3 PICHD ¢ Bwmd edmed O B85 At IO E
Beg0d vemme BBO wew 9 928 mced € RumdE wi@imne ewda gy <. B
e » A yB8ome aepRddd 88edEs’ 1.3 (b)) o 1.3 (¢) o woonsoEss
eu3IN® WO B =68 BBE® e®enimm € Rumd & e@ewiesd € Dntd aly
G Bulamed a¢n@amnd. B8uwmwed yiems dme Se® Hewymdd @
DO wien RO Cers’ SHEE @ 85 gmin emedmed IEEE o
S@rens ¢l O ROE. BB Buwmd veamn BOe® € a8 axnp®enc @tlewrs’ taeh
CRE ©1cE. detd ® WICHS BO® 3O mE ¢t O D ER ©. e®ed Dies’
585000 goBus BP® gBPw® PBew O BOS.

A A A
nﬂ
~ ~ ~
S KS) g
3 An, 3 3
g z g g
5 s B S
) An, ) )
n,
At
= == = =
2DIEE 2B 2DIRE

(a) (b) (©)

13cwes A - B 3588wxed Bymd; (a) At mcs ne & g@iemed (An) 8¢om
edmes oce Rymwd Budnc 880. (b) mics ©w@® B dced y@iewms
edmed O gcs Bedm dnn € dolamed gt ects
gl ¢30® o (C) mIes 8 A uB8vwed y&iemed edme @
Bowsens 0 Bgood, D9ed alm ¢ Sclamed amp®@ens octs
el e300, (0)8 wien amOemens’ IREO YedBd R FwwdE
O@ens gf) O D Wedm emd, Rupnd e Ble® & wewen
@5 emel. (b) ® (c) 8 Hbemde enwd®ems af) de®s wIEss
200 gBBwed Bumwd al) O D es3H® emel.



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

Qum g D85 b Wo» cled IBFw Bum B88Ac §B» miren ©. &8 ¢
Y@remed 8ne ecn Y Y@rwmed O BEPD . BEwD 8¢ O AgendB
8@ V, 988wied »odmes ©0®m 00edmedd @S o8 eend e»is
B Fwed Kemd, Jwm 80010 ne o micem € 8 O» uB80m owl I
Y@remed edme e bl ¢de DB ©. BT &g d» vcdBed 8@ V,
Bon @ asd e®etd B0¢ oS «:

—A(ny) —A(Cn) n
Begmod = VA: = AtA ( A)/V = (y : e053¢enc3

OB g0 BT &Kuymd Jow e & B8 gBBum ol SCOE
i emed 8¢ D eDme R YDIQ BE DS ©.

_A(Ca) _ ACg)

Begm0d = Y

e® Ben g0 1.2 0 1.3 gudoncde y avsed g@ienc 0dnDO 3053¢eni @Bgn
O gm0 853 9880 1.4 Tiwed ciPedm @B ec» @ uB8wids alm y®ien
edme Bewlbmns B8® we® es3cens @nics).

N

€305

v

DIRD

l4ciss A > BuB8wed &Kuod; g88widn &Kegond s @@
053¢ eneld edme 8 e Jnd B8®; A 8 wisigencd g
Oned enp®@enc ¢f) Je®s oS Be® Kepd af) O 8EIAY
@d.

0® yeImdews’ BT wed 988 VO BO® OS¢ D8 Dt ewed®s’ 8¢ O D ¢ (¥®
BB © 8¢ exngens) eun® emel. e®8s u8Fwied Bemnd, BFwsd
eEp wpId O A wisicens @ d€ «DB8x @0 ¢used. [A] 9@ O» S0 Oped
Q® OB O» D ¢ & Beso 588w Begod OB D ¢ BCBCEEO oF». §BFBed
o @0ded & [A] ¢8) 0 & wev Dned YO ¢l O OB SEE ©. O, A
O O ® yBFw Bumnd @8 0. uBFmr Bwymod sicens @ Oty BOB50 D
853 euIn® ewmeb.

Beymned Jow:

Begm0d, @y @¢ WS BE 8¢ O usigen edmes e bl (Sedn v,
DICE DBSCOES 98 cled »® Bemed T Dx3ess mol dm? sle. ¢oede
&8¢ O B 8w ey 0® Jnma ©sweds’ widn Be YIS ©. Dig mEised &g O

8



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

OBF R BE el wosicen OB ¢ Des’ 1B B8O» o ©. DD
Regmmded mm Drless Pas! e atm s .

5B ©@RBVD Bwi®@me 0D BLed o ¢ edmes 8¢ S00 on O IEE
20, 888w Remd el ©0e8s0kd 81D (8@ITIED) @D D8 OO e3c®
OB DS .

A — B, 588wed Begmnd a8 sum ceds o888 gmie 0.

_ACa) _ ACR)

BRegmd = VY

053¢ en @D BLHEE O »1 O® edmes ¢ 00 ©n OB WIS [ Y,

Beg0d = SBwedma/t
@®3d

1
Begm00 a~

1.3 B Begmnd 1 BediBBewi®Sa

1.2 @200853 ewns’tn e¢m 888 Bum cEenfons c0es e ¢atd A (38800
Buem g) 8 9 A - Bamided ©oc g880in Kumd ADE wisigens @) Je®
A(Ca) A(Cp)
At At
3. 0® yB8wed B Ade O ©9ceSs’ Boe o @gces @ 0. 92185 o8
A(Cq) _ A(Cp) 5

rc . ar o

Beym0d — ece ol Boe esisicens 918 Se® &Hegmod OEL TDIR BDE DS

By —
s’ 28 A 09E ecBs B 95 @9ces ecm B8 aeme.

2A—>B
B 93 @g9cwes Bwcd@d A @9c ot 916 emeds (953, A 916 e® Bgnod, B
Bescdeo® Keumd 008 ecenss 0. ©ends’ gS8cied Bymid e®etd umie »E
DS .
C1AG) _ AG)

2 At At

e e®ed ¢ Bdn v «:
1A[A]  A[B]
2 At At

©® a5 ad + bB — cC + dD s> einden gHFwi0 wsep ¢sd e®etd Edo oS
[esH

14AIA] _ _1alB] _ 1AlC] _ 1A[D]

Reamod = — = = =
9 a At b At c At d At



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

Begm 1.1

ec» G cBesOw & @80 1.0 dm’s g i Agms ne svm cPedm
©8m0ennd 300 HBYPES evednseid dewidmn Be® BB Bd BEHHD.
OBBe® © OC 0B ©¢D PR Begmd B3EWI GWIRDBS Bwo OB,

2H>02(aq) — 2H20(1) + O2(g)

88x0
g @18 B800188e0wi@8wd amd gBSwi® 8 08 codEHE®®B WIBS WIS
B0® yBETw Bgemed o 9 O Dedsved ITcHOE DOEHG GLICHD
®O535).

500D BedBSewci®Bced axn® Hx02(aq) @8c ecwd 9880 =, HO(1)
0gc oS @0 0x(g) @9 O3 0¢8. AgemB =8® 1.0 dm® 2823,

aS®wm s Ha0z(aq) : H2O(1) : O2(g) = 2.0 : 0.0 : 0.0 mol dm™
adess woicen: Ha0x(aq) : HaO(1) : O2(g) = 0.0:2.0: 1.0 mol dm™

M-amo) aHo] 2100
AT i

At At

!\I
=
|

[H,0]

es053¢ &5/ mol dm™
5

=
=

2DICRWL

1.5 053 @ ¢ cEeionm & 988wed Serdude wisigened SOE®G

585 00d Kegowd e®eed BBe S .

_ 1AH205] _ 1AIH,0] _ AOp] . s —A[H0,]  A[H0] —  al0,]

2 At 2 At At At At At

Begm0d =

Q) eIl B P 0ed HediBBewi®Rwd/Biymd ammEd BO0E ©8®I1enO

a€®» ¢ D BEOT®. OB IO 50 Keymn (2)®en) HLSmICOES3
0®eE GBHHNE DE DD .

At t t’ At t At

_ A[H;0,] _ (=)2x 2x A[H,0] 2x A[O;] x
t

e®8s3 0® yBFwed Bemrwd =EED I d. e® B BFPOE Bugmo
838 e300 BBencs B8O H(S D 60 eBo® o» »iS .

10



g.0w0.. (o8l esg) Jenwm B¢xd - 11 Jmma _




g.0w0.. (o8l esg) Jenwm B¢xd - 11 Jmma _




g.0w0.. (o8l esg) Jenwm B¢xd - 11 Jmma _

bediEn BerwoRs, B Bwidn Kumd gBSwn Pus Se® el O dmme Seo®
el B0 emES © w1 eND® VD gsd even’. do mied ® d€ sd8med
20RO ) O & & DedudE BSediBBewi®BD o@en @ .

OO Bun cdasionm & 0 Bom «8&wm & 8¢ O 98Fwin Remd v
CUSe0D PIRDEnS 04y Cled.

140

Begmod = v Ac

Vjom ] 28 ¢dned €Bedil88fm soganald. gB8un Junewnd @it 9 aod 3G

BEH 06 W .

13



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

Begm 1.7
300 K & =880 Bom g cwemen a3 A 8 dewidme ©wm (uSedm
280 ensd amd 8¢ od.

2A(aq) — 4B(aq) + C(aq)
A 9 wosseens 2.00 mol dm™ 9 amc s 180 0 ©g e 1.64 mol dm™
e300 a8 @d.

e® y8Fw1ed Kegd ©BHHB DOBID.

88nd
AA=1.64-2.00 =-0.36 mol dm3

.. -AA =0.36 mol dm-3

95500 @D,
Regoo = - Y5 [A[A]/At] =% x 0.36 mol dm3/180 s

=1.0 x 102 mol dm? s

14 88w Bgon SYens S8e® u8Ssension 8o n®

1.1 ¢eondenens’ ®1 gems 0emms BDEOOES oumm® emedm ©bE u88w@o
Begon sOsens’@nd BUens 0 @¢ 08 D a8 ¢BE. 9058 uBFw Keyoo
o8 Seenisi®nd HUens mOstess emed ¢8 gdedld »C RN gdeas ©. e®
ecbne e, 9B Bemd Hbeas [EOO, miced o oces uBSwwan
(e0d OEw™) wBigens B BEO ¢des 0. O, BBB® BTwwm Bemd
BOers =0y 8&e, Bun cdensidns wdes & ¢dn «8Feenlon n®ws emics
OB BPwewen wisigens ¢f) De® Keamid el Ieem wisicens 98 Se®
Beg00 01¢18e g ©. e®n BBLIICEEE’ BE HB ©. J eI WD eWedm BEH
DO OC DREWVS EWEH®E @D B WM OB Byeds’ dBwiers »g »il .
e¥cmn e00m POOE & 0w 8¢ emwedimed u8Fw Bgemed edvnews’ HBUens
e DB 0t Qen 0590 SCe08. 0® KcEBw PO Ye Dnewvsd ©® E
ddeCren DO D gud s8Fsens3em SO & uBSwr Bnene DO ®iIss
BB ezn OB, cndenni oG, (wmed &g 0 uB8w0e & Obend:s
Deorduencs 0 »H® O8 wisigens ORO ey dUendlE EIB888m BE8x n® »idn
DE DB @ gum w08 00 »® wisicen DM GNDTEnE LTI DEHS
BBIHEDN BN® cBewiB O O HUS ©. Dig BHHIB O BPwr Br®@m@ e3¢Ho
Bum 80100 & 8m 850 ewico om »iB «.

Db e00E ESB88» @

@30 88ewlds gBSwDd wowI8 D BBwe®m el JCOEE O derdsnon’
DB ends O B0 e®® PHOB @wIg OB V. 088 & BPum el dcwum gderiven
OB emDEens RO 8D mCo® @1wIReE OBS 98 adendsmmNd mIced Jms
eCH B@®®»E WO CeR. @Derlummd g Dedsed @53¢ennd 33eEIOd
©@125308m 0B eed Bue ecn gdenlsmmd OHe®s’ gBFwied Keymd
BI®mE DE DS @.

14



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

00 802 cdme O15e® ®

& ¢z 88, cald) S e B O Dy WEIS §BPDD, D © D8O G
B D@@s SBPOE 1 ICOE @108 B8LHDOE ed®nwd ©@®I1» 0. DTS,
B Bwed BedB8ew®Be ¢l 0, O8» ¢ ©OEn B8Amed Bmer eocs
B Bemen ¢f) Je® Bwmd ol dum D8 Je® &Kuymd BUens B8O wewr e®s
08D e DD .

By BB/ €553 DO
Beegoys o@e omn (Bedn gBEcid BEmEIm.

R1COOR2z(aq) + OH (aq) > RiCOO(aq) + R2OH(aq)

»BePBE 2eDE BBNEHND Imexndd asvm (Ri= CHs) o918 es»oe
BB D eRENIL QHE G. DD ¢ BIIDIEDND FODOE E053¢eHE O
d@ =8. 0 w¥vncmmed af) Do Houvenc e P QB PedD
BodBewus 0©B8eisEE gum Pus Je® RHiymd B838O ey e325350Emmd &5e

eweios OGS @d.

IR YOen OB

ICOC IR FPwEmd, SBFPBWOCE LR B0meds edmed O B P ey o®
DOs gey ©. B o yoplEdc SeBdedemed & 00 ymn yO®emenrs’
@G dgewied 0 IoSeddsd @ ©d. e YO RO wer ‘YD @i’
OB comdens »dD @d. IR YOEB BITEeHEO BOABW DB IR YOS
B850 uBFwr Kegm0d0 @D .

Dm0 O

e® PO, 58T wed @88 VO BO® &g O O OB DO o IBFPww af) J® Hewo
IBBww Bgemed DUmmme edme D535 § ¢ meiwed &g O u8Fw@ wem
deodeens’ gewridmndsl .

Doy Be®iDx 198

B Bwdm 928 IS DI1gdE »® Bewed D Digd ded »0 98 =681 mced
Boes o OBe (B ©. Bewgoes oces DCB3® e dewidmed & s’
DewtesB38 Digd Hoe ed.

CaCO;s(s) — CaO(s) + COa(g)

e® 0 BBFPDE Bumd 8T &g Se® 2 DBe®idms D ig =&
OB’ Blams g v © (00 Jowed & e@Dms @8 Bexiviced & ass®nc

RACY g).

ePem BEs »®: cnSn ddeCsen HOG

OB SdeCuen nO®ed & gdas Bee uB88c1 Sgenewns’ @Dz 0 oo
BdeCuemne emel. 880dwn SeBbedcmed & Bwceds adE y@ienn emde® eE®
amy@iome B8O @0 BB, oweS» ddeCuer POees’, B® IcE® &
B Bw Bgened ogBn @301 OO0 BHO® Bwds 005 w0 0RE m ddeCeens
@00 & 9B Fwd »O O &g @0 O VD »HYTL DT OB G @. L0DIDBEBS3

15



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

e®u 8¢ »oy) CRBes BwEn @03 WS ©n Dv © I8 cldeaon swe ((Be®H
&> 8®).

1.5 008 58800n Begmd eneds ACEsIm 8300

20@Be!E 0B BF0Dnm 0O GBHODOE G®Iensi®n ©®RBI0DIO
Bedmd BEOO 98 emedmed RED TS w@miennd. ewm PO ¢ e
21030053 g @@ gcwes R o =02, 0® B wEwiens eImo® edvewns’
BB 8g 00 ¢ uwiy BT B @m0 R 00 ©¢d; DO emo 838w
o HESe §BFed DIews ends 88w Kum B8EAC ¥ CROES. B Bwidm
Begm0d BBD 0l @ A€ =8 O® yBPwn wisigens, cEBOB, BFEDOE
98 @deddd 1 dde DVOOEs ¥ cPeygom Pue w»w BB CIDD®
DReBH. uBBwDm DIE®B LB PO 2Dns OE® R H(RB® BE®I YHFwo
SO emetd LICHG WE G ¢ OBIm B8R uBedcws R o wiS .

DB 053¢ens 98 BE® ewld Bme 918 BB® (g mEised &g O g8F@o
€®), BT W dBed cBemOn e DD, BmeD Edde dvdEH D8 SE®
» cBegomurs Doy S0 @88 S BP0 Bgmd 8 we H(S D
©eds’ eBO® OB DB . e®kd a®mHoD o8Psernm & dve (§BFwomw)
D3 BB Cwr @w@Ig) OBILN LIOWE ¢ BB Bgmd emeds L v «.

20300 D0¢ Be® 0 HBOH JenwBw BPwods BedO wew d Eo ¢y
EB» gDrum s Dedmd emel.

1.6 03033 B FwOE Begmd emedd I POE ACH® 1R 88O
CWI e DI DIEA (8306500 D) @wIcd BFO

1.6.1 3065002 Oages

8D OB Sowend (scbded Dig @deddd), e oo O 88 0ewdds e
aedE DE»e, Jied DIem @80 »1 O6 sddBem 8OmE »O ©BO® IoE
SER 08, & D B Fwid e 88 ©Bewr GO IEE g ey tsdom BB G
RO, Bueg ©owddm 200, FBxs @ D»ows oees oBSoem, 3¢ DO
=80bmme B0 ey O RV eBI® OB wwgy ©. e®8 woR abdc OB3es’
8Bueg ©0esd0m OE a8 @0m D . detd »® Bug yBFG) e@ewInSBs’ ¢desss
Om aw. Begges oce, 1 atm wo 20 °C, & D 1 cm’s @ 8855 Na(g) w0
@38s53 02(g) m5ecws ne oewdon 1078 8¢ w08, 988w 8¢ 500 @das
V0 »® DI1Gerice OB ® g 0y giesd NO aqdESs. dewsd (@853
® 98 NO g2 53053 ¢oq @i 8. 853 euln® emedmed yBS @D &g
O® 0 8 Begrnd BUencs w0 O © WS 0ed0D o8 N OE.
0BT Te0B 8PS g B® wewr swD CPedn gdanme t188e gy @:

l. 2000 8¢ O =68 aey OBev® »§ e @y .

2. O30 @B 2wers 91 @0 OB Y@Iewd SRR E G O I
geq 306006 Ji @y @. O ades D8 atBe gBF@ied wBwy @SB3
©5eds HEeD.

3. 588wm O¢ OO =00Umms BERO gbas AV RO 0 BV (O
&8¢ B8O 58 0 EumBeBs Pmd & gy t30e00m@ Bu @y @.

16



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

€30e3002¢3:
g DIED Dicwd gm0 uBFwm gy card e®iCIIC Dy et e, PEiacnn

e BT Bgened Tww 8@ 8¢ O ©0esdOB oD (Z) cpyeds’ v€sied.
GB» Onews’ ©owddm 166, IC 8O WCWI Fo@ O etdmE OB
(A+B > 3c) o8 8wdd g88w0 ¢i8m0 ewed. dgos e alo® OB R¢ A &o®
»0 B o @ 00 g 858.

(2) (b) (©

1.6 v 988w Bgened Bum 8010 ne A v B g880mde wisicamed 918
DO ©wO® 0l edxed OB DO (a) A gay oS53 o B e
@cB5Y 83000 wo ¢S ©D. (b) A e o w0 B e ecws a8
B0 0200 »wes (3 x 2) 9859c @d. (¢) A »0 B aeg n» 9855 a5 80
8¢ B (B 0200 o500 DHOIEAR (3 X 3). 50300 oD e®eed
esdBws B 89 ¢ @® 8ug 30005 IE 65183 emdm VD BEHBIB.

A ey ec v B aeg e a8 80 A-B w@0sd0» wno 8¢ So oS 9 1.6
J1e0s’ euBN® emel. A ey 93 0 B g e ¢ 80 weeddm v ¢. A
geq oS » B ey o @ 80 wewddm »0w ¢, ¢ e u «©. e®
2303002 H(B0edS 0uBH® ewedmed 30tdiD  edwd), TR[W® DR
eI®BG O 0220 QHhHS @ A€ O8m OB, OV(B5T 3000 DICeBS’ 03B
5BF00m Bemd o e e T 8@ 8¢ O 0l 80 O
emetd A€ =08 ¢8 ©EE omed® gmd, D85 wisicened D& DO BFwo
Beg0d emeed D8 BoTes’ ¢8 S8 »I8. @1 vens’ e® ©30edds FO®BHID
BP0 g BEO wewr emich ©B) CRB ®INBB ewedd BrIE ARH® a8 »IE.
BHOE sidlded g ©0@rgn s®ens eDmisl so®iey el geq ©BO® ®Ed® (D53
g eRends’ ©sic BSum ecs 8w 8. »d ©c E® gvn ewe®xs’ &g
D3es’ BB, eavewd BPwr 8¢ »oy ERBes B[wm adE DE®BO ad
Bewes Beso JD0 swegeds’ ©0c o ¢ »Eised emd D1 mEIBeE 6. @¢® GG
caionm & Jom o & Jnn 8@ e 8¢ O 306005 D D8 ©d

5, 58w Regpod ¢ OB OB3es’ .

306002 EmmBcs:
gen e BPATL O gledidm & JD10 gBBwr me vidersd dr OBemm w@®
Boben O 0 @D s¥geds’ eB3c® o KB ©. e® »E Je® & vegfeds’ Jr ©Sws

G @. o Jor and 88w 8¢ So v ©. @88 gcwd des’ o
OBem BO® wtsdma 95365 O S & Bug eewddm I a8 @I D .

2Des HCB ©i 800 »® yBFwem g ®0e gBersd c8m CrimBeBRsl gd ©. O
23063002 e3OE 063002 353 »(€BIeD. BOE 30ed0® e wed D8 SO LB@®®

B Bw Begm0d D18 O o0, O3 O 3063002 30QBVO B3I .

17



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

Beegom:
oo & B »8 8wdd BrNO Sewidm 5838000 sensim.

2BrNO(g) — 2NO(g) + Bra(g)

1.7 croed eosin)® emedm «82 ¢3 a8 BINO gey e gdmined s@8c o

00 AREY. Ocws oce e@i®s aeay (Bra(g)) ©:8@0 »H®, BINO ae eg¢em8 Br
BO@Ien @D BEY 0t300m @i 8¢ O oland Ve dBevm 0dn wds Bwu gy

@. Yo 80 ¢ ¥ aa 95 OB ©wdimed (Pedm &mded srmes »® Br
Bo0@ren ecen8 ©de 8¢ 000 and, ¥ EamBe gB8sr O a8 @iy

e, OO BE 0190 0D onds uBFwm aedE ©osdom rd YHSHwo
B0 @ 3.

0
O n 88
aEOC eogouie: 7 (C_)) 6 —
Br s6@ieq 0cm0 dBemm (a)
vew 9980 me o8 ™\ 00Q @00 — 0o QO ©
(b)

2ROE eBE®E3®: o i @ (:C) 4.8 @ @
(c)

Br sc®en ¢8» ece xmm
° 2 2BrNO (g) —>2NO(g) + Br,(g)

1.7 33 BINO areq ecmm 850 830600 a8 (a) v (b), B aey o8» oces
Cooymd @ amd, 98 uBdcw: eces Bn e w1 NO g
eco Beced. (0)8 uBSon aaq eug o8 8 3 Br ec®@ie,
e @B B8O ewios B88Jem .

OB w1 w88 PeEicdd 88w 0 PeEiedides e o S
8wed0 BT BsenTD.

CH,=CHa(g) + HCl(g) » CHs;CH.Cl(g)

aen CeS B30dlmens BICHS et HBYPEST 0 Iend O RS B0 IRDDO
¢ BeEIBs ©0@iend oS IR o@D @AWY w8z C = C (o550 asom
gn ABVm@S DO 8Obmme I8, gBBeds gdas s Bocde® wBwd
g3ens H-Cl @530med 8885 asios 53 - 253 0550 9530560 ©8s O
80 ve&. C = C 8550 astumes 001 guiersd wien @edisen 0c08. & edn Cl
50@1eqd ©8s 00 »® 8B5S Cl ud@end dwbams emedm gnd O¢ 8o &g

18



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

e 0. 1.8 Jiewns’ BdE 80wddm » O ©i8@0 cuotdd®mm @005 0tsdds

eoBTIEG @eD.

(a) (b) (©) (d)
53O0 @D e 2D 2D

CH,=CHx(g) + HCl(g) - CH;CH.Cl(g)

1.8 gzses CH=CH: ®0 HCl 50 306002 @e®r 83s oS amns. ()8 HCl o
»8SS3 o@D C=C ax3dms 0dm e & a8 and, C=C d530mw
Waen Gredisenens’ @l B 0® ©oesddms OE @800 QT ©d.
(0)8 Cl 56@1ed Sbamn O (B d¢ BE@D0 »H@ @0ed. (C)
o (d) @DedGn ¢ ¥BPwDO QST ©@BNed.

80 @8 Mdns gBbwdr Be:
IBBew eaq Bwilem e DD ABROEO eRIE0B@is DrisBe e D a8

¢BY. a® 2@dEO gve ABBeE ¢ DO BOHODO wHe BBGE ¢ B a@nd
YOO e’ @ eFBeS. cdenstd e & B8 REDOD
eRC0L@E Ords 1.9 cved (Ped. wfem @wBe (Ea) onedsd »€Hedm
gedmded ¢pen ©wd DB e B O 8@ (sbusdn) aBuemO D8 &
ABBERS G GBFew @DEO @S 580 0 IR ©8®0 H(Bw@D g. OB
cEens3OEs wOend & aeqdBsl 98 e e @aSc 9Eedne H(Es (B3
g cEentd Be@no OB IR 0tsdi® e 8¢ WOm gnd 88 IO

B38s0 wneded gung 958w Bigmds ensiod.

e® gedned awdcEO gBSwr B88®0
D00 @IHD @EBeE >

M J B
AJE =300 K

s |/ /__1 - 500 K
$ Iu' i L g; 12 0® gedned 2o yBSw S800
@ .I .*” 3 e DO® YD GBS >

@3B

1.9 gz 3023002 GBROE D%SBe omedsd clasDed EH®. OE
clatonn & oo B0 O D8 aBewssd gF ¢eqdc
DIOB OB O gnd, du BBwr Bemd 8 B8O ey d.

19



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

uB8wem aaq aod ammign AC aBvwdme o088 y®Iwds aSens’ ¢ oy
2m0 B (favourable) es0ed0mwzs 8g D 80, vefd ©e wBbensis, (@
80EM) Bmeds’ HETeDm B e IO 6red. e wBlaed &g
DICB @50 00 6. B Fewd @ VDO sEObmme 008, e sty BT wm
OO Fecl. ey @FBwe (F)) 3000 915 D2 0t0esn ABOHOE 5008
O A€ ©sO8® gm0 O EBPEWOE »I1 ICOE OTIMCBOES ddedm «. BINO(g) 8

Bewidmne By ecen 088 80 gope @8 Owwednm 1.10 disens ¢Heda.
o830 o® B8gac D8 Dm0 b emel.
A

@R

2NO + Br,

b
=>

B8 5o
1.10 6136 e8> @3Be (E.) Sosens 0 01 89D

Beggors eces, BINO 20ged 2BrNO(g) — 2NO(g) + Bra(g), u» Sewids o8 Fwied
g2 Br-N 250> ecwm €0 &3 Br-Br asdmes @80 8¢ 8 gy <. Br-N
AL B3RP0 @den @Ba 243 k] mol! vee 0 e 988w 8¢ 00 o®

ABBE @Des 0. otsddn GiaBtd ¢nd 0® aEBG Beres e E DICD
BBers. geq ©owdomns Je® & e aF8s, dvd @F8n D0 s8Obm»G O

@m0 O VD DC eHEI B0 553D IE.

000w BP0 s §O ¢ mmderism 90 ¢ gB8cm O @00
3800 S00 end a8md Bu gy B8 VDB GBD D @sd w8EHD
sO8s B ©.g88cm dEO T®Imds aBSer eRd g »® 8dc
2083000 &gy T @S dwed Kbsw ednm ©wds & amnd © dped e
830 @8 O ROO sB8Olmma Bk (B ©. B Fwidm fem @86 af) »® I/
B0 ©tdOBOE »ING DE OB &m0, BB wed edvw OB . g v
880 a38ne 918 O IR otdOMOE OG G OB amd, §BH@ed edv
a8) @. cdensios OB we DO 8¢ D2 306005 0B B OB gvd, & axnd T
8@ e T e & 8D BIE eewdim oD ¢ 8 ed. d® Heso
uBGw Kegmod & @d.

es3gened AES®

A+ B - 3¢ g0 Se0eBm g8 8widm &, A » B o» g880n g (0@ @nd
20) OBe @ 10 A DO =8Ol ©d. ¥l 8¢ exned »®, yBHwo
B0 Qs 0. T 8810 gl aeq oD OB WO RLed »® I agmnd

20



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

@00 (& O OB BP0 Reyowd 98 0. e@8 abde »® uBFwm sicens
OB g 80 w@imvens’ 880 Bumd D@ O OB, ¢ o Doy B Om
SBFPOE eBFwsm esicens D8 B8O BFwr Bgmd 918 VB0 ey . er®
BBwde & «o® gBBumaen wisicens 918 B8e®n Rumd emedd RO
s 00000 b g. (0® B8Eac JEHC @ eOwm & ©wdd ewel). e®
053¢ en DERD® PcBOZG BT 8D DCHBE® VeSO 0 HBeiSeEits a®cEs
am0 8RS ©IIDDHBO © Y .

CaCOs(s) + 2HCl(aq) — CaClz(aq) + H2O(1) + CO2(g)

B 88 wed Bymd @dced wisicens edme [Be®s edmd e H(S «.
(CB3® 130 H@REOE OO ¢ edmed »e B @m0 OB YBPWOE 98D
0008 BOPO ®1EeR). CBL® VeSO RAE D »® 1 DBHC Bed Y,
BDEGS 3Cs § Iou S0 8@ O D 0® uBBwied & BoPsens Iy
CR . DICES 6O® »Befr3ecit s a®es D16 O ends’ O8 wisicens ¢ Om
em0 BB Bgowd ¢ @8 0. dDS ¢wemed pH avns, »(E8s® »Res00E
S5i0ed af) 88 el R Dewnsedd ©8@1ed 918 O ©Bed®s BPwied
Beg0d B@m3 g H(B @. 851> O ©® DrEds derdun RS Vet
DO sy © Bw@m pO¢ Omes’ Bewed O OO iy &880 OB «. B

o8Svennm & g D853 53 EGBGE ReSO H&Iwe, ed» edx ® 0.50, 1.00

0 2.00 mol dm> »8ediFecids adc deOE ¢ @880 (~100 cm3) oo
BB 0D IEEE BO® ;¢ WIRL DewrSeid @D @8 Eled »® BHm
cUSedny e8Oc B8Feens we H(S Oy g (1.11 Jsw).

N P
2.00 mol dm™
1 m3 dm;'3

G.Sb mol:dm®

CO; 8@

N
= IS

. .00 t'l 00 tuso

111 G ecd @ cleasoom &€ »B8edecits @dc wisicens ©wO®
CaCOs(s) + 2HCl(aq) — CaCly(aq) + HO(l) + COx(g) g5

OB Bwem CO; g =60 bomwme SO0 on O mIRed
SOE®»E

D YEmoens’, »BeiSecids a®c istcamed 918 S8 wOw Bwum RS

Dewidedd ©8 HBucded on D» s @8 9 D (tyoo < t100 < toso)
ey ul. 0, »BeiFecidr a®c wisicemed 98 o8 BeO® YBFPwed KRegmd
018 ©d. e®etd Rupwd 918 TOO eBPD ©oewdd Dicews’ SHEE ewel; gue

21



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

053¢ en0E & Jom micem & CaC0: 8 Jnw PBednden: @m 0tsddm 1805 and
VOB BPwor Begwd 8 8. 988 ewmwm & o® 8 DL wdedmod
23029D% emeb.

8 O ¥genns 8OO BFw Reymd 918 DO gun Sdmiens’ s EE emedm
D¢ ar® BPw O6® (R Bwdo) @m0 0®n e®etd 8¢ 00D D BIEBG G
3. B ocs OBemw0 edends’ edmed BumidEs g 8wl eddrwBxs’ &g
D BP0 ©E®BID. 08 Gr® Bwdd edvews’ ¢ arn® 8wl ewe®s’ ¢ 8¢
@d.

A 0 B g88wm o 5580 @0 P s Bwecd® wsum & @} 8000 ecoms’ &g
D535’ 38 8.

A(aq) > X(aq): etse®z3
B(aq) + X(aq) = P: @dvewsss

D B Fed8 weLn BFw Bymd, A 985 X wiecy, ewe®ss 8¢ O350 g
Budeds mcos d53es ¢. 0®@c gBSwidn ede SBYes B8eOJ (rate determining step
- RDS) eees ©@53«08.

A De wisicencs D8 we e, eunm Emd Wo» ¢ 8 vef O» Bwudeds
B0 OB O O S EE . ewedd §O ¢, B O3 wisicens 918 e o, ecdS
Buded8 &Kwumd 98 0 »S X Bocedsisn v © o® 8wdd gmn edvens’ &¢
O DB wEm Kegmd emedd ¢ By AEH@ @0 W8, OBB OB Y
8300 g8 FdE & 000D 8OO ww®B O o® gBFumen sigened D8 5O,
88w Keyowd emedd S8y @ e eusdd. e® dbved uBFwr e®
Beegsd @00 580008 grednm 958w 0 ¢80 eR.

8Omed dcs®

BOmu 98 B8O, D1gds uBFwem ©wHwi8d O BFPRDE RHigmwd D8 »0B. em
el ¢d s ©HYIB O BPDE Bwwrd ewedd B8O ed»ewdB RO
D). By o 0Bl vy’ ge®@iBwr Bdwicms B8e® & gmn ovg 8Ox
OB 58T wed &Kwymd @ug »ed. Digdn Bme OB 80O w1 ec» @¢ g
B32530wm scens 98 B8O »8weO ® O ® s P, svm EPedn @88
o8yben iy ©w@woens @eeds’ e®u g e O OB WIS «.

PV =nRT
@B B¢ DIy LBIAEE 3CMI P ¥WTent e®etd BBe3DIHE WE VU

Buem cdasfdom & e ¢ «8@i0 wewo P=§RT=CRT @d. Buem

cEeaowm & RT @&me Bumen @953 85, slcencd aueEi®d ©®i15s0Sm
3. BOm6 »¥08 90 0053 0ds’ dU0OE ol O ® dbved e®d o) gmJ etsdOs
23000 ¢ O35’ BT Kegmd ¢ @we B D SER ©. ¥BFw O gy ot ©
D@6 § B e ot ® S D@ W g 8B GDEWED § BELS BTw ¢
e®s wos 0 (1.12 sw).

22



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

one B ove Bma

D ¢ C

02 B Fowmwes e @d.

1.12 6338 BOmed des®: 8lma 918 B8 1@t SB[ewOE tsicens
D18 »o&.

cEeasided AEL®

cesoed edme O, yBFwidn Bemd emedd AR D DOV OB VD .
2O a38e 88aC OuFEedE - eIE0E@ D86 amd ewm DEHC BE
888 cdenson 98 O» 80 B 8w Kumd D@ . »1®0 cder3os gsimed &
8¢ O eewd BFwDE (Bog uBBwiwE evn ) B w® 10 °C cdensio
H BT 8OO cg Drews ecen ©d. F® BT HIBS © Pl @ (o0
Do @). DO FBHOEB GLDB BBGE 0CBIBN § ededoen GBSw ®o
cdemed ¢ O, @PEHED eI »BREE s ¥ BBceSs S Beenm
»Beesldd v s 88w B0 Begs’ 0. e®8s O 0 B88e®s’ g8 S§we
Begm0dDend wieBe g 0wl 88wum »S edmes ¢ oo ed.

4 Jomed (sgbded iy adeddd) Budmd wom ¢ 888 vdBum cEdensids ove
g 8O0 O8 @@ FMOC/GoRDE LB DI @PBH3 D8 od. sm DI
@B 98 O O o 8 D0uBE OE»E 08 T »CES e (S
s8@0m) (B O 0B D B OB, e®wn @I ®»9es e 8E®O
@D RPBES ©8m (0D audBs BDewrs 8wy S @BeD &8) ey
D3 98 BOOO ey . 0® @ et ® 8T wsr Kwymd OB »IEB. endxsd
caioed 18 Do wd® 8ag (e@enld) uBPwpdE Huymd B8 0. o® 8gac
OB Bedmo gy emwm & Dl Iy CeR. 80 Seci® danews’ cdeasibed a8
DO ©O® uBPDE Ruyod of) dFes’ ¢. Beygm ocs Boma, APFO8wdE
RWBHBO VR OB e8d JwndBm GBSeOE Buomo of) B8e®s &wIcdE
80 DBLO® edvw af) B8O ewicy ©X.

e®urd @D, VWO D& uBFw vemms 8¢ D00 o) a8 B{LBOE OBem»®O
edme BP0 PP wOersd & I © gBEwOEO edmed O Buede »iS .

condenas eces 100 °Cn o cdasidns oo & nomm 8EByds adces ¢
80 dmemiE, DEO8E b 200 =80bmme .

H,SO
2CH3CH,0H(aq) —— CH3CH,0CH,CHs(aq) + Ha0(1)
23



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

dewsd 180 °C & 80 wdybenewns’ edmed 88w 8¢ 8 gl dcs g 9553
(OBB53) BescdE.

H,S0,
CH;CH,0H(aq) ——C,Ha(g) + H0(1)

GBSO e®vSn 3010x@

IBBww e e god O ©® O BEwe RE 8 D IB8wE ©EmBID.
B[ @t ® el 953 I el wmes Dm» 80, emdes O T a8gs @53
D5 D WEIBOE OB 8O JD e e0ewddm ¢ Je® odsIDBO D8 D8
2003 BS @8 & BFPum g IBerwd 0B ©1ed. IBPu® g ©®5RG
D@ Tl e (88 grems, Jww e & S s8eis ne Bcdm
203002 302D, €NBICEDB I CH OB @ Oty OB, Bu®biBa gBFPwsidn &
eBPwcw edmes R RE (85/ Diyg) B gl BPwem @m0 30ed0m a8 d5les’
DEIS @D s el Guenes’ & s@&h. Jom e & T 8D e aBd®
OO 0ABD ©BOBRG BEVRDERO wedPed B @y »O®S &) ed. D53

gBGw Begmd ¢ @) 0O. w@imsens’ BPWE Kemd iy @dedd > ¢d

2Dedd > wm gDeddd @ GuItens’ WIS HDwde @n AR =8, Su®kbiBa
BT 00 Begmnd DL ot BNND DRI Baddn dBvdEs @ A€ «oS.

@08 D1 DETOE yBFwr Beod owed8d ©idde Dodced dES®
PYEWIEHEO vres. I 98 BEs06 pEO B8n EA® 0BG YE® edyeds’ »O
©B30 ZEQOES ¢COI WO sy emel. eulgE BEBe ED evE DY
CATes! a3d8u ICH Dnewrs. d® BDowed & 98 widdnc DvdEne D& B
O @m0 ¢ ece BEBINCBO g® BBe® 80 8y 8 edvews’ B BB DS
@. ©8cecs’ © R 0L DO DS WO R¢ W) e®ed®n (B D6 VS (@03
@00 ® B B 00 Bu »R) O GRS DEQ 98y @ Wl QB YO
5B G g 8.

OBFwem wien »C, 8E® ecn ME WO ¢ B ¥ Enilecs ©® g »8
DNCEDO D8 edvewus’ B8 »d8. & B8 »@(CeCE ©wiEldn DBOdEEO D&
8 3w DBOOCEES Y WO B¢ DR @S Ben .

Bevoced @2 B8535 8¢ on ERD BGBG® VeSO »1 »wBed)ecids ¢®cws
gm0 BT w® e®nO CIndentdS. R eCL 8 PGB eSO, & LHnlewns’
® @8 B80o® @] NVOE WREOERO &1 edvewrs’ BHED HBeirSeids ¢®rs
BO® IBPw Om D RO BNBSBeens e OB .

»EREST 00edBud08 cfedn Sewidmed & ey ©posE (IV) 93D eaewd
8O Bleygdmnes eEe HIDHBO Oed. oBeygdms R e ad 89, 8 ¢Bfeydm
&Em5306 ® D& ece g 80 80 8y D8 edvewrs’ VPSS Bewed @d.

OSRBEBE® ecine v »H® »Bei)Becids @®cs gmd u8Fw0ed & ©FBEEd®
B0@ren HBPES @6 BO® Bowdomn . e®8 & ¢ ocived ©ddn dYOdE®
uBF Bemd emeds AEmIsies’ ¢. 8u® OBHBEE® ) ©FBEW® Sk Dt
8 edvnewrs’ »BYBS Digd Bewed IE.

24



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

Qm DEHC WO ¢ 388 IBPwOE 0w9dm 0»De @S @200 Sied
03000 ABOHOE 3006 ¢ BT Regmd emeds AE8.

DD (EBedD RP@ 0 BERTD.

2NO(g) + O2(g) — 2NO2g)  ceeenenes (a)
CHa(g) +202(g) — CO2(g) +2H20(g) ..evennen... (b)

008 (a) uB8wi® (b) ¥BEw@DD D&y @DVdS ©. 8O eBnD (a) BFwed & &3

N = 0 a8omwes soems 3€s g B0 (b) gB8wied & C— H as50m omds 3€w
@G DO . sum (Pedes’ O BB GOES.

2NO(g) + O2(g) — 2NO2(g) e (c)
2CO(g) + O2(g) — 2CO2(g) e (d)

NO8 amiomes, CO8 am3med 0t ¢dc @88 NO8 am3ms 08 ©swegeds’ Je.
OB (€) BT wDO D& DO .

cOmed ARL®

B Bwr Begm0d emedd ¢dmed @omda ¢ AEITIes’ ¢. 881 ¢dn e & I ©
B Bw0d edmed BymdBs 8cdm am0 B ®Idm WE (ODeE YJBwmd ©m Ot
SO8.

B Bw Ry BUens BBe@BEy oo edgdmd ¢ D1eos ¢. adn oRes ¢edegd
0 DE & 8k g 20D Dnidm O ¢efegndmd gl ¢dm pE 80 Dt ewe®xs’ &g
@d. OB OB ¢ me & T wmicom & Jom 80 me g O Gorde
230e3002) €30BIDE ¢ &) 3. 0® B dmed ededmd 918 do we® uBFwo
Begm0D af) 00&.

EBeYonOE DEL®

CBeEoDGIS ¢y 80D Tt DML 0 e I gBPeiDn @lbon edxed
o8B » BB Regond D& BB SO w8 O» Due’. Begmns oEts
CO(g) + 2Ha2(g) — CH30H(g) o> 88w 200 cdensioed & g ewe®s’ &g
OB O amd, cBeygimwus am® SB8e®x 98 &Kegpd 9B we »S «. 80
2Om0D ceygoma o8 80 & Ot cleygdmes »@ed &  »i38ds’
08013l Sewidmne edvews’ 8¢ 0. eaewnd cleydm «©® uBFwDmO
wdeds D B, 8¢ DO 9 af BT wr BBuws g8y O e edvn
8 B8e®x 1 edew’ B0 gBFwr e Bbers WOstes’ ¢. oBeygdmas e8md
&8¢ O 8 8wdm & aron® 80 uBBumde wisicened 918 88 g8 w0 Kumd 918
R8O @l . B @R, 10 Bed PHE IBEHERE G BFPwoD
o8m0 8 O BPwd ©, 8D Y WOB® B¢ B CBEYTDEWO GCE HYOIenw3ss
ewrg 80 crleygdm widde w®ylamens’ ® oB8wem g@dEs D8 «8. e®d0
cBegdms 98 cub® anm0eds FJuisewd ©wdBm BB s  0B3GEnS
DOEOOE B B8O gBFw eDvwe emedd AL e Wo8. gBFwr Begmod
emed8 ©® ®DIWOE ACH® » IBPwr cBner B8R D(Bed Lo edm ®
©7200e32 302900 ©d.

25



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

1.7 ¢88om0c eusicens cO» oce »80De®s u8S8xidn Begm® LI
(S1e10)

1.7.1 588w00» Begond gmoe [BEE: O0v®, ® oemmm & () ®o
0@ Begmd

@ DO I ¢ 88 eBT DS 928w 8¢ O ® Begmd edmed edB. A o B

@m0 D1 WERIBeE 8¢ D D (Sedn BEED SBBGID BEHTID.

A(g) +B(g) = C(g)

D® A 2q@dn0 ©® B aamdEd o88c »om» and @95 [A] @ [B] @@
BegmDewns’ ¢f) 0. D5 ¢80 e®etd B8w (B «.

A[A A[B

Beg0d = — A[_t] = _A[_t]

298 K 2 todem dgos me (5350 A 053censmO B 9w 0 8800 ¢o® o
25550 10 2RBHODE & A esicens @8 cled o8 85¢. 85 ¢ u8dc 1.13
Jred cBedm @8 wdmdnn e DB ©. DICED ©BO® BT 6 sicens &)
0 O BT ed yoBus wew 98 Bgmrd af) 08 (A ae u8Fw o SO,
BOE 0300 B0 OB &S IHBE Begmnd ¢ @) @08). LD YedBd O
053¢ ens g D85 GEmdom ®I® Eled »H® BOE Dries’ Jeri® Dpwed. RS
©O® BIEHEE GETB $BE0enEsS ¥ Pedn emd1¢:0® &Kemn bl ¢des
DS .

N N

Ryssommn (=0) = g05@02 Regmoda

3 3
5 b 1
) Q i
] 3 Reoms = (C-C)/ (tt1)
8 3
Rqod@mmi(FO) = g15®mz Begrodwo
’, t_‘ f, R r’ f_. f' IES

(a) (b)

113 658 ®@Own, ©® e®enimm & » gid®um Buymde abd ¢d® o
808 Bosem: (a) gBSem add» Bemo edme (b) O ey
Bamo cdme. Bumn g@rmed e s O 08 (D8
cnen NOW) O wew Rwpoed wERe OB OB BEHTID.
OB vemms BEROE € BBww D Je® Bemd (-1)55 Qe
emel.

26



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

O Beymd

@y B¢ G w8Dedcwn ne ¢ PvD Begod vy DG fod cBus e BB
D0 obaned @:808. 100 s meisimded & @nm Hewmd A Omed DERIBHOB
oS 8305365 ©@O®ES (57 g DIEEWBSI eRE®A. Beegors OE

C; =3.50 x 107> mol dm™2 @ C, = 0.50 X 107> mol dm™3 »®,
A[A] _ [050x107°~ 3.50 x 1075] mol dm 3

B0 o0 — - = T00=0Ts = 3.0x 1077 mol dm™3s™1

5B 00d se@ 100 s ne »5536:0 3.0 X 107" mol dm™3 @wsm Rwmidwess [A] @8
0 D 8z euIn® owel. emed O ¢ dne Cod By ® cFeum & &Kegmod

3.0x 107"mol dm™3 s7! 9 203 853 e20 »©ED. HICES OB Dned B ol
O RO, ends’ (9Ls®) Kuwwmd ¢ af) Bu gy DS @sd BHEeds gLeI WS
OB DU @.

e®8 eP301® »® @O BOHSC FED BEmD VLB ¢Owd D8 g8 el D8 B

OB D ©. g Bemed & 100 s O meisimds ne [A] 8 af) @3 D50® D&
@0 WICITHOES BE Begm0d eH® emnemel. D& 3 WICITHC @ DE
®Lum Byon go B85 06 O el »® o® uBS8wr Kum edme w8

e08. Begs oce ©eg 10 s meC =350x10°moldm™3 oo
C, =3.00x 107> mol dm™3 & »® ®0um Begpd o c$eds =62 .

A[A 3.00 x107%— 3.50 x 10~°| mol dm—3 _ 3 _
Alal __[3.00x x107°] = 5.0x10""moldm=3s~1
At [10-0]s

veed ® 50—-60s mocmoed & Cp =1.00x10"°moldm™3 oo
C, =0.75x 10> moldm™ B »® @ds® edos e®ee cO.

gg@@[)@ 0-10 — —

A[A] _ [0.75x107°— 1.00 x 10~°] mol dm 3

= -7 -3 -1
At [60-50]s = 2.50x107"moldm™ s

&S@@aa 50-60 —

@® e®enimm & Bumd (e Keymd)

BEDL) CRAD DICIBIHORE BEHI Bumun 0 Onm Bignnd, BBe® e®ewim &
B Bwdm Regmd 0sdB® ©BeHr @wigd O 00 VB ¢. DD BBB® e®enIm®
g Bupd g B8O w@ewr »3E Bwymd @iy ©es. B8Be® o®ewvmm &
BT 00 Regod I Begmd wneds’ H€3ed. Revn Dnerd @ EFesmO
88m ¢ dulamed 91505 aog e®ewies & B Bwied BmIc Bwymd Cred.

cendenas ey, 50.0 s e Begmod

e®s veams SO wepr 50.0 s O wewr alm ¢ Bulnnmed 190 vams BE
GB) G BEHD GE ace CBEnest Ox3ess (65, 1.25 x107°) e (35, 0.75 x 107)

A[A] _ [(0.75- 1.25) x 1075 mol dm™3

= -7 —3 -1
At [65-35 s = 1.70 x10""moldm™" s

@5@925)0@ 50 = —

e Remd, @um Ruodewnsd edmed O 0 85 gmw oSEE .
20@BEBS &5 Berd B3 @ ©IDD WOBIeS BIE Kegmd H»1®IOO .

27



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

200w Begmd

goo®w Begmd ©r IBFwm Bg Bo» ¢ e®ewiers & (9m»® t =0 &) »me
Begm008. @10®@m Regm0d verme oy ERBIess t = 0 & (1.13 disw) O9wd a€»
Ce Bubomed amm@end. JwieSm DIED Sexed sems s HUeans SC®
eCI @I BEe!S ¢id®@wm B @R &g oy Ered.

