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27N DI NN 120N 1¢ NOIWNIN .2

PRI IIPHIMTIN N TPHIMOPR NN PHYY HNDWHD NINNN ONN- )
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279 GWL MY DPYN NPY

A0 MAIVN

(1
(2
(3
(4
(5
P(PCl,)=0.15bar; P(PCl,)=P(Cl,)=131lbar .1.N (6
ST».a 1144 .3 89.73% .2

a4 v U Z v

N (7

a2 (8

P(N,0,)=0.8bar; P(NO,)=1.08bar .2 ATV LN (9
0.21 .2 P(N,0,)=0.54bar; P(NO,)=1.6bar .1.2
AN .2 INIMOPN .1.)

a2(10

DTN .N (11
C(ShCly)=0.033M; C(Cl,)=0.047M; C(SbCl,)=0.017M .2
INIMOPN )

.07 8.03 (12

3(13

T(14

TV 11.25 2 C(S0O,)=1M; C(0,)=0.5M .N(15
INDIMTIN D DMININ NNYD NV T

2.198-10" 2 78.12 .N (16

[C]=0.105M; [M]=0.015M .2 .02 N (17
IDIMTIN LT 0.2 .

) (18

AOP> XNON ) 10° a2 30,y +2N,0, < 2N,0,, .X(19
NV KD INNDNN DY XNON ;WP IRWN T3 N,O, Dv \NnON .7

.INY DM NNVINNRVLN ¢ DD .2 AN PN boOdoa 1A 1.8(20
INIMTIN L)
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3 P19 GWL 0N SV POV NANNA TPYN NPV

1 TNN Y VMipY NavnNa ?2pwn My

MHNY

: DONIN DOYON DY Ny (1
;0> 073 100-2 0 1.1:10° NN Ph3(PO,), NHNN H¥ MDIONN N

.20°C Y¥ NMVI91Va
.Pb3(PO,), Y¥ K, -N NN 12wN

.Fe,S;-2 1mwm CuS-1 NNRMD NN MONN NV PN .2

1IN T SN N NN
K, (CuS)=8.0-10"; K (Fe,S,)=1.0-10"% >3 )

:200NY 1 La(10,), Dw omnnmd (2

10 5" 250 N
10.05M 5w 11512 LilO, nonn 57n 250 .2

K, (La(10,),)=1.0-10" >3 ym

11572 Ba®* Hv Nonng ,nnvp nuna, KIO, ¥ N n nomn 19om (3
.0.04M -1 Ag"-1,0.05M
0TI YPW P TR N
K, (Agl0;)=10""; K (Ba(10,),)=10"° >3 nm
IPYWY T MW 1PN IWRD ,NDNNI DY )1 NI PP I A

NDXNNADoWN 1N M IWNRD , Ba(10;), ONN-NYP NON NDHN NN (4
.1.26-10°M NN
.Ba(10,), May K, -N NNM1wvN X
.0.01M 1212 NalO, Yv N nna Ba(l0,), S¥ MO ON NXIIWN .2
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3 P19 GOOL 0N SV MPOW NANNA HPWN MY

NI P 9D D) IWND, CrOZ -y I, Br™ ,Cl™ %)y 190N nomn Pnd (5
.AgNO, NO N MITNA N 190NV, 0.1M
TOVPWNN IRY WA ITO NN, )IYNRD YA YPWn NN
K, (Agl)=83-10""; K (AgBr)=5-10"
: " N
K, (AgCl)=1.8-10""; K, (Ag,Cr0,)=1.2-10"
NoMHN VY 0.5-7,2.8:10* M 11511, TINO, ND*N H¥ VY 0.5 1901 (6
K (TH)=4-10"° »5 )13 .Mt 112>72 Kl
WPYN Y DN

