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< [cocl,] 7.5 75 75

=0.00432 =43 x 1073
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CO; gyl sl il zL slall )y ga CO ogysll apust Jgf jle Jelaiy 8600 JLiaD
Al alaleall &9 Las Hy gragjaimllg
CO(g) + HZO(g) = COZ(g) + Hz(g)

gl 700 K aic olpidl cull olSg 1L aann sleg @l Ciljlell oam gran (o 1mol Jaal I3La

Ol aie ciljlell oam (a JS juSlyi cuuafl 510

Jal

@le Liacluw ol culi (Jeloill ailay @6 @ Clpasll of 8yagiall jushyill of Laaaly
Ol aie jushyill (alwa

a1aall Jalea 09y x peiall 0gsss 1= granll alsleall cidga of banaly

Jeloill @187 Jgan paAimin

M=2=212% & eloill dglay @i sala JSI LSyl

v 1L
Jelotll ailay 1 1 1 1
Ll jueill
Jelatl -X -X +X +X
Ol aic [ 1-x T+x T+x
Abibwaldl 0.613 0.613 1.387 1.387
K. =510 = [H,][CO,] _ (1+x)(1+x) _
A [H,0][CO] (1—-x)(1-x)
(1+x)?
=5.10
(1—x)?
(1+x)?
=+5.10
(1-x)?
(1+x)=226%(1-—x)
1+x=2.26—2.26x
X+ 226x=226—-1
3.26x = 1.26
B 1.26 _ 0387
*T326
\_ J
cbiotdll diujao @ ‘__,i:Jial.m.i.o yailfi n
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SOPPRNONN ... ... s )
sk By D1Vl SllanS LLasl Slbluonll Jlme b 1755 Gony 2 Uslradl putsezas
Dslaodl 25 S clomy A1 Dslaall L gl Jplondl (56 A il 0 e gomen 3,154

@t bx +e s Y1 ) e DLl M b i A
1SV gl e plal 0 U platsenal e 336 (3 X il docd slaml s Ll s
b+\ b’-dac

2a

x:

uagiasmll 3iagy JLE cugSUl 1, agull gull Ay ga Hy cuagiasmll jle Jelot) 68a e @
alaleall 4 Las HI
Hy g + 1oy = 2HIg
458°C 8jlya daya @] bylall gAwg 1L aaan sleg @l] I a2 mol g Hy (a1 mol Jaal [3)e
sic ImlS ciljlel Sl cuuaf 50 sqluri Imaic Glyidl culi dags crilsa Ol @l Jug @)
Olyidl
:Jadl
1L aaall 68 cidgall guat juslyill
0= mjuSyi 1a] aglall (e clegll (g6 (15T @l HI

JuSlyill Hog l2g = 2Hlg)
Jeloill ailay 1 2 0
| Jeloill (Ll il X X +2X
Olpidl aic 1-x 2-X 0+2x
asguinall jySlyill 0.065 1065 187
HIJ?2 2x)?
S L R G
[H][.] (1-x)(2-x)
4x> =50 x (1 —x)(2 —x)
4x% = 50(x% — 3x + 2)
ix2 = (x> —3x+2)
50
0.08x% = (x2 — 3x + 2)
\ J
sbiord)l dwjao @ ‘__,i:Jial.m.i.o yara \li n
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092x?>—-3x+2=0
plell Ogilsll alaAily mlag
a=092 b=-3 c=2
_—b-I_-Vb2—4ac_3-I_-\/32—4><0.92><2

x 2a 2% 0.92
3+V164 34128
YT 7184 184
34128 _3-i28_ .
1T "78s 257784

x=0935 Aaieig Imaeriu 13 cullwlly 9gSiw juSyill OF drélria jie X1 @lgdl darsll

69,0 Gonil O
aa 1mol Jaal 316 760°C 8)lja daya aic PCls elsail olyidl aic slgall juSlyi cuunf -1

a1 dlsleall o LS elseiyl elfig 2 L aaan sleg @l PCly
PCls gy = PCly ) + Clyg

5 wgluty Ke olyidl culi of lale
M=mol/2L=05 M < ayladl s PCls juSyi
Jon & dladll o zilgill ju5)i

syl Psgy = Pl +  Chy,
Jelatll aylay 05 0 0
| Jeloill (Ll il X +X +X
Ol aic 0.5-x 0+x 0+x
&uguinall Juslyill 0.04 0.46 0.46
K. = [PC13][C12] _ X XX _ 5
¢ [PC]S] 05 — X
5(0.5 — x) = x?

x?+5x—25=0
plell Ogilsll alaAily lmlag
a=1 b=-5 c¢=-25
—bi\/bz—4ac_—5ix/25—4><1><—2.5
2a B 2x1

=
Il
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_—5+V35 5+6
YT T2
—5+5.92 —5—5.92
X1 = T = 0.46 Xy = T = —5.46

x=0.46 raioig lmrorimi 1Al b Imi¥ délaia je X,
doaall 6 ayguinall JShill gal
6 g H, 0 3 mol Jaal 3 HF gpagiamll aygle 2l dyai aliall oo dcgasa spal -2

alsleall @6 LaS Jelotil ¢iSyig 3 L aaan sleg @l F; o mol
Hy g + Fa(g = 2HF (g

15 glury Ke olpidl culi of lale ol aic slgall jSlyi cuual
M=3mol/3L=1 M < ajadl s H, JuSyi
M=6mol/3L=2 M < alladll @8 F, 115y

youn = sl @ zilgill J45y

iyl o+ Foy & ZHF )
Jeloill ailay 1 2 0
Jeloill Lifl jieil X X +2X
Ol aic T=x 2-X 0+2x
dyguunall jyShill 0.03 103 194
[HF]? (2x)?

115

Ke= T]IF] ~ T-0@-%
4x% = 115(1 — x)(2 — x)
4x% = 115(x* = 3x + 2)
111x% — 345x + 230 =0
-alell ogilall alariwly lmln
a=111 b= —-345 ¢ =230
—b +Vb? —4ac 345++/119025 —4 x 111 x 230

X

2a 2 x 111
| 345 ++/16905 345+ 130
= 222 ~ T 222
3454130 _3s-130
=T T X X2 =Ty TV RE

x=0.97 Aaioig lmaeyimi 1Al cullwlly ggSiw dguinall Olyidl juslyi of aislnia e x,
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K,y g Ke 0¥ @iiili g asiloll La 720a cingf O

e ddilell
K, = K.(RT)*"s

0.082 = alell jlell cyli om R
golisily §ylpall angy g T

oojhall @l jlell didge o Gpell gm Ang

datd @50 K,=114x10° ¢1ilsq 600 K 8jla daga aic @il Jeloill el ianpagi Jlia
R=0.082 off Calc 13 K,