RO 5BFDE & id®wvm R »Idm6 O ¢B® BuEHN O OB, §HPwdS
988 Cw0 (8Bwm—dc) 8¢ 98 ©® O D@ 0. 0®u ©y gBHPwm®
(O@ — gBGwm) D edvews’ 8 SO0 ey ©d. 8dLn (RCR) edvw ©ewd® E®
& 928 v gy 3BT BemdE 0 OHHB DE G ©. VeV 0OV &Hegmod

ende® 8 t =0 9 eod O wisicens ©0B&e »B «©. DS oy GBFwD
B@ims BE® 0meds AES:O e »OE.

V(BT BORD O e 0@ Begmd euvdd t = 0 & n¥wic Bemd sDBmed,
IBBww Oy we D d@ ded OO yo®ews.

1.7.2 588w Begmd emed8 ensigened dEs®

B Bw®as

BOC 0t00DOE BB GRFPB KRegmd SICHE O D Qv 05 &8
> OB, OB 8OR @otsd0® 3oL BB 8 RewmdB. geg @m0 30ed0»OE
23020803 DB eWEd® O @B, & ec¢m ¢ cdensidum & Bwum s8@10m gloq
e tosrd 8 B ewd cdens’dn 918 BEe®s’ ded Diem aBe 918 B8®
0. Bum 880w gtow e 302100 918 B8O ey esicens & SEOG.

QD (PO 3¢ 88 ¢® 1 Dy OB O eRNew BRFBOE BBFwD 053¢encs
8 Be® & 588w B D8 0. & weedOmIE o & BE® Hesoc.
©@HC goEdE & 9 yBFemem wisicens D8 BB B[Pwr Repnd eweds
AELO @m0 gm0 »® DO © IBFPowmum S3cens ec@en 0O gBSw@o
Begm0d ecnen @0 8. & B o® ©B® @B gegecs’ B wr Kwgmd, tssicencs
O B8e® cHeens YISO ¢ eI O ©15® ednrs .

SHD PedD BOR SBFP@D BERDBIB.
A—-B

80 e®etd e viB .
Beg0d X [A]

- &ego0D =K[A]

008 k ©» ©®inoSn Bomno “Bemw Boms” 50 0. ounm  GmIemE
A - B g88wxied “Rgon Bu® gmamne ol Koo Bo®s” »H® 0. 0® uB8wcied

BegmD A OC ©583¢ennd @50 QD @sd ©D8e v ¢. A wisicens ec@en
BEO Kegmd ec@en OB gmd ¢l Rem Bu®o e®ed E8w S .

Begmoo = k [A]' = k[A]

28



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

oD (Peds Bewrltm BB Bd BEHEID.

NH4NCO(aq) = (NH2)2CO(aq)

0 §BP0ed8 Bemod NH4INCO(aq) wisicemed D80w@d @@ @9

58 3wenisi®nmd et eom grtes’ ¢. 95® NHiNCO(aq) wisicens ecqen me 80
Begm00 8D Qen 0d. DS 0® BT @D wewr B Bwd®w e®etd Bdn S «:

Begm00 = kA[NHsNCO(aq)]*
QOB GWIGS 850 By Bu®G @10t RS OO O DD esess.

k: Bgmn Bems; 0cn ¢ 885w Rem Bem@O we@dndzs ©o (@) S arD.
80 B FwdcE Bem Bomas OBemmd edme ¢. O © 38F0idn §o ¢ do 881
CEHBOORE edmes .

[NHsNCO(aq)]: 588wwdc e053¢ens; 923 g5 8wmenmd D8 sd8s 80, 9 O,
BBews o BuEe © ol w@wiemsd awmes S o . ep® S0 O
uBFemes el 918 v Ky Be®ncd e @006 »IESens .

2: O3 O B Bwwe eI esE; eRend B0 e®n 1, 2 OB glen wdsds Jo ¢
©2®»J 80 00w 5O ¢ 8 v ¢. eng 1 »® o &Kum HBe® gmiemed ey
@0 CER. B8win eng 20 D8 OB B0 ¢ B8gom. deuns & B8gacd o8 &
230208 @50 emel.

oo & B 9B 8w ey S8Feenion O Hbeas w0 ¢ K Bo® e®ed «:

2NO(g) + O2(g) — NOx(g) : Begm90 = k[NO(g)]*[O2(g)]
NOx(g) + CO®g) — NO(g) + COx(g) : Bego® = K[NOa(e)]?

A v B g88wm and suwm cuedm 88 wi@imumiens @Om Q¢ 88D
BEDBID.

aA + bB - &¢
0® uBHwid wewr By Bw®s swm & B ©88 BBk wid
Begm00 = k [AJ[BY

0® Begems? eo3n® emedsm 88 ADE v BOE wisicen 88w Kuwmid emeds
et AEHIses’ (18 ensldy 8&s g X 0 Y B 3@ AEEWO 0B G ¢. e®
AC, uB8Bwed A v B amddd esg wmeds’ u€5ed. (x + ) 90 u8§wied
008 eug Wil Buy ced.

O, B® TewHD BT Ky Be® gmiemed EBFEOE t053¢en B¢ B0
a8 ACOE edmne O8 wedn eng ©d.

29



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

A 2530 88w esg 0 (@s) »®, 98 abde Dxfesd A DR wisicens &8 w@o
Beg0d emed8 AC 00 DB, OEILHED @B ACBO 00D ¢ D ©
200023 10 @@ d. acg wisicen ©¢i Rupmn wmdmess @b Dxien’
DS

OBs3, Reon Bo®s @y, Jeoednm 98500 nE» TwieSn wmdenens’
CUSedn BB 0» DedzdE HelBewni®B® B.enmdE &I O eI
0@ 0 O B® ARWWO »O» 3¢ ¥ I gBSuwed @HED wisicen @1egeds’
583G  Begmd 5I@ WOTBN G IIamBi.

RO By Be® @B o838 wew Begs’ BB »coc®s3, ded eog
BEATD wEm ACY. »BYES ggd, NO D1@d ©@n e®et 588w »a.

2NO(g) + 2Ha(g) — Na(g) + 2H>0(g)
e®8 RKegmn Bo®u e®etd w:

B0 = k[NO(g)]* [Ha(g)]

0® 88w NO exRddewns’ (B evg 0. RE® wdmdamed HBYHSTOE

BediBBewi®Bn wogenms 2 0 ¢ 88w Hy anadd © ogf d» osg od.
BT 00D @ dnens’ pB’ OB eng @d.

B85 @@l ®r Dewis’ amd YBP @D e®eed .
NO(g) + O3(g) = NO2(g) + O2(g)
e®8 RKegmn Bo®u O,

Reg00 = k[NO(g)] [O3(g)]

0® 88w NO epRdless’ ogf ouvg ¢ 0 amadlens’ vgg evg ¢ O gm0
8 00 Dnens’ ecB evg .

oo ¢ Eedn ©8€ 2-bromo-2-methylpropane se80edemw ©d.
(CH3):CBr(1) + H2O(1) —» (CH3)3:COH(1) + HBr(aq)
e®8 Koo Bo®w e®etd .
&eg90 = k[(CH3)3CBr(1)]
oD 88w 2-bromo-2-methylpropane emaddd  o©egg osg ©D. E»

2@miemend “deed BediBBewni®8m woenms 1 §0 ¢ B8 SEe a@mRcd

QDB g 0. BEs ¢ 98 uBSumuns D cIPd® gdas »H® gsd Ky Bo®as
o®ed Bdw S .

Bes00 = k[(CH3)3:CBr(1)] [H20()]°

30



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

8OEn Dnens’ e®n B evg YHPBIDR.
P BeegtOES D1¢on worens e ed.

Qo © uBFwdm &evn Bo®ws SO goe €D JwinHm wdmoens ¢t R0
esdB8wn 0 B ¢; 6 SOPveIend Hbeans e GBS. Kum HBoems O
T 88D s O53es’ & P ewiged Bgm HBu®wc SLmd O 20 &8

O w@msens’ k eces Bud. densd Bux ©® eow OBHo) cdensiowm & & wemo
s De DS .

B 8w00m Begmd ©1® 80 @ gme emecmed mol dm>s! &mm aress. gBSwo
Q5 e, B8 enE, @¢ ese @i Drews’ DUBmoens mE WIS ©. WICS
SCOES @B» cled 38 comEume wo®S 0dw Humedd dwm v Hedn
88 Doty we S .

@B eug §BGwo
A > Oc v BT ©BEng.

BP0 Qs eng O, Bam Bw®s e®etd o:
Begond =k
OB’ kB T Bepredd Som © 0. ©»®, mol dm3s! 8.

sef eog 88xo
A -35c o gBFw0® Beng.

BP0 Bl eng O, By Bwu®s e®edd wo:

Begm0D =k [A]

_ moldm™3s71

k8 Som, = Begond/ [A] —
oS evg uB8Fwm

A -35c ef A+ B - 3c 88w semnim. B8 eocdB eug »H® Bugnn Bw®n
swm 888 @d.

BT 00 @S evg 0, Kumn Bw®s e®ed :
Reg00 = k [A] @8 Regmod = k [A][B]

—3¢-1
k8 Som = Beymod/ [AP =220 5 — oIt dm3s~.

mol? dm—6

31



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

Beg» 1.8

sHm 8 @8 ©8®m0ernd 50 e®8G 180, HBeiidd gum Be® IBFwo
»E.

CH3COOCH3(aq) + OH(aq) — CH3COOr(aq) + CH30H(aq)
8O ecg Bymn Bw®s e®etd .

Begmod = k [CH3COOCH;3(aq)][OH(aq)]

23 O BB enRilens’ BBwied eng 0 BB Swed w®un eng O
e?

88n0
By Bo®ed 98 OF wisicen sced ey ot cf) eses 8 BT & O

O amRcewns’ g 8we®, CH3COOCH3 amaddd seg oesg ¢ OH- amadid
Oeg g ¢ 0. 98 woen evg 2 (1+1=2) .

Conoen OCE D & a8 BT 0E 88 Feensend Bers »o» ¢ 0do Bu®
eed8 BICBCE @@ »TE.

2NO(g) + Oa(g) = 2NOax(g) : Regm00 = kA[NO(2)]*[02(g)]

88w NO(g) emdddewns’ ecd(B eusg ¢ 02 (2 @madlens’ ol evg ¢ ©d.
B Bwed ©weLn evg 3 .

NOx(g) + CO(g) — NO(g) +COx(g) :  Bemo® = k[NO2(g)]?

88w® NO2Ag) amRdd e¢ 0B evg ¢ CO(g) omRELD gos ovg ¢ ©d.
B Bwed w8 evg 2 od.

Beegm 1.9

oo & 8 O O Begon Bumo 8mesdens’ BH0r esg DI OBID.
(i) k =5.6 x 107 dm?® mol ! s (i) k=3 x10*s"

880

(i) k=5.6 x 107 dm? mol ! s
@B evg Bum Buemem Jowa mol® dm™'s™!

- k=5.6 X105 mol® dm™'s’! @B eug yBSwDE Boens wI8.

(i) k=3x10*s"
Bef evg Bum Bemem Jowma s e®. . k=3%X10*s"! wsfemss oY ose
B0 Bowrsens @d.

32



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

B Bwdm Begmd o Bgmn Bums aod edmes v (eds 1.1 Dpeds’ 05e®
@0 &m0, 953 & @ @m0 S B6 DS DBIRED OWHel.

090 1.1 388w Bgmd v By Bums gmd edx¥es

B0 Regmod B Bomes
gBBum, ¢ DO «Cobmms Be® w@®ImsIBn Bemas.
@d®wd.

DICES BO® uB8wm wistcens ) O O gB8vwme Jon wisicenens’

Seo® Ruod ocs o I wistcens WEm O 90 gBS8wr Remdd ©@im

08 e® Bemd o ol @8y Eed. ©d.

OBPBewOE ¢id@wm wisigen ©» d€ OBBemdE @d®um  3cendEs3

SO, DS 6. Bun cdasdan & Sem
aOES PU.

173 @oxn cog, 5§ oog 0 et ovg IBEWIOE usigens ©O® Rgmd
05t Be®8 ytdmibn HBorsens

R esg BFwD

QDB oug BT 0y B8P Buymd, sBBwm wsicenens’ Bdiesin 8 oB8se
B. DN B[ Kwgmd BFPem Licened @B ARBO ©®i15)08m IBFw@o
@. BHD CIBeDD IHP@D BEHTD.

A-oc
Bemd = k[A]° =k

Demnds e ¢ D ©® A wisicensm & uB8w Rewmd 05000 sO8; 9@
Begm0d wosicens O exndecm Bumed. o® Ben wosigencd Oed8 Koo

gedmodes 1.14 (a). gised ciPedm ammiced B0t i ebads. edms DOm»OESS

BO e IEES O sicamed 8¢ D edme Bumas O and, dc 1.14 (b)
0150ws’ B3 g 88 053¢ en-2E Gedmded amn@ewns’ CRI OB OIS .

N N

B

Begnd = aryp@encs

Reg0d
83053G-€DC3

A 4
A 4

£3053¢ B DED
(a) (b)

1146 g ovg u85w00m () ©isicennd edBd uBSwr Regmod
edme B® »o (b) 0O dedBd yBSwm wisicamed edmes J®

33



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

QDL edg IBPwDm HEBEE sum (Fedm I0Ed ¢ Ddmd »E DS «.
oo & B 9BBweid wEmsiny:
A+ B -3¢
B P Begm0d e3€ GWIRHB DB,
Reg0d = k [A]*[B]P

B8 wosicencs 9o gve @i ¢ u88winm 8¢ O amond 98 wisigen oD
@083 83 DB B8 ¢ CEPEBHB DOTD. VBB BFo Reymd e®eed Buo
eUSDe v .

Begmod = k' [A]?
@®8 k' = k[B]® @®
A an@ddens’ gB5w0® gos evg @ Bumd = k' = Sunwes

e® @20 Bcennd Deds Reymd YEIOB @D DO OB E¢ B8 B iR
ebawdAs.

DIR-0e0B B GBFw 8@ » S8®BBe BPwr BBowcs g evg BFwo
e By’ 0. Og uBBwr 3SE .

»BYSSS 91 WeEISs amd YIn-0endD BFwd:

Hy () + Cly () 2HCI(g)

e® YIR-Ce30eBD GHPD @1 g SBFP DS, »BYESE v PBeEids’ Dig bEw
@ »R EBFP D gLveE emel. wiecm HBHES PeRIcBd “ced ¢ders &®
Ben gD DE SC @000 9ug »B» Bemd (CBCEEO 015e®x BTk Kegmod
BOBBG emel. »BHHBS 1 PWeEils iy @bn D KepdsS “E 08 gug
2B By O 00 @1 0. OO Y&rIew DML YO ¢ DI WEIBEWS E30BIEEHS
DIEES BO® e e @d.

03 § Sei0»® gl @ NoO Doged Sewismas:
N20(g) 35 Na(g) + 1/204(g)

Reg00 = k[N20]° = k @03,

AINZO]_

At

e@IEAIVH® e Dotdds’ cBegdms »Eed &1e®iBwr Diged Dewidme QB eBg
BF00S.

2NH3(g)BE> Na(g) +3Ha(g)

34



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

CBegom ©adde ©dyuleanens ® e &e®iBnr aqdBs 98 «l. ae®iBwe
Doged BOm @wl wisicens 918 Ble®s’ widdn @n iy gdenlsens edmed BE
@0 OB ©. DNDS OB BegHdss, DI WEIBEE BB Bemd o). 05 o®
B Bwd0 grenst @ms g DICDES.

QRDB 5L YBPwo BC®I DO NS eH:
H'(aq) @w» 9808 af3edisloc gudSmdencs

H+
CH3COCH3(aq) + Ix(aq) ﬂ ICH,COCHs(aq) + HI(aq)

e® uBFwed Bgm ©@woencd [l2] wilme emes @00 D s Ffeenriend
@30 @O G>. OO,

Regmd = k[CH3COCH3(aq)][H'(aq)]
[2(aq)] e8¢ encsO eeusPed BFwd o evg D »HYTT @d.
@ eg OBEOE e

B Pwed e053cens DICHS ©@® ebde ece af) ed.

5B E 0D @des’ SO0 o D IE®H, OO [A] @15 D IS B¥D BORITVNEDSS
@¢L) COR.

l ooe Bo0 = % = (200®@»w» ©o53cens)/ (Regmr Bwmo)

oef g 88xo
e® oiBed uBSwE 888w &umd oBFwwm wisicened ©ef O AEBO

©@125)308m ©0. gum A 2 O BBwd ® e G DES,
Bemd = k[A]

©@®wu ¥y = mx @0 8B O @md Bs3cennd Ded8 Begmod gedmnda
1.15(a) Ssed cedm ammded §c cdes (0,0) »ow om» i obands. ©8,
DICB ©BO® tTeenn DOEE DB §Ica ¢0m gemda 1.15(b) dsed ¢Pedn
aded Dnes.

35



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

Begm0d
3053 e5Co

v

~
I
£3053E-eHC3 IR
(a) (b)
115G ©ef ovg yB8wxidnm (a) u88wm wilgencd SedBd 9BFwmo
Bemiwed SOeme (epnp@ens = By Booa) v (b) micos
BO® YBTwn sicemed SOEHE

e®u B ¢ICwO BEDI ACE.

80 e®etd e v «:
Begmod = k [A]
ecuend ® uwis G e ORNe®s3

log(&egm02) =log[A] + log(k)

OB ey (Bewmd) v cg [A] @m0 gedmced y = mx + ¢ ed O &m0 (O
988w emed®) 1.17(c) died ¢feds «©8E 98 axnw®ens 1 ¢ gimertds O8
ca k ¢ od.

Q) WD WO ¢ BB vl ove IBFPOm Bumo Bomewd ares
(580c30) e Somass (51) 0@8. 80 wisicen Som . 008 abida »®, sef
esg B8 k 8 edsist®m avn es3cens Bewidmn D SewdEs eiwss

mol dm~3s~

1
—E—— ) 2B ©ef eve BT DD i

Some 0dme we 80 & v k 8 w.anision ¢on 050edmedd ©O8. dewsd G
Towed edmes 80w ¢ edmes d. cwdenc: e 6.0 X 107 min'! o»
k, 1.0 x10%s™" eces ¢ BB (B ©. 959, k B weadnist®n evws edmes 8 aw.

R0 @. (k= (Begmod/esicenws) =

0D (PedB3es’ Bef eng BB ey Begs’ BBswes.

EBe @dved »iEs’ ewedslOE dewidmas:
2H>02(aq) — 2H20(1) + Ox(g)
ABS a®c »Ped e@BE @BedddE ScSdedcma:

CH:COOCH;x(aq) + H,0(1) — CH:COOH(aq) + CH;0H(aq)

36



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

ABS a®c »Ped o BHOE asdbmme:

+

CiH2:011(aq) +H>0(1) — CeH1206(aq) + CeHi206(aq)
BBs Dewmed ¢e@IBe® »EYBOOE Sewibma:

NH4NO2(aq) — Na(g) +2H20(1)
Doreel OyPfesinde Seddedeme:

CsHsN=NCl(aq) + H.O(l) — C¢HsOH(aq) + N2(g) + HCl(aq)

Do WEosed BP0 BED AEY) CRID® ¢DEGE & Rur Bw®ewnd wisicen ©g
D500 BAm ¢ »dn» B8O adas «. Begow eocs A(g) - B(g) + C(g) o»
BB ©sef eouveg BPe8 858, uddBed ad®m» (t =0 &) 8xws P, ¢t
DGO ey BA»6 Pr oo 0dmed od ¢ »® uB8Fwid wepr Bgnmr Ho®s Eum
20206 ¢ D53 @DeRIR WO O @G .

e®8 A 8 20:8m Bme 98 dewidms B -x @B 88 8 w8 comEomae

e 015 B wo C 9 dend 8dmed 98 8@ +x 0. d9(8x3 ¢ud ©uddBe e®edd
@I DB DS .

A(g) = B(g) +C(g)
0B P 0 0

t moced @ Pr-x x x

OB t e & g Blmwe =(Prx)+ x +x =P; +x =P>
SLox=P-P
t oo & A 8m»we =Pi-x=P; -(P2-P))=2P;— P>
OB BP0 evg ww K Bon B@imed & o® 80x ©¢ 98560 o O .

1S eug uBFwm

e® gB8wr dbverd gBSwr Beod, oBBewm wiicened B AE®O
©@12508 0. OO, ae BPumed usicens et wE D0 EBFmr &Kmd
80 Qen 0. 0® a5 A - IE w» BIden PO iR DO:

BRegond = k [A]

e®a y = mx’ amda ©53mn nd Bemnd w0 e and 585w 1.16(a) Srmed
cUSedn grdded G ePens (0,0) 000 ¢ @Hed Q0T OPES. e®8 RGO
el wisicmed SOEHE Dped. emee O ¢, 1.16(b) Swwed ¢Pedm ©88 o8
2100, Bef evg GeIrdum OO0 D& O .

37



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

I\ N

&y
3053 @3

A 4
A 4

830B3E€DC3 DS

(a) (b)
1.16 G156 @c(B cug u5F00m (a) yB8wm @lceamsd ded8d u8Gw

BegooDed BOEme 1 (b)) mices ©0® o880 isicened
SOE®@E

00 a8 DO ayiBs eI ACY.
80 e®etd e v

Regmod = k [A)?
ecsend ® Ry ¢ ONe®s;

log (Regm02) =2 log [A] + log(k)

OB g (Regmd) O ©edB cgy [A] gedmde y = mx + ¢ 00 O O gmo O8
2RO 2 ¢, A BIG Gl k ¢ 0D, Qs eung, BEF ovg ¥ B EBH®
80 eDHEDO® ©WEeds efT® om S O» 88 1.17 crse T ©®8edmn
»O85Y esesc 3.

N N

-~
.

QDB @43@ / 6 eed® ong
@ ©O® gog 3 g
o 6 8) =
Q & e €g evg
i S et
S Sef eve ﬁ IS
A
logk) QDB eBE
> e >
2302536 eHC3 DR log (es053¢emcs)

(a) (b) (c)

1.17 S @5 cug, 8§ O oBg, ¥ (S evg YBPD W30 (A) 83053¢eHBEO
080 B Bwr Remed BOEHE. @1 eng BB Fwdm, [A]l8 avns RO 99 ¢
Beg0d 0dmed @00 @08 yedmde 8de ©oE ebdS. ©gf O» evg
BB Bemd [AlD eneci®d w®immiBm B gedmdse @Hed &I
02 w0 ebDS. eciB eug uBTwDn BRymd [A] w0® wiBe eces OB
O B yedmuos ened P O» OpeS. (b) »Ices ©ew® usicened
BOED»E. @5 g BEBDD s ©O® [A]l8 o) 5® cdme ez ©d. el
eng uB8wm, s o O © [A] ¢ B @sicme d. e B evg
55T 00m af) 5O O D& @. (¢) g (55cemnxs) BO® gy (BymD) 8 edxed
5. g ong YBFPoDm ywmde How obands. uef oug oBFdm
EmNcs guym@ens 1 8 ©iE el O amd ecd(S euvg uBHwd®
E8m0B @nOen 2 § o ebads.

38



g.0w0.. (o8l esg) Jenwm B¢xd - 11 Jmma _




g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

Begm 1.12
@¢» B¢ cBenowm & sum & g8 »E8» 88D LemBID.

aA +bB —» cC+dD

@e® B¢ cBesOum & 8¢ »om ¢ 8vensm & A »wi B O wisicen 880053
1.00x10”° mol dm™®o 1.00 mol dm™> g »c 88w Bemoe 5.00x10* mol dm™ s

DO @300 ®B3IN CE. A OE wiicens e »E D0 gBFwmr Kemd ecren Om
R0 ¢ BoSwens omden. 3BT wed Bigmr Bwme ©emmE DIBIB.

88nd
20 B Rwied e Bu®nc e®etd B8k wiS o

Begmoo= k [A]* [B]Y

A8 sicens ecqen ¢ 0 Repd ecqen D O & g OB BT wd A
PREVD el ong OB D a0 BOOMHE »E DS & A 25igensd O
eRewd= 918 B wosscens @ (1.00 x 10°<<<1.00 mol dm™) Begm0d emeed d@

208 ¢18 adedid O o Gy 0. ¥BFP0® B wisicened dEn0®s3 @mc 29
SER @. 9D Ko Bo®s o e®etd B8n v .

BegdD= k'[A]
_5.00 x10"* mol dm~3s™1
" 1.00 x1075 mol dm=3

!

=50s"1

som & @B Beym, gBBon osigens 0 eng and B®RBImD BEAc acmes
@c.
aA+bB - cC+dD

QD CUBeDD BEBD BFPed Keym Bwds,

8w = k [A] [B]

BBems 0cy) Cred.

(@) Ao B o» econB ® eices 1.0 mol dm™ 008 858,

Reg001 = k [1.0][1.0]*> mol® dm™ = k mol® dm™

B8 eosscencs 1.0 mol dm™ Bowmd mar 0S8 A woscens ecqen m¢ @ws

Reg002 = k [2.0][1.0]*> mol 3dm™ = 2k mol* dm™

40



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

08, A usicens ecqen ¢ 90 Rumd ecren O and 853 uB8Fwd A emddd
SEf eng VD @D0ems @d.

(b) A eo55¢encs 1.0 mol dm™>8 Bumd »a 08 B wosicens ecoen me oo,
Reg003 = k [1.0][2.0]> mol*dm™ = 4k mol*dm™

O®, B wisicens ecen meg 0 Bymod 8D qen O ogmd 85 gBSwi® B
BPRCVD (B eung D ND0ems .

1.7.4 88w evg ® Rem Sovs (Bem Bed®w) BYean S8e® @

Q¢ Blam @cens’ eusm® emedm o8 9 BPuwewd iedSed
2o BPumed wisicens SaE e D18yl gremns & D18yd e uBgwomed
20253 enE B o Bwmd sO8mE8 wieBe v ©. 0® cuywens, OO D18
OB P oS ©wwI8 O IBFPRWE DemE 980 wewr »idn we v gmdo
8O g3¢ey 88 u8uen w(cy® BO® ¢ we v «.

e® ©we» §B» yedr e 0d. 953 Bef U O, BBW® BT €8x Evd
® Bwdms »0®s 98 g8 R o(BO8. ecitm D5¥es, yBFwem 053¢ew
edme DO8S gBBwied #ic®wvm Keymwed ¢ O edme ddeCsens BEOE.

B3 e yedred & O uBPwowwum ©0 @53 B8ug BPEDOE BICeHE PN PDE
2OGD OB ®RBS 8 Feen &g emel. Beygmyd eces,

aA+bB - cC+dD

BT 0ed Reyoo Bw®c e®@etd o:

Bem0d = k [AT[B]Y

B wosigencs [Alo © D80 e@iend guEs’ sdiidr evm g 85¢. 08 & u8Fw@®
300 [B] Buomd @08 o eieBn oS ©. 921953 s o®etd 88k v

Regoo= k' [AT*
o)

K =k[BY
ecuend ® Ry avs ORNe®SI:

log (Regm02) =y log[A] + log(k)

©®u 68l b wdwdennd. aemmeeas ¥ ¢ aemeais log k'c log (BegmD)
log [A] gedmade &8e®x3 B Sw evg ® Bgn Soms BUears B HS .

X 0 k BOens B8O wem A 980 wisigencm m@ oSPeen BwuidEe g 8¢ »e
O .

41



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

200w By O

g coion @88 Bumn Bw® dnyfesim emedmed g88@ w@miewdEs @500,
o8 Feenisi®n (BHOES. $0®um Ky OB, ec® ¢ BB DEmE DOTrm®
OB 8 Begon Boms 1 osg @0 O30 o8 9 «bFeenisien
DOedcuR. O8 & 9 98 B Sewed 880 qio®wm wslcen BB BPBd YOI
oS 8¢ omel. uB8wr evg BUers 0y wewr 98 O 8Fsemed a¢d®@vm
Begm0® BB wOE ¢oc@m tB3¢en BO® otsBICHB eWel. 0® OB eRews SO
oD (ESedn 888 Suist®n emel.

©o0RD BOewrs @id®wm Bunn «olFeemde & 9BSwidm ovn »ES 8¢ O»
oegeds’ OBe H(S 8¢ 88 8w 0 OB WICE OB Ced. CNieh DREGSS
e®n 1y ¢ @¢ 8L Bewed DO, gdfednnm OB OB Y@IennS
27800 el DUen Buluwses @ d00 om D »ICH 86 DB 6. B ¢, @¢® G4
DICIBIDHOO 38y FBP 0D O @)@ ¢ 8 e VD @.

BPOD, e GBFPwoD 053¢, 0Hmed GO 8@10 v cEBBOB I8 FeHRS
Buog 0 Bumd R 0B 5BBwied O 8.00mGD B3cens 0D Iy
Ced. 0®8 & »d wisigen ©O®, B® Hidws 8 0 om O ICH BB Gy .
SICBEEO ) g cOBed 3¢ 301w 8w @i DD 8 OB Ced.
@8I BB @y MOe® JAG usigen 0w ¢ddens BE® DOes’ @. ¢Ic®»m
osigened 80 O8 @S ¢ el S0 af) B@ImuO IBCenE OB OB’
BS® 0 0 98 ®mms OO ewios @d.

B3 gcwed D53es’ O O eBHewme ey, e IBPu® Bicen HI BHBBO
Bumd m20 0B 090 58T wmed 53cens ecQen 0 (00 wJ0) s 88eewldss
BBw g 8 »e gn D ©. 85 KD ewedd Dm ICH® ¥ gBTemsd
8 emel.

053¢ en3 ecRen BBe® & eavend O $0®um Bigmd BB GuIcEmO edmE B3
oS .

(@) &Regod 0O exn 0. 85 vEs O3es’ Kegmd D© yBFPwwens’ el
R08. uBBwd 98 uBTwwe amRTVD @1 evg ©d.

(b) Bewod ecqen 0. O acwe Oter Ruod & BFPuwed e053¢ensO
21D DB, BPD OB B Bume amRdd v O eng @d.

() Byood 8D g 0d. 85 vds O5jesd Bymd & gBSwmed wisigened
DB®wO @15 D8, B Pwid 98 BSwme amRRD eSS evg ©d.

023 O BPows amRRD eng e OF oty o © BPven IBOEHE ev®

BEIE ENTICEH BORDRS ¥ OB ¢ Begod 98 aedn BEe® k8 woaxis©n an
NBenss »E H»S .

8008w Begn s88mdc BOC veduas SO

2000u R «OPsercmO ©O0E Beuos oG DH1yd HBocedm oBBweids
BEDE. 006 eRIN-#0C BT i nBEKE ewedSeldd) ¢Peygln Sewidmn
end Bk »B @. 0®8 & »es ©wO® de®iDme Dm iy 8881 @8Bm cled @l

42



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

CODEODGE DIE. DICBEO VedBd Bewed § Dy 880 gEmdom »E 80 Ced®
O3 1.18 gisews’ cised.

N N

&ogg 8@0®
oy ©8®0d

k |

\ 4
\ 4

2DIES IS

(a) (b)

1.18 vz @oc®@mm Ryow «Ofeencm &€ Se@idme O igdm 8D
O5®. (a) »Ies ®O® Dy ©8@ed edmed DO; aic®ned & om
ednens’ 80 8 O and, BHed yoBus ©we® O
ey ©d. (b) a 8 agdi e omen8 DaEm Be;
200@wed & ©8@ed o;E PO obdws ©d. DB ecm» G¢
clemSoem & adas B8cn wisigens edme Se®s’ Diged
Bun 08000 Bocded onm 0 mes &Bo S d.

gedmnded 2180 ©RBeds’ Dy ® cesem & gdmided Bumd 88ac 8x® c@o
O (B D @8 ¢BE. @0 gdas O35’ 0w Kigmd DS, B @D $c®®
0 e@ewiers’ & © ymided PO ewim o gy @d. (t~0s8) grlens ®,
23 = 0 @@ 0dme 30 REFeens BEO weg 0B ©. O DS a8 udLBed
@¢» ¢/ Bun edmers (Bum «8@s 918) 8¢ 800 on O »ies ©8§. enmed
89 ¢ @i0@mm e®ewiers) & dedued sigen @ewd (OO © 10w e3053¢encs
O @B 8w OFR® g WOm apond O gBlFcwmed wisigen ©OmE
30 CBG OB 8 comEome emael.

@D 3083s 30 IS BO® 8@ edHE DO DPwO exem O 1.18(a) dwews’
euSIN® emel. 8ef dned D WO B @0 eV 0D @0 DRIEHS
B O g Drewks’ BoE ebad D oS k8. (dwws 1.18(b)) 8BS wied §c ©
20800 BE®D WEH O ©wden CEPCEEHBR. t~0 s 8 Dwd Bubamas ¢@e®s3
¢ @On R OB VB . BiE Drers’ @8 axnw®ews V/t 0d. yB8cmwed edxmed
(28)) e0s3cen »dm OB slfwens € 8¢ w0 eud ©88 yBFwid @c®ved & &
Do 8@ ® Bewed B0 o O I 8 cled (8 858, 0®8 & Bum Dig
88800 Be®imn SO0 om O IRE edHE O gmd 98 BOC oGt Eredyed

1.19 Groed ¢80 a8 @umiced gedmides.

43



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

N

Doy 8@00

1.19 s 20®w By oOFvensm  eOdmed  @lcemdEs @Gnd
oBBemens’ Bem g 8010 Se®idme OO om O
DI RO, uBFwd ad®wved & obdc ©®aINOS
@3B DES, dubomed egun®ens Bams e G o.

0® =8 FsendBs ¢d®wm Kemo (fadem & Be®idme § Dig 8D ginensd)
oD (Seds 888 Bens we HS «:

| e8Fsencs: @c®@mm Begmd 1= V/i
2 8 wens: ac®@wm B2 = V/t

Qv sOven ece & Bum iy 8@ (V) Se®@ims 80 o D2 s ©55
C¢ 088 C@en giddPwm Buymn owsicmn B8O ©weg ©. B IBOE ecewms’
0@ Kegm0d ©» § IR0 SBeEI®D ©8@ixmiBm O D SEE ©. dB5,

200®m2 Regmod oc%
e® armced «8BeendE »O OO emedm verme BEOOES @mcd % @002
Beg0ed 800 oG @@y OB DS .

OB ace BT wed/EBPemdE isicens edmed OB @8 ¢ ¢d®»®
Begm, BB DE eng » B Bumed gon Bbens B8O wem 01dn »E DS o.
oo & g8 Bcbam o® g s8Ffeen ey o® gBedcwss tesni.

Begyo:
@¢®» ¢ cBensiowm & &g O vum (IBeds HEED EBPBD BEHBD.

A+2B—>C+D
©@0¢, B¢ G1eeds’ Ilm O8 Rem Bu®n D53es3,

Besroo= k[A]"[B]"

44



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

m ® nOC 0nns’ 0nd® ey I BB6meD isicens edmed o5 w1 eess
eBFemed wisicens Bwemd »R ©BES s8fven ogddhcs 8 w0 @ic®w»m Reamod
0B» 8. sOFven B svm O@ed rSed.

DQed ¢ ®dm WS M, n © k ©CHI gOBEGS OB DOBIB.

1.2 99D vemn B8O wewo ¢ v

OSeencs aa5®w [A]/ aa5®w [B]/ 2100w Begmrd/
mol dm™ mol dm™ mol dm3s!

1 2.5 x 107 3.0 x 107 1.75 x 1073
5.0x%x 1072 3.0 x 1072 3.50 x 107

3 2.5 %107 6.0 x 1072 3.50 x 1073

1. A emy@dd esg (m) ewde

[B] Bumd «08m and [A] ecqen D 1 0o 2 sbFfeendc g8O9C ¢1e3eds’ m @300
O DS @. 3 O, 0® SOven eced ewsig K Be® wmien gmHo GHBIDS
®BI.

_ kIAIT'[BIY
(Reg001/Begm0,)= ATBE
1 90 2 e8Ssende [B]i = [B]2 = 3.0 X102 mol dm™ 82 and cdesos Son @858
k Bomas.

OO @0 e®etd BB viB w«:

[AlT"

[Al7"

1.75x107° moldm™3s™"  (2.5x 1072 mol dm~3)™
3.50x 1073 moldm=3s~? (5.0 x 10~2 mol dm~3)™

(Reg2001/Begg00,)=

[A] ecren D 8O Buymwd ecqen O BB GBFPwD A amRdd ©sgf O» osg
@d.

2. B e5y@dd evg (n) ewde.

[A] Bumd =08 wo [B] ecqen & 1 w0 3 sbfuen B9 we@e®ss:

_ kAT
(Reg001/Begmods) = k[A]T[B]%

1 0 3 8Feemdc [All =[A]3 =2.5 %X 102 mol dm™ o5 and cdeasos San 2853
k Bemas.

45



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

DN DS @30 e®etd Edn »w(S o:

=3

(Reg2001/Bggrm003)= %

w3

1.75x107* moldm™3s™* (3.0 x 1072 mol dm~3%)"
3.50 x 1073 moldm=3s~1 = (6.0 x 10-2 mol dm~3)"

()
2 2
.. n

=1

[B] ecoen O 80 Reymd ecpen O B BT B amnadld sgf d» ovg
@d.

DO BFP0ed Begm Bu®s e®edd o
Begmo = k [A][B]

| =8 Fsensd acoe Beon GIRDEO D anees’ giecn B8e®s3 k D@ vk R
OB O .

1.75x 1073 mol dm™3s™! = k (2.5 x 1072)(3.0 x 1072) mol? dm~*

L= 1.75x 107> moldm™>s™" 53 mol-! dm? s-1
T 750x104mol2dme 0o SIS

20w A v B om wisicen ecm ® O 80 ecen ¢ 0 oun gBFcied
2000®  Regmod0 O @d ¢ ?
O 80 [A] ® [B] o» e ©® ecen »me o Bgomod 8D Qe

(7.00 x 107 mol dm™ s') 8s gm ©. 8 =BFsemewss Oyt »o» cc Bgmo
Be®ws 6830 .

B 2592dd evg 1 5o nE» wmdemed B 8 w.geaws 2 88 Sedsewns’ eeBEEO

©B3D. OO e wewsS e 888 BP0 evg 8PrenIOnd BUers »E G
00 (DE» w@wienn OB e E@IDD).

46



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

HBegm 1.13
300 K & @383 00 8085 0®em83eid8 amd wos g88nid sieBEcO
OBIB. O2(g) + 2NO(g) — 2NO2(g)

e®8 @15 Begrn Be®s 5,
Begmo =k [02(g)]"[ NO(g)]”

DRed (uSedm ¢ HDm »A®s3, 300 K 8 guwm u88wied &Bgmo Be®c
D3B3y WOBIBD.

Oeeics  gic®wm [02(g)]  ga0®wm [NO(Z)] goc®wm Begmed/

o®d @®3 mol dm>3s!

[O2(g)]o/ [INO(g)]o/

mol dm3 mol dm?3
1 1.0 x 102 2.0 x 1072 3.20 x 1073
2 2.0 x 102 2.0x 1072 6.40 x 1073
3 1.0 x 102 4.0 x 102 12.80 x 1073
4 3.0 x 102 2.0x 1072 9.60 x 1073

[02(g)]o @0 [NO(g)]o eoc®@w20 e3053¢€n ©O.

8&xat
1. O2(g) 2D ewsg (M) eewd®

[02] ecen O o [NO] Bomd «d8sn 1 0o 2 obdeen eee®s3 g0 m c@o
oD S 6. €O 00 G Fsen ecens Ky @WBIDE OBIB.

_ k[0 J"[NOJT
(Re92001/Bgg00,)= K10, [NOIE
1 90 2 s8semdc [NO] = [NOJ2=2.0 x 102 mol dm™ &» and cdesos Sam
O k BamaeS.
01853 a0 e®etd B8t v1B @ (By»0/Bgn0d,) = %
2l2
3.20x10 moldm™3s™" (1.0 x 1072 mol dm~3)™
6.40 x 103 mol dm=3s=1 ~ (2.0 x 10-2mol dm=3)™

=&
RV

2
" m=1

47



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

[02] ecqen O 80 Begowd ecren O 05 BFw® 02 em)RCRD seg O
eue .

4 OB sOSsen B89 m =1 @0 05300 »38. 98 & wosicens 9z’ Qv § 8O
B0 ¢ B QenBs’ 08 @d.

2. [NO] ex@dd evg (n) eewde.
[02] Bem® 005301 08853 [NO] ecpen emedm 1 o 3 ese€e®ss:

_ k[0 Ji"[NOJY
(Beg001/Beg0D3) = K10, [NO?

1 v 3 s8sem0c [02]1 = [02]5 = 1.0 x 102 mol dm™ 0 anc cdeasos Som

Heso k Boemas .

DN DS @0 e®ed BBs S .

[NO]
[NOJ3
3.20 x 107* moldm™3s™" (2.0 x 1072 mol dm~3)"
12.8x 1073 mol dm=3s~1 =~ (4.0 x 10~2 mol dm~3)"

4 2

[NO] ecqen 2 80 Bugmnd 88 @encis’ &8 O B3 888wd NO 5200
@B eovg 0d. DD BT wed B Bw®s O53ess,

=3

(Reg0D/ Begm0ds) =

=

B0 =k [02(g)][NO(g)]?

005y e ® dEOE @B verms BEOOE & »8wuO ® O O LI @B

Ced. Begors oce 1 o8Seerend @id®wm Bem® 3.10 x 107 mol dm?> s! 8 »®
&80,

3.10 x1073 mol dm=3s~?
6.40 x1073 mol dm—3s~1
1

0.485 = (—)m = (0.500)™

2

= 0.485

e®u e®et s VS «©:

log (0.485) = m log (0.500)

_ log(0.485) — 1.04 omd m = log(0.500)
log(0.500) log(0.500)

m 0en 30200023 @85 m =1

=1 (0.485 ~ 0.500)

48



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

| s8Fsems O ecg Bumr 9IEEO eOncns’ @edn B8e® k O avw R 0B
DS .

3.20x 1073 moldm™3s™! = k (1.0 x 1072)(2.0 x 1072)? mol® dm™°
_3.20x107° mol dm™3s™!

20 10 molF dm=0~ = 8.00 x 102 mol™2 dm® s~?

QD &0 Ve BEBORO ¢Bebmd, sleer BBoeBs R 08 ¢ cvewi®
D0 ©BSS3 % O YedBd uBFwm wusicens DOEHE, GBDIoon »E »B . A

IBPewe guRc0d eBFcme 8ef euvg »® BRI Des’ i ebdS. A oeg
esg BB Ew0n Keamd e053¢ennd @IS 108.

ged0ne DnWE DO BBFPDD Bef ong ©0ed. B (B ovg IBF@ B
DB @ (D e 08» ene 88 B P Bu v «.)

2000u Rem BBoeBs 98 @S ddeCeen Ty evIg © PNOB Dles’

ged0ws @0 BOB. gwn DB WO ¢ 8 A apnRilens’ n eng §
588w Koo @mdens e®@eed «:

Beg0d =k [A]"
ecuend Gt ¢ns ORe®s,

log (Beg90) = n log[A] + log k

OB e (Bemd)o ved8 ey [A] gedmide wic ebands O gmd, 98 @:9® n

000 B Fwed eng ©d. yEdmded aimertds CE kK ©d. e®853 k R o H(S
.

DD eBg

o€ g

log (1/t)

QBB EBE

A
log(k)

X

A 4

log (es0253¢€%c3)

1.20 gzss  @00®w Begon s8eewmdES R 0 S gedmcde » (1.17(a)
Crsens’ ¢ G OB HB®)

B 8wed Buw g®remcSs’ 8 00 on 9 DICs ©RBe®s ¢ OO §IcED
o8Swen ©1eE® BEOO wo 8¢ VOO H(B ©. ae HBmo ¢ €e®s gBFw evg

49



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

BEBIHDG WE VD ©. BB & gries’ Ved HewiBn aewmens e O S
conden BBoes.

mewufesEero-adc 58§wd

©t3De® mewitEerd derrO HHY BT edOCE® Dy BBe® & wum credm
5B G 00 8¢ B, € »» (B BEM0 ewe®s’ adfeds @d.

NaxS>03(aq) + 2HNOs(aq ) = S(s) + 2NaNOs(aq) + SO2(g) + H2O0(1)

e® ©lRBewrd, gmn aCs, Bons BEMb g@rewme:s gdeds S0 on O DIES
OBO® we® 0 8oE Ve I8 DO . o® yBFwed & adFedsn
©070¢ BB ¢ G¢ BB & BPwDE 0dmi § wisicen wders 630
BEO8 y@rene adeds S00 vm D DIEHE B HOOB.

D80 e (X) € ¢ »VBGE @n S 0wl I WIS R RSB
e0end 6 oo UBSe® Bgennd nED ARYE) CER. BEFD mewinEerd
SO MHEBSI 53BN F@IHWS FWOBO (@1 aHHPCD DIV ©53¢ewndBES Gid »E® ¢®c
DHErs D YOI O O OB »BOG e@Ness @D OB OB WICD
OBy R (bifuvemns ©dudnd e Ved ewldm griewsiend D S ).
0® olSvemed & ©:ide® mewinCerd cwened ®@ WITIcen B OO
a>0en ¢; IBPw Sgened §& s8@D ¢138s O O cdened e 053¢ ens
B@mds 0 o 0 OB, By oGs 0tie® mewaincEedd goenens’ 40
cm3 = o Eco 10 cmds e idenem @istcens §C wisigemens’ 80%:S.
mewfsCend ¢demexs’ 10 cm3zs w1 dco 40 cmds ¢ cdernm @isicens §c

esicenens’ 20%35.

DI ON® BEac ¢Bm R ORNe®S 8L DHeBiBtCEerd B3cennd SedBD % 8

DOCHB GEmonm »e »B ©. 988 mewinEend uBSeme amddl evg
2esinme e YD @. 80 @®@m»0d, HewiBm grieciend Swmd O ¢ =68 &3
B Bw Begm0d emedd cdeasided ARE® ¢ sbs »g virses .

gndsl @decly «bsen

‘aet)sl @Ry @ IS H»CHTedm B8P BBsu © 8. J 8BeEe dcw
eRs gudsl Bwcduizn 9 Bwum anils’ g@ienc:s HBocd® om O IS &R0
cem8 D3m0 P8 BB @. DR 90101 ST @@ty ©I DB 0®n 93
20ED ©® gBFw 0. Begmd o, dED mEtd e & wiiss eseduSenid)
B85 w3 aom AF8moeannc SEe® BFPwed Diewe, '@ndis’ @deciy o8
OBS Bui@ma e »B ©. 2D @ved guddd @wm svm (Pedm b8
»BESs3 esediesldd) w@®m gBBwmr »I&.

H>0x(aq) + 2I'(aq) + 2H'(aq) — Lx(aq) + 2H20(1)
0® uBEwed & iy udds’ @Imns i€ @B 80 Ou 880n 9i18nm 0 Be®xms

DE DB @. gl »¢ BE S woBlenc 0¢®5 880 ¢dens 00w gBGwe
DI g0 gD BE SO HODE. gid®@ved & uBFwr Bnencd 8d0 ¢denens’

50



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

D& 8@ (Fog BBswrs) Om WO ELed DY, deBlBOE BEE ol ©IRG 376
Dy ® ¢dernw BE B0 »eb.

ometd O ¢ Oben dulwiss Be&hmd 8 O ends’ yeos owdsl Do BB
B Pw0ed Dieme H1¢ 800 b e 0d. dRBS Buge aurils’ 9d B0® we®o
20 9e®fnn ceeeid 0 ®1es. ewidn® mewinEend ¢Benc s BO® BBPwo
»0 e85 HBogen arilsioBs’ @ g@ieons 9d B8O wewr d¢ ©idn BE DS
.

28,05%(aq) + Ia(aq) = 2I'(aq) + S406*(aq)

8o w8 5B Bnernncd @eiBn® menisEend ¢emens’ em OGS g (535
Y@rerws D BE e d6 iddwed & Bugey ands’ weO® §BPw »I8. dRBDS3
2wds’, 8800 emed8 @ @8 e™0m and, dRB5 BE o bomae
dod ¢ 8¢ o0 ©d. Ve’ s ewide® mewisEend yeIers Pew § oty Se®d
Boecr quds’ g, 8806 00n 880 S0 degnms S80S o, O D5 Oesr&hs’
Bgens BGE @y O and 990 ©8eeniiOn mEistd wderd BE os &8 @0
OB D2 IEN OBG H(S .

0® «fFsemed & a5 8uCe Bemd »a oB8xs O 9 gdedded »l8ss3
e¥e0IBdl) ©ITicenn e arld @ LIBcers D OB & O I
Denent eng @nde®d A0 DI C1eR.

oo & g8 gBBw0ied Dieme »1¢i8e® B0 w®i» slFuenc:s ®ed ewiBm ol
EEDE BRES O aD.

2I(aq) + 2Fe*(aq) — L(aq) + 2Fe*'(aq)

Q) ey’ sOPeendE0 @m0D @0®um Bemn OB HBYSE esedrselROE
cBedgln Sewvidmed Dieme »¢8®0 ¢ 0D »E DB 6. J e¢» ¢ cBwBOed
g Buecr 386853 Dig 8810 Bw@mn SCe@S.

8ede3e®53 B1CH® WO ¢ 8SeemdEs IBP DR DIems »1¢i8e OIS DO gum
Beegsd 0wsidn ocl. OB o8ven &g B0e® & sum cPedm gdavmn 88a ¢n
RO BB 9y .