K, (AgCl)=1.8-10" » 11 . 4-107° NI NNHIDN NDMINA Ag* MY I (7
on AgCl -v Ty ,P0IND 1MW MDD 11 5¥ODOPNN 137N DX 12WN
PO

.(Ksp = 5.2-10*3) CH,COOAg ©nn-nvup »» 9mn N (8
.DY2IYNN NN VI DI IMODIDN NN VN .N
-AgNo,,, CH,COONa, K,S,, KNO,, DImNN DN .2
NOTIND DIV 1IN NN MY DON DININNN TN DI ON»NN
P . CH,COONa f (x) S¥ M ONN

K, (Ag,S)=5.7-10"" >3 )12

(NN YPYNR MASNIN-INY NN (9
ONN-5P MY IMN NINY DN WHNWND N
Ky=2 v (Q) D11 5w DX Mnwd .2

K =0 121) (Q) DMV DY DININ MY )
Ky =0 NMax (Q) DY DY DINDIN MY T

,NOMINA GMYN 1 S MmN (10
YPUNN MOON NN NYTIN N
YPWNRN MOYDN Sy NYown XY .2
YPWHRN MODYDN NN NPVPH )
.DYPYN NY MINIPIY NN LT
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3 P19 Gml 0N SV POV NANNA TPYN NPV

.AgOH,,,, Y& MM NN NEIN (K, =2.50-10*°) AgOH,, - (11

19 TNN ONIN NIXNY NONINN DY pH -1 TV NN
(Ypwnn DY MPHNN MO 0N DNPHRY ,OH™ »NP1avNNnD v)

YTY DY YPWNN MO0N DY Wawny 1 (12
.DD NADIN N
.NMVIDNLVLN NOTHN A
NVIDNLN NMVPN )
MDY MWNN Do T
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379 GOOI. ~0IN YV MIPOY NANNA HPWN NPY
Y90 MIIvn

CusS .2 K, =502.48-10% .X (1

1.328-10°g .2 0.13g .X (2

0.71-.10°M .2 Ag" .NX (3

10°M .a 10° .x (4

.Ag,CrO, ¥\ AgCl ,AgBr »anNy,Agl (5

N2 (6

>0.45-10'M (7

KS, 2 0.0072M .X (8

) (9

) (10

7.01 (11

T(12
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4 P19 G‘:";’L NPMIPTININ

N’NITINN

MHNY

DN .1.000atm 5S¢ N\N>2 DNYY NNYNIN NTIPIA DX TRNN DN OV N 25 (1
1Y) NIDIAN .NIIYNN DN APY WNHINND NTRM,7IDNI DY 5D)2 DINNN)
MNP IR D97 YNNIV T, TIDN RO
NYMIY NTIAYN NN

DV HONNON NND TN LYWANND , 30°C S¥ NVIINVY latm ¥ND2 PONITNR T (2
VYD 2.5 N9 Y55 TIind 0.3atm
1N YN NTHIAY NIND

\NN2 TN VLYANN NN . 7000J S DN NYAP T DY MO DY WO10MN D (3
.1450ml-5 700 ml -n 5713 955N NaxY, 750torr DY INNON
1N DY 1NN IR NOWN NN

3atm NN Y22 XNON .IVOD 8 INMW IO RNMI MWINITN W DY 1.00mol (4

,1.20atm \NN>Y VY5 20.00 YW NAID LYANN NN . 298K NN NNVINNLM

: DMV DNYON NI

12970 TPRIMDN MOLWINN — 1 D1H0N

;D25 WA — 2 Hon
.1.20atm -2 79 XNONY TY 12D NI 1NPN 1IN — N OV
,1.20atm SW ¥12P XNY TN LYOINNY INYIN ONMIND DN — 2 2DV
00 20.009 W NV TY

DDYONNIN TNN Y92 W, g, A, U NN HMIIWN

N9 ,ITNN NNVINNIV DY NPNY TIN ,VLVINND MIRITNX T DY TR DM (5
VY 4 SV HOMD NAID VD 1 DV HOINONNN
NNYYIY NTIAYN NN INSND

LDWPNY D N
.0.5atm S ONPN NN THD A
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4979