CH30H(g) = COg) + 2Hy
Jall

Ang = ANgasproducts — DNgasreactants =3 — 1 = 2
K, = K.(RT)""s
1.14 x 103 1140

°(0.082 x 600)2 2421 )&

Cupsll esing gragyam U 1405 K g)lja daaya aic guagyamll aigns elsoiy A
:aridl daigjgall alaleall cuun
2H,S(g) = 2Hp ) + Sa(
slgall @uly JuSlyig 227x107 glury Oliidl Culi of Crale 13] Olyidl Aic gragyatmll j1Syi Lo
[H,S]=0184 M  [S,]=0.054 M :¢lyi¥l aic

Jall
_ [H,]?[S,]
© [HS]?
2 102 [H,]% % 0.054 2.27 X 1073 x 0.1842 1,12
. = = —
0.1842 0.054 2
227 x 1073 x 0.1842 TTRE
0.054 B 2
V1.42 x 1073 = [H,]

v0.00142 = [H,] = [H,] = 0.038

dgpiioll M3l jgia alagd dnulall &l eaA il :alhaile
sbiord)l dwjao k/%ﬁ% gj:_]iél.m.i.a yai \ly n
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Jiag of @l 1L aan sleg 96 B g Tmol ga A (a1 mol Jeloly (o181 Jeloill s o
slgall a JSI O8I 11557 Lad 0.45 M gm A I oliidl 34557 OIS 1306 olidl alla o] Jelotl
:Kc daLd oo lag Lg)iil

A+B=C+D
Jeloill 0387 Jgan JuA ga Jal
T A + B = C + D
Jeloill ajlay 1 1 0 0
| Jelaill (Ll il X X +X +X
Ol Aic dllaea 0.45 1-x 0+x 0+x
dyguunall 1Syl 1-x=0.45 0.45 055 055
x=1-0.45 = 055

GAN sl alwal lmAges

_[cl[D] _ 0.55x0.55

° " JA][B] 0.45 x 0.45
A+2B=2C Jolaill K days %
Ale (uelida guleled A @ zilgillg cleloiall JuSlyi @i¥l Jganll zeagg 363 sglut
oljil alla @8 ALeloill IS 13 La a3a dmuwai s)l)all aaya

Jeloill A B C
Jgdl 05 0.621 07
ulill 0.25 0525 0.25
Jal
11 3aslyi bl Asliil 363 dagd ga lmilss @i Ko cilwal Jelai JS juslyi gagel
[C] 0.7
Kep = = = 3.63

[A][B]2 ~ 0.5 x 0.6212
olil alla @6 Jg3ll Jcloill
[C] 0.25

Kea = TAT[B1Z = 025 x 05252 3.63

oyl alla g gulill Jeloil

\ A
clioysll dwjao  (E il almio yaalli [}
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Ke 18 cunalo slallg Jutfl Clgilty aiss ellall aan go Jilul Jgiliafl Jelaty o8
CH3COOH ) + C;HsOHy = CHyCOOC,Hs ) + H, 0
[CH;CO0C,H]=29 M  [CH;COOH]=0318 M :qm olyidl 1uSlyi of Cuale 13]
[C,H;OH]=0313M [H,0]=0114 M

:Jall
aia zili L] aps cyda guyl slallg guilaia Ol o Ol Culi @6 slall jusyi Jadds
« [CH;CO0C,H:][H,O0]
¢~ [C,HsOH][CH;COOH]
29x0.114

3.34

K. = =
¢ 0313x0316

«allill Jelaill elal R
€Oy, + Cs) = 2C0(g)
Protal = slegll @é @Sl lneall ¢lSg oliidl @l Jeleill Jing 760°C )la daya adc
Peo = 1.7 atm gm ¢gusll apust Jg& olpidl aic @fjall lheall of Cuale I306 2.05 atm
Jelaill 1aml Ky cunnls
Jal
Ol aic @USl leall JAA (g ognstl apwsT @uilil @ijall lheall cuuns
Protal = Pco, + Pco = 2.05 atm
Pco, = 2.05 - 1.7 = 0.35 atm

ailn 8ala ai¥l Ol Culi o Oguysl jries X
_ (Po)? 177

P (Py,) 035

g £ b <
NH3 Ligadl (0 ilill 0lS6 5 L anan elil o opiwilly pguigadl Auqls elsaiy o

Jeloill [aml iyl uli cuual 2 mol sgluy
NH,Cl) = NHg(g) + HCl (g

K =8.3

Joaall oo alall 8alall dgast aranl @l @laei olo Jclill aasi Jgaa Liaw) gl :Jall
alsloall Cidga @6 Oligluie Lamidl gragyaumll Ayygls 1uSyi = ol aic Ligal j1Sy
[NH;]=2 mol/5L=04M  [HCl]=04 M

ag1igadl 3glS arlall salall Jadts of Ol cyli g
K. = [NH;][HC]] = 0.4 x 0.4 = 0.16
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y?
lml a il agdjall Ingeanll CiilSq Jelaill cleg @l dljlell s ladA JLAa] @l A
[H,]=10 atm [CO,]=20 atm [H,0]=5 atm

a3 digjgall dlsleall Gag oliidl @] Jeleill Jng @in adall Jclo
Hz ) + COzg = H20(g) + COg

16 @glury Jeloill 1am cogptal K, of Crale 18] ol Aic dijall mbhgea cuual
:Jadl

Slyill (Bl oliarAiul LaS arfjall lgeall Jeloill 087 Jgaa parimi -

Haallg ploll ggilsll @laAiwl X daid z)ATud Gin Ol Culi jued eadimy -

ayijall gl Hz(g) S COZ(g) = H;0q o COq)
Jeloill ailay 10 20 5 0
_Jeloill el jpetll -X -X +X +X
Ol Aic 10-x 20-x 5+x 0+x
el | W] FTTEN | 35 135 15 6.5

_ (PHZO)(PCO) X G+x)x) _
P (Py,)(Peo,) (10 —%)(20 —x)
(x% + 5x)
= 1.6
(X2 — 30x + 200)
(x% + 5x) = 1.6(x* — 30x + 200)
x? + 5x = 1.6x% — 48x + 320

0.6x> —53x +320=0

K 1.6

:apwladl afdl glariul ga plell Ogiléll elaAiwly lmlag
a=0.6 b=-53 c=320
_—b++vb*—4ac 53 ++2809 -4 x 0.6 x 320

x 2a 2% 0.6
5342041 53+45
YT 12 T T 12
_53+452 _53-452
ETT T TP T T =

X=65 raieig Imyerimi 13 cullwlly OgSiw cagunall lnenll o3 dislnia e x
8ala JSI Olidl Aic agfjall bgeall cuunig Jgaall até @6 lmages
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Ul culi lilss :Jos @9)9

P &
JS a 1mol alaaiwly ognsh apusT Jqby elall JIEal e Gragiamll jpan gSay N

:agllill alaleall Bag 50 L aann @leas sleg 916 lamia
H,0(g) + CO(g) = Hy (g + €Oy,