1. Bgo, cdosfdes ©@® ©®Bc ocs edme 9 DT o B0
EDE 90D W0 OB S BOO. (HPewiBm «ltveamed & e®n
CoOOH )

1. 8BS »e @»ws emIc 1R

. gBBewOE o SCOE e® wisicens 8 PHOLBS Hbeas B8O. BFw
Bgemed, 9ORs Blems we v 0B Qevus ©Ne®s e®c ¢ we
O .

51



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

02 B GO yoBn »16:8®
200®0u Ruyow o8Fsen BBowS 05 00RDO @ yBFPwDS aid®@med &0
2D ¢ Bo@mn BBe®sd ¢ g8 8w eng BEAT ©m0T 55w OB WS .

@0 »E VB DO ¢S, O »O WICITHOOE & Bgenens’ Bu€ 9Dmd ©BSs3,
B am@ismnnes B85 9 gBPun wisicens emet edmed Dles’ ¢(8 ©e0wo
A EO8. e »® yBPped YoBLE ©BO® O § DEmHBVWEB, GDERIBDDID
B ©® el Qe @RNe0 cF B0e8. P8 wisicens ©wEYI e
OGBS MICBO VedBD Gemcnn WOm gmd, D80 e & oB8wr Koo
gdmdensd R oes. gdwimed & cH (083cernd) 9edBd e (Bumd)
8000 SCe@s BT wed ecug B@ims ewel.

B 00 gbd 80 s (ti12)

BB @880 ws © yBJomed/ uBFewdE wisicens af) ©D. IES,
20253¢ennd OB WO®, BPw Rerd B88aAc BN »® abd & mcsd.
IBBwdm ce Ruod Ddmo BBOO @bl HO IE wodEHG Yewldmds .
B Pwdm bl &0 mcs ¢y Gicdum BT Y@Iers @ gt ¢y O J®O
O®D O IEHE.

00 DOMOBE BO vt yBFPwim gbd &0 e ©y IBSemem gc®uvm
20s3cens @53 gllws ¢dn gf) D00 om OB § e, da tiz cexs’

300DV @e0® a0 ¥ el cBemOn AEwI8. e®x 1.21 disewns’ Bowrsencs
omel.

E30B3¢eHCd
(=}
h
[—}

e e b iy

1
I
1
,,,,,, e
: tl.'z \-—
Il

h
”
2DIEE
1.21 G568 g8 evg gBBwidm abd 88 mced gbd cde

CONOeRWS s »BYSS 0sednsudddE oef O ouvg Dewrldma BEDBID.

B8B83 600 253m0OE & B8 enednseldE wsigens vum & ¢ DQeds’
euIN® emel.

52



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

1.3 9@® 3855 600 3HCOE & ©EYES eweciSedROE e53cenc

s/ 88y bR 80 e o @808 § o  [H20:2]/ mol dm

0 0 1 0.020
600 1 1/2 0.010
1200 2 1/4 0.005
1800 3 1/8 0.0025
2400 4 1/16 0.0013
3000 5 1/32 0.00065

se§ O 88y 600 & eoxsdcens 0.020 mol dm3 &0 0.010 mol dm3 ¢z50 @8 &
s 0 BICBCEEO 05¥». OO Oa S ¢l O gr. OO eBFed gbd &
e 8855y 600 . 9988 »os 885n 600 o» d» 30 (t =600 &o
t =1200 ¢900) w@S woscens aBs af) ©d. wisigens 0.010 mol dm3 &o
0.005 mol dm=3 ¢330 @8 @0 ¢ 88y 600 » 2L &0 mces o» ©d. Dped

e300 @B @88 amwos bl &0 e, sicen $InG % , i, %, 1—16, % g DREens’ §
B Fw Sgen ecl.
Bef O» evg BTwdn b 80 s

93 %

BEF O» evg BT abd & wics tin= % BBlems’ ecy) Cred.

008 k v5) Ry Bwomad.

¥ 00 wlnimed Oyt B8 gewms. (clevg) s Bes wlSwveaed &
210800 »rsmHe 05 el

@ B¢ CB@MBOWD & 0cm R¢ B P wewr k Bumws O B3 ¢, Gem@O
BEe eosicen ek @Es) @0 O DB ¢, B evg BT Dm bl 8D mEe
B Bewed i0@0m 053¢enens’ i § Bumes.

e®8 abdc 0, s B85 ©vef ovg Diewens’ @ §BFwe, 2.00 mol dm-3
BB em 053¢ HmnBs ¢o®» WO Eled »H® wr 88y 20 & & 1.00 mol dm-3
300 28) O »® BPwred bl &O s 8By 20 0. edos 8ydBs 8O ewosd
oef 0 885n 20 8 u88wcieds 50%=, 885n 40 & 75%=, 88s%np 60 &
87.5%3 @€ Drnews’ wdyba 0. e®s 1.21 dwens’ o8 .

53



g.0w0.. (o8l esg) Jenwm B¢xd - 11 Jmma _

@8 evg HBEwOD abd &0 e,

[Alo

tin=
1/2 2k

@B GPIemess’ e¢y) Ced. [Alo 0y @d®uvm wicernd. Yends @ms eng
BT @bl O s @0@wm sigens ©n A€ sOE.

¥ 00 wdmcmed Oyt 880 cewmes (cleve) Cenwm Bom wlSuvaed &
20800 »EmB @ eel.

54



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

1.8 gB8w Reod emed8 enfn B0mDed ACH® (:18ds dBvwOE®E)

1.1 0200853 588w Bgod emedd gBFewdE ewvwBn wBomDed dEL® 8Eac
253 Bednd ewlen. P BDEO ) BPw® ©wHwid O »EH Jo 8u® i
RO o BBe®@s’ yBEwr Begmd D8 . ©80 wdde DBrdEs D& 8 yB8wr O
&o® @3 306002 oD B O BS.

@ DO WO ¢ 88 Do DD > ¢ adetd > e gDl enBEede
220 88w KD eweBm tSOwide @ d@ 08, Bu®kbiBe u8Fw0in &Kemd
DS eots BN RSB O decd. 8y yBFwn Suvend, u® ®wx BT wweE B
DRNCCES oce 08% 80 80 D& 98 edvwBs’ J e ® 8u® ecs Y BE
80 88w »08. & »8 »CeE8 ©Eddn DBeIEED Dy 98 edowrds &
B30e © 890 oce DY me OO0 yBPw »08. & 8 D@CEEHS ©iddo
DBOIEBO D8y 918 Dbndew: O¢ i) we DO O 88 O NDSB.

Beegors oG »CB3® mRes0 v »8efusecits a®es amd 8B 8wied & @
©0f NOC DREDEO D B ReymDBS BE OB C¢ ICHBB® RO @I
B5306 »Beuecit s ¢®ct BeO® edvenrs’ BB I D VRO Desrvaded
g BoFsens we HS .

»BRST ewednddiE ¢Beydn dewidmed & eaewd 80 ®w» ©reSe(IV)
Tl cPheygomas e ewigy ©es. cBeygdme »O8 e a8 80 &0 d&n
018 edvwBs & Bnide © L) ecn OB 80 Vs’ Digd Bewes ©d.

©® 20EWOE & vmed ME O» wddn DBOICEHS BO® oedIMOE oRBVIDE (8
D gm0 OHBE 5BFPwo Begmd D& @d.

OBRBEBE® 0 oy HBefiSecits @®coe a@nd gBFwD ® wewr DO

COD0HHS. @8 & YBIBBB® ©o@Ien H»BYBS ey BO® eeddme . 1.22
S1ews’ ©addn dBedEed AEHI® D 00 eB3c® o H(S «.

B8 802002 D18 308300
(a) (b)

1.22 G50 @o@DE 00 BPwr RHegod emedd FE @wda (a) BeE o@D
B Bw® g0 ©8O® ©3O0 @B dlw DEOIRH @) ©. ey wewdoms Des’
BOm sidded s@©&. (b) ©@ ©o@iey o aes B BSonse 8u®
o RO B WO el »B® yBPw» aw O® O30 e vl DYOIE®
08 O gm0 OB B P BRegmwd ¢ O .

55



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

1.9 88w Kemd ewed8 cleydowde ARH®

DB & gBBwidE Ruwod 98 B8e® Dl edewd ©. g CEWFODEO
BT 0o 0d0ds e H(B HOS »sin BuidGed &€ aFBe Swc® g¢ldm HOs.
DO eewnd R 0 eedde (D8 CEMBO-t3.008 ©. 0® B edewd DO
cBleygdm, uBBwids ededn B8 e ewig) ©1es. EHBeygdmnis ©ry WB®
De®s3 @m0 uBPwion Begmd D18 BOm OBuS. Jewls’ gBHwis edvdss
BBOO ades O53es cPeydmeBRs’ acs, B8eliBBewi®Sm @00 §Iene?S.

cBlegdmes By QL CwinSm Duliniee®d ®ivs e0ed8s BHwIDD Do
OB WO e, 96 cfeygdnm ez § uB88wed ewe®s &g O» 0do HNUen
Bwudo 00undds’ uBPwidd af) e anBens’ ¢ DcEH ©ow esn®s3
Boosd@m O and, 9588 & cdens’ded & ® 918 uB8wr Kemds ¢Po8.

& ¢ B8 ©we®BBG ¥ Ss@HHBe Bmeds’ §E® Drews’ ¢Bleydm ecdbnw
0. Bu®@kiBe cleygomuis 00 © R ©O8 (cgr Dig mEised 8¢ Om
8800 & ®w» cFegom). ©O%Be cPeddmans @r 9BSm Bgens oot
DEIBeES ® SOBBHB (¢er: BEe cvemed 8®c ceydn uBFw).

o & @B By o880 Bwmnd @BV cPeddmem wamne BDew

cO@med B 8L ewvediSedd dewidmed wfom @38e 76 k] moll ox
@m0, 00 cdens’ded & 588w ewe®s’ 8¢ 0d. aetddd vy HSOCBEE D

we 90 efem @3Bce 57 k] moll ¢y svn 91e0m 0 &Kegon Bewma 2000
€300DEREI OB ©@d.

80 @@m0D, eekd cHleygodm eoct dUBmTens WOy ER® O3, Fwieds @mn
gdeds O amd, J0 1 OB E»E OB YBPw@ emedd wAE ACH® B

e OB @ goidde adc SeBdedemond wSam @38ce 107 k] mol! 9 and
emebs d3e80c 9w 36 k] mol! ¢ ¢8) »08. e®ws @8 cdemsioed & (310 K)
1012 es000eBs 95 8wd Bodens 80 gxdes @d.

er® ¢On BT wr Kumd ¢l 08, D Bedm @meds’ H€sied. sEEd ®
5B Fw Kegod 8 WO ¢dBG CBeYom ©d. BIIdsens’ CBegcnm @8 ¢Oxs
0. dewsl, ©w®»J B0 BB wed & ¢ IRWDO cBeygdme eEEs [t BE DS
@. OO 8.  clegimes i Boym EI® god, F 30840
BB Bergdens e H€THeD. yBFwnr Kumd emweds cPeygdmem H&md 1.23
cred ¢3dn @S 88 Been cde S .

56



g.00.8. (ool esg) Jews B¢d - 11 I

DIRD OL30BBS

88w

353 Fed goSs
(a)

1.23 G cPergomns ©8mD ®o
BB ceddme O B8e® & 0, af-a8 SwmEo
@Bows PO Ben B8P Begmd D8 @d.

g8 we»

42
\¥e

88wed yoBs
(b

0820 ©BFwr (B eI

() 888 w® Do cinemns »ow ©% OE.

(b) 88w@1® eom@en adeddn e Hir KO DIE.

T30 B8 F0dm € ©@0sdOmdBEs O a8 ewmedmed &g IFHor @D
OFBEBS 0vds wfom aBewns GO @eddms @ »H® 8. 1.24(a)
Jvewns’ ¢ @ @82 ©8cm aBed @lime-eRIE0L@s DS Oy

LERGA BE VB .

@® gedned aegdco uB8wr BS8@0

D00 YIS PBwES »H>
A :

E

T=30 K

: E>Ead»
: 9%

&eq HIOS

e

Y1l
(a)

e® yelaed
GeOCEO
588 8E©O
DO® @13
BB ¢

0 »IOS

en

{

\

e® aOnd gedred @ewdEO uBFwe
BEOO ©0® gug aBon eo.

20 Ea

L
\E T =300 K

. E>Faon
. ga

e® yedaed
40O
B B8O
DO® ewe
3B o

YIS
(b)

124 300 K 8 (9 ® cdastoed &) (a) cfeygdmesss d8m0 0o
(b) cPegomons w80 ©FdedE-enE0E@1s  Dxd8De
oS, BP0 ceygcnns o B8O, y88wr S5O
D00 @IS aPBe S b »Ivs 918 B8e®s’ BFw

Begm00 OB 8. J SwEs 98BS0 @bvwns E@® Seso e0esd0>
€30QBIDE D8 BBe®S.

2otsd0med & uBGw mITter’ wHom aFSewrs’ e ©wd OO B
Yelnensd Bewidme O» g ©0akS. 85 g8 YOO HOIewds @B8s
B a0, T eey 8. DS BFwiDm Kegmd 918 B0 »O, Y@ierd:ss
B3Be ©o8n aqde »Ivs B BEe®s BIE ©tsdO® WD B WE G o.

57



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

BP0 af) e v aBes 88 SnEs @bows Qe 8 B0 BEBe®s e®w
O 2020060 B¢ WE DB @. eDHE @1dumO 8O e, 1.24(b) dwed ewxsion
218 o828 wfum @Be @uStEed@E-e@iE08@1s DxidBed ¢l ats oo (B®0)
©853 wOPe®S. yBFP WO clergdmu:s O B8e® & wSum @Be emedd a8
O3 0@8 AEu@8. 9»® 1.23 gwewns’ @R e & ©88 crleydenc
eI C¢ BT DO edsd eyl OB Swin wSem enSe af) ©. &
cBegdmens’ dmEs BB @bnw: wisens eso .

BCBCEO 0 @ 90 DO DOrens D53es3,

“cBlegomu of) w8om aBewns’ @l OPEs @bvw ©ney ERT DS O
B Bwed e aFSe 88 e@00® O .

O, yBFwed wBwy aBecd §C @vwn Ve ® 8. dews cBeytnm
@Bow0 griersd @f) wBvy @868, 96 B e BT cOWS »oWI ©®B3
ReS OB .

1.10 S0 B GO Regod BeSmc BE® esg»r 3B Fwo sinen ©IBHEO ONO
Rz ® CeeBw BT & erxnenrs Swubuiwwem & e ® BV Jecd: D
ABID DEDE. BI@IDBEEE AT ICO 8 HBO » YRBDImB DO woSUen
O gm0 »B BrdoBs 8 SO0 mO® 8oE exned. & 0RO §BPwd eewnd
B0 OO ©g O Drewrs Oged® 8Brdd v©ermOBS w®SDm 0. YBFw@o
BB eneSs B8R0 cuwm O BB o 98 v § 8wdd Sund emeds
@m0 ABAD JETD I BHEDB Gozdn HBe@mdewns’ sEE emel.

BE:® CeneBm B8 9 8uddS8s soens 8¢ 00 O, d® BHwsed
BoEe »B8 B8wdds ne ©wdygler omel m»® 0o §B® uBGwd ©reds’
»€53ed.

Bwdd ecmBs emd 9@ 0wmmBs ampd®nd 8¢ O CerSn 588w @y 8edd
BB 000 woBben BT xeds’ »€Sied. gum dLdnd »im @¢ &8
Y 8wdd BT 8 O Brdd amn®@cd 88w usinens o8 Bey CeR.
aipencm O O 8wdo §Em uBF w0 0d. B8 uuines 8858 ®imens’
e B8O ewd gedimidmn BEOO ewld exn(d ©. 8ug uBF0r einenc:s ©
o8 Seenisi®nd Bbeams De 9 ©.

OB Deds O ol O oo O 98F0) B8edoSs v O won®en
20300 8B O wc®s aKfd BB Fw 08 »® SO §E» gBPwd =8 Boy
CER. @B EB»m uBSwim e o880 mOBesd »8ed © gBFmied
Bed188ewi®5n ©8moencd amWED .

D0 ¢ §B» BBwidRO am0®€ ©astl exn d. ded ©® gagm sE@ienens’
5 Bwd dedmo BE@O Joo gdan ¢ emned.

58



g.0w0.8. (o83l esg) Jews B¢vd - 11 Jowa DIED Te30BS

1101 gB8wiOn gegmmd

B [wd 8y DO @das IBPemed/uB8emdc gd® g€y, ©o®iey ] BB
2000 eEL YB® IBFwm gegmmd bl ced. d6 gBBwD ate Tt
28womed IBPewOE Bedil8B8ewnIBBD eQenmdE edBWO 8@ .

exged, woe §Bm uBTwdm gegmmd, DE® BeliBSewi®Bn weniamend
e BT aeq oABIDE eDDBBO B&I .

Ry Budd u8Fw0idm esinens wieBe® & dcwu el O Boceds =68 98 edo
BOen B8wdeb & dBerym 00m @0 00001 otsdOmns O 308 uB[wm
&o® (eeq, B0®ren @0 WD) oLV FRFPed aeqmmd (8 By Ced.

e® @m0, ©0ED, YB» Bwdom & uB8wr O Seds e@srd D Tt w0
OEBmoents e B ©. §BTwDO O gBFcmes e w8 0 »H® O
Iend 8808, B 8wm e w8 00 »HO® o B g BT OS.
By oces, oldeciewess’, 085 D0 w@dwdmieans de® & 0®r3, Jdmoaym

B[ & »B oaqd Dewidme @) o i O8 ©o®ieq wEs® O
B0 RDVO 0D 0. €8 g B8wO® & aw Qo ©d aFBe YO®IST
DO O®BIN @0 0@ ] BO0@Ie] ©BEY D @10 EDHELWO WIEHB DS
e e®d O e30cld.

BENDND B3T) @EBEIBTIRD BoDEORS. O6 @B, then, DIBD, TDHBTID eV WCEED
B e ens .

B e Budeds 0@ »B gewdeki 00t @O DEND SHD IESedD
88w sewsim. 98 & C-0 astumns I8 9 gB8eB8s 8¢ ¢ wied. &
B[ 3eqdn e B O D 0® Bwdd ey ©d.
(|)H
CH—C— CH.CH, —> CH_,—-(?—-CHZCH, + OH

H H

O IS wrecy =8 oy A@MD 0 B 0dn s eWed® YD

Bedm ATV »RNe® Bwdeb & C-0 as5umes wied. 98 & uBSon ecws O
IEWS ©1c8B. yBBwm ey e 80 wywId O» B 0®w (O aegm BudIS.

OH
o =
CH,—-—C‘—-CHICHJ + OH — CH,-—Cl-—CHZCH]
H H

OO0 ey OS oedOHB O DB Uy DB @imdvens’ § cegm §E®
018380 eusiom u8Fw arder’ aCeed (emetd §O ¢ OB 88w 8¢ d53es’ Ay
BeOOOESR).

59



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

1.10.2 >3 8¢Oc g88co &0 HBegys?
eend TS BSwr O BeddBs 8¢ Om woe 8 «. a®ce-»Ee® u8Fwo
evend SO Bedwesd »E BwdiSS. »8eHBe® acomeBs  @re®iBno

05lediBmieas 5e® & Hi0'08s H' acmws NH; 00 @15 80 &¢ 8. o® »S
8wed0, 530 Jec HI DBOD HHEDD ot BodEES.

H3;0%(aq) + NHs(aq) — H>0(l) + NHy*(aq)

0® 8B Seds ecms w8 Om O BeddSs 8¢ O» and (O gaan §B»
B8O wmeds’ v€sied.

N2048 Bewidms 2550 3€e® »S B8wddS.

N204(g) — 2NO2(g)

e®s I3 Boruw:s ww®Id Om O BudiBs ¢ O gnd Imiam §8» 88w
oce H€Ted.

14 @0 BBL aemmOEs @ §B» eBBwo

(SIS GO
PCls — PCl3+Cl Ioen
2HI — Ho+ D <O aa@®
NO +03 — NO2+0; © qem
2502+ 02 — 28503 8 eg®
2CO+ 02 — 2CO, 8 eam

2FeCls + SnCl; — SnCl; + 2FeCl 5 aam

e® OB IBFPOE gemmd O OB D dhed ©HediBBewi®Hm
©O0HOBES evemBIHO Hed. o

4HBr(aq) + O2(g) — 2H20(1) + 2Br2(1)

2MnOq (aq)+ 16H*(aq) + 5C204*(aq) — 2Mn?"(aq) + 10CO2(g) + 8H20(1)
BEg O B PedB gegmmd 5 D ¢ ecTenB e 23 D ¢ eBeDBIHO
Bed. 008 88w O 8weddBs’ 8¢ 0000, g0 8udd ecms ol 918 ©enss

OB &g 0. O I BwodSO O OB @00m O ©® Gredhn GO Bed.
2y BwDodESS 8 0 8T §E» v v Jdmd ed.

60



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

1.10.3 @2 8wdc 88w
YB» Bwdo egmrwu: @detd g D OB BDEOERO, g0 ® ¢o® g BB
@S e.
(1) oL 958 8wxD, 88w B8edddE dnnd .
(1) O Bwddm & 7€ sty Bwdom & D16 O» Dedews gwo®18wis .
(i) 8 Bwdowm & P08 & gy Bwdom & ygobdoms 0» dedswn:s
cleygomal eocs Buo 8.

(Iv) a0 ewd cfeddm, et yBFw0 By Bu®ewsd ames ez ©d.

RBeg» 1:
RettFOE Beowismn 8redd ecmwBs’ 8¢ .
18wa0: 03(g) & 02(g) + O(g) ;Smiem, BV IE®
28wda: 0O3(g) + O(g) »202(g) ¢8 eaym, A0 RO 0 IE®

5 Jomed & geom o 68 @8 & 8wdd v 8¢ O» woLn B §w BUens
BBO e QR SBF D R o B 888 3BT edrun Oy SO w6 gcwes

0230 ©ew. e®8 0(g) ecoPeond ® Sed.
18c0: O3(g) — 02(g) + O(g)
28080 O3(g) + O(g) —> 202(g)

20s(g) + O(g) = 302(g) + O(g)
S 08 uB8ei:  203(g) > 30:2(g)

e® Begend, 1 B8wdedd wiecm 0(g) so®@iend 2 8wdel & O1e emedm amd 9
208 9BPeds ames’ @0ed. Yo e®i1enIO Wi OB ©NBDRL DS
@53 ¢t exned. ouinenm & O B8uddm & @€ vy B8oddnm & D emedm
O3B Berdeumd amnd®@er il Boy CeR. gmo®i8 B8 Sedwm ©d®uEH»
BP0 ©0ernd eSS ©20ed. g ® IO B FwD 928wl ®O®S I ST
Jon B8 Swens we 0SB 5O g3 03 & Jor dmma & dw Bes emedm
(O3 caR®12 ©zNed.

Beggm2:

2wBD gus Hed & HBHEs enednSeldE dewids Brudd ecmBs’ 8¢ .
18cd0: H>02(aq) + I'(aq) = 107(aq) + H20(l); &8 @eq»
28d0: 107(aq) + H202(aq) — I'(aq) + H2O(l) + O2(g): &8 aa»

S 08 988w 2H202(aq) —» 2H20(1) + O2(g)

e® condemess g O» Bwdeb & 107(aq) Bucedm gmd, ecis 8wdel & &
D1 emel. e® uB88wedd 107(aq) emd®ilu ed. g gl e O» Bwdel &

61



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

I'(aq) 0808 O gm0, e Bwdel & kg ymbEdmme 0. Yenids’ e® yBPwied
g I'(aq) cfegdomes eces G »IE.

Beggs 3t
BeEleddgedredrms’ gue digeviced & dcdd Becis’ ©o®ien icd. e®dy,
BHD (Ped Rt OB Bewis’ ¢ ¢ B8O v @d.

1890 Cl(g) + O3(g) >ClO(g) + O2(g)
28300: ClO(g) + 03(g) =Cl(g) + 202(g)
0D gBSed: 20s(g) — 302(g)

1 o0 2 Budode o880 ¢ aam» 0. Cl(g) vegg Budeb & ugB8uwes 0 »@s
@B Bwdeb & gmbdmmas 0d. 921853 Cl cfegomed. ClO oeg 0 Bwdeb &
B3 0B s ecS Budeb & D1 emeb. 921853 ClO amd®@us.

1.10.4 §Bw» 388wOc By HBw®

EB» uBBwdE B Bwe®, Jdred aegmmeds’ ems’ © gesinma e (S .
Beggons o Imapm §B» u88w0in Bunm Bo®a gB8cme a@m@ddd ©oed
eug PO8. PORH dc Bowers omedm (B8 Oc BBuswx ©ils (B «) oo
CUSeds BBF @D BE®BIB.

A—>P
— _Alal _
BegmoD= vl k [A]
@0 ICITIDHOGD & B O A aeq todwd), Puw DO 8w Gl ey e BDO

©@105m e85 I BB oef evg @D. VD A 8 Dewikdm Buwmd
8 OYC® 053¢0 3@ @d.

O aenm YB» BT ecd(B evg Kumr Bo®wmwd gumE .

2A —>P
Begmoo= k [A]?

DD @S 80 GHRBD swm e Gucdnd ¢ BBe v «.

A+B —»P
Begmoo= k [A][B]

O e §B» uBBwidm Remd, uB8wen Seds »§ O Bewmdd ¢ OmBsS O
Joed ©53¢emdE0 ¢ @IS 008y d6 ¢S evg BT @d. YBsS
BP0 B 8O0 (O g [idBw D gsd Sddies »H® gsd By Be®as
BBs oS .

62



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

omet 50 ¢ 008 Jeci®n wmn e00m D BESBS gy @. OO, B evg
Begmn Bo®@eBs3 oBBwid ¢80 gapm O 0 ©@n 020ed. B ¢ g D85 e
G uBFwD/ Bwedd &3R5 ® §E» O A0 m»ydr BBOO g sedtden® o g

@. ceodema eces Ha(g) + (1) - 2HI(g) o» 985wi® o oo ece oss om
2T 9 §E» BT 050ed. 08 BT wr eBinens 9 woSlen O s, I
Beso e 58T @ eces 1Be®s3 98 Ko Be®s gesinms »e @S .

QD T3S OB E¢ DOy &Y,
aA+bB —cC +dD

20200 §B» uBPwim Ky Boe®as,
Regmoo= k [A]* [B]®

oce EBBu (B «. 98 ec» ¢ IBSemuE anRCL evg HEBD ® Hedl3Bew®RD
20RO 8@ @. DT v §B®» uBPwied A uBFuwa amRiL eng a O
850 B g88wms em@dd) esg b 0d. u88wied ©woen eog (a+ b) d.

e 0 BP0 evg gmd edmes 3DeRID WS OO em Do ©. §BGwo
g PNVI® OREB. d¢ R 0oler’ Oeen’en Ry Be@ewrd. gD
26 DB Binernm O 8udds e 0widn §Bm uBFwiOmO .

oo & 1B 090 Beegs? BBwwis e3000® »J ¢FO8.

1.5 990 axnmmd 8a 300006

GO §B» 8Bwdo edo HBw®ws
Ioegm A 53¢ Beg00 =k [A]

S g@m A+ A 58c Begmnd =k [A]?

@ g@® A+B ooc BReym0d = k [A][B]

8 aaw A+A+Aosc Begood =k [A]

8 q@» A+A+Bodc Rego00 = k [A]Y[B]
8 q@» A+B+C—ooc Regm0o=k [A][B][C]

1.10.5 588ws0 csfes » B Bod®s

Qum DEHO WO ¢ 888 gwi®Ewr ewd cleygdma el e [ I
Deorew By Be®wd gres 0v» 00. OB s{QBOES Bumr Bwd®w Oy3esim
0 ©5ies emetd 18 3D WO OO @DOB G. DIDBEGT BBIYHED P
epe®s’ &g O 8Bwudd ¢ 9 edvews’ &g O 8Bwdd ¢ ames @d. §BBwied
20 Reymd HEHG DT ewe®s’ ©® ¢ O Bwdeds BymedS. BFw0m
e©ne®s ©® 8¢ 9 80dd Do BYe Budd oneds’ »€siedd. ©R1ds DB
BedoOe Kam oo 005Em® edend D EH8, s8veamdc & Kumd oCe (@
eRs ® 08y ERBes ede HUen B8udeds Beymdl.

63



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

Beegors o 80dd oS 8 O svm & a oB8wxid wenmsim. sggd A
B Fwwe B 0 § Sedes 00 orf 0d. amndd Se© 8wdel &€ du gBfemes
ecs Swx »0 gdas P »® dcs ecd.

fey
A - B
kez
B—- P
k1o kxon) € & Buded8 Bumr Som .

k2>>k; 318 comGome »0F. 9B adeEdn, B aqos ©:80® & du edvewns’
Bes 8 P ecl. 853 0 uriesd 980 u88wied Buymd s 8udd @n s@ems dé
OB DS O3 BT ed 0dv Hoen B8wudd O 0 .

DO B @R s (Bedn arinens dtes B O
NOz(g) + CO(g) »NO(g) + CO2(g) v 588w 0BE.

k

NO2(g) + NOx(g) >NO3(g) + NO(g) : oo, oo Sbes 8udd
k

NOs(g) + CO(g) —2>N02(g) +COx(g) : @dvewnss

0® yBEw1ed8 ©gf Bwdd odo Hben B8wdd . 988 9BFw0ed &Hegmod ky
By Beme @n s A€ sO82 D s D86 B . 85wed @15)08%m
By Bw®w HBUens 0 «8PsewmdES ¢ 0®n m»D 008 @l Bg »iSB «.
B Bwed gumpidn Bemn Bed®s e®etd

Beoo0 = k [NO,(g)]*

©®, NO2(g) + CO(g) = NO(g) + CO2(g) uB8wi® NO2(g) amRddd ecB eouvg
0 a0 CO(g) amREd govs ong @d.

0® wpenend, gBSwed & wecsimn g8, D emecsizn gn NOs 88w
0w ocs G 8. wosn HED ©B&iemud e eMOD MY HBFD
8¢ B0 gmo®in @bas ¢. 008 gmi®i@ gewe, EBTEORO »I1 SEOERO O
2e308 ©. @ BCHs’ §B® Bwdd ecend By Be® e®edd «:

Begmod 1= ky [NO,(g)]?
Bem00 2 = ky[NO3(g)][CO(g)]

e® wIinens BOITLEBS BIEEG G HIB WO1e] B 5O,
(1) ki =k, o9, 0o SBben Bwudedd (1 8rdd) Bygmr Bo®s B838m Regoo
Be®cn 0 8@ .

(1) ©eg 9 Budd ewed®s 8¢ o3 @353 [NOs3] ) . NO; Boecsdmn
® @B 0Dnds Budeds’ du Bes emel. denls’ uBBwid veg 8udd
DO® ® @ WIS .

(i) CO wtpersd w8 Dxies’ edo e BwdIO w©yd B du Begoo
Bu®cO gmes 00 00 (880 esg=0)

64



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

B>
DHEYES Vel 1 3gends’ amd wwm cEPedn BB ed BERDBID.
2NOa(g) + F2(g) — 2NO2F(g)

o8 eenisi®n Bemr Bue®nsd ¢md de NO, 8m@¢Rds Fr am@dlds, oe eog .
- &egm02 = k [NO2(g)] [Fa(g)]

e®8 88us cinens 59,
1 8edo: NO2(g) + Fa(g) > NO2F(g) + F(g) ewed®s’, edo Sten 80dd

2 8wdd: NO2(g) + F(g) > NO2F(g) edvewns’
e®8 Bewed dgedds’ so®@ied gBBwr emo®as.
e®8 BT wr eBinerns 58T wed Ky Bu®n SEE »O® ¢dn:ss a8 B®e

RCY.
GB» uBBwr Bwdd ecenmd Dond ©weLn DE» w®wiens.

1 8wdo: NO»(g) + F2(g) > NO2F(g) + F(g)
2 8uoc: NOa(g) + F(g) — NO2F(g)
coEs 585w 2NOa(g) + F2(g) - 2NO:F(g)

Budd e¢m ® (B8 o 0. §B» B8udide Bum Bo® o®eed «:
&egm00 1= ki [NO2(g)] [Fa(2)]
Regm00 2 =ka [NO2(g)] [F(g)]

ki =k, o a3 1 8wuds 0do Hben B8udo D ouf 8. 98 dc w®sdn
5B G000 Keym Bw®EO @1 .

0® ulpemesd ecdm NO2 geqd w»m8 d53es edo BUer B8wdoO w©gd Bess O
20 B Be®sO ames’ @0 .

B BeeORsS, 98 S8wids 8udd SBuws @dedd e 9D ¢, 98 aomwmidn Beymo
Bu®s amon 053508 ooigeed 0do HUer 80ddd (ewe®s ® 8¢ D 8rddO)
R0 o EE @d.

2-bromo-2-methylpropane s ©»8e8iSel @n® @0 BT wdD BEmID.

(CH3)3CBr + OH™ — (CH;3)3COH + Br~

2@ 588wed & egis’ si@ierd, OH miedtduBs’ gBddmms d. e®8 & &¢
O e Bwdd D5¥es’ gy BFiDRs R53-0i0s BV I ews @S
B©8.

(CH3)3CBr » (CH3)3CT +:Br™ : owe®ss

DR3-0xi8s VBV B Gy OO PIC D 0® Dulwiws ewe®s’ &g
OB, »Beield @vm Qug IBIcenc:s aEmNs OB gom T ©e®
woewdsme O gmd, e® ecdm 8edd gpmn @dvdis . O aa® (0Dndn)

65



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

BF00s @B, D33 ©0@rened @8 O Oed GOES ®IDm O OB
RS o D2BEEBY @S DO wWesegds VBV 3708,

(CH3)3CT+: OH™ — (CH;3)3;COH : e®vewss

B Pw0d Bwdo ecmBs’ 8¢ O 0 B5inemens’ ensIm® emeds gmd, e 90
DEDD BV ¢5)es00ens’ 98 Bwdd 8¢ D ¢dn Be@mdens’ Semd emel.
BedoOE0 edmed 0do B D Oa ewnsin ecl, OO I ewed®s’ &g eod.
2o ednd .

QD BP0ed GrmwIdm Do BEOG ©wm CUESedD s D DD ©@E0wI @¢Y)
egstensy .

&3'@@0@ == k[(CH3)3CBI‘]

88000 (CH3)3CBr enaddewss’ ©gf owvg ¢ »8eiedd @¢un anRddens’
QDB eug ¢ 0. »BeNTBD gw® wIEcenns BEEn BFPwed &Keypd ewedd
REL1@ ©203&.

»Beiienld an® ewe®s’ g O 8wddl ©wvmIB e »®, dred wisicens D18
BBO 3B Pwd edods’ B8O0 ey Oz ar. dewrsd 98 wisicemed ARSI ¢S
RO 0B exnem B & gum gy Bwddm & wnwid DO i G .

»Beield aemdE wIsicens 98 B8O edovews’ 8¢ v Bwudedd edvw D8
D08, Yews 5t wOEn BP0 Bwymd emedd wiEBe gy ARS® @B e ed.
@ Beoe @, ©w@un Kemd eme D5tes’ ewe®s’ 8 O 8rdedd edvewrs’
(BS.

Beggsy: O einenss gedimims S6®

A o B anc 8¢ 0» &8 aam 9B» uBHwios A v B o g88cm e
eV ews’ ® ©se ovg 0dm 8 SOeensi®n O @0k ¢ s 85¢. e®8
B Be®s e®edd o

Bes0 = k[A][B]

BHD DD BB OCD LEPBID.
1 a53encs:

A - C+ D ;o053

B+ C-E; edvesss

2 i) encs:

A+ B-> D+ E; ecwcoss

e®8 A v B v et¢m ® a5@ddewns’ gB8neid uef O oug @195 & O 85’
O3 e BB ewe®s’ ¢ O B8wrdi0 wumild 008, O8 alde »® g Bk H(d
esinens 2 R08.

1 o¥nens O10¢ B g ¢. J axnd 98 A gads owe®s 8¢ 95 800 ww®®
02 @m0 B w008 ez 0. & amd Bugmo ©@moends,

66



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

Begm0® = k[A] B g BS.

1.10.6 2:®8 (§C») uB8wo
Q) BP0 Bwdo/ wimen amd ensy ) 88 a8 oW Wy YBFwdS

oD (Seds 88 IR »E V(S «.
ke kp

A->I1-P

02 O BwdoO wowid O5ter’ 9 oBSuwmes @85 ¢ g88wed ede HUen
Budo sef B8wdd 85 ¢ ovm B8 ¢mm dmiegm 58P0 ecen abd
cUSed.

OB BoDEwm:
(1) Adc Sora» Bewdbms B A woslcens @8 O oo D6 gTSHBE
D@3 8¢ @0 0. denlds’ O8 Bunn wdmoens et :
BegmoD = —k4[A]
(i) ki[A] eDvews’ ADES | eiecm and, da k[l] edvens’ P 200 Faws .
e® 8¢ 8 gm edvewrs’ g @d.
(i) k2fl] o> eve edvers’ P dcws wiecm and 98 o8 8o 8¢ O5es’ .

e® amd, asd woRd Bo®mw wE NS wiren e®ed :
(1) A gB8emed wisicens eSS w0 &) @d.
(i) o3 mIciodws e | ec®@end wisicens cwbws ¢y & B
QRBBAB O B D1ed.
(ii1) P dcesd8 wisicens @gosecd 80 g88wcied BediBBewi®Bwe and
Boens 0 3® aow ¢ oune 8.

©® »dren 1.25 disewns’ Bowens v »1S .

N

£300e373%  €30253¢€RCS

DICS
kK, ky
1256w A—> I 5 P, e50i® g88w0i0c & A, | v P Sedudc ewisices.

[ e90@Ex @8 Segv Bwdel & e 9 B8 s ©0® &8
E0BICEE QS @D.

QWD) 30834AB @¢es 0 BB 0SB NBEB DB .
ke k
A5 15 P 588000 Buds ecmBs 8¢ ob.

67



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

ks
1 8¢oa: A-1]
k
2 Beas: [P

K
2@y 58Fww: A—> P

@ Bsbnes @50 @0 WS @® A, I v P 8¢ wisicen emeed edmed 0d 18
2esinmB ®E VB G. BHED0 ©nmi8 9 DerdsdE woBicen ometd 0O
D535’ 18 a@Dedld) iy 8&Bn O 9 B8wdedd wiedde Keum B1EBCEEO oH®
Do @. emetd edns IB8wed yoBusl ©wew ADE wisicens af) O aemd P
dced wisicens 918 008. dews | emc®@€ed wisicens RO Oy ade? du O
Bedom 8 ©:8 ceos B8wdelb & 91n 0d. B8 @c@ved & 98 wisigens @B
B @ @ deus J gmimd O8 w@isicens QB @3B . IBEEH-IC D)
85w BEe®s 0®n DS ©I€s DO O DB ©. adEd D, o® Deds

DB 053cen-E O 1.26 dised ¢rsed.

4 'S

-

EY

e0eue e053¢encs
eess e053¢enc
23007238 €30253¢-EHC3

DIEE DIC®B DIRD
(a) (b) ()

126 5ss (a) 1 BwdS, 2 Bwdod D& @Dods «. (b)2 8rdd, 1 8wedsd D&
Oz @0vds «. (€) 2 Bwdd 1 8wuddO D8 edewnd edond:s .

()8 e 8wdd, ec(B B8wddd D8 »o0@ edvnens’ &8 «¢. ed®mnen® A — [ 8¢
O B0 | ©3:80® Regmd, ecnB Bwdel & du Fuw Se® Bumd D8 D& .
OB e wO® | wislcens @ . ©vy O, A gBfums Pes d» S0 o |
053¢ enE Qg @ 99, | wiecm Ruymd a8 & Ow O O Bymd D@ d. e®
2DedNned & 1 8 wisicens a¢f) 80 8053 0. n@ews’ B Swi® edimn 3 €®o
0 ® AOE v | D@ wusicen go1ne eBsmEd sung 8. 2 B8wedd, 1 8eddd d&n
08 edvews’ 8¢ O a0 (b) diwed cPed. @8 | 98 edvews’ D1e »ID
gm0 I8 wos3cens ()8 mOO gug W@ 8¢ eed. (C)OES ¢Pedsies’ 2 8wdd,
] 8w000 980 eRends’ ededs O DR, e®88 | wiecm wewms’ ® ed
D1 emel. | O wisigens weBe grn O ¢330 eve emmBm amd Bg
o8Sveannm & Bodeenc SE0 m»o® I wisigened 918 @ 8¢ e od.

(c) OB @deddm &, amnd®@@ws sdBed ¢, Bde BB VD ¢ OB® Dewnsio. e

BOPeencd gy @000 DO, @m0OEw: ©d8 D eusided gleln «oiSsen
BCHO e B ©. 0® wewr B VS PO O ewkidn gHi®Ee BO® BBFw

68



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

D0 GBS O W0 gedHEn Ics el 8 BiPsens B80E. @3 gsd
80Ol OUB® 3w BEs CRI OB DD .

1.10.7 o¥inesnm b0 es@nlmm sO8» gdesd

1 Beg»
B P30ed Binens svm (Peds &0 8 858. A +B—> P
A=l ! edwews’

[ + B> P: ececoss

@®0J ew8ed®s 8¢ O B8udd e¢d(B 8wdd d» gnd, | 8m0®@s A gBSwme w@®
BOPEDOO 8. 0® wipeamed & QU ©BORPBDHOS HO VB gmc OB
gm0 8w, 3BT em ©O® BOPENED B,

B0 wOPEDHNDS Lo Des’ amo®En ©ile® KD i dw @iy BPoD
P00 PHew Be® Beymd B Fwed 3¢ ©:8e® Km0 Do OE O BEH .

BB Bgmnd ieme D53es’ ewed®s’ 8¢ O 8wudeds. ewe®s’ ¢ O
Budeds Ko miens e®edd

Besoo0 = k [B] [1]

By Bw®ewd anc®@@ed wisicens ames 0. dousd | om 8m0@i@s A ©we@®

BOE®D @B D a8 ¢BY. NS s O» Budeds wOpBmm HBuma K, svm
CUSeds =68 od.

_
Ke =Ta]

- = K.[A]
OB 3B P 0ed Keymd ey wmdens e®etd Bw cIPde S «:
&m0 = k [B]K, [A] = k K. [A][B]

588 wed Beam Bom ©1 @Eom Bumed ©®asimd ¢inens’ e®n mDesos

B3BBG DE DB ©. 98 o oLy EBPwOE B Bwm BEeDES kr o ki, »®
a0 e®etd B8w vB w:

_ly
k.
adeomed & o Begood =k I;—f [A][B]

ey = k'[A][B]
By Bw®s, §E» (O aam 3B Fsdm B Be®nO 0@ D o® amd eBess.

K

205 Belames sEmB3m.

69



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

5BF0ed einens svm Bwr 8 ¢ o8 8»ng. A +B—> P
A+B =1 :edvewss
[+ A—> P :eweds

208D BFw0D ; 2A +B—> P

B Bwed Bymnd ewe®s’ 8¢ O B8wdeds’ iems 0. ewe®s’ 8 O 8B8wudedd
Begmn w®woens e®ed «:

Besood = k [A][1]

By Bw®ewd | anc®@ed wisigens ames 0. emet §o¢, |, amd®8s A v B

2O® ©BOPEHNED OB D BN B B Budd weH OB Bome K
o®ed Bdw »iBS .

85:}9@3-8‘ = kK_.[A][A][B]
Begnd = k'[A]*[B]

By Bw®s § aan §B» uB38widmd ammne .
2 Beyym

»BSs3 0 grds’ emd D1 WERved 8¢ O BE@D gum PO B¢ GIded
B Pwo e 98 BegymdS.

Ha(g) + I(g) — 2HI(g)

0010 edvewrs’ 8¢ O yid weBomnn B8wdds . 98 & gam ands, ©o®ie
OO 8Obmm@ @d.

L(g) = 2I(g)

o230 ©we®s 8cdm (B Bwuddm & J sd@iam goeds’, gam »B88Ss ©wO@®
B Bwo 0 »BYSS B8 es0el.

Ha(g) + 21 (g) — 2HI(g)

85000 Regrd E®G O30 ewe®r’ 8¢ O BudedS. 98 Koo ©Smoens
e®etd «:

Begm0 =k [Ha(g)] [1()]?

70



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

B Bo®es® | eo0@ed wisicens omes 9. dewvs o L wew
2OPEDeD OB D B3N WO, DS B Bwdd ey ©OPEHN

Boms K. 0®etd E8w oS .

[1(g)]?

[1>(g)]
~I@)7 = Kc[1x(8)]

Bem0 = kK [1,(g)][H2(g)]

Begmd = k'[1,(g)][H2(8)]
OB 3B Bwed Kemd Hr v b v ecend ® wisicen @n oo sdS.

K. =

3 Beg» -
0® Beggems o OB 8udd 0dvdsd wi gBOUms 0d. HBYES e@ieneldE
DT e BEDBID.

2NO(g) + O2(g) = 2NO2(g)
BE3E» Begmn Bo®s e®eed :

&m0 =k [NO(g)]* [02(g)]

O8 B Bwr BB¥inenn sHD IBedD s @d.

1 8wds: NO(g) + O2(g) = NOs3(g) : edvewss
2 800 1 NOs(g) + NO(g) » 2NO2(g) : ewe®s’, 0de Bben 8wdo

BeOooc dmnpeds’ 2NO(g) + 02(g) = 2NO2(g)os we@sn 88w credm amd
8Bwed0 e ® O e @d.
ewe®s’ 8¢ O B8wdedd Kum Bu®ae.

Begmoo = k [NO3(g)] [NO(g)]

1 8dI0 gcog @m0 Bums Kecswm Ewo a8 ¢imd ed.

_ [NO3(g)]
© " [NO(g)1[0,(g)]
~ [NO3(g)] = K.[NO(g)][0,(g)]
Begmo0 = kK [NO(g)][0,(g)][NO(g)]
Beyoo = k'[NO(g)]*[0,(g)]

0® 25O Benn Bw®nlB. OB sBPwred wsinens B0 .

L11 588wi0c a8 180

A > e, o »B Bodeds 8¢ O GE® uBFPwD ©wEDTI®. 9w @OHBOE
O30 BT 8¢ DO 33ciBu g ¢denmn oer 8emd wOm ¢ =88 o
e OBe odn wds O ® Jdied gerEedim gmc Dnlvers aeBdd D18
@d8. YB JIhed edvc #f) O DI aFBewrs e Swd aBe OO

71



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

o80bmme 0. JD1 ©1ed »® M wedOmed S0 BEw0 GRG0 D al) »H®
@en ©E) .

eRIE3eE@153 DBISRGO @D, ® @otsdO® WINWWO ¢eq gl IV AC O
sO308s Joy dBerm 0dn »mEE SO0 y@Iwds AcEE @ BOeOS, wgcm
QB3B6 B OIS 5@Ierds) EDOWE GD. tI@IDBEESS GRIHDS RPRewWS’ g
@® 306300 Vs gy O e Coym 8 g, e®ewss O gednm »sEdw

ge»end QeRBeliy cwlverns OB, oI »IPE8D aSdkhiems 8,
QECEHeIID wmtd BeEtisma edB. ar® BV g B ¢AC OB @m0 B U@
DBV el O PR 008. 0® »OO wldbnmend «©® @defdwm & &lim
ABVLOES i Dedsws ©10f. 006 YBHwmwE el W el ©0ed. s
8DEMD (o0 ©8n WBYern) wynedsl »ESeDm e® gmn addhd Sedwwm
sOBes’ CDODH® Dnd a8 addMed @&, dNBS BT wHun eS@
©ICEDNOE o®en 330D X DeBOI®G. ton®en ¢De3Gd ) eI Je®s &R
20853 3BT D w®yplen edmB t¥» ©uBm exnemel. @B ol wun®en
80D @¢sesd ® eOme Bw V(B ei3A. »O ATV PR 5O En0® red »H®
OC w1e¢8. gy gm0 Dl ABTID €8 @FROT 00 »H® Lon®en G e
&oesey OB P OO o ed.

BB P8 T30 0D 8 SBR e® 8Ll Yewldmd ece Bdens
BBe® nOLS. 96, ¥BFe»OE 80 e ¢ B 8w ©exs B8e® & (88wied
5o8w) S9d aBe edme D @1I0n GESICHLO 8. 953 YBFTwOE, DR
0 @ gdEed wiede S ©O0® et ® @28 ¥ ©yy BBFPDDOE He®
PR 0 BT 0ed IBHEBe 0vTBN® emel. 1.27 Swed ¢ ¢ ©88 swvwn
(Bedm BEBm 988w cuewi® DoorBEs HB BwOJ 505D 0 DeRIBD
SBFPOE @5 (B 8oE © Bewo (HOe v .

AB+C - A+BC: AH<0» PQ+R—>P +QR:AH>0.

QR

IBEwo DeBDIWS OBGwo DeBDIWS
(a) (b)

1.27 G O3 won@en @D 00®r @ (A) DG BBHBO 0o
(b) moe0Derisn 88@0n @S B0

1.27(a) Jvewsd BoBm ©8E ©woEm gBF@D msciem @ DR  @mBa,
IBP[ewOE P00 D8 ¢f) B B8P 8¢ de® & afBa 80e0d. uBSwem,
BPe P8 0mens’ Yemd OO0 HO® y®IHdS @aPBSe ¢edEd 8IS G

72



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

D ¢ 98 euBH® ewmel. midendwm EBHwm ©wic a8 «B»d 1.27(b)
J130@ss ¢ed.