Yala NPRPTININ
OUUVL -

:IMNYN XD IN MIVP ,NDTI MANIVIND ONN IYIAP ,MNIN MIANND oM (6

Oz(g) - 20(9) N

N +3H,, = 2NH, 2

(9) (9)
+HZO(g) - CO(g) +H,

)

C

(5) @
Br.

g > Bhyy T
H,, [p=5atm] — H, [p=2atm]

=

1PN YW DI 14 YN ,D)17°2) N0 ,NOIYNA PAITVIND NINPY NN VN (7
:TPONNA NN NN D901

122970 NIMPDN MLYINN .N
(0 XN HMNNNN NNDN) NION-ND THIHIMPN MOLYINN .2

PO TPNNN M 2 DY 12Y02 POIVIND MPY NN DIND MND DRIV (8
TONNN IWRD |, 200°C-2 7O PNIND TY —40°C S NNVI9NVA (NH,)

M2P XND2 DY)
AHS(NH3)=5.56kLa:, cp(NHS(I))=17.9i'I,
. mlo Mol oo
ca o
¢, (NHyq) ) =892~ t, (NH,,, | =-33.46°C
I
,S° = 6.3% 'K NN NN NIIVINNLA NN 129 91T HY PAIVIND (9
kcal 0 cal ,

.o.53m—o| NI NAND 127 57720 12YNA MADTIND NPV . S” = 6.16m—oI K

N NN DT HY NN VN

CHES RN ﬁj
" mol " mol

SO,y | -289.41 ~301.43

: DM (10

w9 | —3969 | 317174

21 SO, NY2APY 23 180N P25 SO, P2 NANN IND)

10PN DXNINI,J¥NN MNINI TN NN NYINNN N
TN NANND NAY MPIVIND NPYW NN I1AYN
102190 XN TONNN 1Y MNVIDNRLN OINN NN

90 U %
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49 G N PN L NPMIPTININ

0N, H, ) +CO, ) = H,04, +CO ) NN MM (11

(9)
.AG} (€O, ) =—397.4k),AGY (CO, | =—137.15k, AG? (H,0,,, ) =~228.58K]

797NN NIVINNVLI NIVNOD NANNN DN N
NN NANNN DY DPYNN NPY MIP NX VN .2

NANN NHINN ,IVD 12 NNV 531 NHMIN PCL, W nyT->n>a mind (12
0.21 5°51 550 Spwn MNPwaw 8xmy .PCly, — PCly, +Cl, ,mIVIN

.Cl, 5v 5m 0.32-) PCl, 5m 0.32 ,PCI; 5

MM N3N My (K, K, ) Ypwnn now ap nxavn K

TN NNV
Y DANn My AGY nxyavN A

, 009 10 N9 9571021227 DM DD HYW THN DI 1) CO Sw 1 5m (13
.CO, +H,0, = CO,y +Hyy MMM NWNINM,1000°C Ty DMINY

.CO Y¥ 51 0.57 INND) DPpYN NPWa
NN NNVINVA (Kp,Kc) DPYNN MOV NP NN VN N

ATNN NVIRNVA T NANN NIY AG® NNIAVYN .2
DY)INI IUND ,ITNN NNVINNVI T NANN NIY AG® NN IIVWN )
P(H,)=0.25atm, P(CO)=1.20atm,