0.58 ggluty 1000°C 8jla daya aic Ke gljidl culi of Cuale 13
SOl A lagAll slge JS juShi @m Las

. &
09319 10 L anna cleg o gragyitill ge 0.5 mol ga agyaumll s 1 mol giag 13 A

Jelotll ellal olpidl culi cuwnls dyigadl ¢ 0.4 mol olyidl Aic
3Ha(g) + Nz = 2NHs
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056 ) ogysll apurst Jgf jleg (0.56 atm) jglsil jle o Jelotll al Gloa sleg @ AT o0
Culi cuwale 073 atm sgluy diljlell kAl @S laen gl @l Jeleill Jngg (atm
K, ol
COgg) + Cly g, = COCly
Bacliiag
Jeloill @287 Jgan G JShis afjall Ingeall ga Jaletd -1
X da1d Zliiiwd ogilsll el aaiiulg afjall lhgeall ogills ogils jSaT -2
Ol aic heall g Wlita Joloill dlay @ijall gf @Usll lheall of 3530 -3
JIull ga ciglinall gasl oliadl aic agfjall bhgeall wilung X &t slay roy -4

¥
500°C xicq6x107 sgluwi 200°C alic Jeloill 1iml Keg O Cull agd cilS 1§ Ant N

Se)all yla @l Gala @laill Of @le Jag lam lo 6x10°° ggluri
200,y = 2C0(g) + Oz,
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aducudll 22198819 O 9o Julxol i Ul culi

[uSeia je Jeloi] slall @b LIS oulii digall Aclgsllg gagandl of guilill canll ¢pa 335§
Ol @] Jing JuSeia lmlelois [fja oulii @il dereall Aclgsllg gaganll oA
LSl g0 8)gSaall darenll Aclgallg yhgandl K

darenll Aclgsll aajeall yagasll
NH, Liigadl CH,COOH  (eluall) eligilidl (han
N.H, adjhamll HF ¢lyglog)aimll yaan
CH,NH, ael Juire HCN elyilugamll jAan
CH,CH,NH, ol Jubl HCIO j9)glSqumll ghan

waganll Ll JouuSeis gramu] slall @i [1ija (i1 dereall Aclgsllg jhganll elli olii ¥
[Jeloill @b aalg amu] @IS JSiyy Gulti Inis a,9all Aclgallg

ainiill aslisq arag)amll ggil @an jenlg H' gragamll ogif ziid derenll gaganll
6 Lmlialet] awwlit alaily elall egiag barip 1 1330ia Aalgiy X ails ale diagall

ogrig)aimll ggil 0gsise [Jgdl Juall
g+ -
HA(aq) + H20() = Hpag) + Aqag)

HAq) + H0g) = H;0* (aq) + Alg)
H r H -1+ r [? a9+
HIOX + H — HOH or iH—o—>H
T Oaaasasell Oad | - |
ah'-"“"‘-‘-"&'gis' PAatig)aegll Oadl (H,0") Ad il VI Ayl
e gaanll alfga ga dijie uslyi careall ghanll Jglaa sging ¥
HA
AN\ T (A™,H;0%) aic axilill ciligilg HA aijlial

H,O ~ )
/;3 o °\| Jlwdl daral Lalila Zla darenll jagaall Julha o Olyidl gihaga B
" ‘ ) |
\o » ¥ a8 0gsis odliall e paanll Sy aylaa i e ciligsfl sl

—
| HA(ag) + HO() =

A+ P 10 J&l bl olyidl culs

ol yanall Jglaal Ol cuyl s
_ [H;0*][A7]
© = THAI[HO]
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oty puio " Gunoliliasagl || Gt spmga 5o sl
hY /

Odli Culli sagan Cull ziig Ol Culli go aneris Jolaall oo Cull 0j1Syig cuyia slall %

K. paanll

_ [H50*][A7]
_ [H50*][A7]
a= Ha]

K, aanll ouli cully sgnsall Lo @
clall @6 cageall gaandl olil olyidl cul

K, ol ol culi ddjean o Apoimi 3k O
aulill @l Imi)adg yaganll 698 g ayleall -1
[H30%] agtigyamil gl j4Syi ciluenl -2
pH @itagjamll @)l cibual -3

[A7] callurll 0gufl 345y = [H30*] agyigyagmil 34553 O (ilac ang %
Imifli saal (oS (ulise lmifli culi Aoig (ulill Gle dorenll agaall a8 Ciglati
25°C 8)lia daya aic gaganll ga rel ulill cull @16 mags Jgaa

-4 —_— + -
5.6 % 10 HF, +H,0, = HO" +F

1.8 %10 |CH,COOH  +H,0, = H0° +CHCOO

3% 10°¢ HCIO +H,0
ag) 2

1y

= H0", +ClO

)

. -
(ag) +CN (ag)

6.2 x 10" |HCN,, +H,0, = H,0

vaan @llillg Joill sl ouli @le Jay 1amg HON (o HF ST oulill culi dagd of Land

elyiliug)aimll aan g4 gl elyglagyimll

elyglagiamll yaan guli 71ya Jlia

HF ,q) + H,0(y = H;0* ap T Flag
« — [Hs0M[F]
? [HF]

S
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Lam! culill culi e yrcfg CH,COOH HCN (e 5 ol dlales ciist 710 Ganil @
HCN(aq) + HZO(I) = H3O+(aq) + CN(_aq)
_ [H30*][CN7]
a7 [HCN]

CH3COOH o) + H,0qy = H307 , . + CH3C00,q

[H,0%][CH5CO0™]
[CH,COOH]

K, =

waan Jia dygaell gaganll @ Lol ghanll djlay s 0gSs oragiamll g :dama alhnils
ailmi (0 OgSiw aic Jadis ¢l orag)umll gl el
1aga JAT Ogilg OH apuSgyaimll ogif ziiig slall @6 [fja oulii dereall Aclgall ¥
Braq) + H20q) = BH{aq) + OHgyg
8)3 @lc ja Cilighisl] zgj agags auagiasmll ogdl o Ogignll Jusiui dareall aclgall
oangl apuSgiamll ggdl (G\b1iyg drbulii dlaly gSiis saclsll o

NH; NH3(aq) + Hzo(l) — NH4( q) + OH(aq)
e T‘V‘T T -
\NH; OH- ‘ |/ \ o

N e $ H— N3 + O —— | H— N —>H
N, NHs 4 “e : ‘ | A_EMLU il I
ol \H' | . J H H

saclall Ciliya Ga anie WSy caenll saclsll Jglao sging ¥
(OH™,BH*) aic axilill Ciligi3lg B difiall jre

Aa jren Cligs3 sty glull aali [l plia dogeall Aclgsll Jullaa @ Ol giaga
100 J&l Iml Ol Culi dars ogSis aisliall jre saclsll juS)iy ai)léa

carenll aclsll Jalaal Olyidl culi ciiss 9

_ [BH*][OH"]
‘ [B][H,0]
Oali Cull sagan cull ziigd Old Culi ga anaris Jolaall g Culi 0j1Syig cuda slall %
[BH"’][OH_]
H,O0|K,
cbioidll diwjao @E‘% ngJiél-‘n-i-‘-" wali ]
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gl-laJ-l-qup-l_/ Soili Jgill |
[BHT][