Beeysd Dawsd, NO(g) + 03(g) — NO2Ag) + 02(g) v moscism 58800,
2NOCI(g) — 2NO(g) + Clx(g) w» moeoderisn g88w@ids O won®en a¢dedids
o8 »B Bwdd gBEwiws’ ¢. 1.28 dise ded B0d afs edme Be® ten®en

22ed0d ¢ essIOa.
N ©Bo®en O3 A on®en DD

0=N-—-0--0=0 O=N-—Cl - Cl--N=0

Ea(ee) Eages)

o e i e e - .

Bd @3B
Bd @3s

NO@) + 0, 0.®1 0.® 2NO@® + Cl(g)
NO(g) + O,(g) = NO,(g) + O,(2) i 2NOCl(g) —> 2NO(g)+ Cl(g)
9B G 0 Ve i BP0 DB -

(2) (b)

1.28 s (a) moscocm ®0 (b) Dosderdsm iy ®E BFer ¢ eSS
(B8, o® O O, dcerd ATOmG O HBIs g IBHem
BOOE CRmBe 8me0ens’ @ @desGIeds D1
Ggedimime »OT CR ar.

oo & e »0 Blamud. o® gBFwed & oxie®@dessioE oxi®s’
50@r€qs OH moentdBs3 gBeddsme 8 dmemiE wred.

CH3Br(aq) + OH (aq)—» CH3OH(aq) + Br (aq)

0® uBGwed & OH cumed wuen o &10diBn 3885 ©sd@eged @i Omed
QGOC ecems’ O, 0@i®s so®ied M@ @B DIRVT BOLIwDO gumbrens @d. &
eRI8s3, ®IRTBORO & BeyS-tnen DO & edneds’ C-Br asidmed gecsedim
GOC 08 OO OO wds JOS Bew. J o¥neds’ RS ©so@Ind ¢
DRews’ WD 0xi®s’ ©o®Iend ©¢ Drnews’ wIerd GIediners ©d. Ot Drewrs’
V> eEs @1ediBn RS OO »BeiiFeld) aume ©ls O ©, Vs »o
D253 @0 D VVADE (O 0@ @08. & s ©® RS ¥ eI emd
AVOmed geceldi® 0@i®s edmO &8 v» BB O AdVOmed IE® GIc®H
@d8.

OP0 gDedDm € HBO® FwdBews’ ¢t w®uber 08, ©30 abl ece AT
I3 w0 @bl ocs Agw 0BT wO® HBYEST BoLIeg P IR ) ©d.
953se BdEw ©@ubeanrsidn 0 ©@53 8. @bl © wigen »I bl O Igen RBO®
8D DPHG B®eh gD D and O8 Svd aBo cud® ed.

73



g.0w0.. (o8l esg) Jenwm B¢xd - 11 Jmma _

wo®en DD IR © atddB D (B gy ©. OO0 Eadwd e®l 8¢ Om

830 cOm»eBs o dPewmd O weem ©8E @88l ewiy e®mel; B PewIs
B Pem wreem 888 oty Endd e emel. cul® aBewrs’ gin 8® »(direy 3O
©Bop®en 30e0ed edm S8g Seduidwns .

Bo®en D3O
A

Br---C ---OH
N

- Bnd a3Sa

CH—Br + O —> CH—OH + Br
—>

B Bw Destoomcs
1.29 gses CH3;Br + OH'— CH3OH + Br g88wied @8 o(8md

Borp@en @S
0=0-10
o
A

19+392=411kJ

IED)

0,+ 0 — 20,

558 Dedomnn

74



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

am0® 8w HSwy 8¢ O HBFDOE @8 & 1828
8mO0®8ws oMo &g OB B (WedD HRF@D BERDBIB.

(CH3)sCBr + OH~ — (CH;)sCOH + Br-

@08 3B8wed & 0gi®s ©c@i1end OH mieadeSs’ gBedmsms ed. gun Sednd
O ¢ 368 gBBwid Bwdd e¢mBs3 &g @.

(CH3)3CBI' = (CH3)3C+ +:Br: et3e®s3
CH3)3C*+: OH™ = (CH;3)3COH : edvewnss
( 3/3 3/3

e®8 @B ¥y dm»e DO VB R MediBn arme BFw Bgens me ©i@t
eR® ® 8000 O O DB JOB. e gdd i emd & IR G Om
em0 D1 »BefrSedd anme BB gBFE »I8. (exndetd »O® ePIOBD awme
@osgy Doy ©F). e ©ddBs e O @@ SPPeE . 9e O DO
=8bmme Be® & ® gy gBSwm 00 o de® & @t wSem a8 D
S O1Be®5 am0®@ed eiBm00 (eC® G 0 mDIED O ¢) 83500 ed.

131 (a) Jved eumn® ewedm ©82 and®@ifed Ic wiles e, BFwm
oBend RBO D8 BHE . e®8 i DO edvnens’ 8 O Bwdd ecSs 8wdd
R08. eunds’ I DO ot OO gdes ¢Belm 0 @8 y®rens I OB O
B @D ar. @y uB8on D0 =Bibmme B8 wewr SO 98 oS
Y@renwzd @Das 0. TS| © TS 08 Bewidmw 05353 amnd®@s v BPwm vl
OC el @m0 BN Bo@en 3D . 0® O I sBobmmed & aFs cwbews
HOH B B3O G0 B BB &g ©D.

N 7S

Eieseos, 2 8s0)

Bed @R
Bwd @3

\ 4
A 4

B0 DTS B G0 e
(a) (b)

1.31 g8 ©¢Bnd0 winen w8 yB8nr ecom @S oBnd (a) ewe®s’

8¢ O Bwdeosd ¢d®» D 38800 (b) edoews’ 8¢ O»
Bwdedsd @d®y» O B8 econ® © weEm BT
BRI .

75



g.00.8. (ool esg) Jews B¢d - 11 I DIED Te30BS

e® »yI» DO BICBCEEO OB3D. t’Bigemed 98 O B8rddd 8O © 88 &Kbmw
a1 gemd, 98 g8 arPens’ @ @De3Gdd. amd®@8 gBPiBE, atddld Seres
@d. OB Ty IBFPewOEO »1 OCOEO D81 aBewrs’ eug ¢. ewe®s’ g O
0o Bben BwdoO (a8 1 8wdd »1 b8 2 8wdo) gems B8uddd 98 ©fom
QBBES .

76



aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

2. 0306353 ©HE 9D

N

H(g) 1(g)

€503 ¢€med

H,(g) L(g)

HI(g)

—_— BOEomdD

—~
g

o)

a53nBomn

2.1 BODED eEBB

2.1.1 e®n8m FOEOE BO@E®DD

2.1.2 G303 F0OEOE 3@Emm00

2.13 CeeneBm @ wenEomn HBoe®s @
BB Bumd

2.14 ©o0nBomn Bu®s » gBE0ids e
©0¢ BODEDDN BB GWIRBB

215 88w y®iens

2.1.6 ©oopCormm Ben gmeass Ede® B3R
20290

217  ©0g®s 30RO w@pEmm SBwms

2.1.8 BxuebhBe wO@nEmm0

2.19 yBwds ©BFPw s @sOEmm
BeD 50D

2110 &88x0m Ead exdd® 0o
OB Bomwe ©cmH® § OB
BE®

2.1.11 e0nEom esusicen venms B8O

2112 ©0nEom0d emecs AESID e300D

2.2 BB O@mOE g OEmHmN

2.2.1 a®E, 0 » O

222 ©2.q30» 8@c-»#® qoc

2.2.3 a2®EDE ¥ »EODE aDWOeH

224 &Seed enSmoen Bwme H1 98 anSm
Q&BDD

2.2.5 pH =8@encs

22.6 ¢ a®c o dhed acoSwmien
(Bewso») Boms

227 R 08© v 980 aeSmoen Bwn

228 K ® Kp @50 ©®5350500

229 cowmde DcBdedema ®  Sded
¢0ende pH evs

2.2.10 oewig aemes @l SBo e

2211 =8@:®88» am®icss

77

2.2.12

2.2.13

23

2.4

2.4.1
242
243

24.4
245

2.4.6

2.4.7

2.5

2.5.1

252

253

254
255
2.5.6

2.6

2.6.1
2.6.2

2.7

Ded®m w0 APPSO @
(Be0®E® 0 YPBOED e®
2®c-»8® bam

B0o0Se 0
SO0 BODED

2B Ho BHEBe@S D
DB QBB (GIDBDN Q&L BSH®N)

COOBDND B0 IOBDN QHEDD B>
o@mms BE®

eDfedews 6780 esdd®

COBZND emeds  AEBID

€300079

pH es®dencs

QREBOD (D) ddecwened &
OB QHDeE e@wd®

880 ®EIOE ©OED

€300 BB @Eo®) SOWD
D0BBT e

©BOE (883mady) Dds BOmw
O(S®

CEHBOB ©BO® e35Ism D
BOm»ed SOEH@

708300293

D080 OBEED

BoRED cOBOE WEIS T75e00 53

EO1:B ¢D 4O8DE ¢D-Dodes
©OEom0

s8ben gOendE e
288 ¢O-¢® BB

o/ DL R eHDB



aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

&)1(825*5@

el I woerd & a8 JwinSm gB80ic & no 8¢ oD ¢, emmd® edvewns’
oo 8¢ 00 ¢, O BB en BB T 8¢ OB3es’ ¢ € g Y i ddeEeennd
ACSS W0 areng. JO1 emo® Y@IerwmO 8¢ 00 ¢ 13D (B OO ¢ e GdEB
5O8. nB» w@®wiemed HediBBewi®Rwe w1 BPwied ieme BEedES ©ef
od» @0 Bmdr woed. o® dnwed & 8, ©OnpBmm »FFOEO, OH®
OBEeOE »1 OCDE BIBIEeHB DD 0O D5 e300 HBOEO & SO0 ©esd
BB @md® 00 w@ybated @l &g desd ¢, v sed B88mdt
@d®0 B30 ¢0F. DICHS ©BO®, YB[WWOE ¥ OCOE IBIcene 0Dmes @508
Bumd 005350 80 0@ w@nBmm mEsdn céon 0. 0t0um g8 8weidc & 0@
® enBm FJOBROE & ¢ w0 »HHTT B v ©. B[ »HSBO ®o
IBBewOE BOvids ¢nd BT 0dwds el O@Fcm® ewd Bk B ©. ©®
CEBOE & woda DSBS e B eBPwe® 3@ ©cds yBFw »o» 8O, ¢®
DICEE ¢ uBPw uBigens &f) DO O wisigens 18 DO 8¢ 0d; dews
O 808 BFwOE el ICRDE e Hicemed edme ¢ exn ©d. e®dO
BEOB3 08n OB OB gmd 98 & o8 uBFPwied o gty BBHBed
By @01 0. 0® oBn wOED® glwel & Bum cdeasoes e & Bdma,
Dened DUens 00 tTcens B PewBss QedE OB 8 e D BEBN
eO® . detd JO ¢ 30 ©00e® & ©i®ien, gw® ¥/ ol gy WL
BB 0088 Bed. sddB6 D1g@n »H® wOPEHHN PPl @S ¢DBdE y®ien
Bewikbms B8 eep @@ 802 @wigy ©1ess.

BOENED 18 BT wdn Y@Iens BHWDOE scens/ BB »I cEeBOG
28 08emt@n HFIBO @D 0dmed 0. o® Inwed € S ©wORREDHD
Beds’ HC€TeD®, SBw; OWOR B aw® gi8m OB ¢ PO eVIF® o
OB POEOE wOEmDO @cg Do o 8gac 8o emeb.

80e00@ D1@g-¢0 BCOBOE @PEDID 30DBI DO CeR.

2.1 ©@nEom ©oEs®

A 0 B o 3880 8880 w0 C 00 D o @ @csdon § deisSn o880
BEDBID). OIS ICES Bedetd 5BF@® 8y S0 9e®s3 o, dReCuendEs,

B Bw Bgened A v B e0s08m 205, erfess C o D s@ens 205 exnddencs
@D §BR@D w®yben D @ D a@dedld) 0. & uyBFw® e®edd E8w H(S «:

A4+ B 5 C +D oo, (1)

BB 9smHE e §O ¢, o® BT wed & s’ eBPum e @ity §BE@D
BE e 8¢ 0003053 ¢. 8@ylansion w0 em 913, ey End0 B el &g
©2900535% 5 0@ yBFwDcE0 agBobms uBgwer @ Buy Ced.

detd §O ¢, gBBwid 8¢ 8O wem $@Iwds WL Ee®s ogd §o ¢ C v D wewv
»® 80 ® A v B ¢ ©08m 20 @53000ens 00 »H®, 918 u8Fw@r 2®@ylensids »d
@530 O SHEE @d. OMY, vggd @ icw®E ¢ C v D Bwcd®s 55§00

8¢ 00. uBBwo s 953 VAR ¢ & 0 »EB C 0o D wigen g0 & aeg A v B
0@ 88w BEOO 05 wB¥vn gm0, O®BE cHenstds, Bme, cHeygdm &g

B0 00D AEH®S esecy I B ® MW ¢ B Fw Bgened A, B,

78



.00, (Cesed eng) Cenn Bewd - 12 Soma OIS BOEDHmID

C v D gtop @08. 988 o gosey B @c€@dd ® wd®yben o 8¢ 02005 B Fwo
o0Bn 88w (evds yRObms §B8w) »8F vesioy ERD® and, & ©ddS
OPED DLW Ve® a8 Buy) CEd. BOPED 8desied & yBFwo® O
Buomws ©OpBEn Bgenu ocs »RTeDB. 908 IBPwOEO gie J81eSD
0@mdiens e®etd Buyy CreR

A 4+ B=2C + D oo, 2)

5 Bwd 988 ®o sty B @0 © 8g Bu ¥ D OO wew a8 & el
@B B pE» wwies () Bu®. 85 & Smeus g8Fuwde 80 O
edm ¢ gem ICOE 80 BPWOERD ¢ @k ed.

20Oyl On W3 G ¥ BOPED @dEODO e o ® YBPwr @Id
@ ¢l 2.1 Jsed cuseds 88 yedmbnd Bowens we v «.

AN N
A+B—>C+D A+B=C+ D
A+B : \+B :
“+D i C+D !
3 : 3 E
E) Ens@;gtiﬁafé)d g - 285855980
. ;
: E
- "N A ~.
=Ecs - == i

(a) (b)

2.1 Ozescs DICES ©O® (a) gBdbos e00» gBSwm (b) ©wOnE»
B8 GBTOE ® IERDE eBicen edmed J®

ROTm1 BT i0@ned & sefeds’ O wit®s 988 Exndd uyBFwD &g ed.
DICS BO® IE LIBcens B 08 ©, sBTwm gy ©e¢m 388 I gB[wr D®O
2053 ©f. VB3, BOTHs BPwdm @I edrwBsS @88 o sy o8P &g
DN G ¢ WICHD BO® EBFPwm v OC ©053¢en 05 @203 § ¢ goeddids
ORE TS OB bl ¢ide HIS ©. SO @; BOPEDDDO
ecsids’ ® dg@s (B Be®sd JeuB® wOPEDD O FBOEwWS D 850 .
(2) B8wied o® Howdn 2.2 Jed oERE omel. uB8F0ewde ©w@npEmm
053¢ TDred GId@H BICROES edm O DD @8 @ BEB6 gy «.

79



.00, (Cesed eng) Cenn Bewd - 12 Soma OIS BOEDHmID

A+B=C+ D

980 588w

-

o8 Bemd

N
moEE 7

2.2 03 eed B¢ cBeSOGm & 88w 000 e ©&» 08 ©, BOnED
308D Oge®® amd, DSOS IBIHIE dmed DO HD.

RO BP0 @B ot g 80 & I sB8FwomdeE w1 ICOE sicen
DICHS ©BO® Bwmd ©Diizn @D B3O ReR. RDS ©, yBFwn oy, O o
20,853 »® B0 ® BBPwr 008. I ©® IBYwr »hfd e’ &, ©s®@m® O Ef
B FP0 KegmndO w@i1» 0DvwrBsl B8 0c®8 I amdcEO ¢ 88w 880
vrser »® BodEs 008 83.8c0es. Yend@xs’ @88 o gty gBHwo
eNNO 0 6815 OPOES B8PS O &¢ D WEB JewIB® BEPEDD OB
0. OB CeuBD BOPEVS OB BOPEDMOE Drnews’ V€D, e® axd
0 @D (ESedn WOrey ¢DeRID) 3 O VB .

(1) Bow cldasfows cles & @i A e Cwusn 8O
B08® g »EHB, GBTe® 1 O OB DOD HeWDE IBcen @IeDHLID
SRISIS Y R

(1) OB D ecils’ ® deln B ©. YBTDORS et © SEOESS
Go0®® WIBS ¢ YRHOUms BPodn OB 03D @€hn HS «.

(111)) B> Vg ©WERPEPDD 0 Oe@s S «©. YBFwOES s
OCOES @m0 80D @0 s DT BP0 ©w@pEIOD
S@Hhn e D W E ©OHh. Dy B Dr1g®c
BT eOEO el SRDEO (0 & Wi B O & ne wOE®DOS S
Be® »Bw@dS »fersd . BOPES WG SB&He® »BWS arSen’
Bug gB8wem 0 O¢ OBe P Bsbind sd8m 8O .

QD D OB E¢ WoBEAB BHD (BeDD BEgd @Eeds’ BWwe &6 VIS «.
O gBBomas w1 O Ice @S gl @0E B¢WBw@E O VB»HEJHSS

©0euei88 Digd (N204), 8983 Dewnsedd (NO2) 2igd 200 Desdmes IO
BEPBD. QODOC ¢R0T B ey x3es’ NO2 0gdd. N2Os £0gd atde® ®go
25 ¢ Agm NO2 D1ged8 On-¢@d1 B (B0 ced. NoO4 Dogd ¢dben
Besod NO2 D03 06ends’ Besord 58P0 caes oG Boi@me o€ v .

N,04(g8) = 2NO02(g) . eveveeneananeanannn, 3)

80



eoeme. (ceed ong) Jenwm 86100 - 12 Sone 0D OEDHO

5 G0 BRS BOPEDD S €I OB PYBFwOD PYHOUms eO®IDs DO
OO 3w 0® 3{RB6 B »e KB .

053¢ encs

)

(i)

(iif)

eldms mOm» ¢ Gt N2Os 21gd BPbecdoma »me »CE8
©®1e9IRS3 (YT Vs Pamn . 853 eusiy® ewedsiess NO;2 iy ey
©810¢» OB, g, Bom dVau Ced® O DICHS ©O® Oben
B 8 & ©0npEmm0xs 0 Oce®. o® gduded & N20s o
NO; ©1g30¢ e053cen Bumd sO8.

23030 NO2 Digeds’ gid®» »C®s3 ¢ awd wORED® gdeddd cion »E
o8 . NO2 ¢egd8s3 ©@nds NoOs 800 tcewidmes D HBesn dbencs
DOewrs’ ) & evied OB delen WCEH Bwun BYMOBS Y @d.
e® ©OPED B8n BEe® aed Os Ox3esd NO2 »1 N20s £9gdc
BpenuBsl 88D @id®» 0 dber edmed B® »OH» PIT SRS
Bo@ms S808. 008 0 O » 0on Gy Do »Oens O5ies’
20Bmmed & N204, NO2 2205 NO2, N204 2008 s8obmmes 88 Evd ®

8¢ 0085 O8» OB. ed® ec eI NBH a8 oWed edmes @
¢88. Om®, NO2 geq 903 8O, 90 gy Buecm edvewrs’ © 8¢ O g

N20s a€q 5780, Jo0 Besdms O edvens’ ® 8¢ 0. e® gdedd §30w 2.3

F7830@53 €300%08 EDEU.

A A A
(a) NO2 (b) N2O4 (¢) N2Os 20 NO2 (d) N20s 0 NO2
: """ e |_—0 E
: N204 % y g_} E - g d
: B : NO, k: ; 3 : NQz
' No, 8 E 6 ' No, 8 —— 1N,
R 3 8 i > L
6)) (®) © (@)
2.3 G5 N204(g)=2NO0x(g) es0nBomn sédBw: (a) @c®ved & sédBed

NO; &9gg® @8 O gm0, N2Os ©0gd mm. e ©@w NO;
053¢ gf) O gmd N0y e0sScens o8 @d. (b) gcdwed
oddBed NoOs DD @8 O amd, NO; D1gd mnm. EEs3
20® N04 esigens af) 9 god NO, eslgens & . (c)
gc®med & NO; w0 N0y D00 Bgenczs ©d8. o® &og
gD300E & wenBrm® B O» & NOz w1 N204 Digdc
BOEoon wusicen O ® ez @d. (d) (c) 8 a8 Bgered @8
® @ogy YBTDE Regon. ©sicen oS’ BERE DO B
508 e0B3¢@dE BOEHE BT wed BediBBewxi®8nkd ammc
2D BICBEED o>.

81



aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

©caBOB OB @dEMNed edmws ¢ O DEH, IS ©Oem®enk 8¢
a8 wees. ©glided e 8@ RO ¢ OB wodEH wds DS
am0 cunden BBen ovm bl emel.

2.1.1 e»n8n OO 8®nEmm0
095w FdE 8@»os 88:38e®53 ¢ w@PEmmed g vélBwun Civen D8

@ICE @BO® ©m VB ©. B OB YOG BEOB dF¥ess wm = ¢, ¢d = g,
®® = D1 @€ BRI 88en®en FdDE .

850 ©OED®IO
0®8, deoddn cdewsowm & v BRw® & cOvwm ® ¥ O @D Y-S
e08. 1 atm 8d»ed & w» ¢dvum ¢diwmed & wm — O OB ©OS.
Beggors eces 273 K & (0 °C &) v digeniBe 8dmed & (1 atm, 101325 Pa) &deed
82 — O BOPE®HD s ed&.

H>0(1) = H20(s)

e®8 ¢d BEo » a8 O © DO BOB. EHES BO® aBLOE ¥ BEed BBIG
eOmE 500 AOD CBeion Bumd Oz O 008 & 08 HBoFsenc »IE.
oot e o® wOPEHD EB38® O esn ©d. v — ¢® ©@8e® & H0(l),
H>O(s) (ice) ©@® 01008z 0 @wsimd «o8m and, HiO(s) ae ©w@Hos ¢
DEIsEO Bewed 0. alded v “eed Bnsiled edme 8¢ 000m gmd, DigeniBEa
BOmed & v 273 K ¢densioed & HxO(s), H2O(l) 20 9©8e® w®o H20(1), H20(s)
P00 »Be® &Koo ©wEI» 0. glded v Bes wOPENed ©OBTes yBeows
cEenstoem & v BOmwem & 90 sEE ©. DigeniBe Blme wldersd & dm; ®
230@QE0 COBW 8 M O RIS BOPEHNED OB cEHOB & ¢dred e30®is
DB @R VETOL) CER. OB BegemB oddBe 08m ©@EmmNed s 50
RO g0 evem® gnd, ¢ldd ¢dimed & a8 ¢ Je® edvr s B8e® ed®nwd
8@ ¢. Yends’ gD ¥ deed y@Iems Bum O =08, Bmed edmed B©s
©BO® ©BOPEDHND 00Y OB CEHBOB edHE DB D LBIECBEEO OB Gy .

£D-D08es ODHEDHBND

e®8 & Beodn cEe3Ow®E »I BRmWE e & wodaim sddBwem B ¢dnnm, ¢
o Dodes e 3w- O 8. 1 atm 80w & v cdnwe® mimed & co-
D& OB O, Begod oce D1gediBe B8lmed & » 373 K (100 °C)
cEaoed & deed ¢D-01ds BB sO8.

H>O(1) = H20(g)

008 & O © B0 ¢du ¥ Drdun OB, e 8PBBeameBs e®n gicbams e HiS
@. DEdIBO0w ©dRIBW WO ¢ olbme g Dog 0sddwl nEe ©® &e

@ ¢lo® V0eEIy Do mah cdenstos 100 °C © com 95 Eed. 008 &
BLm@med ey @1eds Jwnln ©O08 ewe®s v N® G LIDEE e
D =08. 950, el pEe BOm»s 98 & Bem goemd o@eem. »D ¢ VceEdy

Beo1@d a8 & 8800 af) @d. c®ved & eudldn BE BE DS BH(D; BIDOWISS

82



.00, (Cesed eng) Cenn Bewd - 12 Soma OIS BOEDHmID

e’ 9 @G @rewnS. EEe s O ® esddc pE ) Dig WEIBBO BE
Dodes O OO Ben & ne B8Dmw 98 8. D1880wdr &Kegmd Bum ¢. e &E
Dodes, BEG RDVO wSwdmE DO Besn Bme 918 Je® Reymd DICES ©O® &f) ed.
gdemed QLR D1EBwdmus 8¢ 00D BEH8 wORE® PBPBOG BYHTS ©d.
BOPCN FFOG e s DI WEIBEBS O DERIBHBO O OB SE &
25021300 D8 O D ¢ O8 & D8O eDvw wSWOL OB &I D» D ¢ B3
®®s @d.

0OE®eD &, et @¢ cBetdw:s wdes & 8 aadBs ¢ emedm BOxma
Buom O 085 god O Sced w@pEmm Dids 8Oma (e0ds yeds bced Dids
BR»13) 85eds’ HBIed. deed Dids BOme cdaon @® D8 ed.

e®8 & 1 atm B8O»ww 00 500096 $Reds’ »EBedD CIPedn BTG
@Oe’ & cOnwm Dids wo ¢ gdE 8@ O ©O8. Begeys ece | atm 8dmed &

Beed mms 100 °C 0. 0® »350 wdend & Dudans @®d & emned O, ¢
BEG ¥ S Dids (HBICW) B ¢ © IO BOS.

©-0085 BOPEHO

230D AEHS PE 8D Grils’ BOEHGE @ DO Ot eDEIDDO ©ey AL ¢® (S
Do8esBs 88 v s, mIces 8O dUered 59D 918 0. DB WICEDO
oty OUemed YD Bwumd Hedm amd, 0® gdshed & w@nBmmnd de® a.
ODY, w8 iy’ cHlLDBImHE D853 ardls’ Didnws e gm0 we erds’ ec®s
3nds’ D1gsn BRWOHB 00. 0® wEOPEHD e®etd ¢PDB DS «.

Lx(s) = L2(g)

£25)-832) LOHEHD

8@ cBOG OB gdeods o ®» 1 atm 8Qmw e & wm
Bowds detd ® BIs & B® HA0WOB smen oRn ©sDEmn duos ¢ 0
B8O DI »OE BT 08 ©BOGEO 8Ol @0 »H® D -
0OEDD OB 8 Bwy EER. CLvdenc:z e ®D BEOl 98 ©un®en
cEeaoed & e0®a8w v JDmS B0 gmd OREHD yebnme wIG.

S(ec®@a8ws) = S(gwis)

2.1.2 CeaBn SodEOe 0B89O

©2®0%8n ©PE®HO

2®%B@ 1 BB®BBG B5)eds ©¢wCLD BOPEHN OB, BO@PEDHED O3B0
OB BP0 Beg uBSw®™ 1 O 9 ©® »Ewed ©O8 »® DS
2®%B6 OPENOS B8xeds’ H€BIed. By »H®,

N2(g) + 3Hz(g) = 2NHs(g)

0®8 8ug BBwm ¥ O Dig adEed ©dS. e®wn iy DEIBG BE®PEDD®O
CCIDOEHBE.

83



eoeme. (ceed ong) Jenwm 86100 - 12 Sone 0D OEDHO

Bog uB8wm © I@ ¢d mEIwed OB § JeeSn wOpEHODO O DRIBw@
OB 318 Buy Cred. vom (edsies’ ¢ IviennS:

CH3COOH(1) + CoHsOH(l) = CH;COOC,Hs(l) + H20(l)

Do 8B 0 O WRIBB wOPBEoN BB E¢d ® ewEEd ©wOBIKRG BOPEDDN
BRedss H1€SIed.

B8018¢ @nEomd
G035 OB 886 1 OC yewe 05 05 WERIOE ©O8 »H®
O TS Be®HbiBe wOPEHMOS etd HETOH C1ed.

CaCOs(s) = CaO(s) + CO2(g)

3Fe(s) + 4H,0(g) = Fe30a4(s) + 4Ha(g)

e®Ded, YBFw® D A pE B DO Eled O wEPEom DS
B8 e@d.

2.1.3 ceruSn sdnBEonm Bwds ) PEom Boma

OEoN Byernm 8t® UBHPWOE I IOEOE uBicen om0 ©®RBIVDD
OS¢, GIC®MD eBICMOES OB wiicen BUers DoS3es’ emets ¢ o
ODEoN BRernm oBn edme B8 wew IDm e BSes RO® D ¢
B WO ¢ OB® Do ©. REABE 0 Ded wm emTDE@IEm Jeem
Besoend @¢eem OB (BOms) uBBwr BE LI BB S 1864 &
B30 Bwr Be®s »H® § w@imsndeanc:s @E0usd »ew. 953 o®etd gmie ed.
"e300R eBF D Begmd IB[eOE w86 HRTOORO ©®ImISn ©0." e®8
‘B8 B0 offems acwe el ©98» wiicess@ (mol dm?). Som
cEaSOD & 9B88win Bumd HRUes omedmed Jom «©800m gmes
OB8wm g gm0 0esd0® 30AWeDsS » BB @imvens’ ded o
B0 0neds’ H€B3eds slcen OBS.

oo & g8 gB8wd seesim:
kr
A + B=C + D
kr

530 H Be®sd amd;

988 B Gwed Bemod: Ry = kf [A][B]

@008y BT ed Bemd: R,.= k. [C][D]

[A], [B], [C], [D] %) 8edE>’ es@nBmmed & A, B, C»i D oc @898» eusicen @d.
kf w0 ky sz 8BE8edES 9§08 1 quvey gBP D 00 Budm .

©®Emm0ed &, Ry = R,
OB, ks [A][B] = kr [C][D]
ks _ [Cl[D]

kr  [A][B]

84



a.ew.e. (ceed eng) Senn Bemd - 12 Soma | 08eSn PpEmmD

kr
ker
BOPEo Bums 0Neds DESed® ¢md, O8 wiedmns K. 0. ¢ o3 oxgs’
Bedsies’ Bumed 3vn I enmedned YBEGDOC ©I ICOC ©Is¥gen 1eeds’
ROE. @® g0 P LBWTerw e®etd BB VB -

[C][D]

KCZ )

[A][B]

k
ks ook, Bam 21853 8o0® g8eddn cdensoum & Bomes @8.%@@&33@@

00, Bum cdensionm & w@nBommmed B gB0bms g88widn SO

0 BBewOC wsigen and OB e K (3@pB8mm Bama)
50 § Buw gowus of.

214 ©0Eom Bud®w ©1 B8N ©ew ety OEHD Bud GRS
@® wep e ece 25 °C @ N204(g) = 2NO2(g) ©¢dBws ©scn»d. 08

200®® N20s4 20 NO2 nsicen 00med S8e® & e s8Fsension 5o
dReCumensl 8BSomngg 00 ¢SmO ced. 08 & ool osies’

[NO2(9))/[N204(g)] amyema go® aocs ¢16t® ¢, [NO2g)]Y/[N204(@)] amesmms aiessss
eRE BwD ¢Ou ©®IzN DG, OB,

_ [NOy(®))?

— [N204(2)]
008 K. Bun cdeasidnn & Bumas d.

K

deed ® Ha(g) + L(g) = 2HI(g) u988wied & ¢ 80 ©@i» @1md gB9cws 350

ced. @®8 [Hlg]?/[Haw] [l2@e)] ansme Sooos ed. ec» ¢ cdeasidom &

ool @B BOBOES C1ed® e® G1Id g0 0en BEHH® 0 OROB3 Gesd
aA + bB = cC + dD

0ed e300 GBBwWDS B BIIDHBDIHEB OB CE TWIRDIEZE D[BSSBID
DEe OB . @®8 a, b, ¢, d vry B8ed€® A, B, C o D Sedudc £80:88ew@i@8%»
30Q D @D.

_ [C°[o]¢

(AP
K. o5 20Bmmn Bomas 0. 0® 50 w@npEommn Boma e®etd 5mie e oS «.

OCOC LOEomn isigen E® wdmimed @x0ie BedIBBewI®m
BoRBDOE DEREO g DO Ced> ©edE QHvs, IYBFmOR
OB  wisices DE® w®miemed g¢xois  BediB8ewi®@Hm
80QREDOC ARWO M) SO CERD BEOR Rnens’ edEe® & redm
a®E Bon .

BeeyS oce oom & a8 958010 e@pEom Bum GmIamE BEDSID.
Na(g) +3Ha(g) = 2NHs(g)

85



aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

v~ _ INH@P?
©T M@ HEP

o D853 B Fw® gy D0 Bum GLed 8, mD BB Bwén GIeme, §G
IIRDOE ©0dsde O amd, 0 wERErmn Bome G ©OnBomn Homed
0830w @0, DY,
o @1 HEP _ 1
‘ [NH3(g)]? K,

K. 01 K. OE 02080 aowss’ 98050 0dmed 9B a@nBomn Semwm o
e BBe® & gcog E® TwneSm wdwiens Pewksd wews [EO Dot od.
DO ¢ @ &30 @ B8C BB Bum gwmiemed aes & J gedlcdE enasm
2230 ¢330 BO® amsdas .

Beg» 2.1

500 K & Nx(g) + 3Ha(g) = 2NH3(g) wonpBomon 8gemed &5® »0» G¢
BOPEN s e®eed !

[N2] = 3.0 x102 mol dm?, [Hz] = 4.0 x10”2 mol dm=, [NH3] = 2 x103 mol dm?
500 K 8 988 w0 aeseg 18 8w0 €m0 s@nEmmn Bwm 0enme 0535).

88nd
Na(g)+3Ha(g) = 2NHs(g)
K. = _ INHyp]®
[N2g)] [Hzgl?
_ (2 x1072)%(mol dm~3)? _ .
Kc - (3 X10—2)(4 x10‘2)3(mol dm_3)4 = 2.083 mol dm
K! Vo] [Haw]  (3x107)(4x107)(mol dm™)*
C = > = — —
[NHy(p ] (2 x1073)2(mol dm™?)
= 0.48 mol?dm~°
©@®3
1 1
Ke =— = ——— = 0.48mol’ dm™°
K. 2.083 mol™“ dm

B0HD): IBP0ed ©BDCIERD Swn wEW WOREHID Bwms @b Pde® & 38
BRESBOs e © I ¢ eOdmE O @yd| DOW H©BIB. YBFPWDS goesesesd BBy CRD
DEE 98 ©OpBrm Bwm, §C uBBied sOnEnm Bumed sotduds ed.

86



a8, (el eng) e Besd - 12 Soma | 0IeSim BODEDHmD

2.15 88wm0 u®encs

K (Ke @03 D0 mEws 88000 ace Kp) 10 98 edendsd 9@ 0 (99,
K >>> 1), 00pBomd ¢pend 0 0 o0 ¢ 6800 B8owd ¢d. 90, 3G
0303, YRPEDOE 53¢ennd D ug 0. 80 Seci® eEes, B@npEmm Bwme
10 280 edewn ewds af) »® (K <<< 1) w0nEommd D80 @0 0» and,
B Fwm 800 Bowd 0d. OO, eBPwm 05¥cens, OC 053¢ennd D8 &8 eD&.
e@end HBB@OE @B Bwmws 1000 00 0.001 ans 8. (10°> K> 107°) codxs$
st w5ies’ O6 @ DRE ¥l @mn MBI W eV OB, BOPEDHeD & e®
BB 9BTewOE w1 ICOE BB @ G®I1neE mHR O(SO0 T OB &nd,
e®8s euf erier BPwwOES I v ICLES uBJwwm e w80 ¢
RO 0®Ded 3B 8.

2.4 s K ©s09Bmmn Bu@end Sanesiond anmeEd g88cidn g®iens 0
BOPEDI EBBsE BO1IEHs

24 Croewns’, gBSum = 9@ ocn Buy CI® oy IBSwn wOpEmmed &
OBFPewOE » ICOE ey wisicen 0 K 8 Saiesidn emd e®as3mn e000@
0 @8’ emel. kt>> ki, O BEHB BB DB ®I1 ICOE 0 IBFewOE
2@Emm0 05¥gen gm0 tu BRSO OB DS K oung a¢ows ©5350 gmd
BOEmed & HCOE ©B3cens Y8R O5tes’ ¢. 0®u 3dasens’ ® §x0s Des’
280058 BP0 . eci® ece ki << ki, 92 30 K ©.:2x050:0 @m o
0 amd EBBWeds I eneedm OO . kf = k O30 § «ddB0c
2OPE®eD & 3B Fum v IE BCBG gn 053¢eneRs s, OmY,
o Kc> 10° 00 »® gB8wmdcd 980 oc 982 0. Ke 9o Sxe »®
B Bwd e@hewnd (00 ® wdybersdns ) ®®53 .
o K< 1073 00 8 OO0 08y gB8wm 38d 0. 8¢ 9o DI
5BFP 00 ¢ @00 »HO® .
e 10° > Kc > 1073 »® uB88wmdc 0 O9cOHE eieBe gn Doe®
30253 ez D,

87



.00, (Cesed eng) Cenn Bewd - 12 Soma OIS BOEDHmID

( a)

J= (AG) 0 (AG),2 0
(AG) ;=0
o88em s
gBFw g®rems

2.5 Jeses @¢® ¢ cBe3OE v BOmeE ler’ @nEommed & ¢d® 8L 8ne odm

@xg O BOw.BER BB Howens. PBFwcied goBes ©wo® B
Boed 290 0dmd 0d. wO@nBrmn Pens @mBn GO mo .

2@Emm D3t gLeIR WS OO B @wigy ®BIBN R 2.4 T1s@ &n ©oR
BEHOBO @D, 0® wOPEDN WWELB YHPwWDD BB B EE B8®
e 05 Jomed Sudmd emedm mis Jeieme 88RAC ¢im® &eds »d ¢osos

eB® o »B . 2.5 ed (a) D6, B EBBBG O DO wds § o
B2 a8 edme (AG)Tp < 0 g 38810 wdgbastos o oo 20 eus30d8. (b)
Opens cPedmies uBGwu® 1 IROE LICBG G UY®iem ale@ O §
(AG)Tp = 0 9 ©EnED® @DdNDS. (¢) dnewrs’ ¢wedsies’ (AG)TP>0 § eDw.dw
@005 GHRwids O gm0, @8 wE@REI CPesn BPem Dm0 A0 @d.

8095y 008 (AG)rp e’ acwe D @Yc yiew eded (AG)Tpr/An).
ewudds a8 oOmend qond. emed O ¢ em ¢ IBFsidn

(AG)rp=AH - T AS oo’ 6@yt u88ci0d w@@n 0ndds a8 edxes
(AGY) ¢Bed. emiged ecm ¢ cdamsownm & AG: = AG® + RT InQ wslens’
e ¢ BFwom AGrecy) Gred. u@npBommed & AG: =0 o» 20 a8 ¢58.
eO»BS B ©® yBYwO®O O ® Eedhm AG® cows aw. O
DODOBH e e e¢m ¢ clasiowm & gB8wwm AG® #0 ovndsd

AG® = -RTInK @0 (e®s pees oEE B8 wew O gnd, 0® wdmdens
88 cim® g.owm.e. (¢l eng) dmived & uler e emed).

2.5 Owses @O ey Dedmda, wwm 2.6 Jied O npems’ 98 00 JLms »E
OB @, 953 BDBBED T30 BP DD, @PbearOn 0 BB BPOD » G

D0 BE el eem B H0n B8 ewids B edme DS @wis’ swEE
omeb.

88



a0, (Ceed ong) Jenns Bed - 12 Smma OIS BOEDmO

LOpEom clsss £08vsn cdess LOEnmm cdess

 K=<1

(AG) 1= 0

58¢ ewdeis aBa (G) 1p
88d exdds @dBes (G) 1
88 eaddn amBae (G) rr

ggon oe g88en o€ g8gon oe

gB@-r_‘;a )g@:ﬁd gﬁ@c:; ,gauﬁr:. 988 (g)@:ﬁa
a C

2.6 Jzescs (a) ©0w@D QOB @ uBFwwwm BRE ecdss oFSed SOEmE
(b) B0 cFsse IEDEO mowsm § v wdrlarsios G v B s
(K>1). () ®ubenson »dh e300 ends G 800 »YCIOB ©0¢BOD o
BORBr Bers YBPEOEO LS § uBgwmidns (K <<1).

2.6 0190153 ¢ BB (BedD WOren SEE @d.
BB EBBsE s YBPwS ICOEY ¥l YBFTEORO ©1mo® ©ds

05053 ¢ um D abd ¢Pedstess AGy 8 uen&sS » SaEsdews.

AGP<0 AEOE0 Bomd © 8¢ od.

AGP~0 : ICORO e uBPwwORD el Bowo e0ed. ©ddBe
BODE®NED BOL.

AGP>0 8 5emOEO Bod ©d.

2.1.6 ©EEom HBum gmiemns EBe® 880 &imd
03000 DRewrs’ OBemmO @I JO ¢ OBemmO edmed gucdEs wdmdens:s
oo OBemwd dm»E § wOnpEoum oI R0 ¢ ©w@xpEomn Bomed
BnEBon edme B0 ¢ o¥np od. By ece K w@npBmm SBemenss @n
2NO2(g)=N204(g) 858w NO29=12N204(g), cneds’ By WEB8 98 woOnpEommn
Bamas K' ovm & a8 gmiemens’ (e o .

_ N0,

- N0

[N, 04(g)]1/2

8 [NO2(9)]
0@8 K 0 K aod ©0a530m00 K= (K)'2? 29 ¢xs0 cves. 8nsd §cr Se®nsd
220 OB Bwm gmiamed O O wislcen e Jied HedldBewsi®Sm
2RI B § ICEWO e ©. ONDE JeSn ©mdenc:s
GOUOBST ecren e 0t OB w@nBom Boms §C w@nlBommn HBomed Do
8. O T Qe BE 01 O8 wOPE Bums GG wO@BmmN Bumed wme
&g DRews’ eda.

89



aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

eced, DBE® IS w@dennm 8ag Qe n DED Qe »E OO D
2@Em Bume 053053 §E w@npBom Bumed n O E:8.

2.2 Begy™
800 K, & Na(g) + 3Hz(g) = 2NHs(g) 3858w0ed K e@npEmmn Bums 0.25 .
800 K & 5Nx(g) + 3/2H(g) = NH3(g) 5588000 K c@nlnm Sems n@s ¢?

88nd
a0 e®etd B8w vB «:

[NH;(g)]?
[N2(9)] [Hz(®)]®

[NH3(g)]
[N, (8)]*2[H,(g)]3/2

=K'?2 =(0.25)2 = 0.50

2.1.7 1@ BEOROE OPEDD Bimes
e® O» mdr e D85 IBFPOE ©O@PEDI BEHS §mIe WOD el GBSemdOE
0 ICOC ©YED w053cen Gree@ds. g D85 & ey @wIcD R e Desd

K. . dousd Doy wee ©w@pEmm Beme gdm 80 agmedsl gmie B8
230@0BEws3 DB Bwey .

g c3on @88 Bun cldasdom & Digdm 8me (P), P = (0/V) RT e»nos
P = CRT w» @mwdensd 21ged @imlcencd om€s © ©damid . 9853
N204(g) = 2NO2(g) ©30Emm00 te® @0 o®etd E8w v wo:

2
K. = (PNOZ(g))

, = O
(PN,0,)

@8 PNOZ(g) 4] PN204(g) @y 88e0x3 NO2Ag) » N204(g) e D1gde w@nEmmn
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@0 BB swm (Wedm ©iE Oysiosim we HS «©. 8ed a8 g
DRSS @8 0B (Bedn) BODEHD BEDI ACY:

Ha(g) + Ix(g) = 2HI(g)
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S8e®x3,
_ Pug)® [HI(g)]?(RT)? _ [HI(@*(RN)* >
P (Puy) (Phe) [R@IRTD [H(IRT) — [L()] [Hz(®)] — °

K

@® Betgesd Kp = Ke 00. 959, w@nBomn Bum e © 6@ 0. dens’ e®ws ©®

80 ® 8¢ OB e2n 0. HBeggd eces Na(g) + 3Hz (g) = 2NH3(g) v g88wid
BEDE. 08,

_ _ INH@)” K. = — (Prus@)’
[N2(2)] [Hz(2)]® P (Prye) PHy@)?

DO 8ybien &8O cuwEums S8e®s3
_ INH3@PRTY
P [N2(®)I(RT)[H2(8)]3(RT)?
_ [NH3(g)]*(RT)*~
[N2(g)][H2(8)]?
_ [NH3(g)]*(RT)"?
[N2(g)1[H2(8)]?

e® gmd g0 e®etd BBws B «:
K, = K. (RT)™2

Bedisn Bebam e¢m greds’ gxdders 0 OB ¢ »oey On 88 53
a0 aA(g) = bB(g) v ewig Dig R §BFpD ™ BB HB !

_ B@P _ (P)®
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PAV = naRT o PgV = ngRT.

“.Pa = CART o Pg = CBRT @®®=3 Po =[A]RT 9 Ps = [B]RT

e® g5® g0 e®etd B8v V(B «:
Pa = CART €30 Ps = CBRT %0 C4 20 Cp mol dm™ eces @88es »c 80,
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©®w¢ 300006 @220,
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BOD PGS @DD WEH wOPED Bumad ace Jnm O »e gr .
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IDIR DE DB gm0 OB @y DB wedWIDD. DG S uOBED OO

2230 (C°) 1.0 mol dm ed. 8ug woslcer 30 e SBsD e BE DB .
BOPEDN BB odBIBOD OB @m0 OB ¢ O ot ©m dé
B8, wOREo Bum, @/ Jom B 008 e wicer. 0® emend ©@en
DO B3CHE ©50eWed® WEH Sicen 1 80 J00 g S ©o8nd ®
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Ha(g) + I2(g) = 2HI(g) 58§ wed K 9 K, 9m0Es5 @290 .
N204(2)=2N0x(g) gB8=008 K8 Smm» mol dm™ ef mol m? 0 gm0 K8 Sow
Pa @2.

2.3 Begg»

1000 K &, e®es3s3 £1g® 8853 esCnidd D1gd ©@® omm (B3eds 88 o8Fw@o
0 D53 DBBEHED v HBYSS @cl.

CHa(g) + 2H2S(g) = CSa(g) + 4Ha(g)
1000 K a8 wonlomn 8gencm CHi8 qiodm 8oma 0.20 x 10° Pa ¢, HoS8
20082 80mc 0.25 x 10° Pa ¢, CSHB @008 8ome 0.52 x 10° Pa ¢, Ho8 @08
8o 0.10 x 10° Pa ¢ @® »® 1000 K @ Kp 00 KO 20csS 0@ ¢?

8&rot
4
(Puy) (Pes,@) _ (0.1 Pa)*(0.52 Pa)
(Peryo) (PHZS(g))Z (0.20 Pa) (0.25Pa)?

=42 x 1073 x 101°Pa? =4.2 x 107Pa?
K, = K.(RT)™"

K

> (1.0 x 10%)*

MAMm=5-3=2
K
o383, Kp = K.(RT)? w0 K, = ﬁ
_ Kp 4.2 x 10”Pa? _ 42x107(107 Jam3)°
€ (®MN? " (8314JK 'mol"! x 1000K) (8314] mol~1)

=6 x 1077 mol*dm~®
emed g0 ¢ ©00» 80me P°, 1 atm exes$ 1.0 X 10° Pa, 9 »E8 1 ¢&m
80> P/P° e abd ¢Sed» »E8,
Po(®)\ " (Pcsa(®)
o) (=0 4
K, = ) C22) o QU0 5 1073
(PCH4(g) > (Pst(g) ) (0.20) (0.25)

pe p°

2O0HRE  BOPEODO O CLwdensE e dced & g@dds o®ced
2aRNDOHB BEDBID.

CH;COOH(aq) + H2O(l) = CH3;COO (aq) + HiO'(aq)

[CH3CO0”(aq)]  [H30*(aq)]
[CH3COOH(aq)]  [Hz0(D)]

OB Bums;, K. =
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aems DedwdE slcentd (0@mvens=’ 1 mol dm™ end 80 8) wieded Brc
20us. O9NDS du IBPwd awmem & BeBe gn sO&HE edmed exned &

CODCEDE DE DB @ 0® B a0 [H0()] Bomed o on o end,
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_ [CH5C00™ (aq)] [H;0* (aq)]

¢ [CH;COOH(aq)]
0®8, K. = K. [H,0()]

2.1.8 Bz@z%8s @pEmm

02 WEIBGDO D NBens FRED BCOBOE BOPEHOEO Du®bHBG B3@HEDH
38 Buym EeR. ©di S DE O BEs 0 B Dids gl @nEnmd
D@86 BOPEDDD®O SINTeHGS.

H>O(1) = H20(g)

e® Begemd iy DEIBGIS ®1 (O BERIBEES ©d. detd ©, X6 DI OB s
0@ gm0 S BOPEDD ¢ Bu®LiB3 wOPEOS.

Ca(OH),(s) = Ca*'(aq) + 20H (aq)

el SO De®BiBs BOPEOEO oI ®©® o ¢ ®wABW ©D. eI
BHOE I DO ©YB® wisicen Bum O @05 (OO O G®IerensS
830l D) 8RR W M D @BIHOOD DB®LHRG BOPEHDOE BODEHHN
EDIRD) WOE DE DD ©. DB®BHHRG 0B BOPEHODO  CLNCnES @Ets
DICBB® ReTOOE m5 Dewidms BEDE.