. : DMPYNN DINNON
P(H,0)=0.66atm, P(CO,)=0.78atm

kcal
0 _
AGY (CH,0H, )= 3073

: NaN IPWNN PV NI, D97 MV DN (14

kcal
0 —
AGY (CH,0H, } = ~38.69

.CH,0H, « CH,OH

(

ATHN NIVINNVA NT TONN NAY AG® NN IWN .N

YPYN NPYWIA AG NN .2

,1212) NOLNAD CH,OH S¥ NNPNIN TONN NIV NNVINNLN DN )
AP 19TNN NNVINVLY NNV IN NN

(9)
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49 G N PN L NPMIPTININ

;0" (15

kJ
0 _
AH (HZO('))__ZSS'gm_oI

kJ

AH{ (CH,y ) =748, AH{ (COy,, | =3935 K

mol’
0 0
S°(CH,q) | =186.20/K mol, $°(CO,, ) =213.6 /K mol

$°(0yq) ) =205 K mol, S°(H,0,, ) =70 JKmol

( (

.800°K -2 NN YW N9IWN NN AG® NN IWN LK
VNV PONNN ONN .2

IPONNN DY NMLNADN NT DY NNVINNVLN MLPN WAVN PR )
RIpJa)

, 760mmHg-2,80.2°C ,30¥ NNXNIN NTIPIA OXTRNN 132 DWW D7) 100 (16

cal
’78miol N> 2 S5v M9 NONY ) .94.4— NN TIND OIN IWUND
g

: DYNAN DYTHIN DY DI NN
W TaN TONNA NYNANNY 1Y N
.Q , 0NN MN>d .2
AU 1010990 TNIRD IOY L)

N9 59017 1Y, TPAN TPONN 12 IMLN-INN IONITIN 1) OV TN D (17
NI 12 2w OINM, AH® =500cal XN T°ONN2 MAOMIND NPV

.C,= 5C—aldeg " D) )M . Q =400cal
mol
MNYNNNN NNHVINNVN DN ,0M90N xnbm NIVINLVLN NXRINAVN N

.latm N ONONNNN XNOM, 20°C NN
SN DY NN MNIND NPWN NN ,NYIAY NTIAYD IR IAWN .2

, 25°C DV N7107900V1) VD 10 DY NN LYANND MINITN 1) DV D1 (18
.C, = 6.5%-deg 111 .100°C 5¥ N7VI90VY VD 50 HW NAID

: DYYON NV WNINND PONNN

MIIMPN TN I9IND LYANM NI 100°C -2 M12P N ONMIN N — N 2DON
VY 50 YW NAYY

DNIN IN) VD 50 D¥ NAID MIIMPN TN J9INI LYINM N — 2 2DON
.100°C-5 y1ap naa

AU, W, g NN D990101N MY NIy 1avn
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4779 GWL NPMIPTININ

A0 MAIVN

W =-774731j (1
W =-53195.6J (2
AU =6925) (3

JW =-2224.47 j, q =2224.47J,AU =0 : DUXRINY0N (4
\W =-1459.08 j, q =1459.08], AU =0 : v 9501

W =-151.987J .a W=0.8 (5
NaPap .MYP T 0T .MLP .2 JOTY.N (6
AS iverse = 05 AS¢iromen = —2.88J/k, AS_ . =2.88J/k .N (7

AS iverse = 2.88/K, AS, i omene =0, AS . =2.880/k .2
Q =15519.03cal, AS=71.77cal/lK (8
N 5711 (9
SO, .a SO, +0.50,,, — SO, N (10

T <1047.76K .1 AS® = 0094 2

mol

K=28-10" .a ND N (11
AG® =-50.03J/mol .2 K,=0.98, K =0.04 .N(12

AG® =-2078.8J/mol .3 AG°=1392J)/mol .2 K,=K,=057 .N(13
DM AG=0 .3 AG°=1.04kl/mol .x (14

VIV XA L) 2.2 AG’,, =-696.4kJ .N (15

AU =8541.7cal .3 Q=9440cal .2 W =-3756.12j .X (16

W =-63.1cal, AU =336.92cal .2 T =373K, P, =0.64atm .N (17

W =-1193.4cal, q=1532.4cal, AU =339cal : pDUNI D o0n (18
.W =-953.49cal, g=1292.5cal, AU =339cal :»v 91901
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