[B]
SK, aclsll ouli Cully Agnsall Lo 0
clall @6 dageall saclall oulil ol culi
SK, saclall ol cull dsjen (o Apoimi 3l O
oulill le lmijrdq Aclgsll gs G aijléall -4
[0H™] apwS)agmll ogyf 1uS)i bl -5
PH @itagamll adyll ciwnl -6
Imifli saal (oS (uliss lnifli culi Aeig ulill le dorenll aclgall 5)a8 Ciglati &

25°C 8lyn daya aic aclgall (u rel ulill Cull @18 zags Jgaa

K, saeld)l b oot thonall saelall 2 dstes

5.6 x 10 * CH,CH)NH,  + H,0, = CH,CH NH;' (g T OH’

(ag)

4.4 x 10 CHyNH,  +H,0, = CHNH;  +OH
1.8 x 107 NH, . +H,0, == NH;  +OH
1.3 x 10 NH, .+ H,0, == NH +O0H

Liige3l ouli 720 JLia
N + —
NH; o, + H200) = NH, ;) + OHgyg

. [NH,*][OH]
®7 [NH]

Lam| UJT-Ul Auli gc ).!_CTg CH3;CH,NH, N,H4 (0 S u,.lT.J alalea wisl 73 (g8 i 9
N + —
N2H4(aq) + Hzo(l) = NZI-I5 (aq) + OH(aq)

_ [N2Hs"][OH"]
’ [N;H,]

S
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N + —
CH3CH,NHy ) + H20q) = CH3CH,NH; " + OHgg)

_ [CH3CH,NH;*|[OH™]
b [CH4;CH,NH,]

@ola JAans saaa diallnng ga lmis JS pgméag Aclgéllg yaganll s gugiim :dalell diqilill sgia 1o
ella yeg @itagiamll @yl allwal aslal oalill culi cililwa aleiiw baf asalpa 81 clég

.

&
clall ga HCOOH (aanll Jelai alslea ciisl (2007 aygli )ljg) I
HCOOH aq) + H,0q) = H30* ., + HCOOG,
4o 01agiamll A6t djgiell pagarllg (sgAac ghaan) eligilisall of eliaygall paas lam :dlanile
allall 0o guuilg Gaidl Inoylo

- &

@leii Cilaglea @lc ¢ging @il @I Jgaall elal gls 13] (2007 draun 8)ljg) I
auli @ill aliwdl ge aalg Ria awyal (12) grareall guaaall
(@llall sgiuall cilagloa cuuliy Lay Jgull @l Jureil ai)

gaanll gl cull ariliassll dopnll adyll
— -5
K, = 174 x 10 CH,COOH 1
— —4
Kq = 144 %10 CICH,COOH 2

Scarenll aaally agnsall s -1
clall 8 [5ja ouliy @All gaanll gm carenll gaanll
slall @16 (2) a8) paanll elsai dlloa iisl -2
CICH,COOH oq) + H,0qy = H30* , ) + CICH,CO0,
SuAans ¢gdl Lamyl -3
6983 gm (2) @) el 9g5e0 (5983 gm Ll Ka dasd al @l

. &
G983l yanll down Liisl (2008 dugis &yljg) o

gaanll oili culi atfleassll aopall
K,= 3x1078 HCIO
— -4
Ko = 4.5x 10 HNO,
— -5
K,= 1.8x%x10 CH,COOH
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N2H4(aq) + Hzo(l) :
NH3(aq) + Hzo(l) \_—\
CH3;COOH,q) + H,0¢y =
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oy Lo Ina of aun darley cual oA
() 64 agrigadlg ApuSgyamll Ciligyl @le Lyigalll gilall Jglaall gging -1

@l Jsiiny oy elyglsgyaimll paan Laiy slall @ (ja iy elyglogamil phan -2
() 698 paan @iltllg caren yaan ail Jg8l ge Jgai alg
() saclsll gl aandl elly cen @le ells Ja culill Culi dals Cioai)l Lals -3
CH3CO0" g pgLigiamll ciligyl e (elpipuill) ellall gaanl @ilall Jglaall gy -4
() vaanll 0a aiflie e cligag
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() odlill agali ga g3l gm elyipuilll yaan

S

cliosdll dwpro 68 ETPAETEIVENI O £

\



'f;gtlame_/gsg—mdgw“

ilidl Gyl assyo J>

.
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@l Jelaill Jging sic alcloiall slgall @l ailill slgal Sl apui gle Gl cult Jay
Jelaill @latsdl sgajall dsjoal lmia slotu) dyuwill oimg I

sginall 16 810g1a @mg Cila e xqilill Jigull D
a8l calelatll g JSI lgall juslyi dla Ol culi yuet wisl il Jiguwl 8

gsell Jeloill Ol Cull jue
f |4NH;, + 50, = 4NO) + 6H,0, K. = [[1(\;(3]];[[35[(3]]5
o | BaSO4 ) = Batlyy + S04, K. = [Ba?*][$0,%]
z Zng + Cu%;q) = Zn%;'q) + Cug, K, = %

- HCIOaq) + H20¢y = C10Gq) + H30q K. = [HBEI(]:][(C);O_]

Kb doreall aclgall oliidl culig Ka bagl arisi dajonl | yagandl glyiXl cyl

@ Las elsaiyl elyig 05 L aaan sleg @l NoO, jle (a 065 mol Jast :giyll Jigu
NyOs = 2NOp,,  sdlsloall
Oljidl aic NO, ¢ 0.5 mol @ale ¢ging slegll of aag 13] ol culi cuual
Sl @l Gidgall Jagat roy Jeloill ar67 Jgan gyl
Jeleill dlay s [N,0,]=065/05=13 M
Ol aic [NO,]=05/05=1M

syl N304 = 2NOy,
Jeloill aylay 13 0

Jeloill £l yoil X +2x
Oyl aic 13-x = 08 1

2x=1 = x=05M
13-x=13-0.5=08 M
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Jeloiil 1L aaan sleg @l gragrisillg oawsd aa JS ae 2 mol Jasl :ualall Jigul
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Nz(g) + Oz(g) = ZNO(g)

Gglb}udl m_/&g—lh Jglll

slgall 3151y cunafl 15107 sqlury 150 K 8)lya daya aic Jeloill olyidl culi of aag Aég
Ol dlla @l Jeloill Jgng Aic