CaCOs(s) = CaO(s) + COx(g)

8300183 8ew®8m ©8mdernsd amd gud e®ed 86 (S «:

[Ca0(s)][COx(8)]

ke [CaC05(5)]

230@IHBEBE BoRELD BHOE I DOE ©YED wisicen CEBOB wO® DME e
O e0dm 0B Jed wusicen Benm et BEPY CER. 0®853 &80 e@RER
B2 ¥ O BES OB BOPEDDI IR DS B0E RO o8 BEOO @D CeR.
2o@RED BHOE » DOE wOm »PPO Ox3ezd 100 kPa/l atm € &0 wdsdmn
000353 @ @0 1 8w (8O HTBAGE) ©sO0E CeR. OO, wmED
B0 et © O8 slcens ¢ w0 QREES D @m0 cOdved Be®Iems @ O
©@2N0BDL.

S Beggemd [CaCOs(s)] @ [CaOs)] o ecm ©@ Bum @953 2(GE0® mes300R
w00 Bewrisma e DB w@pEmnn Bume e®etd
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K= [COZ(g)]

@8,

;  [CaCO3(s)]
K.= K! [ZT?s()S]) o3y Booas od.
detd @, Kp=Pc02(g)

c0en e 8¢ emedm gB8wdc & u88w0ed pE® ©wEoennd IODE eSS
emedn gDMDR & ©d cdmed e5icens BORPEDDN GIRERE W0 eWwel.
bR Danews’ gdmed t053cens SBBEOC 1 ORDE 053¢t O eRends’
Qe ¢ (83:0ld dced O 55.5 mol dm™ ox 89 ¥ Omes¥EoE & 17 mol dm? ox
R0 88w 05I»). 0@ e¥neds’ e BGwOD & O #dasens’ ® Humd
OB @m0, O3B OB LoRED OB et LR CER. BT @D wOPEHHN
Bun gmamescd gmes O55es’ 988wcied & sieBe g eGe ©sigens edxed
SO0 i O Beds ©O&R.

OB Seds BB®D BEHY:

Hg(l) + Hg*"(aq) = Hg,*"(aq)
, _ _ [Hg3*(aq)]
¢ [Hg?*(aq)][Hg(D)]

8@ e®etd B8n v «.

_ [He3*@a)]

o= o ©®8 Ko = Ki[Hg(D]eo.

008 gBFwm v O grls’ BB dig PEIwed OB B e®wO K e3¢®o
IIemEs B0 ¢xdm .

233880 PO EE, Bv®LBG LOPEDN BEOROE OPENED OO e3&Ho
o@D 8y ] ¢ OBe @y «©. dens Jed sigen el @lm BD» ©»d
OB B HDIRHEO eSS ezn 0. su» & a8 uB8wed o»

G B8umes 8@ s O SEB B ede 8gdm» 2@, & O O @ nE mon
B oo gmiamess ges o0 od.

Ag,0(s) + 2HNOs(aq) = 2AgNOs(aq) + H20(1)

_ [AgNOz(ag)]?
¢~ [HNO3(aq)]?

20H5): BONEDHD O» v DO 8BHe ©evm YOIHmdOES OB BDEH,
OB DG & €30Q¢0 ®m, ¢O M IOWOE B3¢ BICBD gy HOBS edme ©20OH
Ben IO ©s0pEom Bum 5emdE a¢le@ @2 ed.
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A+ B=2C+D

C+ D=E+F
, _ [clp] . [EI[F]
¢ = Tanp 2K = g

BB econd Owneds’ wd®wn §BPw0D Ced® D g0 eses. O DL,
A+B=C+D
C+D=2E+F +

A+B=E+F

208D BT wied w@pBErm Bumes,

[E][F]
[A][B]
K. econ g gmans Kb © K.8 g&ms .

e _ [CID][EIIF] _ [E]IF]
% “TAIE] " [CID] ~ [AI[E]

K. =

OSB3,
K. = KK

000m: 3® YBHwdE 8Fw ecom el OB D IPOP EEH TWIR DE
OB O, wOEn BFed weOnpEomn Boms ¥ & 98800 w@nEmoo
Bunesied Q&amnens’ @¢n) CoR.
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BEDE. 0® uBYwr wi@imsvens’ 8¢ Dtes’ s 0 8wdd e¢mBA. (I)
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Na(g) + Oa(g) = 2NO(g) : K;=20x107% ... D
2NO(g) + O2(g) = 2NO2(g): K. =6.4x10° ...... (1D
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(D »o (I1) 5880 D BBe®s @8 B Fc® cred.
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g = —NOWIT _ _ 54 % 10 K = M@ _ g4 10
¢ IN@I0:(®)] PR ™ INo@12[02(2)]
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28@woemens’ Kcwo Kpe®asid od.

K, = K.(RT)*"

* 30RED BHOE, oREL DOC (Bu®HHBB wO@PEDIOE) 1 GIODOE
(03@B1B5  OPEHNOE) Icen wBONEDDI TYDIADES ADES
@x0ed.

* OO PBBOG DD ewedm DO LBEOPEH Bums (Ke @i Kp)
® I8 HRES.

* BOPBEoN Buma 8EH g¢ocE ¢S0m 30, pE® wdmdenns ®o
CERBOG 0ewrvd BN BE Gy O.

97



aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

* 3® uBE DS BFwo ecm 0wl I8 Ve PO R IR
DE OB O, ©weunm gHPwed wEnBEom Bowms O O
B B00d wOPEDDN BEHOE QLDHEBS ©Cy) COd.

* KOG aow, @nEom wdmdens emetd nEn ewel ¢ osiey @n A&
s, B0 Bur Be®wd @50 ©wOpEomn Bum gmiemed 93
23 e05¥cen 3¢ 98 BSediBBewi@Sm weRermed @i § AEEO
D007 CER. VBB O JwrBm w0l ©eun Drewns’
ecRen mecHs 0 WMo wOPBo Bome §E ©dmdened
wOEorn Bumewsd Olvw d; o omeen »O® Eled »H®
OB Bums §C vesd ©wmE 00 gif Drend. ewied
BICn) DO, pE® TS w@®mientm Beg e NOES Qe
»E 00, »O BOPBN Bwm®E, B AERBO 00 ¢ G w@EDH
Boeme 0.

2110 38800 Ea® edB3® ) OB Bums S¢m® § venms BE®

@D ¢ YBBw0IDn wOpEmm BBmG (5350 BODEDHN BICHOEE OBDS WE
OB O a8 ¢Jedy. cEdenOs ©50e05e8d OB »H® O, BOPEH BB ®o
2000w eBicen ¢ DO ¢ O 0 B ©@mD ©BOPEHN eNBeED s
OHMBDB WE DD B ©0¢ed wOPEDI Bumed DRESOE, BO@REHD 3D
Oeety) B8 g8 Sx 8genns @5 w0m Ead gedimdmn BB, w@EDHD
D0 €0 § 83 EBPOE » ICOE 053¢en Hermn BB ¢sd ol d. e®
em0e & w@pBrm Bomed e@8 gewlkdm veduers emel.

58800 00 esdB®
Qo ® @Ddtm & ecrd ¢ uBFwis 8g D530 § Exd endB®0 we@nEmmo
Bema gs0 comb 0. o® mbus ey a8 ©@nEom Bum gmiemed eid®@mm

e0B3Cem OCR OO BT wed @ evdis gBSwr ERAe »® § e o
8. 0 w3 (098 wsdcemdE & OQc 00 108 80c & Op) @bl ¢cedned
K. ©@0n8mmn SBeme abd ¢ddn cam ¢wded © o. edmemd gess Qc 8
053¢ €h DOBEBS © BEOPEDDI OGS @O .

aA + bB = ¢ + dD
@5 8300 B Fwed,

e®8 t B» BOREJE gcwed eWeles’ sicen I O § aBen mcum & @8y
CRD® RO B @Deavers’ © BOPED @DeSID @20 S ¢. O v yBFwr EAA®
Bewismd D535’ Q. 1 K. a0wsd teesicms S8e@s o88wcied xd esdBa

DB BB. Q¢, K0 28 a8 »® (Q. < K.) u88ww», 8¢ 200 =8dbmme S88e®s3
2OPEo G O ©®O» 8 emel. (DO, @R EBPwW De®s cRerd O3

»383). Q¢ , KO 280 98 »® (Q.>K.) 3c, y88cm 200 «80bnmwe Be®s3
2OPEDD W O ©O» @l ewel (OO QLD IBPwD cweers YOO ©®n3

»08) Qe , K. O @w®» »® (Q. = K., 8gencs ©w@nEomed ©D8» and @éd
98



.00, (Cesed eng) Cenn Bewd - 12 Soma OIS BOEDHmID

B P[wd 8¢ e9ed. Yol u8Fw@ed xd wONTL O g0 ©vm Hedm
£30@ImBCen @O BB HS .

¢ Qo >K.: OGOE 200w e053¢endEO IBPEDOC 053cen OB GEMB
SO0 D8 OB @ wEORPEO w3 IeBRO »® O, yBFwm DO
8006 B @ ©. BORPEDD W3 € DO Bt BB (peers’ DO
(OC D13 BOBH ¢ BPww 0¢85 ¢) VO3 IE.

o Q.= K .: @0®@mm wsicen ©@npBom usigen @d. uddBne ©@nEnmeds
@d.

o Q.<K.: 3cOE a10®@m» t05¥cendE0 IBBewOE i5igen CBOD $BIRIDS
OO D @l @ wBOPEDD WG OO0 »® YHYwm, O VDO
s80Umme Be gy ©. BOPEHD WG €@ DO Bt BB De®xs3 ¢Rend
(OC ©e®3 o BBwm D18 I®S) ©®B3 E.

@® WJreq 2.7 BoE 013ewrs’ SHEE »E YIS .

*Am = +By

K Q=K "
= — S8 68 el
K < K[ Q K A b
< / rﬂ#()— ‘
) A g LB
K Q = s
/" ,—(_tu 2 15— o
0 - e @ 8 e Smmal oof
| pifon — oc e : - o i
gagem = se - s “afp< e (=D
BfFem — B \‘l A—> B) :
1Al 1.00 0.75 050 D40 025 0.00
IB] 0.00 025 050 060 075 1L.00
20BIC D

2.7 G50 K8 91 08 8anesios soEE S8e® 8830 a8 (a) K 9 0 0 9¢c
Bauesos weed. (b)) O ¢ wiedSe daiesds ¢md oBFwin
C00 eznenrs @G EEess edmeE B0 @ Dien’
omed 8 308, () 005 00 RBesde & BFwsr Sgerum

290gB3 Lot 3B, B3 O = K = 1.5 9 80, 88w Sgemed
OB8em e I OC g OB ©@dsDES D ©wOREHDIDD
OE® B D euIR® ewmel.

2.4 Begm

2A 2 B + C g88w@e® K. 8 g0 2 X 107 0. ec» ¢ mcom & 988
Bgened ogBs [A] = [B] = [C] = 3 x 10™* mol dm? 8. 588w »od
@000 8¢ Diesd ¢?

88n0

85000 O 0@t 0wdn B «:

Qe = B =G <1093 x 104/ (3 x10 4P =1
Oc > K.

OO eBF D eoesey E@0dO ¢ @d.

99



.08, (Cetd evg) 0ewns 861D - 12 Swmao _

100



aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

2.6 B>
N21.5 mol 2, H22.0 mol z ®o NH3 8.0 mol » 8genwzs 500 K z ¢ 20.0 dm’»
oD, ) AW ED am® 07 CeR. 0 cldeatved &

Na(g) + 3Ha(g) = 2NH3(g) 988m0ed wenlom Soms 1.7 x 107 0d. 88w
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oo & a8 8w n» amedm»E BE Gy @d:
1 8300, 88w e pE» w8wdens Eusim.
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(b) ©0E»000 BeBe® & wisicened 8¢ O edmes (X)
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0D e Be® & wOnEormd dn Oced® »CEH FBGwo
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3 800, ©30pBmmn ©53cen, 880D ©OREHN GIGNEO Med® DO X
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@S Oe0wm Bess i® B § 0EamOs Deg® dm GHm.

OEHHB WO G X OB DTN O LOPEDN NBICED OHBIS
O3B,

2.7 B¢
800 K & 0885253 Dg® 0 awds’ Didnn and gB8wied s@npEmmn Bwems K
64.0 @d.
Ha(g) + I(g) = 2HI(g)
800 K 210.0 dm’s eodam, catd B8 dgos me ©88%=3 1.00 mol, andxss

1.00 mol=s es@® u8Gws 880 H 8w 8O wEPEHNEd & HBPSHIOR, eedTIOC
0 »BES eBDOE wisicen @@md ¢? OHROED wOpBommn Sgyemed
0B O ¢?

8&no
10®wm e03cen, [Ha(g)] = [I2(g)] = 1.00 mol/10.0 dm?

=0.10 mol dm™,
0630 0 GBS DO wBGSS ensicess (mol dm?) x »® exocsim wecs
oce abd cPosm. BSmed nB» ©dmcesd am® x mol dm?, k(g)
x mol dm, Ha(g) ®0 88w »c HI(g) 2x mol dm™ 0¢8. e®ws Ha(g) »o Ix(g) 8
a0®er e0x3ces 0.10 mol dm™ 80 (0.10 - x) mol dm™ es@mBmm0 e0sseencs ¢
&8 =c&.

102



g.0w0.8. (cetd eng) Jenm 8¢ - 12 Soma _




a.esues. (el eng) Jews Desd - 12 S _

€3023¢-TH

DICE

2.9 Szeses Ha(g) + Ix(g) = 2HI(g) u88wied SensBn w@nEomnd 0dn oz’ ©
OeBe u(B8 ©. 88 gewd Ox3es’ Hy wo I @genwd end HIOES oos
BF0 08 el ¢ O WOJ el SPHBL Pddy wE VB VO .
885w H; w0 LOBx @d®» »0» cded »® amp@ewns’ &
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2.9 Begg»

400 K 2 1.0 dm’» esodam, card 588w g e NoOs 290 @gc 0.15:5 a0
N204(g) = 2NO2(g) ©0pEmm000 d¢d@0 9d »8x» c8. we@nEommed & dg»
e g BAx»s 9.0 X 10° Pa @9 o oRHB. ©0nEomed g o oF
830800 @R BO®E verm3 @20 B Kp »i K oemms »os3im.

88nd
N204(g) Dogged 8uben 0880 cumEums OB,
PV =nRT
0.15 mol X 8.314 ] mol 'K~ x 400 K
N20, — 10-3 m3
2008w 8ama = 4.98 X 10° Pa ~ 5.0 X 10° Pa
BSHD BeDD BF@D BEDBID.

N204 (g) = 2NO»
0@ BOma/ Pa: 5.0 x 10° 0
80» edmes/ Pa: x 2x
©@nEmmed & 8dmw/ Pa: (5.0 X 105 —x) 2x

©0Eomed & g0 B8d»w; Pge = Py,0, T Pro,
9.0 x 10°Pa = [(5.0 x 10° -x) + 2x ]Pa

x =4.0 X 10° Pa
Py,0, = 1.0 X 10°Paes» Pyo, = 8.0 x 10°Pa
s (Pno,)* (8.0 x 10° Pa)?
P™ (Py,0,) (1.0 X105 Pa)
K, = K(RT)";e0An=2-1=1

K. = Kp _ 6.4 X10° Pax1073
C (RT) 8.314x400 ] mol~1

= 6.4 X 10° Pa

= 1.9 moldm™3

2.10 Beggm

DRS e@eedd Digedsd essi(ll) Fedd @F8vceas Je®s @B

@CING I 253 Dewrendd ¢ . 1000 K & ¢® g88wied K;0.25 «.
FeO(s) + CO(g) = Fe(s) + CO2(g)

0@ @8 Ba», Prog) = 1.0 X 10°Pa 9 Pco,g) = 0.50 X 105Pad »®

1000 K & CO »o CO2 D930 e30Emm0 108 802 »0el ¢? vemms »0m G
2os 88 BdJens ®IBIB.
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FeO(s) + CO(g) = Fe(s) + COa(g)

a0®wm Boma/ Pa 1.0 x 10° 0.50 x 10°
Ba)» edmes/ Pa -X +x
2OEmmn 8dme/ Pa ((1.0 x 10%)- x) ((0.50 x 10°)+x)
7 (Pco, @) _ o5 = (050 x 10%) + x)
(Pcocg) ((1.0 x 10%) — x)
(0.25 x 10%) —0.25x = (0.50 x 10%) + x
x = —0.20 x 10°Pa

“ Pcogg =120 x 10° Pa
PCOZ(g) = 0.30 X 105 Pa

X 8 men a0ens »®edsies’ HOREDD WG €@ DO wewr ICOETS

B Bww e 888 uBFwd 8¢ O 8. uBFwed ard®mwm O w» uBFw

CRAe OB Buowd O 8 88 (Qp = (1);3 = 05> K,) 0®s gbooss

3. 90 @R BBBwD H® O ©® &g OFes’ IEOE 8O BFww OO (¢Reed
&0 9®0) .

Pcog) @ Peo, () 58508 goc 8 230 Kp o€ cems S8e®s o® @9

0.30 X 10° Pa

T20x10°Pa 0.25. 988 oo & a yB8ws®

YT »e »B . Kp =
OO vOZ OE.

2.11 Beggm
cBlegdmes »Eed HB8HHS »wi 98853 (CoHy) anc 8¢ O SeinSm gBBwd
OBx3 dedsd (C2Hs) ©:8® eewo wdmdens e®edd !

Ha(g) + CoHa(g) = C2He(g).

25 °C 8 0® 588000 ©@nBmmn Suma, K= 9.6 X 101868, 25 °C 8 g mo»

ce BE cBeddma »ged 0.200 mol dm™ H, £0g® wo 0.155 mol dm™ CrHs
D030 Byenws ©OPOI OB e Bened &le@ O O cDned wEOPEDH
053¢ ens O ¢?
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K. 8 om0 oveg ¢0ers’ ousim® m0stes’ 955w w@ubensidn 0 e 8.
0883 Dy g®rescs (0.200 mol dm™), 8R38=3 Doy g®iescsd (0.155 mol dm™)
00 8 o8 Bug OB8S g@res O 8 dextsd 0.155 mol dm? 25706 RO
=028 ©. 0D 988 wBYHBS g®rescs (0.200-0.155) mol dm™ = 0.045 mol dm™
@0. 988 u8Fwed K. 9o ovg DS @isey B Fcied ©@pEmm Bwmse @mo
D0 B @ . 0® se® amd CHs 8 x 9®ienws D1 O 888 98 S5wid &
O RO BB DS O @m0, OMBBI 0D (PeDD BOPEDD @vIE) e .

Ha(g) + CaHa(g) = C2He(g)

a06®wz/ mol dm 0.045 0.0 0.155
©®»es/ mol dm™ +x +x = 77
e@nBmmed & mol dm™  (0.045+x) X (0.155—x)
K, = —2le® __g¢y g —Q15-0  ©I55) o 0 8:89)

[H, (2)][C2Ha ()] (0.045+x)x  (0.045)x
x = 3.6x10" mol dm?

[Ha(g)] = 0.045 mol dm™
[C2Ha(g)] = 3.6 x 10 mol dm™
[C2Ho(g)] = 0.155 mol dm™

20365’ Kcgmnmed medsn B88e®53 ¢sd 88nc s8er 3 mwEor »e v .
[C,Hg(g)] 0.155

@I, H, (@] 0045 (36 x 10-) -0 * 107

K. =

OB OB B¢ CSWEIDG BOIGE ©d.

2.1.12 ©OEHDD eeds DELHID €300

QD DB PO JLBBD BOPEHOE By Bem CBeOGD & wodm, ¢atd
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(8 a8 «=8Fw 0. v DOEH wEOPEHDN Byenkm wegHe eWedd o oD
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OO0 Bedmd I ¢ YRLLOG ©Bmens’ Bedimims »E DS «.
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2@E®ed & »BYES Do BBe®s yBORe Dxles’ wied SwEiow D18 B® o

o853, Q. 8 aows K. O 98 af) S08. o® dcui® cewnil S8e0 o8 D& »BYBsS
D00 13 OB @88 BB FwD g 8. OO MCES BO® »HO LBOPEDOS
0 dge®m 888 98 B Hwid D& D& 8 OB ©BcdB6 B wwed edd. dedd ®
Iewm 903 B8® @28 uBHBwiDd Bowd O O O8 & ORDE B PNE BB
RO @0 eBO® OB VS .

ees3(Ill)/) mecisces’d wopBom sddBe Besivided & ©8P300 & »e H(B
DO 30 DRI, sédBed oy swwd e¥nd [FeSCN]*' aumas.

Fe**(aq) + SCN(aq) = [FeSCNJ*(aq)
SES) @b en of5)

DO ©ldn® mewinnes’d (NaSCN) #SocEsns donp ®0» ¢ »E8 wenED
ARG emedd ewcey AEH® woem @0, SCN(aq) evmed wsigens 8 ©d.

e® ACH® AcDE B8O, Fe''(aq) avm @wo®wd:s SCN(aq) aw® ©@m 588w »3
2OPEDD De® &80 ¢Rerd DENBHBE WO gm0, (Ol O e BYmD

0B @0 verd ® g3 cwemsd Fe¥'(aq) acm Owmm mom» cled »® &85 ¢
©OEDHND De® O ¢pend BEisme DB §m0, (dered O Bne D18 ed.

g B85 S B8O wewr e 07 CI® IBFPGme I IS amd o®

©OEmO 928 200 ews Gy 20 Bedmems e B . Fem v SCN™ aw®
90} »O®» BT Oy BBe®s GHOCICL Eadd wO@PEHND BisHHe BE

0B @ Begond oce @86l adco (HaC204), Fe*' acsm ©wow o880 »0
[Fe(C204)3]* o2 e808 esoBbencs e0c®x Bewed Fe*' awm wosdcens @) 8. o
OB Yebowd amd 9o g Fe'' anm Be wisicen dce:®, Fe*' acm @
Besco®3 [FeSCN]? gum Bewdma Se®s oon emelb. 0@8 & [FeSCN]*' ac®
053¢ e af) OB DB O el HYmd a8 ed.

e®8 & 8cd» g8 Fw swm crEed.
3H2C204(aq) + Fe**(aq) — [Fe(C204)3]* (aq) + 6H(aq)
%0
[FeSCN]*"(aq) = Fe**(aq) + SCN(aq)
Hg?" s SCN™ go» @00 588@ o6 [HE(SCN)]* 08 @oBber awma e
18053 &G HgClh codenws O e 80 ¢ O owe af) 008, Bewed SCN™ aem
Q03 B8O O gwm Boecm ©OE we@pEmmd (pees 80 D0 JLdivme 3.

ges 80, KSCN oo 88® ¢dened dUen 8900 98 »08. 96 ©@nEmmod
e end DEBNBHIB WO @nBS.
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HgClx(aq) + 4SCN-(aq) — [Hg(SCN)4] *(aq) + 2CI" (aq)
(<3N

[FeSCNJ** (aq) = Fe**(aq) + SCN(aq)

HBepm:
21e®IBBI oBeCuennd cBewiB O ®N BT POl svm & a8 BOPEHD
BE RCEY:

Na(g) + 3Ha(g) = 2NHs(g) K.=0.291,700K 2

700 K & N> 0.50 mol dm™, H>3.00 mol dm™ wo NH;3 1.98 mol dm™ &85 c@n8mmn
By as ond a8 ¢ Na(g) woscess 1.50 mol dm? e 98 SBe®ss
2OPEOO D O ced i@ ¢ 858 N20EH «® yg@renw:s NH; @00
o80bmme Be®s No wusicens O@ 5@ Beo @B § weedide E8E O» ©82
B Bwd 8¢ O D o@ D108kl YrIb®ews’ ymie 0. @8 o8B FPwied & iy aeq
20000 &8 O Beedide @O S0 ¥y O D @8 & ER ©. OO, HE®
@momed BediBBew®@R0d ¢mnd No wisigens @8 O 80 Hr wisigens ¢ af

B @ gm0 NHi eosicens 018 Sa g .

0® edmed B® 2.11 Tvewrs’ SR »e 1S ©.

a080m =enCmmd | O < K, | 8 s@nfmm®
Q. =K, 0. =K,
1H,w)
INH, )
- Ny®
INI("I dmn 568
e
l=nBomed
[CEo %o

DCEE

211 s Ny Omrp B8@ Seso Nao(g) + 3Ha(g) =2NHi(g) 388wied uB8w»oc
01 OEOE Bicen edme eeds a(d e®ed® AELI®

oG D086l ribeed B8 w@pE®mO0 ewvg »E Na(g) »i Hi(g) wisiceamed O

BEORS3 ewd NH3(g) eosfcemed @8 S80853 ae®@iBwi 930 98 emeds D ¢53
20 DOMI OB DB @. DD & B oW BOPE CVBEBB WIS ¢S eedH
ACH1® BB @0 ¢SO,
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af) 8e ag 8@ a8 8@
L \ Jt
N,g + 3H e = 2NH,g
A T AN

08 8@ 08 Be 08 8®

o) : ONCHHD ¢erd AT I8

BE : 05EH5NE DO AC 238

1 0o Ny(g) e Hi(g) ensleemed 918 8@ ovd NHi(g) ensleemed a8 8@
©OEDDND De® ¢pend Bdwmn 3. Na(g) e®s Hi(g) ensleened a8

8® e NHi(g) ensicemod o8 5@ w0nBomd ¢neems 900 Beddsmm
=O8.

@WICD (¢ 0w w@PEDD BRern™ wogRe eeds a8 Wo» e0HH®
§EedIDOE BB oE DIOEBY YrIbew ol Host O8 edme »® a8 Oxles’
053¢8 953 ©EE e ewel. ewed 5O ¢ uB8wied Q¢ widms BIEBCEEO
O BedS s gBOCE 3D 0 om (S «. 700 K & N2, H2 v NH30e w@osicen
88008=3 0.50 mol dm, 3.00 mol dm™, ®o 1.98 mol dm™ 0 &c®»m wenBmm0
Bgemed O Ke (0.291) wonpBom Bumed @@ d. & oddBe ©w@nEnmed
sO8® (BS.
_ [NHz(g)*  _  [1.98]7
= N@ier psEr
Na esos3¢encs 1.50 mol dm™, ¢ @HE Do) BOPEDDD B0eITVBWO WED e SO
BOPCN B gmiamed Hon 918 O gm0 Q¢, K. O 981 swe ¢onmO ¢f) od.
[NH3(g))? [1.98]%

Q= N@mer nspor ~ 00968 <K

029 = K,

BERBB 0 wOPEm Lm0 ol SO0 »® (. OB de Gy ©. OO LOPEHHN
Bem gmiamed Do 8 8 ooce o8 8t g ©. 88 0ds dxfes’ oF ©OEEL

YEb®ews’ esdens 88 Na(g) » Ha(g), NH3(g) 200 @ld «8obnmmes 8¢ o»
RO @. 2.11 C5ers’ evH® emedm 88 @8 & Na(g), Ha(g) » NHi(g) oc wisices

88008=3 1.31 mol dm™, 2.43 mol dm> e 2.36 mol dm™ & ams Q. € K. © @@
@da.

. [2.36]2 _
Qc = [Eupasp 0297 Ke

Beeygss:

®05 = Dy 8EB8ORD oG DOELY ebdwn ewie:

N0 cEODB e od) B3, eCiHOs vl VO VPBwders O SO awns3(Il)
T80 001 RS @@ e®etd BFPwr ed:

Fex0s(s) + 3CO(g) = 2Fe(l) + 3COx(g)
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.00, (Cesed eng) Cenn Bewd - 12 Soma OIS BOEDHmID

oo (Bedm GRS wOpEmmn BrennE eedidme emedx 80 QLR
B Bwed End gedimime SBERO 88 uBBwied @, ©idwme eIxens’ edHEO
e SEE »IBS oF DOEEE rbew ©idn WTE.

(a) Fe 03 o 88®

(b) CO2 9258 B8e

(c) CO o8 B8®

(a) Fex03 w0l o 91853 98 wosicens Bwm O ¢oo FerO3 dwrnp B850
0@ e0med ox0ed. OB wslcer .edider exverecs and, 8C
OO gyders.

(b) 9058 & CO; Beso @B O es¥gen woedids, CO2 v Bewcdds yBPewdc

80 e odn &g D @cd uBPwr deEdismens’, BB8E emeds» @0 oG DOEBD
gebvewrs’ evded.

(c) 928 ©» CO Ben cdom O wsicen oedidw, CO o Bwcddxsd dcdE &0
IBPwm 0dn 8 O» @0 IBPw dEdsmens’, EB8E emedm @0 oG
DOBBl grb®ewns’ euded. uB8wied (. @ime e®ed «@:

0. = [CO,(®]?
¢ [CO(g)]?

[CO] a8 B8e®s’ w@nEmmdd @i emedm 0, Q. > K .0 88 Q.08 od.
BEOBG DD ©wORED »BFOEHO o3 BEOO Q. a8 B @n ©; 9»® [CO2] a8 &

[CO] 98 Bu g «. Yends, o DEOEsl Geibd®ews’ ewvdewsm «©l @
5B P00 OEOE 80 BPwum 0dn ©®s3 »IE.

1 Beggm:
BHD (BeDD 880encd ¢80 e IR, eCh Vel M PIVB DewISesl3d)
RO Bewlsmn 8.

PbCO;3(s) = PbO(s) + COx(g)

PbCOs 0 PbO e 0 @853 w@nomn Bums yeesd K = [COg)] . ec» c¢
cBestowm & wx PbCOs wo s PbO g 02 o ® odBum w@pEommed &
grterd 9 ® CO2 Dig e0¥cencs D @m0, O3 i BHOE H®Ieh eWI BB
a0 edmi OF3es ». e®n 2.12 Cwed (Bedm, Y »o» c¢ wm PbCO;
@renws 0 CO2 Do e053¢ents @m0 gedmndens’ ¢dedl) w0 0 HS ©. aIddved
g, PbCOs3 KO w@i» CO; e8¢ enss 800 g@iends @500 9883 dmrn @05 G¢
PbCO3 es@gbenensd CO2 200 Sewibdme . demnds gdmded 08 200853
Bewisdms 053ezs3 CO2 w1 PbO ¢ oo 05350 § ¢ deounds’ ©w@nEmnned
NN § ¢ LRGeS, e em0, COz wisicens KO w®@n®s w@ii» 880
o0 9@1@dsS PbCO; g@iemwsd o 0 ¢ »E8, o9ddB8s ©@npEmmdd

Oee®@® o0 93 @AR0 PbCO; dwrn S88ee@sd CO, ersicens 0med8 @ a8
@50 0. OB ydmde Bo ebds 008, e® Hew B ebed 0880

Rz ® CO2 2cennBs aw@nBn ¢deddd Bewibms emedm gmd, 98 &
@058 »S® PbCO3 o PbO @rems addBed wegBo w@npEmmnd m®ydi O
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eoeme. (ceed ong) Jenwm 86100 - 12 Sone 0D OEDHO

88 el 008, cerwienns dnews’ 2.12 ded A ege »® w0 e ctesed &
CO; e053¢encs Bded o@D guEss 21853 dw CO2 8 w@nBommn e053¢ennd @wEss
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PKw = —log[H30"(aq)] —log[OH™ (aq)]
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[H*(aq)] (1.0 x 107 mol dm™) &&» a8 @2 eicBs g . ®a®=3 HCl oo &ee
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Qum OU® wlmdens Jwde®ss,
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2OCw® guSiwoen Bema Ka 9 98 gid®@mm e053¢ens ¢ (5350 0 8ag gewcde

BB wosicen, @®ced arSBwmien (Bwd®) yiens ®» gemed pH aoc
OBBSB DE DD .

¥AC Beys BPedecswm pH gos cemme 880 @y ooy 8wdd ygedaws
BBYOODB WDE VD .
1 8600, B@0m»e0 end sS85 gewe e@us’edod)-0ci0 ad®c/ ved® e HEBN
®1@s3.
2 BuB0o. a®c » 980 e G 0 Beg gewls ewics ®ROs 8¢ Su oS
Bug ogBFw0 wew E® wdwien oy .
3 80800, gng Ki @oewns’ @gFf 8800 98»m 88w ecms, gemm
NGB P0D 0ELS HEB O1e5.
4 Bodd. §B» uBBwied O O gedced wum Pedm annsd D@dm
aceas’ e 8enon emel.
(a) @d®wmm ewosicencs, ¢
(b) 2enEom0 0 ¢B:0® & wisicened edme 5O aded
eeBwoen/ D05 YIS A FIEBSS
(c) wOnBom wosigens
5 8000, §C» uBBwied w@OnBom Bum wdmoennd ©O@EmmI 30536 ew
peda emel.
6 8ud0. §C» B Bwied yeBcdE wisicen OB eDeU.
7 8wd0. [H30'] = 10PH o8mewss pH = (—log[H30']) ex»d pH ¢sfes @
[H30'] 08 wenms emeb.
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pH voenme B8e® o gedns cum ¢ieds 5¢egs’ @85 ©wE8 emebl.
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88nd

pH= - log [H30"]

oaB=3, [H:0]= 10" =100 =316 x 107
[H;0"]=[A]=3.16 x 107 mol dm™
[HAJsomes = 0.1 — (3.16 x 107°) ~ 0.1mol dm™

e® »Jrep @0 e®etd BRBeRDB WE VTS «©:
HA(aq) + H.O() =H30%(aq) + A(aq)

$0®» es3¢encs/ mol dm™ 0.1 0 0

e053¢en ©@dmes/ mol dm 3.16 x 107 3.16 x 107 3.16 x 107

- OB tosdees/ mol dm? 0.103.16 x 10%)  3.16x10°  3.16x 10°

- e@Eom 053¢em/ mol dm 0.10 3.16 x 107 3.16 x 107
H;0% A~

0083, Ko = [H30"(@q)l[A"(aq)]

[HA(aq)]
~Ka=(3.16 x 107°)%/ 0.1 = 1.0 x 10°* mol dm"
pKa = —log(10°%) =8

227 AR »t3® o 03O guSwien HBoma
BOH ¢@c »ed®ed auSlmdens suwm ciedn udmdenens’ B30:8m .

BOH(aq) = B'(aq) + OH (aq)

& B38w0d e®eid ¢ BBws v w:
B(aq) + H2O(1) = BH'(aq) + OH (aq)

BOH(aq) ¢@c ©e@c B'(aq) @0 OH (aq) 90 acSmdes 80 ©i8m 9 and, o8 &
a8 0 wOED a®E-D©dm ©wOPEDDIVD @I @. »ESPed auSwoenc
©C® Y OB Boms 9880 guSlwier Beme ¢neds’ »(€sedn and, da K
BBeHT 8o ewel. B@REDed a8 DBV wecdE ©HED Bicen @wIgd
OB O3 sHm (eds B8mIwmens’ YK BE VIS o

[BH* (aq)][OH™ (aq)]

K= TBEIH,00]
CRC BBEDEO I @I,
_ [BH*(a@)][OH™ (aq)]
K[H,0(D)] = Baq)]
_ [BH"(aq)][OH" (aq)]
b [B(aq)]

»wewos, BOH(aq) = B'(aq) + OH (aq)
[B*(aq)][OH™ (aq)]
[BOH(aq)]
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a.emues. (e eng) Jews gD - 12 S _

0l 0w wislcens ¢ ¢, BOPEDD0 Oeglen DO O8 guBwien (Bedn)

S@rens 0 ¢ 00 Y, IWEE R BOPEDI BLHB BECHI GDIODG o®ed ¢ Edw
29125 [es}

K - ca?
T 1-a)

e® 9E® ouBwie EBFeds 08edPedd gomde BoeO  axd
[OH (aq)] > [H'(aq)] ©» anc &a(8s5 ¢oesec pH > 7.

23 9eds3 298 K € ¢dc ©ed® w@nom gudimden Som (rsed.

23 09D o0 ©F ¢AE YL BB gueSwden Som (298 K &)

28008ce @353, (CH:),NH  5.40 x 10
08eBCe @85, (C:Hs):N 645 %107

a1e®3Rwso, NHj 1.77 x 107
8683, CsHsN 1.77 x 107
@ BB=3, CeHsNH2 427 % 10710
8w, CO(NH2)2 1.30 x 1071

CRAC O ©PIBL ©Og JwCe® & e adc Dvwewrd @it ®B3BN ¢ OB © a8

2OO»E BOY. g edme dxfesd g segd [H(aq)] @00 [OH (aq)] verms
BBOEB. swm & a8 ccowdens o® gedawn swiEE 8.
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[NH," (aq)][OH~ (aq)]

= =180 x 107°
’ [NH;(aq)]

(D))

—— = 180 x 107°

(0.4 —x)

0.40 —x ~ 0.40, e3:3Bobsencs exe®s3
& _ 1.80 x 107°

0.4 '

x=[OH (aq)] =2.7 X 10~3mol dm™

500 R BPEsgHed DE.gmd 86838® {[2.7 x 102]/ 0.4} x 100% = 0.68%, ©®
BB DVBwB DEo® .

~.pOH = -log (2.7 x 107) =2.57

pH + pOH = 14.00, ®2530500 ewxie®s’

pH=14.00 —2.57 =11.43

(ed [OH (aq)] = (2.7 x 10®), .[H'(aq)] = 104/ 2.7 x 10°=3.7 x 1072
S pH=11.43)

228 Kawo Ky gm0 082530500
Ky v Ky 88ed€s a@dcwm ® »8®um gaemd Hewdbmas »08. a®E-»e®
20380 GOE® ¥ ¢ OE ICens’ OBeWO OB @. swm & B Beym
EBEDBIB:
CH3COOH (aq) + H2O(1) = H30"(aq) + CH3COO(aq)
_ [H30"(aq)][CH3C00™ (aq)]
a [CH;COOH(aq)]

CH3COO (aq) s30i33@2 ©ed®@ som ©@m0encd amnd SEe s@® g5S8e 8.
CH3COO(aq) + H20(1) = OH (aq) + CH3COOH(aq)

B Bwd e e guSwden Bome Lsiem DO,
_ [OH™(aq)][CH;COOH(aq)]
b [CH;C00~(aq)]

0® guBwien Bum ecend QLG e DO,
_ [H30%(aq)][CH5CO0" (aq)] . [OH™(aq)]|CH;COO0H (aq)]
[CH3;COOH(aq)] [CH;CO0~(aq)]
KaX K, = [H30%(aq)][OH™ (aq)]
oo®: K, X Ky, = K,

Kax Kb
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B Pwo ecm O we B0 IBOEH yeors dced e 3uSmiens AL ¢sd eBess.
CH3COOH(aq) + H2O(1) = H30"(aq) + CH3COO"(aq) ----- K,
CH3COO (aq) + H20(1) = OH(aq) + CH3COOH(aq) ----- Ky,

H0(l) + H,O(l) = H3O'(aq) + OH(aq) - K,

Q) 0DE I B¢ O e®n JeIeBH BOPEDHD BAT ewmig BRBO @myOm
c.

©000: ©® BT BPwr ecm el O OB PP ORL IR DE
OB 0, weSH gB8cied we@pBrrn Bume & »8 oB80i0E ©@npEnmnmn
Bomesied QHhmens’ ey Clod.

K,Ky = K, o» ©@a5350m00, (e 980un gudwmiens oeBe®s ¢ o on
OB .

Ky X Ky = K,y ©®2530500 50,

2®C® YACHD B 05 © (K,0® 0 ©), 98 wogd®m» 9w e 9 D ¢
(Kped) 9 29 ¢) o and adRem GRCHD &8 955 © ©.ygden ®u®ed
BRACHD OB O D ¢ BB g0 eses’.

229 EOOE ScBPedemas o Sed 0edc pH goc
2®c » 0B BEDm omomeBs Gd 880 B weem che Bbced &
guBwiens 0d. COMIR GuSWOHEns’ 505 DIBD/ GG BBEG IDered

BEEHG Y gum oRH ©O8; exmded O ELMmed OIDBO amd BEB ¥
e3P & @501 a®E » »Ee BEHDG OB, COMIE DI/ BBIED B
g ocm @ deo 800 aotiSc) S8e® SmodEs “eddedems oce »(Eed. o®
asSmSw0d goened pH aos emed8 AEmB. gdc ©8dc ey (c¢ : Na',
K", Ca®', Ba> #0€) w0 gac a®cdc awsas (¢c: Cl, Br, NO;s , ClOs a€) eocd
wsE®E 07 B eBbedecmw o0 0. OB YA @OCOES ¥ YAC »eEDES
700 COWMOR O o8 ©. OB Eved pH avw 7 ed. comdenss eces:
NaNO;(s) — Na'(aq) + NOs (aq)

oot 0O CO®OE gors gode SedDedcmwd ©idm od.

a8 ¢z’ v» (Pedm DEODED aus DO SEdDedemw wE®I AEY:
(1) ¢ a®RLBS v YAE »BOWRS B § cder, ¢¢: CH3COONa.
(i) URGC ad®ceBs ¥ RAE »EOLRS & § cdew, ¢ NH4CL
(1) ¢RC a®RLBSS ¥ ¢AC VWBOLBRS B § cdes, ¢gr: CH;COONH,.

oeg O30 awss CH3COONa, CH3COOH ¢ #®@cens’ © NaOH gac »e@ens’
DB § OB, O6 SB6 Oened wdyrlamewns’ eusimdens ed.
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CH3COONa(aq) — CH3COO(aq) + Na"(aq)

e®etd ©ie¢y @B8edd gum i3S adce ® OH gum ¢®s &eed &
“cSDedemws ©d.

CH3;COO(aq) + H20() = CH;COOH(aq) + OH(aq)

cdc adcus 0 B0 adcs (Ko = 1.8 X 107°) ¢oemed gm dxensd ©
sOBsles’ acSndens/ Bwdms eon 8 ¢. 0@ gBdcw dles’ ¢owmed OH gum
e0sicenss D18 8 O8 9t D 918 B® @. OB dennm pH avw 70 O18 .

2.19 Beg»

0.10 mol dm?® eed8c® @800 (CH3COONa) cvescm pH qow oesma
@(55;5). Kb(CH3C00_) =56 X 10_10

88no
CH3COONa gioened CH3COO (aq) »o Na'(aq) 200 es®@gbeneowsd gusimdescs
95 gms CH3COO (aq) 8e80edemwm ©d.

CH:;COO(aq) + Ho0(l) = CH3;COOH(aq) + OH(aq)

200®w es023¢encs/ mol dm> 0.10 0 0
es0253¢en @®mes/ mol dm™ 5 +x +x
. e3@Bmmn essgens/ mol dm3 0.10 - x +x +x

¢S @0 ©e® guSinden Bunw e SeSbedcmn BePy ORED Bwmm
0®ed E8n HS «:

_ [OH™ (aq)][CH3COOH (aq)]

b= [CH3C00~(aq)]
QU LOPED EOBS} FIecREBSS,

x2

~ (010 -»x)
Ky @m0 80 Ben 00 ©ed@ed ic®® e053gens 9og @853 ¢d 0.10 —x ~ 0.10

B3I bsenE $IDD DE DS ©.
2

X
- -10
0.10 5.6 x 10

x2= 5.6 x 10711
x = [OH (ag)] = 7.5 X 10~® mol dm™3
- pOH = 5.13
pH = 14.00 — 5.13 = 8.87

K, = 5.6 x 10710

e® gmicewxss ® NHi(aq) ¢Rc »e®ewssd » HCl gac ¢®cews’ eiecs NH4Cl
dced & wdygbenewns’ guslmdens .

NH4Cl(aq) — NHa*(aq) + Cl(aq)
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eoeme. (cotd eng) Jenwm B0 - 12 Sons | 0t BOEDO

3 eWRBE® gum dced & seBdedemws & NHi(aq) v H3O'(aq) gus e0gd.
NH4*(aq) + H20(1) = NHs(aq) + H3O"(aq)

“Bw @Ee@Bw A ©EBOS (Kb = 1.77 x 107%). 0888 dced =o8xs3es’ edens
g00 ® auSmoern el @Icens. e®8 yRdcws ece geaed HiO' aws
0BG BB PHE @Des D i®E® 0. dRB NHuCl &8 ¢densm pH evw
70 980 gf) @d.

CRAC a®RWBE ¥ AR »BORS OyPfosim § cdesws:s ©» CH3COONH; 8
BcBDedecmn D).

CH;COONH4(aq) —» CH3COO(aq) + NH4*(aq)

CH3COO0 (aq) + H20(I) = CH3COOH(aq) + OH (aq)
NH4"(aq) + H20(1) = NH;(aq) + H3O*(aq)

g C ML BBx ¢Derwss ¢i®Em 0D ¢, »Edn 0 ¢ e cgB®» @d ¢
wBlm A€ ©wDBBles ¢AC adced ¥ (AR Pl ey AR OBH. svm
¢BedD) B8 &0 e® cden 8EAC Qe endd® g vS .

e Kb> Ka (pKy, < pK,); 228 gromnemed Kb mdismed Ka © 081 B8ac &
80 genss 013 ©5. BB, DIEHEO O DiBens’ “c8dedens
02 en8S. @pEomed & H' gus g@rensd dtn &8 OH gux y®rencn:s
>.

o K»< Ka (pKy, > pK,); 99 grovosed Kb, mdssed Ka © 08 ) O
80 ¢enss OB 5. mwmed &c8dedcms, gremed
“c80edcmsd D8 ¢dnnd ewdS.

e Ka ~ Kb (pKy, ~ pKy);Ka o553 Onewnsl Knd 815 50 ¢idess odiewnd
€00 ® ¢ @b.

2.2.10 @9 gonEE o SBw IO

adc - 980 guSmians M CD®MOR SeBdedcmn BEAE o 008 wdes & a8
023 guDenw €S @8o® CIDMOC QR 30DHDD BB O eeny. denss
@3¢ OIS DS O ® FuHB D@ OB eI (Ders O S HHDEOE Qe
8O 0O ¢. emg MG (R aBPCRH® e (AR »EOGD uSWiens OB
»OE.

Bebames oce 0eidn® @8edd 0 il a®cs v» e¢» ® O» ® giveed
e 0 @ DO, s wwoewmdEs ¢Hedm @88 & e ® CH3COO0 gox

@85 guSwcens 0. e®8 & CH3COONa(aq) ed®gbesewss’ ¢, CH3;COOH(aq)
9820 ¢ Bewdmws @d.

CH3COONa(s) - CH3COO (aq) + Na'*(aq)
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CH;COOH(aq) + H,O(I) = CH;COO (aq) + H30%(aq)

oG DLt gewbewd axm® CH3COONa @&z CH3COOH ¢ioenc=mo CH;COO
2wz O B8O, w@pEmmD ¢peems’ D80 dEtwms B @8z CH3COOH 8
2eBmoens oL WO amd, Oa B8 evm wisicens af) SCe0 ebn .
21853, CH3COOH 1 CH3COONa @ e¢® © @to® ¢10enns 9@ 053¢enens’ ©
@3 CH3COOH ¢ooencmd 080 oeds’ a®Em» «. a8l ad®ced auSBwmdes
BOPENEDE Bz’ SO0 e¥nd EDemewrs’ e &fedd awsx»d@. CH;COOH

» CH3COONa w» ecems’ ® wmenm @85 ewmig gome ds53ex3 CHiCOO
aemed.

@G BB GoDTERB Y (O COBDERO ©g § aBmGEs tlo@ DB
O S0 e¥neds’ w@Emmdn 8¢ D Do’ Je8.

0w pH avw Sbers S8e® o aCs Daewrs’ s EDerm® DB o
BBe® @1 ewig ¢ns $oens D1cos ) 9f »IE.

28 HA »® ¢ a®cs 0 NaA »H® 98 cds dens at.q cdensz pH aon eEmo
REY:
HA(aq) + H>O(l) = H30%(aq) + A (aq)
[H;07 (aq)][A™(aq)]

* [HAGaq)]
°® amd,
[HA(aq)]
H;0%(a = Ky—————
ecuend ® o O53e®s3
[HA(aq)]
—log [H;0" (a = —logK, —log ——
g [H30"(aq)] g & TA(aq)]
+ _ [A” (ag)]
—log [H30 (aq)] = —IOgKa-l'lOgWaq)]
e® axnd gsd e®etd E8wv HiB w:
[A”(aq)]
~pH = pK,+log —=
T PR HAG)]
©®d
pH = pK, + log[ecgd®m »ed@cs]
[¢®cc]

PID YIQB @HBTITL — VEBEIACD ©EIenn BHEDS HEBOD) C1oR.

K. 8 oo, a®ced wisicens 1 ¢®Eers’ D356 Lo t053¢enn ¢t 53
5O g0 cdened pH aov vemmas »eg o8 «.
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@3¢ gD $0enn 8D OOEOE & w@imvens’ ¢sO HA ¢dc a®ced aid®mhm
053¢ enns’ O8 coemed (NaA) wislcencs ©¢n) CreR. ©® ZewedE wIBCen LIRSS
g 085 gue O mud (0.10 mol dm?) asd adced aeSwoeasc w1 O

EeDbedcms emnmeEm »8e o ¢ HA ¢dc adces 0 Seos A (aq) acmed
BeDDede yIns ©IIDBERS e aCs D B 006 DE.® BBBHBBewHS.

29 ¢ NaA co@moess’ cedm A (aq) oo aomed @8e S HA 8 acBcens
DDECDS WO D @B, eaBmceans e HA 8 ©@5e Swm A (aq) eomed

SeB0edcre D ¢ior wdus . 9B 80 evsiAbes — HEERED
2@miened ©@Eom tsicen e@Ce GI0®HD tcen @BEE VIS .

2.20 Begym»

(1) 0.20 mol dm> CH3COOH 5 0.40 mol dm™ CH;COONa c®enw pH aocs
OEBBS DOBIB.

(i) coes »B »® 0.20 mol dm™ CH;COOH ¢ooenc pH goc nes o ¢?
Ka(cscoom = 1.8 x 1073

Besg®

(i) CH3COONa(s) uac Beys Sdedenws Sen wd®ybenensd Swdme ©d.
oa8s [CH3COO (aq)] = 040 mol dm® e®. [CH3COO (aq)] 8
aeSmoes «ous 0 s 688 ceadm CH;COOH (aq) eisicess
@BNBED BE KB @. v B a0 [CH3CO0 (aq)] = 0.40 mol dm> eces
¢ [CH3COOH(aq)] = 0.20 mol dm> eces ¢ o» o8 .

CH3COONa(s) — CH3COO (aq) + Na*(aq)
CH3COOH(aq) + H.O(I) = CH3COO (aq) + H;O"(aq)

0.20 mol dm™ 0.40 mol dm™
[H30" (aq)][CH5CO0™ (aq)] .
a = [CH3COOH(aq)] - e
[H;0%(aq)] = Eg:ig% X 1.8 x 107°=9.0 X 107° mol dm™3
pH = —log [H30+(aq)] = 5.04
e @0 e®a 8 »e v . pH = pK, + log [e.gqd®m ®ed®cs]
[e®ce]
pH = —log(K,) + log [e30c38®2 ®ed®cs]
[@®ce]

H = 474+1 040
pr = % °80.20

pH = 474 +log2
pH = 5.04
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a.esues. (el eng) Jews Desd - 12 S _

3®Ced wisicens ¥ COMeE IBICenE eI DB3BN § Do gDt onD
(BDedm Begnems’ 9t emel.
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_ [H30" @9)][CH3C00” (ag)]

K, [CH,COOH(aq)] =18 x 107°
x010+x) _ 1.8 x 107°
(0.10 — x)
X 80 B3
x (0.10) ~
~010) ~ 1.8 x 107°
x = [H30"(ag)] = 1.8 x 10° mol dm™3
~pH =4.74

95® pH = pK,

e aam @ddencs NH3; 918 ¢@c »ed@wes w0 NH4Cl 98 98 e atdoq
OB ¢ P30 0. B@Emmed &,

NH4Cl(aq) - NHs"(aq) + Cl (aq)
NHs(aq) + H2O(1) = NHy'(aq) + OH (aq)

NHiCl 8 e0gben audSmdamecs’ o@eems (85 «®8 NHi(aq)o ©& NHsi'(aq)

38 . @® Besn NHi(aq) + H2O(1) = NHi'(aq) + OH (aq) ©305Eom00 oo od.

e® Bewo o® gwemed pH gows gl danensd ® ©iemae D535 @wn (Sedm
BOREDHNEDS:

NH4" (aq) + H2O(1) = NHj3(aq) + H30"(aq)

80 e®edd B8we v(d o .. K, = [H3O+[1(\Ia:)]£1?;3)§aq)]
Ko[NH," (aq)]
H.0" L S e |
1:0" @] = i, o]
[NH,* (ag)]
- + - _ r * -~ 7
log [H3O (aQ)] lOg Ka log [NHg(aq)]
[NH;(aq)]
_ + - _ L A o
log [H;0% (aq)] logK, + log INH, * (aq)]

a0 e®etd B8w vB «:
[NH;3(aq)]

pH = pKa+10g M

pH = —log(K,) + log [eo@qB®» ®ed®c]
[@®ce]
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NH; 00 98 oo 9 NH4Cl adeq cencs & wisicemensd ©® g NHj
OO O @feds’ 9ieddn ©. WEOG D LB OB ¢ © @ (IDEHED

NH; 8 geSSmcess NHs' oo aamencs o emeb.

2211 ©8@88» gn®iesm

D)@ BT GO D 0BICenE, OO (G@I1hw) DS ©BHEedSI
HRTBedm 5¥cent (B30 DO Oerk:s HIVDens’ BUens B8e® FwwEeS. e®
BodBed & wi@mvens’ g8 «©8@ &R »0g. detd »0 O uBFwomes o
2®ybenewrs’ gBF0r SERO @dns »Os D16 8810 @t O®RE. @1 Hencs
BBO s 95 Fwd ©@uben 8O gz ©®B350 Guzde @ d€ =o8.

0O EPBBn HI gD CEWBBG

emy@romes BoDes Om B8 g am@imens’ (3gidged mRym GAD 53BN
20T mBBE G Dens) BediBBeI®HD ©wem Y®Iwmu DdeCEene §lo®
0RO ()P BEiEEdDB DAL CRD ©@BNEBIZN NBICHONBS G GID-THES)
O emel. 0® HBedldBewi®Bn Buercd gwr JBD ades M1 810 &l

@m0 813 (Veq) 318 Bu@.

2m)@  gBPed 00001 GBHWOE BedlSBewi®Be  ¢wizn B0  ewsd
ddeCesed OYC GIE OGBHG BDE DU @ gdisndnd e®xs eewnd
22)@1OE & @0 @Y EBEBEO 5@ 8 D SDEED »EN RO WS
. & cOmdDO ged o amd oo wistes gsim eEBEBs ®h »EHB
am)@ime Iy B8O 0 BBOE. edvewnd DO 0® a¥m EEELG (Sedsies’
SdeCenn ©8m Dennd Oor O CRD drwm dUarn edmtd Je®f. O OB
eBam wpedsd HEsIDy) Ced. IIBBEns Bam DUes edmeE wisies’ ¢dered
pH aved 8¢ 0 cdmesd ©w@m ¢. 0® B a3 EPenne R0 adas @5)®es
©8@00 w@mm EWes 8800 Dt O 8 © (@r®@iswewrs’ AT evd:ss 0.05
cm’s). @B CEBBG I OB REBENG ¢l edmd PO egdsen w8 Swey
CeR. 8@ e¢m @m0 OB @ W O ¢ 0®s BEBs g pH edmemd oy
O O g0 ewses’. OB ey cPesed & » w®wmm essed & pH aoces’
2083BICB WE @V B. W@ WE ) TREEBBE BB ECEB ® NBIcEn 53BN
B0 au0 O WO CRAD gX@ismed 8@ wO® ©8y B ® Qevwm (cgr: pH
2®3) e0med Be® 01D e®INI DB V1B ©. ePOBH w@mmN EPenn B EED abd
(Bed. svm 01 OB am@ismed BEs® I @B WL I BOWHN EWBBES
&m0 e1e@® 88 emel.
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Biec0R0 —,| \
-
8gecdy
§3020Ds
| I’
§
O i gzl cdencs
czsfranw\ i { ’ |
85 ©880/cm’
(a) ®
2.16 S5 (a) 25y@> wESe® cg WO TN LIBICHEBs G IDenE

2@ SEidped »A dGedded 18 am®@ime ewe®s Oy B8e®s3
DB @RI eMel. BODDI EIBBBE DI BB EBBBG ¢nd DB
(b) gdmdens’ euslm® emeb. cbamnz »idmens’ sl cense BUens
OB D g0 O8 e cdmns BOPsemn WOy By an@iwes D18yd
(0.05 cm’) @Dws 0. cdBOE HeBBeci®Bm gorer ©8E0 ® YRPc DO®
208300 w@m Cess 00, OB O EWes @D, »® O ® asin
css s8@00 D& gfe. emet O ¢ e® gcs 8@ edme pH eved dac

eD®»BBO oy @d.

a®c - w8 ay®im

0® emDens & a8 sun (Pedm 80 Dg0® axn®@ism 88AC »e0siend.

(1) o9c a®cw®E ¥ YIE »e®us amo
(1) ¢Rc a®cwxd 9 IR »eE®WS amd
(11l) e a®EwE ¥ AE »EOWS o
(1v) ¢RC a®cwus v AR HBOWE o0

£5710¢D CDEE DDIBBB DI FDNIDS B 06 © Seddedemo O (BB ¢AE

2®EES 0 RAE YEOWS avd eN@IHE woRTen ©d.

OO (Wedm emdetd & O O ¢@ismE ORBIW O EWEBG DI SIS

50 (am@ismed ©8@ ©s@®) pH gved edxed d® v 98 veame dus 3 OB
QD CBed® an®ism wmd B8EAC aVBBE WOE. BoE drewrs’ OG, 53BN
20253 en@BsS G DBEEEBBG I (535N NI MHEBS G @i @m0 ¢R®IesH

2em A8 pH aved BOcme 0ee3dsiBnd @0edld 0 ©(Be® EB3ennsS.
e®8 1 a8 eewlnsIBwd MO O (88800 ded8d pH gow) v
DDBeHE. @i D6, am@imed dwy B8O w@w pH avos 918 qencs

et DM DIIesI ¢ BBIB GRS T3GD 0ers’ S30ent WIE.
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aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

o AR G - YAR VO BF®I®
0.100 mol dm HCI ¢®es 25.00 cm*s 0.100 mol dm™ NaOH ¢oescs @ew &
eDE0D 3ROIBHG BEDBID.

(e0wm: 330000058 v Bewsdgeds’ 0.00 cm’s BoDcsmeds oo =88 @
oD DB @).

8¢ 0 B Pwd d¥ess,
HCl(aq) + NaOH(aq) — NaCl(aq) + H>O(1)

HCl(aq), NaOH(aq) »» NaCl(aq) gac BeysS BDedcs @88 qovm uBSw0i® awsd
eo®etd B8wu »S «:

H*(aq) + CI (aq) + Na'(aq) + OH (aq) — Na'(aq) + Cl (aq) + H2O(])

cvemed pH aows, NaOH ¢den =800 9w emedsm &3 O gluseb & 98 o

H'(aq) 0 OH (aq) esodc wedss wisice @ A€ =08» 0 a8 ¢B8E. 2B
2@ EHEBBEO 00, BN EPBsed & ¥ OB RHBBBO gy BB 3DENDE

g pH aos wem 2(Ee® 0S80 Sed.

28 ©efd ©woOmm EEPBsEO (@Hh® wew adeas NaOH «8@1® soemoe »0§.
2@ cesed &

HCl ®8c g®ess = NaOH @gc g@ess (HCl » NaOH endc
3001880188 ¢ 1 : 1 9(89)

CoaVa= GV s 0ce®s3
(@®8 a emecs’ HCl ¢, b exmess’d NaOH ¢ ¢5ed).
(1) @ cBess EP®s ¢das NaOH ¢den 8w 1 ed.
0.100 x 25.00 =0.100 x
- Vv=25.00 cm®

(i) @00®@wed 8 cverecd HCI eizseens 0.100 mol dm>ed. HCI gac adces 2853
c0emed pH g svm (Fedm 88 .
pH = —log[H30"] = —log[HCI] = —1og(0.100) = 1.00

(111) @m0 EPescd exd HCl £1840 «08» and, pH avws Scers D530 1850
a® HCIl eosScenens. NaOH ¢oen 10.00 cm’zs, 958 ©08» HCl g@ienco
ot3ed BediBBewi®8m ece af) NaOH g@earcs dwnn B8e®s3 e
9180 a8 HCI eosSgencs 00 pH aos e®edd ewds oS «:
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~0.100 mol 3 1.0 dm?
#0®o2 HCl g®rencs =~oam X 25.00 cm® % 1000 o3
= 2.50 x 1073 mol
~0.100 mol 3 1.0 dm3
Omr w¢ NaOH g@encs T odms X 10.00 cm™ X 1000 cm?®
= 1.0 X 1073 mol
- 88w e HCl g@enes =1.0 x 1073 mol
-o88 HCl g®iencs =(2.50x 1073 — 1.00 x 1073) mol
= 1.50 X 1073 mol
N _ 1.5%1073 mol 1000 cm?®
-@88 HCI (H30") esos¥gencs 35,00 o’ T o0dm?
= 0.043 mol dm~3

-pH =-log (0.043) =1.37

(iv) sommn cfesed & (NaOH coes 25.00 cm’s Omn 88e@xs3 o) Sag H oo
OH au» s 8 g. Na' v Cl aws» eces 008 NaCl coe ¢ £c80edem@d
0052 @20 0. OB YAC GOC - YAC »BO HBFOD L@ cPesed &

DO D350 § O © BORED BB Fwd (REL BBFwd) 58,
H30"(aq) + OH (aq) = 2H,O(1)
@ cesed & [H' (aq)]=[OH (aq)] 9 ¢desed pH = 7.00.
(v) NaOH ¢ooen 3500 cm’s oevwod Sedzm HCl g@encd  eoessicmd

Be08B8ew®8n danews ¢80 NaOH s@iennss dwrnp 8B8e®s3 oy 18450
815 (@88) NaOH wosicencs @i om g .

a00®s» HClg@iencs = 0';322:1 X 25.00 cm® X 1220(1:;
= 2.50 X 1073 mol

oo ¢ NaOH g®escs = 0';322;)1 X 35.00 cm3 X 122;:;
= 3.50 X 1073 mol

-850 we HCl g®oencs =2.5% 1073 mol

- @88 NaOH ®ienw =(3.50x 1073 — 2.50 x 10~3) mol
= 1.0 X 1073 mol

- 56 NaOH (OH') e escs = 1'2;;:;;?"1 1f2‘;:;3
= 0.017 mol dm™3

.pOH = -log (0.017) = 1.77
.pH=14.00-1.77 = 12.23

O1eess: pH = 7 «@®e & pH 9w o® ©08@m0 wikbme 9 90 8 ¢0d ewvess.
2@ ePese grssimed & pH aved edme 88 emeds gdime @@ TE.
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aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

NaOH ¢ooe5 24.90 cm® omn 88@:
NaOH ¢ooes 24.90 cm’s, 5@ =082 HCl g@iercd o535 6eB80w®8m

Danews’ @8 NaOH g@ieamns Onn 88e®x3 wey 918340 a8 HCI 8 sisicens ewmdao

SRS
~0.100 mol 3 1.0 dm3
fGAleIOfY ) HCI ®rene = Todm® X 25.00 cm® X 1000 cm3
= 2.50 x 1073 mol
_0.100 mol 3 1.0 dm?
oo »¢ NaOH ge@renw = Toams X 2490m® X
= 2.49 X 1073 mol
588w me HCl g@oencs = 2.49 X 1073 mol
988 HCl s@oencs =(2.50 x 1073 — 2.49 x 1073) mol

= 1.00 X 10~° mol

_1.00x10"3mol _ 1000 cm3
49.90 cm3 1.0 dm3
=2.00 X 10~* mol dm™3

988 HCI (H30") e8¢ e5co
-pH=-log (2.00 x 107%) =3.7

NaOH ¢ooes 25.10 cm’® o 88@:
25.00 cm’0 ©&n 98 NaOH ¢es 8@ ewos otz HCl g@essd eoessicmd

BeB88ew®Sn daewnsd 9@ NaOH g@res dnnp B8z w©g, 918gd NaOHS
23053¢en3 ©edB G G.

0.100 mol 1.0 dm?3
= X 25.00 cm?® X
1.0 dm3 1000 cm3

= 2.50 X 1073 mol

&00®»» HCl g®@sencs

Oy we¢ NaOH g@ienws :% X 25.10 cm3 X %
= 2.51 x 1073 mol

- gB8w@ m»e HCl g@iencs =2.50 X 1073 mol

58 NaOH g@encs =(2.51x1073 — 2.50 x 1073) mol
= 1.0 x 107> mol

@58 NaOH (OH ) esosc e5cs = 1";2_11‘;;“;"1 13.(;001:;3

=2.00 X 10"* moldm™3
-pOH = -log (2.00 x 10~%) =3.7
-pH=14.00 - 3.70 =10.30

0® ZAC 2OE - YAC »BO @Il O CHers wdsed & pH gved 8
cusemm edmes (0.020 cm’® s8®r comes e pH Som 6.6 edmens) 8¢

D2 O @0 BB ¥ @. O »0m ¢ NaOH ¢den 88100 ©edBd eenmae
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20 c¢ pH @oces’ gemicon 88e®s3 asd 2.17(a) Jwed ¢dedm pH o
G O B ©. ad®Eed ¥ HLBOeE Gy IBigened edmws w@w pH Ondc
»88® 2.17(b) ciewxs’ eon® emeb.

0.100 mol dm”

0.001 mol dm”

T s s

Teo- 2

50 -

30 -
20 -
1.0 -

60 -
0 -
3.0
0

i i S
1 T T T " Ll 1 1 T 1 T Cad

| S, Y — -
0 5 10 15 20 285 30 35 40 45 50 0 S 10 15 20 285 30 38 40 45 S0

am®@er (NaOH) e8&8/cm? am@em (NaOH) s8&e/cm?
@ (&)

2.17 S50 (a) 0.100 mol dm™ HCI ¢ooes 25.00 cm’z$, 0.100 mol dm= NaOH ¢ encszs
©B0® am®sme 800 ace am®ism Ome. NaOH ¢den 25.00 cm® omn
me 80 dged» pH = 7.0 § w@mon cFfese aosimed & o8 &g pH
el e ©d. (b) dwess eusim® emedmned HCI8 »i NaOHS
200®ww wsicened 8¢ O» BOEm w@® pH Onde 8 O dm»d.

Go0®» wBicens g8 O 20 pH Onped (8560 @) ed. BemiddnBss ®o
0@ie@mB8e®E g (TamdE mbun @53 mev b emel.

o A adc - YAC VO By
CRAC adeu O @80 a®Ewe I AR LW O eite® »BeiFeld) end
B Bwd BEDE.

CH3COOH(aq) + NaOH(aq) —» CH3COONa(aq) + H>O(1)
NaOH gac »e&ews 21953 58800 svn crseds o828 Eds v «.
CH3COOH(aq) + OH_(aq) - CH3COO_(aq) + H>0(1)

oo as D85 wimdl mdm c¢ 88 CH3C00 (aq) asma “eddedecmed ©ikm
0. am@ivmed w@mm cesed & pH avs BUenc dned o® g8 wieds.

88000 aume SeBhedcms Dx¥es e®etd w:

CH3COO (aq) + H2O(l) = CH3COOH(aq) + OH (aq)

OB 0ide® #8Bedd w®ens OB W@ CHssed & g83edd aumed
BeBDedcmye i @m0 o Buecm DBHYO OH (aq) aw» o¥neds’ gdemed
pPH eow 70 & ©d. ¢dc a®cwex ¥ R »Eewes and ewedm e® dbved
8@ ¢ DB BEAC dDeRINWS @O0 158 @8 it »OE.
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0.100 mol dm CH3COOH(aq) ¢o®es 25.00 cm’=3 ®o 0.100 mol dm™ NaOH ¢od sz
ans 8¢ 0 am@oms wem dcE. Ki (CH;COOH) = 1.80 x 107

cvemed pH goo, & & added & dmwn emedm NaOH ¢den =680 axnd
@08 Bewdms exng CH;COOH(aq) @i CH3COO0 (aq) g¢smdc (CH;COONa eces

©70¢)) ede sicen @ A€ sO8m D #sd eues’. YA aOC - YIC »LBO
em)@romem & od ® 0@8 € ¢ 2sd B EBved & 8@ EPBEBEd @id o

2@ RPBBBBO Bty 1 dEMDE & gvemed pH avw 81EBEERO o H(S .

oefeds’ a8 ©w@mm ePess e ¢deas NaOH ¢den ©=8@1® oemma »0§.
2@ ePesed &,
CH;COOH ®gc g®ens = NaOH @gc g@ens (CH3COOH © NaOH axd
Bed188ew®Re 1 : 1 @353)

CaVa= GV e 0w8e®s3,
(@8 ‘a’©8xs3 CH3COOH ¢ ‘b’o8=3 NaOH ¢ soednos @)
(1) w0 cPusse PO ey ados NaOH ¢den ©8@i 1y 58,
0.100 x 25.00 =0.100 <V
Vb =25.00 cm?

(il) @0®ved & goens CH;COOHOED eiedmlsd 0.100 mol dm™ @®. CH;COOH
cAc adcus 8%, [H30'] Bbers dmecd 98 918 auSmdeaens. 958,

CH3COOH(aq) + H2O(l) = CH3COO (aq) + H30"(aq)

Ka908pe0s3 [H30'] c®@etl oeamme 0.
CH;COOH(aq) + H,O(1) = CH;COO (aq) + H30%(aq)

a00®w e3¢encs/ mol dm™ 0.1 0 0

e3053¢en e@@mes/ mol dm™ -x +x +x
. e@nEmm isteess/ mol dm? (0.10-x) +x +x
. e30Bmm osdcens / mol dm™  0.10 +x +x

((0.10 =x) ~ 0.1 e353Bwbsens ¢5)

[H;0" @] [CH;C00” @ag)] ~ x2
a = [CH;COOH(aq)] GEY
x*=1.80 x107°
x =134 x1073

=1.80 x107°

pH = —log[H30"] = —log[1.34 x 1073] = 2.87

_ [H30"@ag)][CH3C00™ (ag)]
- [CH3COOH(aq)]

DS K,
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2
‘- [H30+(aq)]
a - C—O
Cy o7 a®Red g1od®wn ssicens 8.
[H30™ (aq)| = (K.Co) "2

]

~log[H30" (aq)| = —log(k,)2 — log(Cy)?

1 1
~log [H30" (aq)| = —7log(K,) — 3 log(Cy)

1 1
pH = EpKa —3 log(Cy)

(iil) ©@®m EBesEd e, d»r w0 ¢ NaOH g@ies ©Be0i88ewi@8m
danews’ coemed g CH3COOH s®@iencd d&n of) o 92195 cened
Seome exngey CH3COOH #®cws »i1 CH3;COONa cdens @do@ . o
3@0Bs ©Dem @S ¢ o opd e’ (RAE a®cwem ¥ 98 G ened

(303B@2 03Pel) Bgentd; O»® Budem pH aoc vemoe oy 8
Boo0Sem cden B8RAT g e® B8O g0 ounsi®es - HECERICD

28mCenn DD DS VD @.

0.100 mol dm™ NaOH ¢ooesewss 10.00 cm’s Owmn 8800 og mfsos eEmo

RCY.
CH3COOH(aq) + NaOH(aq) —» CH3COONa(aq) + H.0(1)

_0.100 mol 3 1.0 dm?
eo0®mz CH3;COOH g®oencs = —oam_ X 25.00 cm”® X 1000 o3

= 2.50 X 1073 mol

0.100 mol 1.0 dm®

O 0 ¢ NaOH g@encs =7 dz: X 10.00 cm3® X 500 :nS

= 1.0 X 1073 mol
~u88s g CH3;COOH g®oencs = 1.0 X 1073 mol
988 CH3;COOH g@sencs =(2.50x 1073 — 1.00 x 10™3) mol

= 1.50 X 1073 mol

_ 1.5%1073 mol 1000 cm?®
@88 CH3COOH e3¢ encs = tooo X Todm3

= 0.043 mol dm™3
e3¢ CH3COONa g®@oencs = O 0 c¢ NaOH g@iescs =1.0 X 1073 mol

1.0x1073mol _ 1000 cm?

e3¢ CH3COONa es0253¢ emcs = sooem® X Todm?

= 0.029 mol dm™3
e® 306 gredrenss,

pH = pK, + log[eegd®n ®nedew]
[¢®cc]
H 474 + log 2029
= 4. 0
P 8 0.043)

pH = 457
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iv) ©@mm cesed & (NaOH ¢oes 25.00 cm’s omn we 80) 8sg CH;COOH
S

» NaOH g@nes @ 8 aw. sigem CH3;COONa coers 0®etd SeBDedcma
8.

CH3COO (aq) + H2O(l) = CH3;COOH(aq) + OH (aq)

CH;COOH(aq) + NaOH(aq) — CH;COONa(aq) + H20(l) 883000 a0
esz¢e5 CH;COONa (CH3COO (aq)) g®vescs = 2.50 x 10~ mol

2.5%1073 mol 1000 cm3
S .CRened e3053¢encs =
C 026 50.00 cm3 1.0 dm3
= 0.05 mol dm™3

CH3COO (aq) + H2O(1) = CH3;COOH(aq) + OH (aq)

&00®» es0s3cencs/ mol dm™ 0.05 0 0
e3053¢en @Omes/ mol dm™ -x +x +x
L OB i encs/ (0.05-x) +x +x
mol dm’

S OB i ens/ 0.05 +x +x
mol dm™

((0.05 -x) ~ 0.05 3B wbuecs exd)

D ScSDedcr BEwWD wewr Kb gmams o®ed E8n oS @:

_ [OH”@Q)[CH;CO0H@Q)]  _ ** Ky _ oo
[CH3CO0™ (ag)] (005) K,
x = [OH (aq)] = 5.3 x 107° mol dm™3
..pOH = 5.28
~pH= 14.00 — 5.28
~pH= 872
Ko = [OH™ (aq)][CH3COOH(aq)]
b= [CH3C00™ (aq)]
— 2
K, = [OH S(aq)]’

S vy e ewed wsigenc @d
[OH (aq)] = (K, $)*/2

~log[OH ™ (aq)] = —log(ky)? — log( )

_ 1 1
—log|OH (aq)] = —5log(Ky) —>logs

OH = ! K 11 S
poH = ZP b= og
20e¢Rens, pH + pOH = pK, o pK, + pK, = pK,

1 1
pK,, —pH = 5(pKW - pK,) —3 log s

'H—1K+1K+1l S
SPH = S PR, T 5 PR, T 108
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(V) wommn cEessd ©ty 9d®@ved & Ble Bug CH3COOH go®rens
CH3COONa coens 200 =8obmme O amc O18ad &5 NaOH, OH oces
008, 68 Bgemed pH aos 9@yd OH (aq) sosicamens’ Shers od.

NaOH coeess 35.00 cm’s, ©5® ©of» CH3COOH g@senso
2083253¢ 505502 O 38 Bewi®Bme 918 NaOH g@iexnns Owmnp SCe®s3
eseg, D180 NaOH 8 escens ewsda g od.

3
5@ CH;COOH g@escs = 2100mol 95,00 cm? x —dm
1.0 dm3 1000 cm?3
= 2.50 X 1073 mol
_0.100 mol 3 1.0 dm?
O »¢ NaOH g®@sens = o dm? X 35.00 cm® X Y
=3.50 X 1073 mol
88w me CH;COOH g@oencs =2.5x 1073 mol
~.958 NaOH g@sencs =(3.50 X 1073 — 2.50 X 107%) mol
= 1.0 X 1073 mol
- _1.0x1073 mol 1000 cm?®
-@88 NaOH (OH ) e3¢ e 500 o TS
=0.017 mol dm™3
-pOH =-log (0.017) =1.77
-pH=14.00-1.77=12.23
+ _ Kw
ewd, @ eeseass uey [H307(aq)] = (O (aq)]

[OH™ (aq)] ez gac weHeed o18gc euseess o
0180 [OH_(aq)] = B'&8 e 89,
K

+ _ Aw

[H30" @] =

—log [H307 (aq)| = —log(K,,) — (~log B")
pH = pK,+ log(B’)

abd w0 cSesed &
pH = pK, + log[e.gden veec]
[a®ce]

a®ced ¥ ©8oden weded wisices ©®ix .

~pH = pK,

QD o1y 2.18 dised pH dnewrs’ ©@8edddmns »d ¢ide oS .
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M = pK., +log B"

= % pK, +4 pK, +¥ logS

70

60

50 -

4.0

pH = % pK, - % log C, 30

20

1.0 -

T L S T T LA TV
0 5 10 15 20 25 30 35 40 45 50 O S 10 15 20 25 30 35 40 45 SO
am®ezn (NaOH) e8@m/cm? gm®en (NaOll) s8@e/cm?
@ (®)

2.18 Ggescs (a) 0.100 mol dm™ CH3;COOH ¢oe5 25.00 cm’ 28 0.100 mol dm™ NaOH es®w

emy@sme BEOO e amn®iss Dpc. @ Pess KO8xes’ pH a¢ows
872 § »ed®m» yeldned ©. 0® gROIBHOE w@mHN EBEBEO SHESS
Boiden denn wed (0® 88acd 123 emdes & o8 eomeb).

crledin ctes pH 8o 20w weneg »0 gm. (b) diwess ¢dc adced
SAE0 ©8@® pH 090c 8¢ O BOE®G wotssiemisiond ¢28us emebl.
20Eed AEDD I8 O © @ EBBLG 8 BP0 Seddrwme .

* 5AC ¢Be - cAC WO gYOIH
RC ¢PcWE O» »BeiPecitls @®cEw ¥ AE BOGE O» @Ee®iBwr emd
@B BEDI ACY. @8 & ¢ O YBPwD D5iess,

HCl(aq) + NH3(aq) — NH4Cl(aq)

DHIDHOWIS e30E @RES,

H'(aq) + NHs(aq) —NHa4"(aq)

NHs'(aq) eomed 8c80edcma Hen s@mmn cfesed & pH aows 70 08 @8 «.
NHj"(aq) + H2O(l) = NH3s(aq) + H3O"(aq)

BBw e®iBwr dernm DidsBB®iDe B DYo09eds »BeiPecits a¢®cwm
21e@3Bwy Dennd D BE® D @wxivs .
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Beggm:
NH; ¢dc »&@ed 0.10 mol dm? ¢oeneSz 25.00 cm’s, HCl gac a®ced
0.10 mol dm™ gooencszs 0w am@isma o8 858. K (NH3) = 1.80 x 107

cvened pH avs, HCl a®c ¢oems O emeds & & ¢dediwe & 98 a8 NH4Cl
v Bedms exngey NHi 8 wiedds wisicen @m d€ «08m» 20 gud esess.
OB AR B - YAC »EO® axn@wmed et © 008 ¢ WL Evsved &,
2@ RBBBBO ©B0 M @B EEEO oty pH aon ieBEEO o 1S .

oeg O o8 wOmmn ePess ey a¢des HCl adc ¢den ©801 oewmma mJ8.
2@ ePesed &,

NH; ©8¢ g@encs = HCl @8 g®escs (NH; wo HCl end €8e0i88ewni®SBws 1:1
(89)

CoaVa= GoVo g 008mens3
(1) e cPess sepr ¢das HCl edc =8 1y 9,
0.100 x 25.00 =0.100 x V%
Vb =25.00 cm?

(i) @oc®med & NH; cdened eisdcess 0.100 mol dm™ e8. NHs ¢dc wedows
293 [OH (aq)] ©8 908w» audwdsms 88 Seas ob.

NHs(aq) + H2O(I) = NH4' (aq) + OH (aq)

Kb 908mewsS [OH | 0@t oomow »¢ o8 o
NHs(aq) + H,O(I) = NHs'(aq) + OH (aq)

&00®® e0s3¢encs/ mol dm™ 0.1 0 0

e3053¢en @@mes/ mol dm™ -x +x +x
. e30Bmm0 ts3cencs/ mol dm? (0.10 -x) +x +x
. e@nEmm isteess/ mol dm? 0.10 +x +x

((0.10 x) ~ 0.1 es3Bbsenwd amD)

[NH,*@@)| [OH @aq)] 2 y
b, = NI @] = ) =1.80 x 10
x?=1.80 x10°°
x =134 x1073
pOH = —log[OH (aq)] = —log[1.34 x 1073] =2.87

~pH=14.00-2.87 =11.13

(1i1) ©@®m EBesed s, dmrp ®o» c¢ HCl geens ¢oemed &og NHj
@O D8 BediBBewi®Sn Drews’ i) ©. OBOB Dened DedBS

exngen NH; @0 NH4Cl e #2oq 0. 0do D0»0Es BD owisd
cOemed guterd ¢AC »EOEBE v O8 cL@:mueBs (3.3d®m ad®cewm) g
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B0 derndS. 98 pH aows oemme ©0n B8 asd Biden coen
BEAC ¢()® 0IDHBO ©m DB .

0.100 mol dm™ HCI ¢ooes 10.00 cm’ =5 omn S8e0=8 ey e 0 »Esde B®eo
FCY.

HCl(aq) + NH3(aq) — NH4Cl(aq)

0.100 mol 1.0 dm3
= X 25.00 cm3 X
1.0 dm3 1000 cm3

= 2.50 X 1073 mol

¢00®w2 NH; es®@oenc3

O w0 c¢ HCl g@iencs = Oig(;::gl X 10.00 cm® X 110'2(;11:1;3
= 1.0 x 1073 mol

- 880 me NH; g@encs = 1.0 x 1073 mol

- 958 NH; g@oencs =(2.50 X 1073 — 1.00 X 10~3) mol
= 1.50 X 1073 mol

256 NH; eaig s - e
= 0.043 mol dm™3

esreeq NH4Cl g@oencs = &y e HCl g@encs = 1.0 X 1073 mol

1.0x1073 mol . 1000 cm?3 _
= 0.029 mol dm™3

e NHyCl 8 eosfcens =

35.00 cm3 1.0 dm3
28moemed rednens’
pOH = pK, +log[escgden ad®cs]
[oed®cs]
(0.029)
pOH = 4.74 +log (0.043)
pOH = 457

~pH=14.00-4.57 =9.43

(iv) @@mm cesed & (HCI ¢poes 25.00 cm’s Owmn S88e@z3 o) Bog NHj oo

HCl g@en o 8 aw. o NHiCl coams wvo crbedsm ©88
BeBDedcms ©d.

NH4+(aq) + H>O(1) = NH3s(aq) + H30+(aq)

HCl(aq) + NHs(aq) — NH4Cl(aq ) 88w000 axnd
eszee5 NHaCl (NH4' (aq)) g@oencs = 2.50 X 1073 mol

2.5%x1073 mol _ 1000 cm3 _
S CD@med esigens = X = 0.05 mol dm™3
50.00 cm3 1.0 dm3

NH."(aq) + H,O(l) = NHs(aq) + H;O"(aq)

a00®w e03cencs/ mol dm™ 0.05 0 0

e30553¢ €5 @@es/ mol dm™ -x +x +x
. e30Brm0 03cencs/ mol dm (0.05-x) +x +x
. e30Bmm 3cencs/ mol dm? 0.05 +x +x

((0.05 -x) ~ 0.05 comCems amnD)
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D ScSDedcy yBSwed Kiwc» gmnms e®et .
[NH3(aq)][H;0" (aq)]
[NH," (aq)]
56 x 10710 = %025(@65@6?655)@ a25)D)
x*= 28 x 10712
x = [H30%(ag)] = 5.3 x 107°

K, =

~pH = 5.28

(V) @m0 ESencd ©gd @c®ved B oe®iSc NHiCl cdess 200
=8obmme 9 and, @885 HCl, HiO" ece «08. 98(8s5 8gened pH eows
BYenc 0303 H3O'(aq) O aB888ped ensicenens.

HCI ¢ooen 35.00 cm’ss, ©5® B8 NH3 5@0e560 8308553¢ 0058308 300088 e0ci®5m
daewrs’ 918 HCl g@renw:s dorp 888 oty pH a¢ows oems mon 8 850
(02 @880 @B) HCl 0 ensicencs @i on @gme.

22589 NH; g@sencs = 0100 ¢ 25,00 em? x 04T
= 2.50 x 1073 mol

oo ¢ HCI g@renc = 0.1%(())21231 x 35.00 cm® X 122;:;3
= 3.50 X 1073 mol

- 988 »e NH; g®iencs =2.5%x 1073 mol

-9588 HCl g@sencs =(3.50 x 1073 — 2.50 x 1073) mol
= 1.0 X 1073 mol

986 HCl (H0'(aq)) wosfgenes = 2xl0Tnol , 10000
=0.017 mol dm™3

~pH=-log (0.017) =1.77
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e gefens

1 o WL 1 l

lIJ 5 llu 1.5 20025 30 35 40 45 S0 0 5 10 15 20 25 30 35 40 45 50
an@oned (HC)) 8@/ cm? amn@ened (HC)) «t@a/ em’
@ ®

2.19 Gzs  (a) 0.100 mol dm™ NH; ¢odes 25.00 cm?® 25 0 0.100 mol dm™ HCl gooesncszs

gm0 @MOrMB BRI ¢H@sE Oe. B@mmn eFess pH gos 5.28 g
3®8® geldned 8808. ® aNOWHOE WO CBEBBO SHESS

BD0Bem dennss wred. (b) dens’ ¢ »E®ed yAEHD w®w pH
O0OE 8¢ O cdmE DO wowSIcme ewel. HEOG (A O ©, @m0
CSenn DS a®Bn SO S’ @d.

o A GOC-¢AC WO ax@ ™
CRC aBEuE O B a®Ew, #e®IBwI BP® B WO BT @D e®etd .

CH3COOH(aq) + NH3(aq) — NHs*(aq) + CH3COO (aq)

008 3z D5ies’ CH3;COO oe®c »s NHy' 2®ce8. OO we@wm cesed & pH
aon Biems emedned e®ded Jedbedes yorams OBS. aud o®ed B8t oS
[esH
NH4"(aq) + H20(1) = NH3s(aq) + H3O'(aq) : Ka
CH3COO (aq) + H2O(l) = CH;COOH(aq) + OH (aq) : K»

0® 85=008s Hi0' v OH aum wiecm 80 08 ¢8§. & ccolSmieams ©d.
ceoBSmoems 8 89 ¢ wiecm H30' wo OH g@es 0@ ends wises «. de
O DEH w@mmn eesed & pH oo 70 @@ 05005 gnd de d€ sd8sies’
Ko 00 Kvde 360cs30e ad ¢. Ka> Kb 5@ ¢dens ¢i®Cm 0 o0, Ka< Kb, 5®
cIDen 0l @d.

©® 200 BB IBHIED WD EEID O Deos Evearnss »® pH dnped adm

290 ©8» pH 0d»ed Be® gednw:s emBI08. dv gl drewks’ B3N
DOmeE 000 EBereRE. 0® Ben @ CEPBBE HEN OB M Lo
@060 RO B0 0. IO ¢RAC OE 1 (AR IO 30 G LBIDBEBSI

8¢ o0 emel. e® dbned amn@smwum & pH gved 8¢ O Boeme 2.20 drewss
¢Sed.
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a8, (el eng) e Besd - 12 Soma | 0IeSim BODEDHmD

©000m: OB omdE pH avw, #®@ced v vwe®ed pK ankes’ 1 svD CBedn
OHD PYB HIODEES’ BUEE eWECH D BCHSS IE.

pH =7+ Y(pKa — pKp)

O W 0 »® goeamed pH avoc 70 D81 18 O» and, edme e @0 O
cdened pH aows 70 D8 8 @d.

©®mma
— { ¢« PH aoc &
calsnnd @D em®

>

ol & ok F o el 8 k. B
0 5 10 15 20 25 30 35 40 45 S0

8@ 880/cm’
2.20 Gesc 0.100 mol dm® CH;COOH ¢ooes 25.00 cm’s @0 0.100 mol dm= NHj
0@ @0 @IS BEHI 2T D DPw. OB CHBse 2®ced
0 »EOed wiede RAEHD @n d€ «D8» BT S BBEDe [
c&d ©. ©® gnd oddB0c pH 8 &g cdmes des mo.

SA+SB

""" WA+SB

SA+WB
WA+WB

1\|]!‘i11]11>
0 5 10 15 20 25 30 35 40 45 S50

em®ism s5&0/cm?

2.21 Czescs Qv @ed S» c¢ 0.100 mol dm? Smwed®m a®c o

0.100 mol dm™ &z @®Em »ed® amd 8DO¢:T® aDIBBOE 305906
(SA-gae @®c, SB-gac »e8®s, WA-¢dc a¢dc, WB-¢ac »edx)
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e (ceed eg) Jenwm B8ed - 12 Soma | 0eBSD BODEDDD

22.12 {Be0ed®» 01 AMeiesdm ¢®R e (BgidED v NeI®ED wed®

Pl 2®co (H2C204), 83828 a®cws (H2S04) v emitdemibzs a®cas (H3PO4s)
NS aro® ¢PEOE ¢edn ¢uSwiens e ¥ egledisy OO 8 O FD.
Og 2OC ANILB DS AHEYIOD R BHedD »EFed. H)A Bvisdn
2®ced auSwiens v (Bed® BBWoHndES glD !

H,A(aq) + H2O(l) = H30"(aq) + HA (aq)
HA(aq) + H,O(1) = H30" (aq) + A*(aq)

8O ecg w@pBom Bum (8®c auSRwden Bum) svm (Sed:

_ [H30"(a@)][HA™ (aq)]
o [HoAaq)]

_ [H30" aq)][4*" (a)]
42 [HA' (aq)]

d8ecs’ ®, BY ¢8a008m» ved®ed guSmies gBSo sum ¢Heds ©a8miendEs
eus3In® e v 8:

B?(aq) + H>O(l) = HB"(aq) + OH(aq)

HB(aq) + H2O(l) = H:B (aq) + OH(aq)

8O 101 BOREDDN Bum (080 auSwoen Bum) svm (Bed:
_ [HB™(aq)][OH (aq)]
b, — 2—
[B (aq)]
_ [H;B(@q)][OH" (aq))]
b2 [HB-(aq)]

DBE »eEOOE @)

»BefrstecilBE a®cn ®1 eBide® »BefuSedd gmd aem®@wmmed pH Oxed
atens O e (353D) CBBsEE 8O (2.17 01a). Yo ©elte® VeSO

D@0 HBeiBecits e®cn Yy SO0 acie pH dmw (2.22 Jivw) w®mmn

Ces ecs exnenrs pH coed R 0dmed 80 ecwd euvlin® »08. 08 &
2w G0 ec 8y 0. 2.22 Cwed asim CEBes e 05 0 eyledim
NOEITT w8WTen @¢BRB} wwer & DS .

0t$8s® DRes30 YAE Bens Bedenws O amd Na'(aq) @ COs*(aq) aws 00
©@yrlamens’ Sudmn .

Na»COs(aq) — Na*(aq) + COs*(aq)

0B Bgened g g gedde O30 Na'(aq), CO3*(aq) » HaO(l) @. gc®@wm
Bgemed @8 UACHO® »HEOG DRWeTWO avms VBB ey w3 @d®ned &
»BetrSecids e®cens’ ewesm H(aq) acm, COs?(aq) as» ©@® 988w 38,
H'(aq) + CO3*(aq) - HCOs(aq)
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aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

eR0®, e yB8wed & HCl(aq) 0085 wiwews egledis ©ef u88wieds’
2571062 »BYPSS DeBI0 Gu BO® BBFPwo IE.

H'*(aq) + HCO; (aq) — H2COs(aq)

Beg ©@wm cPused & Bgemed svm & @8 wOPEND OB D SER «.
02853 pH aows Sbeas emedned HCO; (aq) asmdc Eeddedcmess.

HCOs (aq) + H2O(1) = H2CO:; (aq) + OH (aq)

@B w@mm cuesed & Bgemed Bwn (WHedm wEOPEHD OB emc, OHBSS
pH &oc SBbes eomedmed HCO03(aq) adced &cdbedecmens (8§
2eRNwoewnens).

H>COs(aq) + H2O(1) = HCO; (aq) + H3O'(aq)

QD BT wo @ et ABe® &, el w@mmn esed & Bgens s D DS
eSS w@mmn Cesed & O ¢®ED O AV D10eHwD) .

Beggm:

0.10 mol dm™ Na,COs(aq) ¢oes 25.00 cm? =5 wo 0.10 mol dm™ HCl(aq) ¢odescsrs
gm0 8¢ emed® am®sme BEHE. e g¢dced (H2COs3) @8c dwom
Bam K,, 9 K,, 88025 4.3 x 107 mol dm™ 0 4.7 x 10" mol dm™ .

D EOE 0B BN B B BB »BeLPecits @®c ¢des 25.00 cm’
2 ¢ ecOB w@mm eens 50.00 cm® 8 ¢ B «08.

H2COs ®@ced Swome wicn 39,
H2CO;s (aq) + H20() = HCOs7(aq) + H3O"(aq) : K,
HCOs(aq) + H2O(1) = COs*(aq) + H30"(aq): K,,
OBz,

_ [H30" @@)][HCO,™ (ag)]
o [H,CO3(aq)]

=43 x1077 moldm™3

H,0* C0,%~
a, — [ - [(32())][_ (:q)](aq)] =47 x 107 mol dm™3
3

e00®w2 pH aos (HCI goen 0.00 cm? @):
e® @0uEMNed 2 gdcs Omn 0 »B @S ardess 0.10 mol dm> NaCOs(aq)

cdens ©0&. pH qow Sbeas emecsned HCO; (aq) @ OH (aq) @85 Res30
80D SEG ©BO® ¢ Wo» BPed giens OBS.
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CO05%(aq) + H2O(l) = HCO; (aq) + OH (aq)

e®8 & »3On O IR0 BuHB ©YIedis Bueds’ SEt a®Eus e Swo .
e® BT w1ed BepBmrN Bumas e®edd w:

, _ [HCO3™ (aq)][OH™ (aq)]
K' = =
[CO5* (aq)]

ooy : K — [H30"@]IOH @a)]  _ [HCO3~ (aq)][OH” (aq)]
> Ka, [H30™ @@)|[c03%~ (aq) [C03%" (aq)]
[HCO3™ (aq)]

=K'= Ky,

10X 10~1% mol? dm~°
P17 47 x 10~ mol dm™3

=213 x107* moldm™3

“ Ko, = (rem ([HCOs™ (@g)] = [OH™ (aq)])

[OH™ (aq)]" = &, [CO3* " @q)| = 2.13 x 10™* mol dm~3 x 0.10 mol dm~3
=2.13 x 107> mol dm™3

~ [OH"(aq)] =4.61 x 1073 moldm™3
H;0%(aq)] = 2.2 x 107** mol dm™3
[Hs q

~pH=11.71

©eg e®mmn cfesed & (HCI coes 25.00 cm® @) pH gocs:
QD) SEE I ¢ 88 Bef @ Eeved & s N wOPEHHD Diess;

HCO; (aq) + H20(l) = H,COs (aq) + OH (aq) .......... (1)

D B@REDLO amd,
_ [H,CO5(aq)][OH (aq)]
[HCO;™ (aq)]

oD (Bedn 08 K 90218 @dced K, O =y oce ¢ @d.

_ K _ [H30"@q)][OH (aq)] _ [H,CO3aq)][OH” (aq)] _
Ka, [H30" (aq)][HCO,~ (aq)] [HCO;™ (aq)] Bz
[H2CO3(aq)]

Ky, 80530 gumed e¢(B gusinde Sona O (83,
COs*(aq) + HoO(l) = HCOs(aq) + OH(aq) : K,

HCOs7(aq) + H2O(1) = H2COs (aq) + OH(aq) : Ky,
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X [H,CO3(aq)][OH (aq)] 1.0 X 10~** mol? dm~°
bz = =

=233 X 1078 mol dm™3
[HCO;™ (aq)] 43 x 10~7 mol dm—3 motdm
(1) 88w escwo,

HCOs (aq) + H2O(1) = H2COs(aq) + OH (aq)
_ [H,C03(aq)][OH (aq)]
bz — [HCO;™ (aq)]
2OEmmed &

[OH™ (aq)]?

b, = m(mzc%(a@] = [OH™ (aq)])

seg e®mn cfesed & (HCI coes 25.00 cm® @) pH eocs:

_ 0.10 mol dm™* x 25.00 x 107% dm?* s
[HCO3 (aq)] = C0.00 X 102 dm3 = 0.05 mol dm

- [OH™(aq)]? = K, [HCO;™ (aq)]

= [oH™ (aq)] 34 x 107° mol dm™
[H;0%(aq)] = 2.9 x 1071° mol dm~3
-~ pH=9.47

2.33 X 108 moldm™3 x 0.05 mol dm™3

OB @ ctesed & (HCI coes 50.00 cm?® €) pH aocs:

DD SHER WO ¢ B8E @B w@wmn Eesed & O BOPEHND D53es3;
H>CO;s (aq) + H20(1) = HCO; (aq) + H3O'(aq)

QM) BOPEDHDID ETWI;

o 10" @[Hs0 @] - [H:0"Gw)
B [H2C03(aq)] C A T [H2C03(HQ)]
([H,C05(aq)] = [H307(aq)]) &> 28z

BEE wOmHN RBBLens’ ol e w@mmn EHess R wew »os HCI
25.00 cm*s @Den ©. B wommy cSesed & [H,C03(aq)]e®eed wenms me
20125 [esH

0.10 mol dm~=3 x 25.00 x 103 dm3
[H,CO3(aq)] =

— = 0.03 mol dm~3
75.00 x 107> dm3

[H30*(a@)]> = K, [H,C05(aq)]

[HgO“L(alq)]2 = 43 x 10" moldm=3 x 0.03 moldm=3 = 1.3 x 10~ mol* dm~°
[H;0%(aq)] = 1.14 X 10~* mol dm™3
~ pH=3.94
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©® g»OCWOCO MDD ©ef ©w@mmn eBesed & pH aoc 9.4 ¢ 0B ©w@mm0
cesed & pH qow ~ 4.0 ¢ 0d. 9285 o8Fsenwm & ©gf woOmm EEEno
BeoednBs cbamewss’ ¢, ocB ©w@mon s 083 Qebmld cbomewrs’ ¢

825%00emE 0 0o VB ©. 0® aex®@wmed & pH eos SOema 222 dsess’
eus3n® emel.

3 60
50 -
40 e@8c Dabixtd
30 -
20 -
1.0 -
-~
\ i | | \ i >
0 10 20 30 40 20 60

g:®w2 (HC) 880 /cm’

2.22 G 0.100 mol dm™ NayCOs ¢oden 25.00 cm’3 0.100 mol dm™ HCI ¢odencszs
BO® an®@wme BEOO gcrg am)@IsD DNG. eO8 BN CBES @CS.

seg O3 COs” acsm HCl 0 g88a@ & HCOs 200 ¢, ocd»
HCO;5™ gwem HyCO3 200 «80bmmes 880 ¢ amoe o.

2213 g®c-»e® ¢bawm

Qum emoet & a8 ade-»wi® MWD wODHN RBBBG, (DB AP OB
cc OH 08¢ g@iess, ac®ved & 8y H' asm 08¢ g@iessd @i 05 cens
ecs »EBPenE. Vends’ an@ivmem w@mmn Cess BUes oy B a8
Seidned ¢ a®Ewrd dyidged g e Derewrs’ T 8@ Do »E G
(8 »80 ® c¢» o gPenE. e®s @f WO O» B VO DO gH@IBHS
200®0ved & ad®c ¢derwd a®E-»e oy neds’ VRBedD ABC OBWRS3
B3¢, BB Doy BE® .