3453 ol cidgall Jagad soy Jelotll w281 Jgra oyl

Jeloill dylay @é [N;]=2/1=2 M
Jeloill ajlay @ [0,]=2/1=2 M

Kc=1x10"°
Sl Nagg + O2¢p < ZNOg,
Jeloill aglay 2 2 0
| Jeloill (Ll il -X -X +2X
Ol aic 2-X 2-X 0+2x
dsguinall 3uSlyill 2-0.0032=1997 2-0.0032=1997 2x0.0032=0.0064
NO]? 2x)?2
K. = INOI™__ (2x) =1x1075
[N,][0,] 2—-x)(2—x)
(2)°_ _ 00001
2-x?%
2x)2
29" _ v/0.00001
(2 —x)?
= 0.0032
— 0.003

2x = 0.0032(2 — x)
2x = 0.0064 — 0.0032x
2.0032x = 0.0064

0.0064 0.0032 M
2.0032

X =
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sginall @d byogia Ciloyei :Jgdl Jiul B
ayi8) dlsleall Gag Cl, jglSll ga SO, sl apust guld Jelaiy il Jigudl @

Ol @iaga @le agill clyeill il zagl
SOpg) + Clag) = SO,Cly ) + Heat

Cl; juSyi 8alyj (a

atadll dma Ol @aga 21

Otadll dama Ol @iaga 213)
Jelaill sleg @6 SO, apas Julsi (c
Jlugll ama Ol géage i

;i Guijiall geleleill ¢l

aga @l lall dngs yaea sl esqil culil Jigu @

C2Ha ) + H0(g = CoH5OH g

AH = —46 K]

asadll ama Olidl gaga 211

Nz(g) + Oz(g) = ZNO(g)

AH = +90 kJ

Jlurdl dma Gliidl @iage i

yigall @USll bagiall 83l aic slgall g dgas st ziiy gl Jelotll gagil gyl Jguul O

:dayidl anleloill gu Jeloill cleg @6
J33l cdgall ama Glyid ehga 219 aanll Jay lnsall salyj Aic

{.PCls @ = PCla +Cly ) ng=1np =2 | jlulama Ol gagae 2l
Ny )+ 3Hp ) = 2NHy ng=4mnp =2 | gl ama oliidl giga iy
2:N20,4 ) = 2NOy nr =1 1e =2 |l ama ol giage 2l
3.CH, ) +Ho0() = COgg) + 3Hy MR =2 =4 ama ol gaga 2l

.

@Sl lheall 5alyj Aic Mgall ga asas pusf ziiy il gm (w) Jeloil
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1ta a8l cillaoll @ slegh aan Juléi sic olyidl gagay Wil :gualall Jgul ©
Lﬁgulé.u_l
J3l cdgall gt Ol giaga e laoall alajy slegll aan Ja 13
:dlaleall @6 LaS SO,CL wiSpall JIn' (a
S0,Cly (g = SOy, + Cly(g,
ng=1 np = 2
Jo3l cidgall cupy [enleloial] jluyl ama Gl giga 213
o33l Ojiall Jeloill g6 Las Jgilipall jrani (b
CO(g) + 2H, ) = CH;0Hg
ng =3 np =1
Js81 cidgall cupury [xilgill] opagll ama Olyidl giaga 213
a1 alaleall 916 LS Lyigedl ga jgawall Aygls @idi Jeloi (c
PCly g + 3NH; ) = P(NH,)3, + 3HCl
ng =4 np =4

asdylall @le mwes cidgall 3 dma of @l G gaga 21 ol

a8l clelaill (w S Ke ol culi et caish igustul Jigul @

sjell (_J.cl.éjJI Ol culi ol
f | CaCOs, = Cal) + COy K. = [CO,]
[0,][N,0,]?
2N,0 = 2N,0 +0 K.=
= 2¥5(g) 254 " T2(e) c IN,0.]2
2
[Cu(H20),4] +(aq) + 4NHS(;;[q) K. — [[Cu(NH3),]*"]
a = [Cu(NH3)4]2+(aq) + 4H20(]) ¢ [NH3]4[[CU(H20)4]2+]
N - + [NO,"][H307]
A HNOZ(aq) + Hzo(l) ~ NOZ(aq) + H30(aq) KC = [HNOZ]
N _ [CsHsNH*][OH™]
_m C5H5N(aq) + Hzo(l) - C5H5NH8-aq) + OH(aq) KC = > 5
[CsHsN]

K. ol culi Jodl gm Lai] Ky, aoyeall saclsll gf K, cageall gaanll gili cyli of jsa1
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o338 Jeloill oliidl aic Jeloill sleg o @USll lneall juei vic olpidl giaga piliy X -

CO(g) + Hy0(g) = €O,y + Hy(y
ng = 2 np = 2
Jnoall Julai sic guSellg Ja3 cdgall dma 211 oliidl giga Ols ieall 8alyj Aic
dule puet Ojiall Jelotll [Am )_|L|_| Ol 1Al ayqlnia dlsleall Gio)n gl dijlell Gdga
honll
Jeleill @ Jglaall (o Fe* ayanll cilighl quuyiy SCN™ ilill dgas 8alyj ¢Say -
:6uidl Ojiall
FeSCN™ (aq) = Fe*(aq) + SCN™(5q)
ama Ol gaga zl @llillg Jolaall 9o Jau mjsyi ofo suaall ligl Cuuwyi |y
agas slaji ellig aylilivig Tatal (o4 Jolaall (0 lnnsi pageil [zilgill] Gpall
SCN™ Ciligyl lmiag zilgill

8)ha cilaga aic La Jeloil gl cull dwlys il @3l Jgaadl s Calill Jiul O
Slml 3)la o 8)lyall gola Jeloill gm aolis

Ol Cyli Qlsll 8angy 8)lpall aaa
4.9 x 1027
208
1.38 x 105 800
2
2.54 % 10 1000

:gm Ol Culi Of Lasg Ol Culi U6 8ylyall aaga Cualajl Lals ail giiiw
..I . I a
Keq = [&ilgill]
[Cnleloiall]b
ama zujl olidl gaga Of @l Sjlall aaga calajl Lals Joy zilgill 1Sy of @iy lams
ylall Jeloill @é Ginng limg (J63 G Filgillg pSil @ Cilss [Hluy] Cleloiall

Jdl @l Olyidl gihga @jf ylall g6 d)lyadl dna Ly LalS B)lyall
A = B + Heat

<—
A=B+Heat?
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H, itagjamll jleg Np onagyiill jle ¢ &0 Ay NH; LngAil JAA :8|.|.|L'|'_II dl@.LuJIQ

Na g + 3Hz ) = 2NH3 ) aui¥l dlsleall @6 LaS gues bhon Alc

anya @l c1iaing 10 L aann <leg @] aragyaimllg gragrisill sjle (o d4as Cilagin

Oragyitill Ci¥ga aac of aag cua Ol dlla @] Jeloill Junyl 350°C 8)lja

15, 575, 425 :cuiyill @le (sqluci oliidl Aic ligadlg (uagyaimllg

350°C aic Jeloill olyidl cyli cuuaf (a

M=n(mol)/V(L) <éyjdgall 0gilé @le Olpidl Sl coun'

[N,]=4.25/10=0.425 M
[H,]=5.75/10=0.575 M

[NH,]=15/10=015 M
_[NHz? 0.152 ~0.0225
" IN,][H,]3 0.425x 0.5753  0.0808

COMIAN ))_llg (1) Jgaall oo Oljadl Cull @16y dyiill oAm o)lsl (b
o aagaaic 6.02 %1077 = Jgaall (o daayiill
dagoll cuils 350°C aic Lair) 500°C 3)lya

=0.278 =2.78 x 1071

SIS S ke 55 A

SNt
(M1 ) (Mid=y) SR

[N,Jo =1 [N,] =0.921
1 [H,]. =1 [H,] = 0.763 K. =6.02 %1072 2.78 X 10—1 ELJ;III: !”
[NH,].=0 [NH,] = 0.157 :
£ £ 9 <
(N.). = 0 (N1 = 0.399 JOA B)lyall dajya aic pSl ols olpadl culi ol sl
[H)]. =0 [H,]=1.197 K. =6.02 x 102 "‘
(NHJ.=1 | [NH,]=0.203 iy [Amg B)lpaldl oy LS Lals alayi &ilgill (gl
[N].=2 [N]=2.59 P £
; (. - 1 H1=277 | K. =602%10° S)all ylia Jelod gm Liigadl (ugsi Jelot ol
[NH,]. =3 [NH,] = 1.82

aic [zilgill] cuagll aali oliidl giga Zlito
B)hall d)a yaoA

25°C aic Ko =4 x 1013 (gglus ui¥l Jelaill olyidl cult of 1ag ditoll Jiguwl €
2NO(g) + 03, = 2NOy

Ol aic Jeloill sleg oo ST drasy 8yslgiall slgall gagil (a
o N0 _ s
©  [NOJ?[0,]

NO, @umg zilgill @ 35T dgasy spolgiall slgall 9ls K>1 of Lag

[NO]=[0,]=2x10°"M ()gS4 Laaic NO, juSyi cuwnl (b

[NOZ]Z 13
=4 X
Ke™ @xt0o2zxzx10s X1

[NO,]12=(2x107%)3x4x1013=8x10"18 x4 x 101 =32x10"°
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JINO,1Z =+/32x 1075 = [NO,] = 0.018 M
1L aann Gles cleg o @181 Jeloill dang A Jlgul O
NO ) + SOz, = NO(g) + SO
Ol Culi of Angd direa 8)la daya aic Jeloill sleg @l aendl ciljlell cu 0.8 mol Jasf

Ol aic ciljlell oam JuSlyi cuual 375 gluny lmuwédi sjlyall daya aic Jeloill
_ 1S05]INO]

= S0,JN0]

1L aanll o3 Cidgall awéi gm jys)ill
Jeloill 0adT Jgan iyl

.

Jelaill alay 08 08 08 08
Ll jpoill
-X -X +X +X
L_j.clé_ﬂl
Ol aic 0.8-x 0.8-x 08+x 08+x
Cibbwall 0.80-0.26=0.54 0.80-0.26=0.54 0.8+0.26=1.06 0.8+0.26=1.06
375 = (08 +x)(0.8+x) (0.8+x)?
YT (08-x)(08—-x%) (0.8 —x)2
(0.8 + x)2
Vv3.75 = |————
‘ (0.8 — x)?
(0.8 +x)
194 = ——
(0.8 —x)
194 x (0.8 —x) = 0.8+x
1.55—-194x = 0.8+ x
0.75 = 2.94x
_ 075 0.255 ~ 0.26 M
X= 294 U FY

Ol dic Mgall Jyslyi cilusl Jeloill assT Jgan @6 X dagd yage

.18 alsleall Gog IBr agul Aragy jle Jlaiy 42 Jigul O
ZIBT(g) = IZ(g) + Brz(g)

3)h)a dajaaic 1L aann cleg oo agull Aragyr ga 0.1 mol Julat lmis g cylaill gaal
ol dlla @l Jeloill Jgng Aic slgall jiSlyi cuunf 0026 glury Olyidl culi 9lsg 100°C
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[Br,][1

= = 0.026
Ke [IBr]
1L aanll o3 Cidgall awéi gm juSyill
Jeloill 9187 Jgan i
)..I.Sb.ﬂl ZIBr(g) = IZ(g) + Brz(g)
Jeloill alay 0.1 0 0
| Jeloill Ll il -2x +X +X
Ol Aic 0.1-2x X X
dsguuaall Sl S AlivEE 0012 M 0012 M
al . .
‘ e 0.076 M
2
X
0026 = —P® ____X
(0.1 —2x)2 (0.1 — 2x)?
X2
V0.026 = |—————
(0.1 — 2x)?
0.16 =
0.1 —2x

0.16(0.1 — 2x) = x
0.016 — 0.32x = x

0.016 =132x = —0'016—0012
: =132x x=—7>-=0.

Ol vic sgall uSlyT lwal Jeloill 0381 Jgra @16 X dags yages

SLAY! tie Aadill s ya A yidd e

Jale 3gags uagimllg uagrinill GILe (o b wAwly Ligadl glai 13 Jigu @

0 e a8 dlleall @0 LS wlall Cylioall groa 04 2clug

* /— N +3Hz = 2NHy,,  AH=—921g

” - aalira cogils aic dnilill Lyigall dpws jglaall JSiill ourig
= aliudl gc cualy @iniall gusl ljall aaysg lheall ga
0 ao0c &L
;E = daya dalyj il jwetl aplibivigh Ty e eaaiwl ;pwel (a
) aailill Lyige3l i @le gyl

025 100 200 300 400
(atm) s> Jakin 33a o laiall
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[cleloiall] jlugdl dma Oljidl @iaga zuil jhall daga Calajl Lals &jlall yla Jeloi
e lmipmd ga J8l 500°C sic Ligedl dput @iniall o dailill Ligedl dpwi Cilég
anilill Ligadl dpw 8l 8)lall dnga ghsA Jae) 131 100°C

anilill Lyigadl aiw @le el 8l il juweil aylilirig Taia eaaiwd el (b
24310 ilgill dmay @of (J83 C¥gall ama Ol giage zulg panll J§ kieall Al Lals
Liigedl dpwi of 203 200°C s dires 8jlin daya Aic @iniall oo @ilill LigaXl dyws
100 atm Adc lmie 400 atm aic ST avilill

aufjall lngeall alaaiuly ellasq wlgall juslyi alaaiwly Jeloill olyidl culi jed wisl (¢
ciljlell

_INH)? o ()’
© [Hz]3[Ng] T ()