BamaBsl ety ers eeiss Oo1S3e

e® cUamde 1o IBRGE D35 IRSD DEOE DyPestm § ¢ ad®c ¥
R B8O . DA BoeIDE DO Drewrs’ BY eCe DUamdS § 9238 8ogd®n adc-
0O QOES O @l DS, 1 am®Is® BCWI @I HRe® YOG dx3es’ pH
20ed 0Dt DO wO®m Dben dubninn ¢y D08, o® dben edme ax@ismed
0@ ePesed & &g 00 »® da aym@iwmed amln EEese HOens BEe®
ewldmds con@u 0d. cbomum guSmiens § ®»I1 GeBWoens ©5%08 &0
18 evemm oGt IRVeRS edme § dUemdES G¥m ©. @® &d ecw, bame
cDens O a8 goened pH ¢ownd ©@as3 ¢. 8®c-00 cbamas o8 dlens edxed

164



aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

=0 pH aoc 98 28c dwdm Bemas 885 BUdm «. HIn dneyidn a®cs O
cBames o (Peds 888 Swdms od:

HiIn(aq) + H2O(l) = H30"(aq) + In (aq)
08 ©EOEomn Bevw Des3,

_ [H30"a)][In" (aq)]
= [HIn(aq)]

@cse uen RO 0153e®s3 v pH aoc sepr gSw.ddime B8e®s’ 9noegdig
8o CEeR:

N B [In" (aq)]
—log[H30" (aq)| = —logK, + logm
B [In" (aq)]
pH = pKij, + log[HT(aq)]

cBamed HIn 0o In” oo g0 e¢m 98emmd edmed dbeamusiens’ s ©. 9853
cBames el cdenwm Dbencs 98 HIn eisicens @8 053 ® o In™ eodgencs 018

O ® gD edmed 0d8B. O B swe ¢ceBs’ HIn oo In™ v gedle eem
® @2000ens W0 O HES 8 CEPEBHBE BE 0, Jed wisicen @i OB

30, mymenrs coemed pH aows ctomed pKn ¢0wd @i D 80 9 ObeansBs’
e O0ennd &g O ©BuSIBend s EBBsed ©@eerd. e®T0 w®HN

CHeBG I @53 EBene 8l 8. ODS pKm w@mmn cesed & pH ¢owd

0@ O cbamas @m0 e Eled O, clawed dbencs HIn 8 i In8 oben
@¢m gm0 8 ©g 880 Obens 0dn Vgelm omrs gu@ivms 8¢ emael.

Vet §O ¢ wu@nm cesed & pH aos 0860 ® ¢» on viuSersd TSRS, w0,
Oben edme 8u® »® Hln »o In 8053cen B3I DB CWBBB GBNDCEB 0 OS5
B0 B (S . dewd HIn 8 esigencs In8 053¢ enE @8 ¢t Qens ewd JO
B O 50 goemed dbems HIn® obens 295 HIn® wosScens In 8 wosdcescs
@5 ¢ IO o O DD gf O» DO deed dbme In 8 dbes 0

CODEEDE e v, @0 BEPsenc 0 v e ed»e @ 9» pH evw
2300850378 e308 D e DS .

OO0, chams wiEBe gy D00 @D § @sem ©O8» 80, o O1OBEb
GRLLOLO amd w@nEmmd D80 A0 O» anmd, clamed uga OUerns gudmdencs

e0g amced (HIn) O8ennl. gems o0, 91ed®m @nwm & @pEmmd ¢mend
A0 O gm0, groened dUemEd Yim drnewrs’ ey 5305 98 Boyd®n ®Hederd

(In ). 885 cHomed BSeeis O DUehs PEIIHOME BTy 450 BB Heds
053D GBS IO WE WD G

[HIn(aq)]

>
Gl 2 10 &» 80,

1
pH = pKi, + 10gﬁ
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PH = pKi, —1
.HIn ¢®ced dbencs 582 d.

[In" (aq)]

>
iG] > 10 &» 80,

10
pH = pK;, + logT
pH= pK;, +1
S In" eegB@m wed®ed Dbencs g @d.

pH:pKIn_I pH: pK1n+1

N\ /

PH = pKi,
2.23 Ce cBomwem »E8®: HIn(aq) + HoO(l) = H3O0'(aq) + In"(aq)

cBamed ety Eensse gdeds pH aowm & gvi exn d. dc @8 Ox%es pH

B0 DE B HPewiBmD gn D853 enid ©r eATtesd pH ©dise am®ism
el adn :8e®8 g (80t) emde e 8805 clamed. wu@mmn Eens ¢

el 80t e e B880» B e® emid oRe we@mm ewesed & pH o
cBamed Oben Sobuiess 8y O sdiss ne 8830 wuSm »08. Begos eces

BemddmEsd NaOH 90 HCl end em@iwme oo ey cbonss. Bemisniss
2®E® 1 oy OwWOE & 2dben D @m0 VISP D ORE Ty O YO
@dfes s 0. BNPOEH eu3n® ewedm =68 pH = 8.3 & cbanms 4dber Om
&= pH goc 8.3 9300 ® d¢ O ©ed )T @dfs sed HB8O0 @Oz ©f.
2®C-»E® arm@ismem & W@ eHese ewsimed & pH dped By edmewss
8837 0303 NaOH ¢ioenens’ Omn emedm oo i 5®ensSss (~ 0.05 cm?)

cvemed pH aved B 98 50 ¢ emedm 08. e®8 & Do d» mJdren
D535 BemidnBs’ adber wDed 8O O wwd YO edis MWD O OB

©0sess pH B8 80t om0 ne ames O D8, 9 amcemds e 89,
221 meE B RPBBBB HEHI G5O B3PI Tame DD BE DS .
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2.4 9@ 1R 4dc-»id® B BBswn

Bamas gdced & dbenns weded & Oberws pH &coescs  pKin
»8e®iG g o = 1.2-2.8 1.7
e@le®BexdE dg D) ¢® 3.0-4.6 4.1
e®8E Vobsid > B e 3.1-4.4 3.7
e®8E @0d o =0 4.2-6.3 5.0
BeEietiBemIE edd »® o 52-6.8 6.0
oPe®imB3e®iC g »» BE 6.0 -7.6 7.1
FewdE ood 1) ola) 7.2—8.8 8.2
BemEdnBs adben O ©@@d oy s 8.3-10.0 9.6

e

(Malachite green) 02 1.8
(Thymol blue) 228 80 96

@8 Bebizld

(Methy orange) 12 44

eie®ifewic 36

(Bromocresol green) 38 54

wacwo

(Methyl red) 48 6.0

sgiesinBesic 8y B

(Bromothymol blue) & 76

Socict et |

(Cresol red) o

(Phenolphthalein) 82 100

2Bc@iddndst -

(Thymolphthalein) 94 106

— —

(Alizarin yellow) 10.1 12 5

—

01 2 3 4 5 6 7 8 9 10 1112 1314

pH

224 Sse cBam w9 dYen edmt Oz pH @i

8@ Ynme:s em3c o1S®

cBamon dUen Subviess 8¢ O pH sdhwed wieds goc 20 B am@ismes
&8e B0 B »(B0® emedd @m0 8 smed. am®w eddus gd® /GO0
000} BEom (B 9wg BoDrmdBs Gqnd am@isme 8 B800 »®, cbamed

Db e woIRG @ EPess wlsed & 8¢ O pH aved Byey edme:s ne 8¢
Bs g . 93B3 2.25 (a) drmed es3n® emedm =82 0.1 mol dm™ ¢B8: a®cs
0 0.1 mol dm™ NaOH em0 em@sma e Bemidnlss tee cboncs 0d. goms
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©8®0 0w e300 O BBecm Beosd ¢. G »R 8 O dUen edmes e0des
SBOC CIe® ©®0IDmd B OB @ ERAG VD asdy Ees ©8@DE diess
e gBOC PO a8 admins 918 »08. 2.25 (b) dwewss 0.1 mol dm HCI
2®ce 0 0.1 mol dm™ NaOH amc, 958 @ac adcwes © gdc 0800 and
225)@1mE0 Uew eGn BemidmEs 1 e@8E edd wm clom e ® ©dn »E
DS D eTH® ewel.

e

Bemdnls obe
OO =30 Beslsomss Bgpm Boess
csss

Bermdnis’ dYes

2o =) Beticiss 8gm sdiss
caEnn

| 088 odb ke

Boboimo 8ghm odma gglll 0 «@®8E ecd b

Besbicsoms B scims

-~ -~
el Cd

1 I I T ' T '
0 5 10 15 20 25 30 35 40 45 S0

2@ (NaOH) 8@98/ cm? 2m@» (NaOH) 8@/ cm?
() (b)

225 Ss8 @em G am@rememO gaey Bamass emicdh ©(5e. BemidnEs’

L L TR, | i | T
0 S 10 15 20 25 M 3 W 4S5 Q9

CAC aBE-CRAC »EO® MO ey Powes. (a) drvewns?
eve® ©88 008E Qebsiddc dben Bwbaies pH wodieso
2o Ees pH ©diese 1 @w@sm ezw . (b) dwewss

es5In)® emedm 88 YAE adE- YAC VB @M WIS BT
cBam ecm © vdn we WS .

2.3 D0 B DD

BEe w oB8800wmO 5l »BeuEectts a®ce 0.10 cm’s »0® aco g
O@remw O me pH gos 7.0 80 3.0 ¢330 oum Dedm @D gsd o
=8 sencBs e o o8 ©. deed ® @izl NaOH ¢oeeSss 0.10 cm’ oo
Beu ®w» o8800wumO Own e 80 pH @oc 7.0 80 11.0 ¢ ove »8» D
et 8. dewsd HCl e»d NaOH 90 go@iems © ¢dc @®cow i 98 .gd®@m
303 @ 0em0 ® el 0.10 mol dm™ § ¢deEmd dmn ©I» cled »® pH
e0end g O 0Dm eHBER®E VB ®mO® Hd . INB den DICHED

3eds’ HEBed® s Jed BDiden Fod pH aved v ¢Ac a®c-¢dc »es®
80@qBO GOEEH edPe BIBicen @m0 BORTUMEDE HIRLS.

OB, B0Pen DernS By (RC GORWE vl AR »EeWE Y
08 CLewD OHES. #®EGD 0¥ YEOG G YOIHmEE DD

e 80 a8 0 pH 005830 6300050 de® ®»(S8wid O® ¢densd ard.
@®d
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aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

B0 DeEIS B YAC a®RW ewl AR »EOLD acs s8®)
O we 80 a8 9 pH 0050 ©80edid O, cRE a®cE/ ¢RE »e®
200BOD GOES @8o® B3I 8 GIDEHRS.

Qwm bl ¢SSP0 gumd BDi0em (Oennm, OO dwr OE I «® OH gwem
Y®renws @0 ¢ & v B Pwr BBOO wremws HO® D § 3®C 30B3¢cendss 0 D

207 ca» H' agom go@reac:s » o880 8800 »o® § 9g 8@ g@rencs
SES BB G @. BDICBBmED B GO » DO 300D CLHBBWIwH HHF@BDD
2 OBevd 206 B8 e @B ©. GdOE-vE® B JOEBS - i
e AC @BORWBE 1 B8 woyd®m ®KPers (CDereSRE wBew®) ¥l AR
0BOGRLT » O ©oyPO a®EeRs’ (FLWSS wisenm) - 0® gdnunn ©drUen
@d. ¢B3on pH govews gFf e, gdced pKa ol »d@ed pKn 8dc ¢im®
cBeid 0 ORNe®s » COw-3OR ©NEeWIT COEH-NLBO  FBRVDGS  BIRBS
BBe®s B8ewrE »C o DB ©. @S ad®ced v ewide® ¢8eddde Bgencs

pPH agowe 475 «@em § woidSemad oce ¢ e@iBc® »8efnselddE 0o
31e@IBe® BeEicBDoc Bgens pH avws 9.25 s®er § LbidSemes ece ¢ Swo
»08. a8 e®ced (CH3COOH) ¢ 98 sz 0 oeide® @@edd o

(CH3COONa) woessics ©@ien £SEwd Onn B8e®s 88ene mo» G¢ 80ioen
D@ BRI ACE. 0w 3umE (RC ¢dced/ »E®ed DpOme s »ID

BB a®cw ¥ OB w.yd@m ®»e®s (CH3COONa 888 creadm) u» ecens ®
BOPBoN wB3gen, el @Id®@wm IBicen © D D CEWEBG BE DS ¢. o®
OB @C® @8R OMBBWO OB WO R AOEHE ol »EBewS ccflm SCe®

D(B@® a. Des BE & YA ey DDedcsn 9 CH3COONa wdybenens’
Besdms & sO8.

CH3COONa(aq) — CH3COO (aq) + Na'(aq)

2®cwe Do we D0 Bidemed @B Berden weG O CH;COO 88 wom
eSedm e8mias and H aus gByuners 5 oes.

CH3COO (aq) + H'(aq) = CH3COOH(aq)

3000732 EOBBO »eEOEIS O WO Cled »® 98 a8 8®cws 88 OH aw»
cof3m emeb.

CH3COOH(aq) + OH (aq) = CH3COO (aq) + H2O(1)

vedd ©, @e®iSBwdc (NH;3) v 98 coemss 0o ae@iBe® Secicdddc (NH4CI)
208353¢ G@ren EEBO Dy BBe®s BEewE W0 ©y CRI® BITEeE® cIDendn
BEDE. @B FBB A VHBOB OB FEOIBOE Bwome wlos 0w BB
0E80s 0 08 woydem @®ce (NHiCloBs cea») u» eoceom8 © w@nEmom
053¢ e, Jdred gid®@wm isicen ® O D CEDEBHS WE DD ©. 0® OB e
&8o® ¢IDHEDO O WO ¢ 3OCWS 0w »LBOLE c¢flm BEe® »Bw® arm.
D e & YA Beys BDedeswes O NH4Cl edybesens’ Seudme 8 «b.

NH4Cl(aq) — NH4*(aq) + CI (aq)
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aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

2®cws S e 80 woidumed af vwe®s O NHi som & e ©dmndeed
cSedm 88 H' gum soo 88w »d8.

NHs(aq) + H'(aq) = NH4'(aq)

»ed0ws Omr 0D cled »® Bidemed B oSO @dcs O NHi' e
o cBedm Bdncmsd and OH aom 0o 5Sc@ »03.

NHs*(aq) + OH (aq) = NH;(aq) + H2O(aq)

8088 10ewOC pH oo sewr eIy H®IRHS

BBw coemed 08 HA ¢dc a®cn 1 98 wogd®n nu®ed cdens NaA a8
oD (Bed BF@ IESCEERO ev®), ey BI0SEE wOOenc: DYDY BE
OB @. cOemed ¢S gewls PR B Fw e®ed .

NaA(aq) — Na'(aq) + A (aq)
HA(aq) + H,O(l) = H30%(aq) + A (aq)
2H,0(1) = H30"(aq)+ OH (aq)

@3 [A (aq)], NaADES ceam A (aq) ensicens oces eieSse »@d and, A™(aq)
@0g gl OISO 0¥y @0 evm HA 8 Budms ¢dus D 20 ¢ comEnmae
DE DS @. @® B¢ AR 3®ced Ka 3¢ D amnd GI1edRenss,

_ [H30" @)][A” (ag)]

Ka [HAGaq)]

HADE ©9 NaADE goc®wm 053¢endE0 edsed dcons ceds H30™ ©r OH

e053cen @ RO aewes 3o e@s3 8® H30' @ OH @islces ¢ exneEmr (8w
DS 6. OB,

o x 269
2De»eE sl YD (BedD BEmiams Eed.
pH = pK,+log —[A (aq)]
[HA(aq)]
e®]
pH = pK, +log[ee.gdem veews]
[2®c]

e® ewsIEsS’ - HECERAED Boenas.
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aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

2.23 Beggm
CH3COOH es03¢escs 1.0 mol dm™ g @0 CH3COONa esozs¢encs 2.0 mol dm™ g
BSD0Se sddBcm pH eos veams mosm. goemed 1.0 dm® »0 HCl egc

0.103 o BBe®s vy BicPen sédBed pH eos @ e ¢? HCl oo
BBe® & cudened 8@ edme eNDD DD CHDEBBIS WOTID.

K,(CH;COOH) = 1.8 x 107>

88nd
CH3COOH8E= cream CH3C00 owig gomed @@ Seo asd CH;COOH
8 audwoems @ CH;C00 gomed BcB0edcme emneEmI »E OB .
OBz,
[CH3COOH(aq)] = 1.0 mol dm™ & [CH3COO (aq)] = 2.0 mol dm"
_ [H;0*(aq)][CH;C00™ (aq)]
- [CH;COOH (aq)]
[H;0*(aq)] = % x 1.8 x 107°
[H;0%(aq)] = 9.0 x 107°
pH = 5.05

K, = 1.8 x 107°

BocSem  goem 1.0 dm’mo HCl 0.1 mols omn B8z g
(©®, [H'(aq)] = 0.10 mol dm™) HCI 8 e8gbes axuSwmoens 8¢ @d.

HCl(aq) —  H'(aq) +ClI (aq)

0.10 0.10 0.10 mol dm

HClog=$ crea» H' esm 2.0 mol dm™ CH3;COONaoEs3 clm @d.
H'(aq) + CH3COO_(aq) = CH3COOH(aq)
0.10 0.10 0.10 mol dm™

(0® zB8wed wonBomn SBema om Sme 85 g88w® 0.10 mol dm
CH3COOH ¢33 e©@gbens’dns w01 ¢ 90 50 ComEomE € DS &)
- g0 1.0 dm’s oo @83 a®c 1 ¢Bedd an®m 9 e odod o:

CH3COOH(aq) = 1.10 mol e»ewoss [CH;COOH(aq)] = 1.10 mol dm™

CH3COO (aq) = 1.90 mol ez»e®ss [CH;COO (aq)] = 1.90 mol dm

e® aown Kit3e® gmamed giednenss,

1.1
[H;0%(aq)] = = X 1.8 x 1075

[H;0"(aq)] = 1.04 x 107> mol dm™3
pH = 4.98
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(0.03)x(0.1) — (0.1)%(1.0 x 1073)
(0.101)

= 0.029 mol dm~3

[NH4"(aq)] =
DI

[NH3(aq)] = [@05®wm NH; @8¢ g@ies — oo »¢ OH 08¢ g®iens]
[80 ©6@08)]

(0.02)x(0.1)+(0.1)X (1.0 X 1073)
(0.101)

= 0.021 mol dm™3

[NH3(aq)] =

e® 2vewrs’ wdmdiamed medn B8e®s3

[NH;(aq)]

pH = pK,+log—————

: [NH,* (aq)]

H = 924+1 (0.021)

PH = Ze% T 0810.029)
pH = 9.10

2ORW® ¥l »EBOLD ACH YRIn B0 HDenEO Oy SEO edneds’ O8
pH e¢ow emed8 wieBs g 9cs@8 8¢ enemeds 0 gun Begs’oEs’ swEd
3. 20w ewl 0BG BIoSe DMOIRO Dy B0, #®EwWE e®wi ®»LewWS
BREO 0 gOE-»E® QOEOE DL wITcmOES G $Di0en DeRdRO O
BEO ©0O® 30853EHB OB 2.26 090153 0® BDwide w8 emel. 2.27 0ia ¢,
2®RwWS ol Hew O BBe® & Licen ¢ emdE 8¢ O 8l SwEE »Ia.
3Dt DREEE WD (Bedm s $ioen DemdcE §Bm cElven oRH

BICBs (8 @.
(1) ewedds Daews’d gue ©IBIcemewns’ G ¢AC a®rw (Hes®ws) o
O8 30BO» »EOB (@®E®) @l @d.
(1) odcws Yo we 8O, 8 woyB®® HBOW wO® HBPw WA,
(111) »ed@wezs O we DO, B¢ eyde@nm a®Es BO® BT wr SE.
(1v) »e@cs v 8®@cs 80 exmesns’ pH evos Bbess @d.

PR csen 2.26 )1 2.27 01DEs Horsens @d.
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OB ed. widemed @ ®ced 1 EPemed (egd®m

»BOE) FACHD B »H® 8w ol wew: o SCe® & pH
aved 8¢ O 0dmes g4d® 0. adewm:s o»! »BOGE BEEO ®o

2®cw®O (00! »HBOWHO) e vy BCe® & pH aved 8¢ Om
BOERD®G 30eBICHHB LW & .

@oP0m sfhdwen pH ¢oo OH  (aq) ) e stidden pH aow
sl [A(aq)]/[HA(aq)] 2esim eosd obs .

Cmn m0m c¢ OH(aq), A(aq)
> OB oBdime emeds emd
[A(aq)l/[HA(aq)] ede®s oo
esnedneg O obS.
OH +HA=A +H,0
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B85 oBedeme emeds end
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eNedmed & uis.
H'+A = HA

2.27 G50 300022 F0d @D s3

175



.00, (Cesed eng) Cenn Bewd - 12 Soma OIS BOEDHmID

o 0 o8 -0 wBHiTSenns ©O85es’ (AR »EOLO (RAE ¢®ced
e053¢en 0@ 0.1 00 10 @50 92 80 (8 comEomE 0. @3S -wesERED
o@miens exled®ss:

1
pH = pKa+logE = pK,—1
(<3N
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pH = pKa+logT = pK,+1

0® a4md @®c-»8® BidFems pH = pK, 1 sdsed 085 90 s «f.
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c0ens OB acSm cdesm NaCl ¢ders 8 (emvenrs Bwdmoe &) Na'(aq) ®o

Cl(aq) eum BescddB. woesend cdamom 85 OB ©neseyd eewivns $ced
D@ & arD. O, auB 0eei® otsdn GBHICEO DB DB cDens O &m0,
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e Boei® Dern OB3en ©wOunm g Drewrs. D B EHedm
2@mien @B5 0® woewln e¢m BOED D5 WO eBB3IH® BE VS .

acSm eeewdo: NaCl(s) - Na'(aq) + Cl(aq)
ewesegds wo@wi®: CeH1206(s) = 1 CsH1206(aq)

000, 2B D BENEDDND e Deysd BDedes @ ¢ BHES ©WdS
@D D€ BBBNEDHND eENeeOD Jeys adbedcs oEes ¢ YEDI OB §wd
col ed.

28 ¢ qud» e emedd gdume e WOF. 98 9 cOewsd O ®
CISBERD OB B @m0, O6 cEBOE O A€ ©DB. dBmD ©BcHH® S
OB O svm (EPed 888 Ol nmWO 005 B YIS «.

| §3le11e) : co®n - gD >0.10 mol dm™
Il 6o : 208 ¢oos - 0.01 mol dm™ < e0®sm00 < 0.10 mol dm™
III 25w . #0Cs Drewss oS - o < 0.01 mol dm?

© 0e388:® Becdcd® 0.10 mols see 1.00 dm’s o me 80, 950 goamed
eosdcencs 0.10 mol dm? ©x» 80 Oc wdygbemecns Dwodma 8 Na'(aq) aom
0.10 mol dm s Cl(aq) @z 0.10 mol dm™ Secom 89 a8 ¢5g,.

NaCl(s) + s — NaCl(aq) — Na'(aq) + Cl(aq)
0.10 0.10 0.10 mol dm™

SOBmD BEAC 2DeRINE R0 PP BBowni wiESCERO o» gy ©. Begd,
OBel c8® w®Iens e B ¢ BB Oers BAe Gy 9mo, SOEES
DRews’ o1 IR & »H® wmed B® y®Ienw: D 508 HORG Gy «.

e® IO @lersd & chens De® Bumrd, adfeds Be® emewrs LBOIBWTenc
De® KemDd w@im O and, BEORG OS5 wEOPEDHNOD OB DT BLBed
De®BiBs ©OPEDDOS OB D g0 SHER ©. D Bedm wmiens ®
DHBBOG B0ED Boresens IE.

MX(s) = Mf(aq) + X (aq)
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ODEN 53gens e DD, & cBemsiDed & OBewWs EIBOD §@IeHwS
(c8® Danewrsd) ¢omed cders Bu B ¢ euim 88ac 8xnex d. Yadxs O«
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oD Gy .

@002 MX gimided cDenkm wuimasdn &SG@ cdenc:s B88ewrc 8OO wewr coewni®
DO OB B DO e¢S.
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2.25 Begm

AgCl 1.8 x 107%gs wdgbeens cdeos S8e@s AgCl 8 wimds ¢des
1.00 dm’s 88ewc =m0 ©z3m ce AgCl 8 ©g8m ¢ »nes ¢?
(AgCl : 143.4 gmol™)

88nd

AgCl @8 g@ess = 1.8 x 107 g/ 143.4 g mol™! = 1.26 x 107 mol
©YB» ¢ u00 mol dm? 8520858 e emeds Sz,

®9B» 00100 = 1.26 x 10° mol/ 1.00 dm* = 1.26 x 10~ mol dm™

1.8 x 10'3g dm> eces 018590 D5 SwdES ¢ IR DE DB .

242 O™ QHRHG (OB R&HD Bomwm)

MX 8 o5imesdn cdems v & 80 €ubnd ¢ MX ome emed8d ¢53 a8
DB ©wE WOE. OB YR WD DI BBIDSD (IDHES B 30 S
2OEDDD v ©BEOHmers’ euH® eweb:

MX(s) = M'(aq) +X'(aq)
80 acog K ws0nBEomm Bums oum ¢ieds dmienens’ gmie od:

[M*(aq)][X™ (aq)]

K= )]

20RED WD cOBWW VBB B3 D5,
K [MX(s)] = [M*(aq)][X" (aq)]
“ Kep = [MT(@@)][X™(aq)]

©0¢ed, o & a8 210 BEOPEHDS SO »HY,
MinXn(s) = mM""(aq) + nX™(aq)

e® xd OB YHHB B GWIR B DU G
Ksp = [M™(aq)]"[X™(aq)]"

Ksp o8 ¢ovon gdfin Hovo ovds ©iEd ¢ovon @&os oGt »§sied.
B oms w6 BT O8 IS HOBE @m0 ©. OB QhDB gbd ¢BOY
CRTes ety e ©@Asllewrs’ vl A0 weBae g o Ky 8 ove
BoO0OES Ymw e BOREnn O¢ 060 A0 JO8. @ K, 8 gow 98 985 ©
@5 30000 ¢ O®BB woewived OB ¢ D8 DTes ©. wEOPEDHN BBHS
©PBVens gu B85 umie DOBHO eccey @88 wiices 1.0 mol dm? sdem
03 encd e Ymie omedn »C Ky Bonwd don »m. devd w@en
0 BEAC wewmes (B DO OB TWIRDEE OB NBIEEn BEDI FLIE T
a8 e WOE. OB Q&BD GIADEO &Y OB Qemed Jwm edmes @d.
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200 EHD BSHD C1EBEDD BOPEHD OB BH;
MnXa(s) = mM"(aq) + nX™(aq)

OB QHDS,
Kop=[M"(aq)]"[X™(aq)]"
Fo:
(mol™ dm™>™) (mol™ dm™")
mol™*m) qm-3m+n)
e30ED o8 80: MX(s) = M'(aq) + X'(aq) a» ©@nEma e,
Ksp = [M+(aq)] [X_ (aQ)] mol? dm~°

243 gOBmID 2 OB BB GIBD v BE®
5B 8wem e O Hen d6 BOEDN YIGDEnS b D (DB DB Q&HDE
2P v@mms B8O s cov wOPEDN vema [EODEO D& wiE ©@. adEB

05308 @¢wiItwm ©Og Del® O&:
(a) om0 ¢3OES Ksp enmds B8®
(b) Ksp 85 ¢oD1m00 venmds S8@

0D CISedD LD BERPDBID.

AgCl(s) = Ag'(aq) + Cl'(aq) :Ksp, = [Ag™(aq)][Cl”(aq)]
298 K2, Ky, = 1.60 x 1071° mol? dm~®

QD wORPEDHNED ¢wLE ecend uigen HCEO0 WerIcBHOE ®YED rOBmDO
@12 . OYB® odBID § BV,

AgCl(s) = Ag'(aq) + Cl(aq)
©BOEomNed &: s s mold m?

298K & Kgp = 1.60 X 107 mol? dm™® = s x s = s?
»s= 126 x107°> mol dm™3

83 298 K 8 8CE00 Becidl3a8 @88» ¢onmd 1.26 X 107> mol dm ™3 © w@i»
@d.

MinXn @wsig e39ens’ © § @GED dum0eds’ g 8y EDens BER DO,
MnXn(s) = mM"(aq) + nX™(aq)
mS ns
K= [M"(aq)]"[X™ (aq)]"
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Ko = (m s)"(n 5)" =m™ n" s™™
KSp
mmnt
1/(m+n)
S 3 Ksp m-+n
" |mmnn

S(m+n) —
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KpOBS gulln sisigen oeams 880
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aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

2.4.4 gdledows 65180 eodd®
86Dy gto® ¢Oen e 8@ e 90 gdtednn® ©:8e® H(BwD . @w®
eosdcens 0.10 mol dm™ ewd 80 98 »® ¢osmd acs § vy © wewion:

aeds ©d. Yews, awnm wiiceass 0.10 mol dm™ ewsd 80 ¢l »® gofedomwas
2780 gedindme oy Bt vamms B8 8¢ »we gr «.

Beggos eces 0.20 mol dm> AgNO; w0 NaCl ¢oede @@ =88 8y me 850
AgCI(s) apSedows eeem aod NO3 » Na' eddem asm oce ©98. 008
AgNO;3 o NaCl gac Bcgs 80edcs 0 @3s5 0.10 mol dm™ awm el
AgCl ededns wiecd.

Ve RemdE scens o @l »® (e < 0.10 mol dm?) msos 80
O @. (OB COWMIE (e e Bg e B0 I DemeDm ®DIBD e
SDEREE PIBD DD G »wiel.

28 @) 30@w6ISDOES D e0ns e¢w @ (s 99 FrePIszIs)
Q&) OO @ Fo il @ e®@u e®ed & O »® &
SO0y @8) ¢wm ediend e SO O (st cidenwnDO
QO @150 &) @dwedsws i @b

e32YacID0 e305I¢eBes T DEFOOD OB H@rerdsS &) Do Faz
28 2O @dnledsws @20e5;0¢2) §DO, gz CIDBHDE SO

ORg DGR & pdednwr 83180 gedindms BEEO auSn YHHE VDG BE
@G @d.

0 e Oy we 90 gdedn D@ 00 ¢ e%ed ¢ BB gewninmne BE® 3EHo
o® ByewmdES duB® BB VBB BE N @. JO gdes PP 0®etd GI®
e OB «:
2eBn Qoo Kpd 981 e »® ouimasmmnd e 8800 adaxs
O®erwd D 8 CIDBHN QGBHOE B3R B @ ONDBS
eDlednwns o]

B Qo Kpd 280 a8 »® ) cdumn eI 053¢
8253955500 3 OE® 3B @m0, gdPednns ev 31ed.

D WO1e @O ©0000® WE DS
208 & > Ko gdfedunss wied.
eoSD é&ms = Ksp: cdens w53masng; gdledan:s e eed.
208 &me < Kp: cdens aesimasns; adnednn:s e 1ed.
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233 Beg»
SrS04 ededens :8e®s3 emcd 0.020 mol dm K>S0y codencsm B8 oS
¢80 [Sr*f(aq)] aw> enzlcess @ ¢? Ksp(S1s0s) = 3.2 x 107 mol? dm™

88n0
K2SO4(aq) — 2K'(aq) + SO4*(aq)
2.0 x 1072 2.0 x 102 mol dm™
SrSO4 (s) = Sr**(aq) + SO4*(aq)
Ky = [S**(aq)][SO4*(aq)]
. 3.2 x 107 mol? dm™® = [Sr**(aq)](2.0 x 102 mol dm)
[Sr?*(aq)]= 1.6 x 107 mol dm™

234 Bem>
XA(s) 0 YA(s) dced 60Gs daens’ ¢de e o¢ms.
298 K & Kyp(XA) = 1.80 x 101% mol?> dm® o Ksp(YA) = 1.80 x 107" mol® dm.
X*(aq) 9 Y'(aq) 0.100 mol @823 at-q ¢oes 1.00 dm’»0 edberens’ sced
¢0r NaA coers euds’ O w05 Cred.

(1) oe8eds’ adeds D¥es’ RO EDern 18 YeTwO»B WSBIB.

(i) eS8 cdeww gdeds 8O 41009 D e®enIenB Deed BOBHN
Beeds’ gdfeds § EOemed DOIBHEE e305IEEDE OB DOBI.

88n0

(i) XA escon

Ks=[X"(aq)] [A(aq)]

[A(aq)] = Ksp/ [X*(aq)] = (1.80 x 1071% 0.100) mol dm™=1.80 x 10" mol dm™

YA esexo
Ksp =[Y(aq)] [A(aq)]
[A(aq)] =Ksp/[Y'(aq)F (1.80 x 107/0.100) mol dm™ = 1.80 x 10" mol dm

XA goeds B® e @das [A(aq)], YA ¢decds B® wew adaxs
[A(aq)]o ©&0 af) c.
2 XA oggedst gdeds .

(i) Kspexay = [X"(aq)] [A(aq)]
0® @0e%ed [A(aq)] vy YA 8 ¢dfeduens qiddw 8600 gdes [A(aq)]
e053¢en ©O.

gvened @B [X'(aq)] =(1.80 x 107'°/1.80 x 10) mol dm™
=1.0x 10*mol dm™
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2.35 Be¢g»
0.10 mol dm™ A?*(aq) ¢o@escszs 0 0.20 mol dm™ B*(aq) codencsss esemsim.
Kop(ALL) =9.0x10° mol® dm™ eseo Kep(BIz) = 1.6x10°'® mol* dm™'?
(i) A*(aq) w0 B’'(aq) ao»dc adseds 8@ @c®n B8 wecw I(aq)
BBEOE DO tBeens DO ¢?
(i) B*'(aq) au» soes qdfeds 880 ecw I'(aq) ax»de 0 @descz
2000 e S ¢?

88nd
(i) AL egeo Bl; s
Ksp = [A*'(aq)] [I(aq)]® Ky = [B*'(aq)] [T(aq)]’

_ _ 2 Ksp _ _ 3 Ksp
Feal = |wrag A Ui ey
_2[9.0 x10~9 _316 x10~18
0.10 0.20

= 3.0 x 10 mol dm? = 2.0 x 10° mol dm™

(ii) 2.0 x 10 mol dm™ < [I'(aq)] < 3.0 x 10* mol dm™

2.4.5 IOBND EWECH DRI €D
@I GBD) GaDcens

298 K € 8Eo0 Fecicloe wuimidn ¢dennm o svm (seds ©w@pEmnnd
EBEDBIB:

AgCl(s) = Ag'(aq) + CI'(aq)

[Ag'(aq)] &8 »e 001, oF OESE rbon amd Ky ©@nBom Boma, Sum
206D 8O 8 BOPEDDD DO Sy’ ©d. #1cdwvm wEOPED uddBwO AgNO;
NS O Lo Onn B8e08 [Ag'(ag)] 98 »e »(B ©. o® Bms 8® Rew
AgCI(s) D Bews’ Bwcedn a0 98z AgCl 8 D100 af) 0. e®8 & 055

BOPENEDE O ewd BOPEHIDO g § GuH@S O ewedm (BB
©® 308¢0w ewg gu® GIDSERB BRNEDSS WCSIed.

e®n BHD CUPEDD GIWICEBS ¢ IR DE DD G.
o B85 wOEmND DO A0 WO» Red »® cders De® Reymdd

08 SO0Bwoen Begd 98 0. O, 8 D& Ag ®» ClI gs»
oewidmn e08x3 wx AgCl e o, O8 cdumd af) @d.

eC DOBWL YRLbOwD ax @8 DeEi®w ¢ wms ¢. gl BOPEDID ¢erd AT

e DS O BITBwden Bgmndd D8 cDen Remd D& O amd wm AgCl o8
D8Bews’ Dens 0. OO O DD D18 .
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aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

g ¢35y 888, oG D10BLl YROLOWO ¢x® awd wOPEDN ¢Rerd A0 BE
DS 0 HBO3BmCen @DHnEO D& ¢den edvw D& Dlen’ .

BSHD BeDD BOPEDDID BEDBID:
PbClx(s) = Pb*"(aq) + 2Cl(aq)

[Pb**(aq)] w3 [Cl (aq)] @8 S8e®xs3 PbCly(s)8 ¢dumd 98 me »i .

Pb* awm admeds mom o® ecmas Onn 88053 [Pb?(aq)] 28 me 9B «. o
(B0 DRSS O ©® DO Pb** adfeds e O «.
Br, I, SO4*, S, OH", PO4*~, COs*", SO3*

Q0D (Bed® OB Qi © O vy BBe® HBw® g, ¥ BeEe ©

[Pb*(aq)] 28 @880 9 ar>.

w0 adedvend 00 PbCLS conm00 oth af) o gy «©. O3z,
Beegons Deewns’ as em3c on gotesd I ass et Kl 18 s coemsS. Pbh 8

Ko @oc (1.4 x 10 ® mol® dm™), PbCl 8 Ky aowo (1.8 x 107° mol® dm™) 2o af

088, deed ©, [Cl(aq)] @8 88® scwi AgNOs; S e (S «. da Cl asm AgCl

eRs adieds WIa.

2.38 Beg»
0.10 mol dm™ esox¥cen @B (1))NaOH ¢odencm (i1)KCl codenem wo (iii) Ca(NO3)2
coDenw CaCr04(s) B eoesdds ¢odrm ee3es3m.

88nd
CaCr04(s) &0Cs Daens’ s ERes:s 1953,
CaCy04(s) = Ca?(aq) + C20+*(aq)
(1) NaOH(aq)8: NaOH(aq) — Na'(aq) + OH(aq)
OH(aq), Ca*'(aq), Ca(OH)a(s) eces adfeds moa.
OB ©OnBomd cped & »c®s [Ca’'(aq)] a8 0. Sewnds
CaCr04(8)8 ¢od1m00 8 @d.

(ii) KCl(aq)8: KCl(aq) — K'(aq) + Cl(aq)
K'(aq) @0 Cl'(aq) es0Eom00 0008 A 02008, 105500 0%t 02%ed.

(iii) Ca(NO3)2 (aq)8: Ca(NOs)2(aq) — Ca*'(aq) + 2NOs(aq)
Ca’'(aq) ewmog aumes. ©818=3 [Ca’'(aq)] 918 O 80 wonEomd cpesd
S @D. @® Beso CaCr04(s) e3:8® (8 O oo CaCr04 8 D00 a8 @d.
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2.4.6 pH g®©cencs

@M BoeWINDE OB ¢& e ¢oemed pH avw @m d€ ©d8. cowdencs
OReH o] HOGED DREWE OB RDMOIED FIBNODGE AC GORLD Boydem
9OB O s, O3 (ewmed & 0glediBmienns e Wi ©. 80 @@m»0d, VTl
0 BEOED (0® e¢m ® YAE VHO D) B OBB BeewINDE DB eRews B

pH aow @ d@ «=8. Begorsd ece: A™ aovmo HA ¢dc a®ced sogd®nm ®Hed®ws

O30 § MA Goened ¢dum0d emed8 pH cved dcs® wem dRE. EDens
Beed cdens D B0 B (Wedn BPw@D ¢ od:

MA(s) 2 M'(aq) + A (aq) : Kp=[M'(@a][A (aq)] ........ (D)

FNBDAB ¢ BEB BO® SESDedcy YBYwD B¢ mIE.
A (aq) + H2O(1) = OH (aq) + HA(aq) ........ (2)

(1) 88wed & Hwucedm A (aq) gum (2) 388wed & 9o emedm 8z MA
COemed cDumd D& 0. Beygms e S?, PO e CO* (8 ©0eddm
BBHERE G BOCEE DRews’ D8 RDHED, JOIIMOME WO E¢ LIDBEND
OB 9. ¢Dersd BAC adcus Py BE owis, O »e H'edygbamewsS ® wied
A" 00® 88w 8 HA @ic8. e®ws [A(aq)] ¢l »o» and, & S auSn @hmed
Boesos ¢ af) od (asBm gdmo = [ M'(aq) ] [A(aq)]) oG ©108sH gcabewd
80 uBD BB, OB RHBHBO @I DB PO ©D O MA cdevs od.
endsy ®B» pH ovw S8, groocmes ¢dc ¢@Ew owgid®@m ©ed®un D220 &)
IO Dnecsy c1dr Eue OO 10 IO @@rens @esi3sy i DIE.

BHD BEDD BOPEDD BEDBIB.
AgsPO4(s) = 3Ag'(aq) + PO+ (aq)

HNO; 8®@co don e 0 oon ¢eds 588w 8 od:
H3;0"(aq) + POs*(aq) & HPO4*(aq) + H2O(l)

o® GBS0 gwemed PO avm a8 m0m» ano, 8 wm AgPOs 98 o@ewmss
e BEOO edy @® (NO3 gwum B¢ 80O ©wHwId 0% egisen anuD eEH
»18e0®s3 greamed sO).

BHD BeDD OPEDDD BEDBID:
Cu(OH),(s) = Cu*(aq) + 20H(aq)

* pH & 88® wym [OH(aq)] o8 8B8e8. 0085 ©wo@nEwmmd 280 ad
Cu(OH)2 u® g@renes adeds 208; 950 8 ¢dumd a8 8.

* pH @8 me¢ e»isd [OH] 28 8 w@nEomd c¢pend 6 . e®xs Cu(OH):
e B8O evdsd Cu(OH)2 8 ¢dumd 918 8800 ey d.

*  M(OH), @000 ssoewionm ¢oxm0d pH 918 »e 80 af) @d; pH @8 we 30
D&ed.

VBT agods 9 e @D OMOE dern DB QT ©D. Vet © egIds
20®B® RO »Ied®m O IR Dens DO @O .
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oo SBcggen® OH(aq) arpraene dcens’ Oxsfosss 8 e @855 @wved H'(aq)8

RAEB® @0 e AEo ¥ «. pH @5 wsdhuss 9 D EEens’ D5s3ssis
FNBD  @o® 30elvdRY (el »Bei)Peldd)) 881 e 0. HBiymw ocs

CaF; 00e3®m goemas ¢loq 803 daewns’ s cdewmseS. 298 K & suvm
(B ©BOEDHD BEPBID.

CaFy(s) = Ca*'(aq) + 2F (aq); K = 3.45 x 107!

CaF; 9823 wuimads ¢denwm0 YA ¢®Ee: Oor e 90 un (Peds §BFwd
&8¢ 0d:
H'(aq) + F (aq) = HF(aq)

®88 uBBwd edicld) awvm wislcens &8 O DS BLBG O ewedm

0edile gt) B8O CalF; O18ews’ cdens 0. d9a1953 Cal: uc @®cw:s wew® ¢
DO QED YHFwd D53,

CaF»(s) + 2H"(aq) — Ca*'(aq) + 2HF(aq)
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MCOs(s) @i »1Res30 wiEn) DO:
MCOs(s) = M*(aq) + COs*(aq)
H'(aq) + COs*(aq) = HCO3'(aq)
OO w8 B Pwd D3ess,
MCOs(s) + H*(aq) — M**(aq) + HCO3'(aq)

O®: B @m @ O» woedide B8E B8O MCOs(s) 08 & ¢dens ©d.

e®8s3 e wuxies’ pH 918 Be® & cdumd a8 O @0 o pH a8 de® & cnmod
D& O D .

Q0 DOoreg PO cAe O®ROES Doty & JgedioBh, Peedd, @PesIO,
@e3etO @I O 2I®BD c1Oewdr Oifewsy cdern FO0 22fo; O» PO Ho®zcs
DE DS cs.

BSHD CBeDD BELD) BEDBIB:

PbC104, Pblz 0 PbSO4 800G Daewsd s cden @d. 298 K & doved ¢dnmn @&am
8800€x3 4.8 x 107'% mol®> dm™®, 9.8 x 107 mol®> dm™ »o 2.5 x 10> mol?> dm® ed.
ded wuimidn deadEO YAE e Dy wme 90 ded wiedSe cdwnmn
E30E3BICIB DOBIB.

QWD COMIE BBIDED IDHIE BTN BOPE e®eed !
PbC,04(s) = Pb*"(aq) + C204%(aq) ; K= 4.8 x 10 mol* dm™

Pblx(s) = Pb**(aq) + 2I'(aq) ; Ksp = 9.8 x 10" mol* dm™
PbSOa(s) = Pb*(aq) + SO+*(aq) ; Ksp = 2.5 x 107> mol>dm™®

B B@EOE & wieem C204%, T, 0 SO4* s ez 880083 HaC204, HI,
» HoSOs4 o @®cOE ©@.gdem 9td® 0. ¥ a®cum JEH@0 O © e
D535 BACH® ogB®m O BB a0 ded wiede drmy FDied
200D S ILSHIEO BBIBL WE DS «.

HI g2c ¢®cws @853 Pbhoe wsdmids ¢dememd gac adcues dnn 850 o8

gOB0 emedd ¢8 AN 0 8. adcwe yeed H'(aq) » amnd aome
@c®s3 Bpdms .

C047(aq) ©eg ogledimed 8 qmbeeaas ¢ e ogeddmed O
ebsamns ¢ (08, 92855 PbCr04(5)8 wuimisdn ¢denwmd sae a@®cus dmn
BBe® gBORHS ocs wwn (PBedm 88w a8 @d.
C204*(aq) + H'(aq) = HC,04(aq)
0

HC»04(aq) + H'(aq) = H2C204 (aq)
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eoeme. (ceed ong) Jenwm 86100 - 12 Sone 0D OEDHO

©® gBBwm [C204° (aq)] 28 DO aos B @ el O Beedddw af) S8e0 o8
D8 el VPBBeCEO ¢dens OE.

PbSO4 8 eximads cdemumd gAe adcoes O S8e® uBdce eces ©vd
(Bedn g8 gwid g @d.

SO4*(aq) + H'(aq) = HSOs(aq)

HSOs (aq) 8 pKa (1.99) << @88 a®ced pKa 185 9om ©@mEmm00 oo
eCE DO A ©D. edS QoSS ©10d e VFeEE adced ©ISBmd >>>
880 #®ced ©IEEmmD . OB Oy O ¢ YAC adco PbSO48

gOB00 emed8 18 m0» ARL®, PbCr048 D100 emed8d a8 »0» dE®i®0
D& BICBB g eCe af) «.

0® Begemss, Se80edcme 00 Cl, Br, I &8 apwom g0 cOedC
¢Oum0 PH 8 9Es:®0 @ @005 @0 ¢ D00 o 18 .

2.40 e

om0 2®Bm» M*(aq) awm Sw@am M*(aq) eistcescs 3.0 x 10° mol dm™ e8.
M3 M(OH); eces a@ofeds mon B&es cdesed pH ¢os 06 @00@m0
Bo@c1 e g ¢? K = 2.4 X102 mol* dm™?

8€nd
Ko = [ M*(aq)] [OH'aq)]>= 2.4x 10?°mol* dm™'2

[OH (aq)] = -[222— = 2.0 x 107% mol dm™3
.. pOH = 4.7
pH= 9.3

e® @m0 pH gow 9.3 ¢80 eom SO0 y@Ierds BHo® w6 dmr OB BT
20eds 8@ @10@® exn @d.

247 Qe0S80D (DD105) BdeCuered & 10vm gined @wxi®

5Bs s Bedm §ded8 aumOR OO ¢mdiens O ©B3es emetd 83
¢ OO Do ©. e®8 & »widm O» Bwdu @ensi®n ddeCeens OO
OEDD B0 O6 Bw8um OBes’ @i ¢? BB YEMBO BT e AERE.
gum), O® 3@ B BO® yBEw »d REPuears we VIS OC G E® enten
ddeCeamed ©em® d. Begmsd eces 8GO0 gum, »8editecits #®cs s
B8 08e®xs3 agds, v BEOY Beciddd ecen @deds g v ©. eRewnd
D3 HEeiSecits #®cw ©P® @® @dd ¥YBFwW o B @®
e0C OB F0D gcds Becicl) wigm gum, detd e GO @0 0
OO0 @w1c) O VB ©. BEenw BOBD BB QREHIBOWO FBNOCEHB DS RO
8¢ womed n®IMHC SdeCeannSS. 08 & pdfeduer yBBw gim mBww @f
DO,

194



aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

DOIBHOES 370¢ ODD FODOE BE Orm0 DO @. 0® COMIE GIOBDOE
BBUHOB ¢wm @08 S OB 8P coewi® S on DB ©. By ecH,
DAISDOE BB BGenwumO ¢On T gSmidmes O B8O (e D
el 98 ©emS DiHhs ecs adeds B8O ey O amd, »OE DI DS
e D8 ©HS Seed ¢d» O SOA.

(D3, Tl e300GINDE CIDBHND & I DIHR MO DL BE VD !
I moess (Ag', Pb?, H?): 0® m0wm ¢cds Secic8 w@iem amd, mmm
»Beiiecits @dcewns’ adeds e (S ©. 980 goms Bog WDIBD
CDBODHD O,

Il moeses (Cu*t, Bi*", Cd**, Hg*", As®*, Sb*", Sn*'/ Sn*"): e® m0wsm edewdss

aco0s 080 (Kyp aoa 1070 ¢8) wics @85 af wislceamcm ol ocndd
a0 088 adeds e HS ©. ey 2u»OE #OED® VWO HEYSSS
BCEMED D1gd @ (Be®s e®ws 99 WS O VS .