Olidl Aic (S0550,.0,) ciljlell Ga baglal dyyill giliill jglaall JSiull oup 4 Jigul O
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o />< SOs 2503 = 25025 + Oz
o3 ZiLiill oam sgiy @6 Jeloill ol culi cuual (c
youn s@ylagll oo lamidlg dlsleall @6 aidga cuuy 02 (34 @lel SO2 griaia :dslal
[SO,]%[0,] 0.382 x 0.18
c= T[s0, 2 o052z 04
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ligall @81ln JsTig
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Ooall sliysale] @o daraiuall salall gaud (c
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Oliw3l o0 Orcall eliy &164S zagl (d
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ol La 10 8388 JSI dn il dgladl jliaf 16 Jigu ©
Jeloill sleg @le yigall loall 8alj vic Filgill ca juST d1aS @ity gl Jeloill aaal (1

ZNHz ) = Ny + 3Hy(, ¢
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4NH; ) + 505, = 4NOg) + 6H,0(,

@wladl Jcloill dcyw salyj |

NO jle zLi] 8alyj | -1
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Jlugll gt OIyiXl @aga aalj] .
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2H,0¢) = Oy + 2Hp,  AH= +484K
gm axilill ggag)aimll d1as 8345 @l 538y arill Cilelyadl of saal
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JiloaSH ol U : Guso sl 6 5>9d1 (usxsi591 i

o338l Jeloill @6 CHy (a draS pusl @le Jnaail 1

a4 c hoall s C C,HOH Jul&i b Al a

Nz +3Hzq = 2NHz ) + AH - @l Jloill g gyl anya Liegy 3] 2

ol
olyifl gaga vl 3| 4 apesalsp| €| ol gage| O olidl gaga|
Liigadl zilgill ] Jlugll @l

LwSoia Acloi roy @l Laa Jeloi 3

Cugy + ZAgNO3(aq) - 2Ag + Cu(NO3)2(aq) a
KClaq) + AgNO3(aq) - AgCle + KNO3(aq) b
4HCl g + Oz2¢p) = 2C12(g) + 2H,0y) C

Bryqy + 2Klag) = 2KBreg) + Iz d

om Ol @le yigi @il Jalgell 4

, d

)55 Lo gpan weall| €| slaliaa] b sy | 2

awaphall e sqluriig cui juslyill ole oliXl alla @l Jeloill Jng 13l 5

T.Ia'ab Ema

cliosdll dwpro 68 ETPAETEIVENI O £

\



Sgllopull aypo dwolill daagll || grawSgi duwga sg—ili Jgll

Jeloill salaisdl agapall 83kl jliall days go) Jasy asliall galall Jeloill 6

faa | P x| @

elly Jingg Oglll @lsiy CilagySuall Jglaag glll yanl Cilagysil Jglaa of Crale 13] .7

09! Lo CilagySuall dpas Liyj @l (ol @l capdl olss ol alla @] Jeloill

2— N 2—

2CFO4 (aq) + 2H+(aq) - CI‘207 (aq) + HzO(l) a.l.ﬂJ dg.J.QA.”
X d . C - =l b LI a

Ogll @ac Gole @llsip honl Lulleiyy
g Ol @irga Ol elegll @an Lills @Gilwll Jcloill g .8

2— . . 2—
2CTO4 (aq) + 2H+(aq) — Cr207 (aq) + HZO(I)

’ . d L C 2| b ) 21 a

)33 laa souir 2 Al ol Sl 213 Oratll 21
:ailo slegll aan Lills @ ol @l @il Jeloill Jng 13] 9

COCly,y = COg) + Cly

Guladl Jeloill acyuw slayi| 2
cwuSoll Jeloill acym alaji | P
@wlodll Jeloill acyuw Jai| ©
. I... .a.:.. d

Ol yiliy A

sbiord)l dwjao @ ngJi&Lcn.i.o Jard lfi n



Sgllopull aypo dwolill daagll || grawSgi duwga sg—ili Jgll

alala 4l clliell @lo ol @l @8l Jelaill Jng 13,10
PCls gy = PClyg) + Cly

PCls (30 Agjall ZLii¥ Olyidl gige zujd sleghl @l PCL; aslal | 2

PCls 0o Agjall ZLiY Ol)idl @hge zyjt slegh @an &

PCl3 (e Agjall zLii% olyiXl @aga zijy PClg ¢ d1aS i

PCls (10 agjall ZLiX lyidl @iga zui slegll @6 @Sl lasall 8al

;o33 gaill @le poiiw Algall jSlyi olo Jeloill Iaml clegll aan Juléti aie11
ZSOZ(g) + Oz(g) = 2803(9)

T [S0s] 4 [SO,] 4 [0,]] a
T [SOs] 1 [SO,] ¢ [0,]] b
L [SOs] 1 [SO,] T [0,]] ¢
L [SO5] 4 [SO,] T [0,]] d

NO,,, + COgg) = NO(g) + €Oy, 12

Syl @l OliX i sl yigall Las (@lea sleg @é @iludl Jeloill ¢ang

Jeloill sleg ] CO aslaf | 2

clegll JAls @UShl lhoall 8l

elegll @0 NO juSyisalyy | ©

slegll On CO, Ao ann

cliosdll dwpro 68 ETPAETEIVENI O £

\ /4



>
Sglbpull piyo dwolall daagll || (uawsgl duwga sg—ili Jgll
NH4C1(S) + Heat = HCl(g) + NH3(g).13

axilill slgall ga agall Z1i3 gradl @l @Gl O z 1w @Al Jalell Ls

HCI j1Syi 8alyj

NH; lnea @ salyj | ©

d)hall daya aoA

4HCleg) + 03,y = 2Cly ) +H,0¢) + 113 k)14

anilill slgall @] OliXl @aga zju @il Jalell Lo

alaill gyAuw

laill @l slall @sla]

OrawsH e gja caw | ©

allaill g6 heall gg)

N,0,,, + 59K = 2NO, 15

1 no,

TN ke s Jelotll ol @le pigall Jolol ols @il auyll JUA G
0.60 :W/——

J l»: ( :9m

Ball anja goy | @

b

d)hall daya jaoA

cnleloiall ¢ das asla| ©

@ISl hoall roa

cliosdll dwpro 68 ETPAETEIVENI O £

\ B/



o
Sgllopull aypo dwolill daagll || grawSgi duwga sg—ili Jgll

Fz(q + 2HCl(g) 16

Sdeloill @] Jiwll 9gusil AyqlS @cly dras salyj Aic Olpidl giagal ¢iang lale

Otadll @] Ol girga i

Jlugll @] Olyid geaga )

oSy poiy g @ad Jilul 1am o Olyidl giaga piliy X

)S.SIAA;(__s\Jj'JX

CaO(5) + €Oy, = CaCOs 17
aia pgrullsll Ciligys ¢ agas LT Jla @ Jeloill oliid Gany 13k