I moeds (AP, Cr'', Fe*"): o® 0 odewndsd acds »B8e8usal e
8o ede Daews’ ¢f) »8efuSeldd ary yeIenw:s O S8e®s’ adeds
e OB .

IV moes0des (Zn?', Ni**, Co*", Mn*"): 0® m@i0» 8¢ doewst c0s acnde (Kyp
aoa 10270 9(8) @c8. wiedse denensd OB ©EH30 ar®m GOIeHERsS
gOeds e DS ©. ORI FBHOE Wt O EO HBYBL EHED Digd
380853 0®u g W3 o» VB «.

V moesde (Ca?t, Sr¥', Ba’)gum m0e300c0 aws 8og m0ies ©@® o®
DB §EDB IRVETO ©cdB. VBB GG i) Bmeds awu® @ BCe®n3
oty IREBOWS O BEe®s 0® gum gdeds we VS «.

(Mg %", Na*, K", NHs"):0® m00sm gum o8mdm 8808 adfeds exn ob.

I mreddded mDr1sm gdEednened Ge0nsIs
I moesed mw® cdteds S8e® gBmicwmse Oxles mmm (6 mol dm?)
»8eiecits a®c oemes. 008 & 8cEo5 (Agh), etms (I) (Hg?') @ ocd (1)
(Pb*") e gomeds . 80 qoe @ld oS dmde »®:

Ag'(aq) + Cl'(aq) — AgCI(s)

Hg,**(aq) + 2Cl'(aq) — HgoCla(s)

Pb?(aq) + 2Cl'(aq) — PbCla(s)

@®Ig gB® 0emed @nd, gdedsed cDumd gf) SO @Bewr BecEIcdd aom
O O8yd Oy WOE CER. et O ¢ emed LR g oG v
0B enzS OO0 BHO® »@rerdsS e oG BeRICBDOE ¢d1rHND @wE ©. O3
Ay Il miestded gBmicmens’ eddeds .
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aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

Il meded 10185 ¢dBednened Jesnsmes

II meddded (0 IV mieded) m»diem, SDed @cds ©eEndd eoces a@dewds
BBe®53 0053 0 ©5) CeR. e® wEwI BENHED awy ©BBrY ERBIED BEed BOEH

Dnews’ ¢dn, ¢AC s BDedcsws § »888sS wEmn@8 Digd B8S. 25 °C € oo
1 atm 80»ed & wimids SG8: e Bodwum »8YEs wEndd 0.1 mol & e
Bed. o § gam 08888 oc0dd »8838 asm (H'(aq)), »888 ecodd

asz HSTaq) o0 eE080 awm S*(aq) 900 S@dms 05 and & @dasd wsnEmm
e®ed .

BOEDHN P BOIBL ©D.

H2S(g) = H2S(aq)

+ —
H,S(aq) = H(aq) + HS (aq): K= QS @l _ g9 » 10-8 mol dm™3
[H2S(aq)]

[H*(aq)][S?~(aq)]

_ -19 -3
- ao)] = 1.0 X 10" "’mol dm

HS™(aq) = H'(aq) + 8% (aq): K2=

BB: @se adm e@s »ILdm eNedems. 98 ©BOBesd S 8B BN G
Y@renws 0 Ko 8 a8) evens’ 0@xs ed.

M?*"(aq) + HzS(aq) = MS(s) +2H"*(aq)

e®8 ®nw 2B B8O ey wEnHid adeds S eS80 oy ©d. adew

O B8O gum OB OO AC W3B. Il meted ecdy @Enioc Ky
OGBS e ¢l ©. OB D »BYLSE wEHED cwemed & om gco
SOBORS G eCIn BENHEBY ©ee gdieds O amd, QVE IDLIDES G

eEn830 (IV meded) cdeamond =08, 9a8=3, H'(aq) wisicencs sicmae S8
eCI» ek Ted BEOHBROE OBDE dDED® ekl 0 0BRSS s »J

o »S @ Il »edde edvewd SO a®c - »BPES BEOED rerdde BHeds’
0e30m CA® gnd, O8 »38ss awm wisicens 0.1 mol dm3-0.3 mol dm?

(pH = 0.5-1.0) scssed so5ior 0n @ed. 0® @83, Il mesed sEnldE s®ens
2EBD Qa6 Tl DB PG PBROD et »I JO s @dieds O

eRe, D& s 1EO8 wicm [V meded s ¢dleds emndm e’

BE08Y gum Elcens e ®8) CeR. | mieted esomed HoS £igd o@e®ss
eo® DD 0BG DS OB DS .

Il moeddded »0iem adeds 800 ate EBFc swn ced:

Cu**(aq) + H2S(aq) — CuS(s) +2H"(aq)
Cd*(aq) + H2S(aq) — CdS(s) +2H"(aq)
Hg*'(aq) + H2S(aq) — HgS(s) +2H'(aq)
2Bi**(aq) + 3H2S(aq) — Bi2S3(s) + 6H'(aq)
2As**(aq) + 3H2S(aq) — As2Ss(s) + 6H'(aq)
2Sb**(aq) + 3H2S(aq) — Sb2Ss(s) + 6H'(aq)

196



eoeme. (cotd ong) Jenwm B0 - 12 Sone 0t OEDO

Sn*"(aq) +2H2S(aq) — SnSa(s) + 4H'(aq)

II1 med®ed 10102 gdfednened Gesanmw@

Il miedded DD 0HBeuSesBO0E Koy @ocesd oo a8 o 93s3
»BeiPeld gem ©Isicens @ ¢l ©000m OB ORBE OO DB
»Beiedd ece @deds »g B ©. e® 05 B8e® & ©s®erd B ®iesdn
cDwmw HBREE BEHBD DS O @O ©bede® Bo gy .
»BefuSeldd gum ©slcens BIESe gy D00 g 0 »HO® gmdas OFSEBw:®
»BeiSeld gdfeds B® 8 0. »BeSeld gom gOeBs  LNBICEHED

(1 x 10° mol dm? ©@es) =050 OREO #e®@Bw - #EOIN® BeEIcED
(NH3/NH4Cl) e300 8emewes 980 0. o® gdamed ©svn (Bedm guSimoen
BOEo0 ©OB.

NH3(aq) + H20(1) = NH4'(aq) + OH (aq)
NHiCl(aq) = NHs*(aq) + Cl"(aq)

0.10 mol dm? ¢e®Bw demws ®8n e ewis, ¥8eRuFedd gusm slcens

1.3 x 10° mol dm™ 82 g5 O ABBE® »BetrSeld adfeds 8800 HA® gwe
IS, O WO ¢ G EeIB® PBeEIcBRORH Ced® @e@IBe® gwum,
210®IRGI8 BOPEO DOD Be3rsmres OB »WBeiSesld) @nvm eITIEent SHE

¢®8. 1 x 10° mol dm™ ss®es [OHTaq)] gus wisSgenns 60Gs eces ¢ds gred@S50®
»BefuSedd 91 679I8w® HBePendd adeds SEOO y@IewdsS D ¢S D& §IOB
OBBEB® 0BerFeld gdeds SE00 y@IewdS emed. gog HBedrSelODcE

Ksp 806653 eotssicmnens’ e®n ¢ud osio® on o8 od.
(Ksp(Al(OH),) = 1.8 X 103 mol*dm™?, Kyp(Cr(oH);) = 3.0 x 10?° mol*dm™?,
Ksp(Fe(OH);) = 1.4 x 102 mol*dm™? esz> Kgp(Mg(OH)2) = 1.8x 10! mol’dm™.)
Il meded gum ¢deds 80 gog wdmden »HO:
APP*(aq) +3H20(aq) +3NHs(aq) — Al(OH)s(s) + 3NHs'(aq)
Cr**(aq) +3H20(aq) +3NH3(aq) — Cr(OH)s(s) +3NHs'(aq)
Fe’*(aq) +3H20(aq) +3NH3(aq) — Fe(OH)s(s) +3NHs'(aq)

@®8 & OH (aq) es¥gencs Mg(OH), adfeds 8800 y@iendsl mc® gug ed 50,
Mg*(aq) +OH (aq) — Mg(OH)(s)

0a8s3 AP, Cr’* wo Fe*' 003 88e® 8 Mg*' qum admleds exdm @88 OH-
20536 en3 RS BE® gmd@s .

IV medfded @110 adfedsened Cenma
8RB BEHEDOE »1ed®m 10w @BS [V mesdded gum SDied sEndd eces
adeds emel. ©Lddnm cdeed HS guBmcearc 0@ O am gdamed S gum
sicens OB 0. 98 uBdcwe dlesd IV mieded ©EnBROE gdrmn @D
B 3:@0 BHO® Thed ruBm QaD g WO OmBB T edPeds JOS .
H2S(g) = H2S(aq)
H2S(aq) = 2H'(aq) + S* (aq)
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aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

OH (aq) @ »ged & H'(aq) qum ccollm od. dads IV mrsded mism,
goed sEndd ecn gdfeds B800 mO® § m»Ho®s ovg Sz_(aq) BB E0BICEHLS
c0emed @) 0. IV mieddded awum»dc ©cEnidd, Il miaded a®Em »E8sss
BCEMED goemed & adfeods SO0 mO® @gdn @YD ¢, s HBPBL LEHBD
coemem & gdedn 0. IV miaded gumde gbedueancmd gde ©dmdien
O53en3:

Zn**(aq) + H2S(aq) — ZnS(s) + 2H'(aq)

Ni**(aq) + H2S(aq) — NiS(s) + 2H(aq)

Co?*(aq) + H2S(aq) — CoS(s) + 2H"(aq)

Mn**(aq) + H2S(aq) — MnS(s) + 2H"(aq)

V meded m101ss ¢dfednened G335y
V moestded »0sm ©e8dn gdemed, Jddied mResld e @dieds d. o®
DESOG 501 ©®7) CRBIeS »0de®x3 IV meaded evedmed 8 HzS(aq) 903
BEe®s3 v 91850 NH4Cl/ NH4OH o 88@8. V mestded mdiwm gddews
emedmed (NHs)2COs ¢gdencss dwrn B88e@8. V madtded aumde adedsensd
g o O53ess:

Ca®*(aq) + COs*(aq) — CaCOs(s)

St**(aq) + COs*(aq) — SrCOs(s)

Ba?*(aq) + COs*(aq) — BaCOs(s)

VI moedded 210105 gdeduened 5e30kmas

NBRBe®: ¢omed ques Mg avm «oas »® Oa woc oSFwr 065
BNEDS HEBN OB DU @. dewrsd D1y Byencm & Oo HEN OO gowe ©.

o8 Mg* acm wgen 0RO ocw 8-»3e8r3BEBemnBs ©ov Beocs

=SFeencs 8¢ ©0m ced. Mg aom & 98midme 00w mw-eme adtedans
@] BoBUenss @¢l.

Na', K" 0 NHs' o 01> gon 88¢ g8mi0mars ¢0v admeds o od. @id

ORINIE WDIBD LN@IDBEBE HEZN O©F) RIS 805’ 8¢ «lweds; & awm
(CRO ot R1edin diens SBosanens.
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aowe. (ceed 0ug) 0enD 86D - 12 Iome  0IeSD BOEHO

OO (WD CNiwmens didhe adedsamed & pH aved Dcostm® w©wi@E
@d.

Beg» 2.41
e 0.1 mol dm™ Zn?" g¢wm wo 0.1 mol dm™ Fe? g¢wm aog 8. gdencs
€53 HoS £0@® w18e®xs3 Jo1 003 0 o g 0d »® gwemed pH avncs @

B @gm ¢?
c®emed H,S eissgens 0.10 mol dm™

Kp(ZnS) = 1.6 x 10* mol?> dm™ , K,(FeS) = 6.3 x 107'® mol*> dm™.

8€no
goazaos 2E HoS(g) 93® w18e® & vum ¢iHedn w@npBomo 8.
HaS(g) = HaS(aq)

HaS(aq) + Ho0(1) =H:0"(aq) + HSTaq); K,, = B0 Collis- ol

= 9.1 x10®*mol dm”
HS™(aq) + H20(1) =H;0 (aq) + S (aq); K,,= MO Cals Gal

= 1.0 x 107** mol dm"
o® w®»ien e¢m» amd,

K, K,,[H,S(aq)] = [H30* (aq)]*[S* (aq)]

2e¢RenBs3
[H;0%(aq)]?[S?"(aq)] =(9.1 x1078) (1.0 x 107*°) (0.1) mol® dm~°
=9.1 X 10728 mol® dm™°

¢ aiB® ¢ emo
Kp(ZnS) = [Zn**(aq)][S*(aq)] = 1.6 x 107** mol®> dm™® ese
Ksp(FeS) = [Fe**(aq)][S*(aq)] = 6.3 x 1078 mol? dm™

[Zn**(aq)]= 0.1 mol dm™ &z 80, ZnS goSeds 80 ades ¢0® [S*(aq)] e®edl
OBHDB WDE DD .
1.6 x 1072

(57 (aq)] = ——==——= 1.6 x 10" mol dm™

o® a0® [S*(aq)]e amcws, c=8e® [H30'(aq)] swn cSedsm wdmdess
DIDDHOBE OB DE DD .
[H;0%(aq)]?[S? " (aq)] = 9.1 x 10728 mol® dm™°
9.1 x 10728

[H3O+(aq)]2 = m =57 X 10_5 mol? dm™°

~ [H30%(aq)] = 7.6 x 1073 mol dm™3
~ pH = —log[H;0%(aq)] = 2.1
o ZnS=2.1 e Feds 860 ¢daxs ¢0® pH avws =2.1
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eoeme. (ceed ong) Jenwm 86100 - 12 Sone 0D OEDHO

oeed ® [Fe?’(aq)]= 0.1 mol dm> 02 80 FeS aoSeds 880 wecm ¢den 20®
[S*(aq)] e®etd .

[s2(aq)] = 2222 = 6.3 x 107" mol dm™

a0as ¢0® [H301(aq)] o®@etd ees8u wid .
9.1 x 10728
~ [H3;0%(aq)]? = i — 1.4 X 107! mol> dm~°
= [H30*(ag)] = 3.7 X 10~¢ mol dm™3

~ pH = —log[H;0*(aq)] = 5.4

. FeS ao8eds 8@ 8¢ 0» ¢0® pH gon =5.4
©® g H;0" eosdeencs 1054 mol dm™3 (3.7 x 107° mol dm™3) o2 o8 § 80
Fe?* aofods 000 »88 Zn* gdsleds 0 A0 ewess.

26D e¢m 00z B8RO gened s98s gy pH evw 2.1 @1 5.4 end d.

2.5 580 ©EIOC OPEDDIO

¢aBOG 8B, ¢O 8y Dy w» DN PHBS OB OO gud acHes ¢l a¢nd
3¢l D3 Sesbimoesrs (38€20®@6) O R DO RGO g »IB
80 dRBed PedB8u e cdme ed ©O8® gnd, ¢OS8e Qe O ©d.
0@ Bers’ B¢ABGD cEdesiOn el B8mu edmed O 80 WEOE edmed SO
8edm gnd, DRI EOLET® vy FMOC POIVHE DO IEBeED OB ewIBD
eOmO® . m »EIved 8 @MOCO OB © PO IYMBE ¢BleS B god iy
weed ¢ 3@dcO OB ©® @RS . o® e OB ¢ - g
©OEDOO 3w sEOBOC BOPEDHND BE®T) C1ed.

O-01y 3OREDO

OO B gay B8O 0053 BEs N »w. OBen Dy @ROEO O @f) Bewesss
¢® 2dEO @8 and e®D) Bonc® Oem@ . ¢DOE DIgdEO D I8 asimi-
gem gumbeen AC B 5t ¢ aeq a0 O19® y®Iems iy mEIed S aedc
O1OQ® Y@ rerwd O B @. B BoRDE VBB @BBG BB OB IEm
07 @m0, O@ J15esdnm 2.29 OB53 eusIm® WOy CeR. O @edEO Y®IemdS
a3Bos ¢ 80 D1 »Ews O8O0 @@ R Dbcewzs ¢ »08. ¢dwrs
D108 RVO 8Obmme B® Drd8mTens ©Md DI1dBWOBB eCes W€BIED.
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@32 BodEw@O D& edmed d. e®a 2.30 Tewrs’ Bewr ¢ed.

~

Ozeses 2.30 e B¢ clemown & B e pe e Do DiEBmdenc.
e aB8we ¢ ¢ dYDOWS Doy WEIBEO BRI BB B0,
OB gD ®EIBBO GO DO gdban 8 & ©idds we® Jeo
©190 @8 0 @008, & DRV S Dig WEIBE PE Desdenes &
ACE®D 9 & e&.
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Qen O DoEdBmoents M BRVODE BB OB ©@1» ReywdSs 8¢ 0d. devd
PedPe SOl OO Sitend sO8m BT B oS sPPE®OWO Se®
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Bemd Bemd «08» and ©Swdm RKeod n@ewnsd OB B
208890 Regodd w1 0. e®e O¥erd Dids DERIGO
2O O g€q 00D, o ¢ ©8&I» D e OB B® Rewn
@. @® g0edMed & sdRBn, o8 BeRErm DEMODO Dge®
gm0 98 & dBw & a0 gopg OB ks Blms @
®f.

D D18s BOmed dRICHSOE gz DREWBSS 3D e¢S O Ot OB, Jd1 »®
cBESO 6 gy OSemm ANE D GRNO0 gdear ICOR ABBw 0d. as¥ivb-gem
AC PO o0, Dides BAm® gug wm O, I8 Beci®n ¢ o O DS SWEedss
DO O VB ©. (AC aTU-aa® A e OO0 ¢eOEO dewrs ®ED BRI I®D
200825380 twey 0. OO geq D BERIED 8580 edwvw OB @d. B0 Beymn
e ©®m JO0 PO, Dy WEIE PE PVE g B @ . e®nsd
3280 s BOm@ ¢ ewe 8.

2.5.2 50E® (x3medn) Dr8s BOmw RN
onn Bedmd 0 g 888 0 Jesds Redi®Odw s ©B53 OB Db BAme O

o DB D gy eoic BOmed & Jwds meed ¢ 760 mm ed.
[100kPa = 760 mmHg (milimetres of mercury)] e®w 2.33 (a) Ssed ¢ g, Sgdt

DHERBO ¢dews’ B3 BBowrs g1d e 80 Jwdn OB B ¢ tudw s ed.
8253 ©@0S ¢ ge Dde B LERPEIDD o @d. 8 Om Dide BOms OB Sesdews

BC O sHed BEG I8, Clu OO wug B» Y& Iews OB, O cdensioed
g cDed wrimidn Dids BOma eew aors CRI @c8.
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233 G wuimads Dods B8Dme OO, () cwe Redi®dde dimed mRe ¢S SO

& 760 mmHg» cidemes ¢5308. (b) m»Es DEO ¢ds ad »E oty O3
Ces8s OBO0 u@eewmm amd, MEB pE Cwde V0O wung . Jelo
©00e®8 edme OB ¢ded wimatn Dids BOmn Eed.

2.53 cBasids ©00®m 5imistn Hi1ds Bmed 8OEm®G

cEaOn OB O 80 aadE OWsms FBG ¢ eve 8. 88 H(@ oles’, e
eeWIOO O BIBWens @B ¢1@0 YImDS aFSwe e OAE. O¢ wimds
D& BOma@ 9we @0 oWy .

A

]
g

o
=)
=]

essimactm Dodes BRome /kPa

0 50 100 200

cdamsos /0 C

2.34 G563 CEHBOG amd), Bimass Drds BOmed SOERDG

Beegons @@ wodam widmam ¢ 25 °C 8 =08 o © u®ienkm

e Buied 088 a8 0s%esd 23.8 mmHg (3.168 kPa) » e
BOHES. 006 RE GO &SE Y@rencd ® DiEges VO & BB @S .
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Zn**(aq) + 2e — Zn(s) -0.76
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H*(aq) + e — 1/2H2(g) 0.0
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2. 98885 gecelins » Hecidsl gecelie O8S wiecy emisa:

Pi(s)|Ha(g) [H'(aq) [|CI(aq) [Clx(g) [Pt(s)
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Cu(s)|Cu?"(aq)l|Ag"(aq)|Ag(s)
OB,

_ .+ 2+
Ecel = By — Evo = Eag iag— Ecu” icu
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&.00.83. (¢e3ed @) Jewm Bewd - 13 Somo | Bexs 0emme

g QF8wden Dvd @vrs’ Medh BBe®s BcyPrI@n ACE R OB VIS «.
Ecen =+0.80 V—-(0.34V)=+046 V

e®8 388w e®ed ¢ BEBs H(\ «.
ab emde eced ® E° awwss Oz 0. Eagag= +0.80 V o Ecy®’/cu= +0.34V 8.

823 evemzsiess Cu wi Ag ¢ et ® »B8Y80E0 wieddsd ans 00 o S0
e QeCeIim §eow 8O0 N @CT @005 DE.

emet O ¢, emusbde E° even8 O 60wids a8 B emslde gecseddm
Bewed B8e® »Bnid wieded gug ¢. & S emived D gecedds ded
2@ el e g 0. DS el 9eESeIINWO wien NG R1eR. I
0 8BEO0 ¢@) »OIBRLT AT e e, geRBedi®y Wt emsbdc 80 8E06
00 ©E 38. B D WD .

2OE® DedNd e®

20000 ©®z3 »I8

N

- )

’/
Cu'(aq) +2¢ &= Cu(s) E=+034V
8Os 9eEPeli® YOIv®
Cu 80 Ag w01 ©®z3 8.

Agi(aq) +e += Ag(s) E=+080V
A

7

BODED® ¢De3Nd e®
@000 ©®®53 »I&.

e® B & @B eomis g8 Swid g S0 amumnds ¢ A0 mwydr @d.
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Beeg> 3.2
oD B0 grfes 1BenE emived iid BBLeS. & Bew BP8D ewis
o3 B3,

(a) (b)

gecseddtis geemediis

1 o eund Ili
Yi

Zn Cu

Lg_ué
< ~ W] ass
—t 2050, e:descs
.l @800 e
1 emest
—t Cuso, ZnS04laq) CuSO,(sq)

coDemc

@@@aﬁ@éfﬁ) 230

8&nd
(a) @® cwed Beys’ BDedes ecm and ¢0 6uldws a. & Ben efs G,

Zn(s)|Zn**(aq)iCu**(aq)|Cu(s) ®.

(b) @® Ssed, ¢ 8T Swds gD O ©BE D@ etRdIS ©wIg D G
@RS S @, & Bexo emde @omma, Zn(s)|Zn**(aq)||Cu®’(aq)|Cu(s) =62 d.

3.3.2 9ecelin) Bwds emed8 AR €300
o ~EWmBOB
o By BDedcsed ensdgencs
o Beys BDedcsed €D9idw
o ged BOma
* QeESeliD Dbvw

Bexysd SennB BT 8¢d® ey eEdw 101 gerediNed saddn BO®®
O Em8eBs » FBeRs b wlome 8t gy ¢. dJ B geceldin) Swd
0eBe® & Scys SDedcrsed cdaslOn w1 e5icens Do 0. emivn §uist®m
Be® & gredloves com @® wew Doys BDedcsed #Dwdne O ¢ BB Deesd
@d. @®x 3.1.1 @20t @Oers ©dH O . i1 PRSI »Dm WO DO
Dogged BOme 8wy BOO® 1o’ O gnd, JOBE Jom 80 e @ g
OYE 0> 1B OB D ©.

00 »8Q8s 9eemeldined (SHE) medssd BEoU-8E08 Secicdd
@eESedined Swdw 0.22 V 20 @1 eom am. emet §o= wisscens 0.1 mol dm?
92 KCl ¢d e 08m wg o, gecselld) Svwds 0.288 V ¢ cdme od.
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1.00 mol dm? esoz¥gencs a® KCl gopencs o8 80 0® Swow 0.235 V ¢ odmed
eb.

3.3.3 880 8¢y SN emis o

O30 @386, Bend adBe D0 wBobmme B8O wewr 8¢ Ctndn emis
000 d. J B SCemg EBmed & »idm D @00 88 Swidewm D Beygss
CB0® B OB Bes OB emis geRd ©idn 0. OB ewmisdE
PERBeIID), WV »OIERE BCD wOIBWD WS oD R OB DO
O30 BP0 O 0. Begms ©1Be®s ewmis §5Bwd wese Endd 8¢ »e
@0 Byt JenBm emis, 08 emiv e HETeD (Dn gredisens »E
@200(B). 3.13(a) Jrvewsd ¢ @B @IS ERBEITD emisws w® 3.13(b) dised
00 B O BerE emiss o®m emis wew HB¢es’ od.

R T

Zn gecsedifa IS | S Lo )
—1" InSO, crducs
DRs eecsediDe
& - 8Os agm
MnO, 0853 L 5@
NHCL H,O L (uso, ci0e

(2) (b)

3.13 G568 (A) 0@ EEBEITD emden 1 (b) Besd emdss

e0c dog

3.14 G5 (a) oD @B9u@ecoded ¢g wovm (b) ecd By8eEdds
(€) D9 &BBOs ecd aBuP®eEidw (8 @108ws)
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.o, (coed esg) Jewm B¢ - 13 T
eOD(S owiz "(O88m emis” »® . 3.14 Jed ecd #BYPeEO0B EwEIDI BD.

B0 eegeses D0 8¢ 0 Bed®s O @ediveas e »iiS o (rechargeable).

el ByBeEO0r @wdr Jwu® weium emizne SCeme Edmed & »idm WO®
2O eises. 96 INED HETOB3eE Ml O8E” e ©. e®IH ewmis, OB

(NOTHT + (5)*0SqdT «— (be)FOST (8)HNT +
+(s)qd + (be).Ht + (s)709d (s)nD + (be),uz (DO™H + (s)( Q@ + (be).;u7 «—
(2 poungng) «— (be).nD+(sjuz  (s)2OUNT + (DB).FHNT + (s)uz oyt apme

3 a7 + (be)r0sad
8 +— (be)70S + (s)qd (Cogh graeld)
8 (2 poupgng) o +(be).uz«—(s)uz o7 + (be). 17 «— (S)UZ  Grofgh pebh wwm
7
@

» (DOHT + (s)"0S9d <+—

2 a7 + (be)-70S + (be).Hp + (5)70qd (3)*HNC + (DOTH + (SFOUN +— (gt gpuols)
8 (2 ponomg)  (5)nD «— o7 + (be).n) o7 + (s)7OUNT + (Pe).THNT  googh pobb @o
q

ﬁm qd uz uz obh mwem

M toqd ny OUN /D obd @@

% rostHE&e  (beyrosn) /(be)rosuz OuZ /TOHN oadpeqq Sig
S
9

0
@

]

0

00
]

o
@

o4
@
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3.4 Beys’ BOedemcs

CeuBm @Bae, 9¢gs aBc D0 «80bmme d® ©1CI8 enis npe & &g od.
ewrs) OCemer EDHEO GewldmO e HBocd® w8038 ©@DD
BB B BEOO B¢ O @Dt 0§ 0. cLonden e IO DI (S
eClnuE @ 8coU OB 000 ecines dcs weCome Be®s ded 8mg
euR® ¢ G0 eCID GIOceREE ¢ R &6 WS ©. OB gdedm & B8
Byt B 2338e®5Y 830wl @00 BB P @8 Exndd 8¢ we wiS @d.
e®et 8853 Byt aFBo wBe®s BOwEdl 00 §BPw B¢ »oD®
Bexyss 88@&(;5)05 ocs BeBe »B ©. Beys SDedered &, B88» me ¢dvs DES
@® 83683 SIDDWD EB WE LIDBWB @@ IV PEB ©Nd Deme VOB WD 3¢
@0. geeHeID gec 8 O TS BB @85 g0 gdes ¢Dne Hwgds O
OB .

Beys SDedcmwm & ABO Beys wwge® (RO8x) O» grwe, O eecEeIN@
e gremin ©d. Yot ® e @Yrd BBV eEPeING meh PeRESeIIN®
o0 DEdde ©d. Beys Sdedemed & deed @ A geD, @
REESeIINGBO (DemIDw) ¢iwbaens 8 gBFPOE0 gy @d. gremided & e®wd
eBOCIERD Hwd D cwemed @ wen @n® omwbsens 9 8g & I anm
QBT enBO Wb ©d.

3.4.1 e Beyst 8Dedemes
Bewe gm0 8018 JeweSm Dnes. 9B ©i@i1s DigediBe BB wdesd (1 atm,

25 °C, AG® = 474.4 k] mol) dee Beysd 8Dedcms 8 088 v QB85S ;80
80800 8¢ 000D, Bew Seys BDedcmed & ededs yBSe 8¢ DO B&es
08B0 By aBers G 00 gdes @d.

dew Seys SDedecmw e 98 e v @Oges 3.15 dwed ¢Sed.

il

~ M
Ha(g) > | | € 02(g)
< DTO® »EG
L] Pt »®3x
Pt »®3c >
(. (_j_ 25 HaSO4 godencs

3.15 G B Beys BDedcma wemr 98 we »(B S8eemsen @Oye®

30@ld BEed a® g auRm gede dx3exd 1x107 mol dm™» wisSecenas @B
H'(aq) aw» ®» OH(aq) ac»8. & Sen goemed H'(aq) acm eisscens (& S800
BEs0 m2y HaS04 (0.10 mol dm™) omn »02 cred.
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2@ §BFPwd
FeOs (98m5enw): 2H,0(1) — Ox(g) + 4H'(aq) + 4e
DE0G (9:38wdenc): 4H"(aq) + 4e —2H»(2)
OIS WEIS I I D) : 2H20(1) — 2H2(g) + O2(g)

©® Beysd BDedema wewr HaSO4 8®@ced wisigens 085 i@ @B 0005 29
2®30 gBPwd w1ER O sEE ed.

e 3.3
3.5 0@ed 18 80D gecSeld) Bud gowss ©BD S Scws Beyst 80edemwd
gdas 200 eDICIumD ©eaMB WIB.

880

eﬁ@? BeysS BDedemnd aong PO geEsedid) Svd svm ¢Eed.
ee (@88mdes) : 2H0(1) — Ox(g) +4H'(aq) +4e  (E°=1.23 V)
wemids (@38wdens) : 4H (aq) + 4e —2Ho(g2) (E°=0.00V)
808D B @D : 2H20(1) — 2H2(g) + O2(g)

E®cell = E®»emds - e =0V —(1.23 V) =-1.23 V
AG® = -nFE® (0®® &@mdens ¢ e e®@® 8T s »EE 8O wepo .
@O &.00.6. (¢t evE) Jee BeD Buw BBedawnd g ©@0ed.)

0®@8 E°ell tuen aows 9183, AG®S avs 0 0. 08853 585w@00 $0@E.80
@2500d. @ BT wo 8¢ DO e DB By wy® OB R s ¢y ¢d®
@83E3wm® 1.23 Ved. (F - mced Bwemw)

3.4.2 o8 @ecEeID ewiey emnt BEerd gdearn: Seys 8Dedemn

D080 el eEdne 88uwg miniess emul gecelld) @wigy, el wEemO
¢0emes Sy BDedcme BBe®S. wi@imrvens’ emelt Bewidens mOsSes’
eClse, IR ©wO® BFw »ODe®B. emetd 5O ¢ e®8 & @i emist 38

gecds OB godn O g, OB wordd et R OS® B8&e @888 Cu O»
QeESeiDG (@es¥de) ece ©»8n 08 CuSOs(aq) ¢derss Beys BDedemw
0B Ced. 008 & wen gerBetNe O53es e@ld Cu »HRDS. o® «©ddBws
Bes wwded (¢ 9 V @108wm0) wdasid me 80 a888¢ Cu ¢eid) (gromitdw)
Cu*" aum 00 o 0085 oemon D gnd, 888 emt ¢t (emie) @
08 980 Cu oz’ B, 08 g@ienss Soe @d.

@1eIG (D380ens): Cu(s) — Cu?(aq) + 2e

DEING (D38wienns): Cu?**(aq) + 2e — Cu(s)
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—

gevo@dd Cu cesd — BRI el ceRd)
(@re@>¥38c3) (eIRs)
CuSOs4(aq)
odDencs

316 gwwe Cu gecsdelddd ewigy CuSO; ¢deamwes Seys SDedecme B8O we®o
83w enisi®n ¢108®

3.4.3 B8 gecsedD ewig emet sEerd ¢deaws Beys SDedemas
Pt e 880 918 BEGw gecdedsd) ewicy CuSOs cderws Beysd SDedecme ¢
e 8O0 »udeids’ ©® edmed HNiver . @8 & gremie gwBs O Digd

Bewed O gm0, memids @ Cu mies 05 B8Peeams »e oS ©. e@8 & ¢ 3.16
Srsed ¢Bedm gimided oleens’®n @0g@ e@wic ®©F. O ©® edme OBies’
BB 9ol ©idn S6@8.

aEes (V38mSenns): 2H>O(1) — Ox(g) + 4H"(aq) + 4e
D em0E (D80S encs): Cu*'(ag) +2e — Cu(s)
2@ B @D : 2Cu**(aq)+ 2H20(1) — 2Cu(s)+ O2(g) + 4H*(aq)

0® =8 Pvenedl, men QEESeIING e WEING gBE OB gu® (e DO,
Cu*" gem, Cu ectre 200 @8wsens 80 (+0.34 V), H awx H, 900 @m8wsess
(0.00 V) 300 &t wswegy . 13.5 09ed 80 ace ©don 38wdien 80d ¢80 arD.
0@t ® W» gecmedie evds gem¥de edm S04 acm v OH gcm
ambuens 0. 0® awum a8z S04 gum 8mdens 580 (+2.05 V) ot 9@
QNS See AP8»cms 00 (+1.23 V) 8ed. & Be gemided & &“co
W8moens & 02 0gd Bewed @d.

3.4.4 B8 geceddD ewier NaCl(aq) ciderc:s Sexsd 80edemen S8®

NaCl(aq) ¢0enws Beys DDedecmw B8O wem e 80 o o O
eRBeiNG awe &8 D BBmden v WPBBwoen B[ DdeCuens BEE®
D¢} ©0. mCH28 B FwWDE ©wd®®n VPBwdien DD woessicmns @GS @b 9@
BHETIDODB BE DB G. DEDIVG @E & swm wBEws’ DOH8 Vtdndes BP0
&8¢ B oS «.

2H"(aq) + 2e — Ha(g) E°= 0.00V (1)

2H,0(1) + 2¢ —Ha(g) + 20H (aq) F°=-083V @)
Na'(aq) + e — Na(s) E°=-271V 3)
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.o, (ool eng) Jews B¢ - 13 Swme = 86¥s 0eBBB

e® wO®En WFBwoen DD (R OO (1) BT &g DO DI ) &S P
0. o® BP0 wep D PO @das O amd, dced H'(aq) eislcens ¢
om0 280 @® (107 mol dm™). @ B e@is BesId HFHFO e e®c &g
e0ed. (3) 9 YBE@ed gue e Bwdwe Ben Na'(aq) gus 8ooes 500 ¢
@008 @. & Seso NaCl(aq) gdened Beysd Dedemn wicBe® & menidded & 8¢
S0 DS 98 @B yBFwD OF3es’ (2) BPDE. O® Brws W38ncess & Ha(g)
» OH(aq) e ©5:80® gB8w0a.

gremied & Dt © &g SO0 gt a8 VPBmcew B8P HBoems BEO® eewo,
se@d 8¢ Bs (B Bug VB8wien gB8wr ci8enon ve g .
2CI(aq) — Clx(g) + 2¢ 4)

2H,0(1) — Ox(g) + 4H'(aq) + 4e (5)

8¢ D00 D ©® o) @B B8P D ewded ©g@d, FThhed wREm VPBHwien Swd
BCBs g .
Clx(g) +2e — 2CI'(aq) E°=+136V 4)

Oa(g) + 4H*(aq) + de — 2ML,0()  E°=+1.23V (5°)

e® ¢BORO amd (4') V8vden abBBwd, (5') BBwDD D& snggeds’ e B
@G @. O (5) 8 cPedn V8w, (4) 8 ¢cPedn gBFwpiDd Dt Bmnegeds’ ¢
0. ewed §o SFvems &g 88e® & 80 03 02 0000 Cl; ©0gd8. 80 e
OB Bwd 8¢ DO e wla gy Be® Dwda, ©wOHNc 80 OB w®en WP8vdien
SHDRO Dt 8 TO8. 0® gm0 v s "eldediEdwem®” (Over Potential) eges
»1€530d (@RledIE0wmd 88 wdumd 08 cwed eug duw BUedned B®&o
00 BB & BT Db evn emel). edm DOHOES B[O v, O
OFBwiens Dwde OGBS aog B FwiD 8¢ DO wewr 3dan O ¢d® edICIwmD
G o »B @. emetd JOrd gdean e edICOEmD, 8ledICIwmD eBnedss
0D 2®nd D8 B Bs H(B ©. (5) ¥BFww (02 §F» DO®) weH adedIEIwmd
(4) 888 wed lediE w0 D8 918 B e®8 & Cly D1gd ©:8® Bovens .
OB (4) BP D e, (5) YBPwdO wedSed af) Swdws le gy ed.

e Drews’, NaCl(aq) “Be ¢owmers BEIBe gocseddd) ewigy Beys
BDedcmed & 8¢ D mEmI ¥ @D YBT@ e®etd ¢Be »S «.

@eG (D3E80enm): 2Cl(aq) — Cla(g) + 2¢
eI (V3B cens): 2H>O() + 2e —Ha(g) + 20H(aq)
@830 yBF D : 2CI'(aq) + 2H20(1) — Clz(g) + H2(g) + 20H (aq)

345 BE8cs gecEedi) e B8» eeihc® Hecicld ¢wencs Beys
SDedema

OO0 cdenoed & wm gddMed 8 NaCloe @i aom (8 85 Segme
B5meE 0008, e’ NaCl8 ¢dimned Dt ovng cdeasdem (> 801 °C) o
»€ 80 ced» 88» g NaCl()8 woc Na'asm o soc Cl as» am. & S 88»
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.o, (ool eng) Jews B¢ - 13 Swme = 86¥s 0eBBB

NaCl 8 Na'gw», 9558ndencs 8 Na ecina e and, 938m0e dce oce Cl
€704,

aEeG (V38mSenns): 2CI(1) — Clx(g) + 2e

D1em306 (DBHnsencs): Na'() + e —Na(l)

20D B0 : 2CI(1) + 2Na*(l) — Clz(g) + 2Na(l)

0 B8P 8 SO Bhe JO w8s Gy 0@ eDICI@mNDEO D8 eRewd PNE
eICIwmO ewiBmd ER 8o g ©d. D1rED, Na eclne Bedeidens wosles’

88» NaCl ¢de By BDedcmw OBS. D ©dm »i» ewmiuc O8I emisw
e H€sIed.

3.4 S

BB 9ecSediD) ewigs NazSOs gdenws Beysd 80edemed & gremies ®o
DEING gesc 8O Om iy e®imds 18 HgedimImes DIBID.

88nd

8O3 11 aeiNes8 g Bo o8 O38mcen gBSws »Emn O
(@8 gremided & grwom P8mcens D00 esced.) O@D 13.58 we®ns’
2@ VP8Bwdien Jnd Bwo ¢POBI.

2S04 (aq) — S205% (aq) + 2e (E°=+2.05 V) .....(1)
2H0(l) — Oa(g) + 4H'(aq) +4e  (E'=+123 V) .....(2)

2PeICOwmD 0w »8n ewis, @t ©® wPdnm VBBHdesr DS e
5B F 0D, 8ed®0 DS 9 @S BFPwD ed.
& Benn aremied? O Digd 80 ed.

BsOd 2: meoida asc 8eda o8 OF8nden 988 wgmn  0ID.
(98w »Dem, wenied & f8wviens OO eucged.) ORD 13.58 wec®ss
FBwden dnd Bwo ¢SO,

2H0(I) + 2¢ —Ha(g) + 20H(aq)  (E°=-0.83 V) .......(3)
Na'(aq) + e — Na(s) (B=-2.71V) ....... 4)

0®On W PBwien Swdw I N wmen 0N CERBIes VEwcens SO
00 ® @B gedced od. dcu AFBHiems 500 eneded Na" @38ndencs
5@ e PO VFBHoes Bwdns OB s o 0. & SNen Na' acw, deces
® Na' eces 99800 @ O» aod, H)0 958wdencs 8 memids gsc Ha
Besced.

O3Bocen v VBEDCen b gBG@ ecend & ® &8¢ dxtexss H @ OH gum
eOMDO BEe uBFPwDD wiime d88. e®etd Oxtesd NaxSOs pH esows 7.00
a3 O e8> Deras O BB, & e ¢desed H awsm » OH acm
e053¢ens @0 ¢l O amd, HoO 88000 wikms .
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g.00.8. (Cesed eng) Ceuwm 8exd - 13 Jowes = Sexsd CesismE

8w3OJ 3 :@e) o wiemid) u88c) OB e yBBw® R ®sIB.
aels (DBmens): 2 H,0(1) — Ox(g) + 4H"(aq) + 4e
DEeRG (De¥Edmndencs): 4 H>O(1) + 4e — 2H»(g) + 40H (aq)
@8 yBFw0D s 2H20(1) — O2(g) +2H2(g)

3.4.6 Bexns BOedcmdn HOIHIBODO W& 8O
Bexs SDedecmed y@Ient®m iIdn BEd @5d0emn oD cled O8E mded
B8B. oo ©0D%) e W1y, MTed Bw® W e B gro.

BexsS 8Oedeman ©e® Mded Bu®
Bexs SDedemw yIemston BdeCue ©Ew SHD EedD® GgEEO Mded HBw®
@™ O ed.
() o©eg Budws: Byt SDedecmum & Sexgps 088 gecmedidws asc &¢
0 CenuSm yB8wed y@iems, Sy Sdedess (B8» ¢de/ giDenm)
DEB3 ®1g B @8O 2BERIPD B@IxRED @d.
(il) ©¢d> Bwu®n: Beys’ SDedemwm & BeysS SDedes gD RESS O ©
Bens’ y@renwzs de® & §¥m O 88D ¢OBOE y®Ien, J OBOE JewSR
00D BBVORO 8®I1xyBm @d.

G0 B ©OD BBide = BO®I€RD LIDBIDB
D300 e8w@d @des @RS €306

O B 8y’ aredises y@iens O »®
Oo=1It

I - 81®8wsb 0 1 - »55s0OES @8 80 O 8 Jows npeci® 0. 1C=1AX%X1s

VS3Bwoencs ol VPBwoennIS ©ewr gdany O» rediser G®iens (Beys’
5®1enw), PeESediD) BPwIed HedrBdBewi®Sn & dry O, Begyss eces, sHwD
BT 0D eEmBID.

Ag'(aq) +e — Ag(s)

8CO0 qgum 98 99ces wep gecSedin e Do 2das ©d. geeedimwm
aeddsess 1.6021x 1077 C o 80 o8 8.

& Sen gecsedim O9Eem gredisends,

Nax 1.6021 x 1071 C = 6.02 x 10* mol™! x 1.6021 x 107" C = 96485 C mol™!

e® Bexsd y®ienw, Mded Bums oG HEBO® ¢od, 93 F v wcesme 0853
cSed. guessim oemms B8O wewo IF = 96500 C ece on o8 «.

OB QEESeIID BT BEwI®:

Mg**(aq) + 2e— Mg(s)
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AP*(aq) + 3e— Al(s)

Mg*wo AP'8 egces sew 8800853 gecmeddm @gc ecm (2F) i gocseddm
®@9c o3 (3F) edas O 20 s0EE .

Beym Se30 B ©eamBss B Mded Bomas widn 88
Beys SDedery u8Ssemwn & meoided & » aeodded & wieem ICDE OEeD
@O ¢ OBO DO 0. EERd® IELD BN DIRIBIDOES DE &
emiss ES ®cr Bw Dyl oD gpdis @d. Bes ocs svm VBndes
BP0 BEDBID.

Na'(aq) + e — Na(s)

2H>0(1) + 2e —Haz(g) + 20H (aq)

Na(s) ecipewss, | mols e:2e® & Na'gus 0685 gecsedd» 1 mols c@ o gn
. et ® Hy0oggd 1 molss e5:8® wew gecsedds 2 mols ¢das od.

O0ed Bums @85 geePedim @9c Jom gredisens DeEI®OES R o H(S

0 and, 8 96485 C mol! ¢d. & Sen emdec DS ©E W @edines y@iens
DECIROES ety 0 VB O, OE Y@Iws el D1 § BT YOIwHB HEHHS
DE (B 00. @isecs’ S SDedecm enlswes RESS & @B mces BE & ©E
@5 B’ 0D (5350 oS, O30 ©wn BOATLD DITDEGE OO IEIBIHIE

e & a8 ®@8ucb (A) y@rIenn P00 wPABW Grediced HOITHE OGBS DE
DB @0. DI B30 DES (S) O ©» @y .

5D (A) X mEe (5) = @ediueas (C) — gecsedis OHE v — B Fwn ens
OC y®enes (mol)

Beg» 3.5
BB eecEelgid) e@niy, 25 °C o1 1 atm »3830x: sdes, mzy H2S04 g0 esxszs

2853 1.5 A D00 o oo pe ©Bedsl, S¢ns 8Dedemw mOm G
PEBNOG DI WEDING el Bewed Om iy 881 veams WIBD.

88n0
8O0 1: gremddda gec 8¢ So oS 938mden B o »gmn OBID.

(98w: @remis @, 6D DB8Bwoens @d.) 3.5 DD amd & BFPDOR
00O 3EBnien BHd ¢BOBI.

28042 (aq) — S20s% (aq) + 2e (E°=+2.05V) ....(1)
2H,O(l) — Ox(g) + 4H'(aq) +4e  (E’=+1.23 V) .....(2)

3.4 Beggend & eos’g 68 gremid) g5 S8wid 5fes’ (2) g5 S8w@idd. & He
grenided & O Digd 80 ed.
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BwuOS 2 memddda gec 8¢ Oo v 98nden B8 (9Bw: wemids gse &
21053 VB30T ens @D.) e 3.5 DRed ¢ S e F8nden D0nd
EBasis.

2H,0(l) + 2¢ —Ha(g) + 20H(aq)  (E’=-0.83 V) .....(3)
2H" (aq) +2e — Ha(g) (E°= 0.00V) .....(4)

@®s m5 HaSO4 godensis 02 91853 (4) 95 8wd 8¢ B® we®r g®rends’ mHo®
H' (aq) es3gencses Bed. & Hen meotded & (4) g85@0 8¢ 9 a0,
wemitde s Hydigd 80 8.

8wOG 3: el » e 880 w@dTN0 BEe®s w@®Em 9BHwsd
Cus3.

@ e0s (938mdenw): 2 H,O(l) — Oa(g) + 4H"(aq) + 4e

DEemIRe (R5&ncena): 4H"(aq) + 4e — 2H»(2)

208D B 3D : 2H20(1) — O2(g) +2H2(g)

8O 4: Beysd SDedemds B¢ § mies ne & 0 Bws arediue g@iern ©wmm@
DOBIB.

@oe@dfsen = 00 (A) X s (s)  =1.5A x (5 x60 x60) s =27000 C
QeESedim OYE ®ers =27000 C x (1/96485 C mol ™)
=0.28 mol

8w 5: gremied & Bewed § 0201 88010 0enms 0sIs.
I oen bl BGwdO axnd,

geceddm 4 mol — 1 mol Ox(g)
egen 02(g) @9c v =0.28 gecsedi» @9 X O(g) @ge 1
9eEsedim» ©gc 4

=0.07 mol
o8yben Doy e@moens wIdmens’ wigem 02(g) Diged ©s8@10 vermns DIBIB.
V=nRT/P  =(0.07 mol x8.314 J K! mol'x298 K )/1x10° Pa

=173.4 x 10° m* =1.734 dm?

8wsOJ 6: wienied & Bewed 8 Ha(g) Diged =810 vrenms mosim.
QBBwien bl yBFPDd axnd,
Pecsedd® ®©8c 2 — Ha(g) @3¢ 1
egen Ho (g2) g@ens =0.28 gecsdedin @9 X Ha(g) ®@g¢ 1
QeESedim e 2

=0.14 mol
8ben Doy e8miens wIdmewns’ wigen Ha(g) 8@ vemms »isis.
V=nRT/P =(0.14 mol x 8.314 J K mol'x 298 K)/1x10° Pa
=346.8 x 10° m?
=3.47 dm?
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3.4.7 0108 emis 1 Bexst SDedcm emis tsotssicms

e® omiz e e amd Y dmes OBles’ Jhed ewmiv gBGwcied
e30@083800DBB. OIS enisdE, owis YBF@D 06l O amd, 98 &
CeeBm @Bo, S B 0O «800mme 0. OB O(EHS ewisvde &
Begme BEosiems 08, OGS omisde & gremie gne E8moemns 8¢ O
QeESedim §cow 8@ 8¢ O Ben eI end $ediBn @D. WEBING &R
QFBncen @bl uBPww 8¢ & gecedim R 0RO ¢ O B memiida
A2 0diBn ed.

Beys’ SDedcmum &, Beysd BDedcr enfsw ne 8¢ 9o 80 801dd HwidBweS.
0@ ez BPw0D BDw6.BED exned. & B BBwed wo®ma wewr BT
Sow 98 gecedim wwla gy 0. e®8 & gremide @08ed W» gy®d
@530 OE EER. & B gremida W50 ¢iediBn . gremided & W38mden
BB 8g O» gmd, I8 wiecm geeedim @00ed » gys edm
aboens 0. 0®8 deEi®n memited & 8¢ O om0, Demie PO08ed s
g0 60 owel. J B Demide wend ediBm od. J Hwo 98 &
OBBwden bl eBFw® 8 d.

g8 @30:
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