Osadl @l 2| 2

lul ] 213

lhonll alayy ¢

oljl alla g6 Jeloill (géy

CH4(g) + ZHZS(Q) \_—\ CSZ(g) + 4H2(g)18

Sdiglll dma @] OlA @age b ¢l il Le

HoS asyi Julat |

CS; j4sy3 Jule

CS, juSyisaly | ©

CH, ju5)3 Julef

cliosdll dwpro 68 ETPAETEIVENI O £

\ /4



Sgllopull aypo dwolill daagll || grawSgi duwga sg—ili Jgll

Jall gljivl

H3
3.00

A Opagyamll Jelod ga Ligall zlih ojiall Jeloill .19
T I P v Jeloill sleg o drola] dras adla| @i (gragyitill ga
| o Ol @inia e maly LS ol @l Jog Of ey

N—
R Ja3l oladl @le yi Al Jolell g1 zag gglaall JSill

N2(g) + 3Ha(g) =5 2NH3ig) gajll =

@aanll

b

hoall| | siall anya syl | @

g1 aialj] cad Ol ghga Ol 19 JIgw @6 Gl @rinie JAA (0.20
d b

oty al cyli aagiamll | € ouagyiill Ligadll | @

ALl Jos Ogils U] 19 yitig zpalgs gils Olallell Jungi21

faa | P x| @

B)ljall dayag lnonllg 11S)ill Jalges peiy Ojiall Jeloill Ol Culi da1s.22

T.Ia'sb g_oa

.......... 0953 Of a1 M6 ST Jeloill agaja ogSy @ia 23

)Salassuir ¥ | d Kc=1| ¢ Kc<1| b Ke>1| 2

cliosdll dwpro 68 ETPAETEIVENI O £



Sgllopull aypo dwolill daagll || grawSgi duwga sg—ili Jgll

¥y oyl culi oc j1e1.24

a+b|d gall cidga| €| ciljlell lagea | B slgall juslyi| @

O Culd juet 6o Imyisi X ayridl Algall saa].25

HZO(g) d OH_(aq) C CHCOg(S) b CH4‘(g) a

adiatdl jushyill olyadl culi o (hgel.26

T.Ia'ab a_ma

spuSgvmll gl daiia @fia JSiy Gulid asreall (aganll27

faa | P x| @

15T @il Gulill O @le U c1alj Lals oulill aill alaleall (§og.28
B(ag) + H20q) = BH{5q) + OHgyq

b+c|d Bciliga| ¢ H,0 b Ky| @

lwilnia soi vl culeloill aaf29

CH4(g) + ZHZS(Q) \_—\ CSz(g) + 4‘H2(g) d

CaO) + CO,yy = CaCOs b

Tigs) + 2Clpp = TiCly d

cliosdll dwpro 68 ETPAETEIVENI O £

\ I //



Sglbpull piyo dwolall daagll || (uawsgl duwga sg—ili Jgll
2 aaqn eleg JAla dlpasl élliy Oljadl @ gﬁil delaill Jing.30
0.68 mol SO Y -
e - | ZSOZ(g) + Oz(g) = 2803(9) :aLidl dlaleall (§og 10 L
10,0 L
016mol0, | < gl Jeloill olyidl cnli ols
7.5%x 1073 d| 3.6x1073 c|] 28x10% | b| 1.3x10% | a

Gl oAl zual Cuag slegll @18 neall 8alyj @i 30 JIgw @b Galudl Jeleill g16.31
................ gl 3320l Ke datd glo 5 L

ad bl dasall caor b

asilwll datsll (juoi

@GSl hoall las asyell 8jlya daya vic Glea sleg o NHHS (a dire Creing 32
Gdg 0108 (sglwi Jelill Kp of Crale 13] olyidl aic Jeloill sleg @b ciljlell baglAl
NH4HS(S) = NH3(g) + HZS(g) CL.I._IE| dalaleall

6.08 0329| ¢ 0.658 b 026 | 2

25054y + 0z, = 2505, @il Jelaill Ke of cuale 1333

@le a8l Jushill Jms 1L aana Glea sleg 169 1000 K glya days adc 28x10° gl
[S0,]=0.455 M [0,]=0183 M  [S04]=0.568 M Solyidl j4Slyil coum cuyipil

x| b aei| a
clioysll dwjao  (E il almio yaalli [}



Sgllopull aypo dwolill daagll || grawSgi duwga sg—ili Jgll

anli g)lyall daya Cus Lallla dlclotall slgall 3uSlyi jroty pueii X Glyidl Culi dats.34

faa | P x| @

2HCl(gy = Hyy + Clyy, :Jelaill K. olyidll cult dars cuils 1335

ol @le Jag 1am Lo 25x10°% sglui

Aa &30S Jelotll (a dysyiall dleloiall slgall 3usyi| @

JLisH ga darys angs @] Jog Jelaill | ©

A JuS OgSiall Hy Jusyi

:of @le Jag 1amé 15x10™ gqluri ¢jia Jeloil Ko olpdl cyli dags culs 13].36

uusell olaidl @b Jeloill dcpu o ST @uoladll olaidl @s Jeloill dcpu | 2

2lgill G B34S CliaS (39S olvily ppuuy Jelal | P

alcloiall Mgall ygSi gad s Oljidl gaga | ©

N S Olpidl aie aailill slgall 1Sy

CO(g) + Cly,y = COCly il gjiall Jeloill .37
:algall ddgall 3acg 10 L annn cleg g6 Jeloill @i 13]

........ qluri OIi¥l Culi aats olé  COCL,=0048 Cl,=04 C0=0.2

05| 4 24| € 60| P 6l 2

cliosdll dwpro 68 ETPAETEIVENI O £

\ I /4



Sglbpullpiyo dwolall daagll || (uawsgl duwga gg_iljdg‘\.ll

Ge Ol ¢naa @ia elsaill 1316 10 L aana sleg @6 Ligedl jLe (e 16 mol Jaa38
2NHj ) = 3Hy ) + Npg 10381 Jeloill Jila

Jeloill oliidl culi cuuals 4 mol gm Ligedl (e @dtiall of Olpidl Aic ang

4.66 d 0.046 C 21.87 b 25.87 a

Jgl (0 2 mol 2L aanng @Gleall Jeloill sleg @] Jasl CH30H Jgiligall juanil 39
1Sy O Aag Ol @] Jgagll ricg Guagiaimll s 4 mol ga ogysil Ayt

;i dlsleall cunn Jeloill 1aml Ke datd cuuals 0.4 M sgluy CH30H
COy) + 2H,, = CH30H,

2.16 d 46.2 C 4.62 b 0.462 a
3F€(S) + 4H20(g) = Fe304(5) + 4H2(g) L5\J2| Opiall pllAill @_040
.......... Olé el 8alyj Aic
Alaji Ky ol cull dags | 2
gl gt 21 Ol giaga | P
pliy 3 olyidl gaga | €
Js1 K, olpidl culi aays | 4
Aol pSilol (Ga9i9 (u99ilh 34 (nilgs >
J9lbsdl p1)0 .0
DONF
QuIT
clio1dll diujao @ gJ':Jial.::h.i.t:: yard \li n



