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Q2T WS ‘g5N ST N T THAWEE T oiwiod Wl g Tl A

2 mol C4H,05 X 100

ST AFOF ([N, Yy A5 I =
& (2 mol C,H,05 + 4 mol H,0 + 4 mol CO,)
2 X 98.06 g x 100
= = 44.15%
(2x98.06 g + 4 x18.02 g + 4 x 44.01 g)
2 mol C,H,05 x 100
3 (SR (AT, % OB SF = 273
3 o (2 mol C4_H203 + 8 mol H20)
_ 2x98.06 g x 100 _ 57.63%
T (2x9806g+8x1802g) 7
Prates
oAl BN TSIV T (AT T8 (T,

(i) T “=fore MWERT SHFYIYRC TETY SigFod JRLEs | Fiad, % A«
MYP G —oiawq Fifers TeAlm AQfHFe 2R |
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Atom Economy Maths

1. 2NH3 + NaOCl —N,H, + NaCl + H,0 Rf&nm 22gfem Seoy 219 (vt@ AE =?

RRIEICH
1X My,p, X 100%

= = 29.49%
(My,0, + Myqci + My,0)

(Ans.)

AE

2. 3 (AT ZATA TRAMET YAE F9?
B EIRICH
CH, = CH, + H,0 + H,S0,—> CH;CH,0H + H,S0,

M X1
Colpl = 31.94%
1 X Mc,n.0n + Mp,so,

%AE =
(Ans.)

3. &fSRoMs Tio, + 2Mg — Ti +2Mgo —— (D)
wfee RusRets Tio, — Ti + 0,—— (2)
@ *wieft @fss Greener? [Ti = 47.88, Mg = 24.3]

REINCH

o @0 _ 47.88 _ 0
1R @ %AE = T8t (2x2a3) 37.267%

o @0 4788 o
2R NAE = ——— = 59.93%

~ 2 7ol ofte fraad e Greener.

4. CH, = CH — CH,Cl + H,0 — CH, = CH — CH,OH + HCl
« RRf@w% CH, = CH — CH,0H =W T, ‘E’ T3q 7

A3
HCLJ%5 |
~ E factor = TS 4 = 36.5 = 0.629
(G Besim 58 (Ans.)
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|y = —mx+c|

T2 AN 70O I QTS I8 W @ @A TR 2@, @FF AP0 T2 1 A" [Fgree
«ft @7 Face i1 9T T AMMT GF0 R FACS @ |

mx y
y=—-mx+c =>y+tmx=c >mx+y=c :T-I_E:l =

3| =

a2 AR g 2+ 2 = 1 @I 1 Joa @i Fwer 2

InkK,

— 1T — 1T
Sierziat fafer sioral fR[few
Q &fF e @A AW, SEEE Ifama AL AR (%gmmm)@m%ﬁf@mmq%ﬁm

8 rlesi Ridm s gP1 21 SieNa 291 ot [T 61 96 1 K, /K, 97 W4
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1. 46 RRF Ink, 779 - @12 B o1 21645. 02K | Riwfon an ffr w7
BRINIGH
InK,, S - rfboas o, —

= = 21645.02

~ AH = (21645.02 x 8.316)Jmol™! = —179999.9863 Jmol~' = —179.99999 kJmol~!
R F AYETS Jmol 1K™t @ @32 AH (F NYETS kJmol~! @ &3 T 21 18 | 8 kJ
GF TGFA 2fFT8 ToFoRF AN (AW LTS TF |

2. PCls(g) = PCl3(g) + Cly(g); AH = +90 kjmol~11 0°C o7 iaw fRferifoa
AGEIF 0.00564 atm | 27°C Stoia Rignbe k, a3 o= a3

BRI B OH
AH 1
anp = —?X;'F &P

Ky, = =X S+ FTF 0
1

o InkK, = —A?”xTi+ G e (ii)
2

(i-0=

K,, 30000/ 1 1
= In = — -
0.00564 8.316 \300 273
sz = 0.1999 atm

[ AH 93 N9 S.] 9FCF (ST, T 27 ANATFT VW GFFIA F9F &F R 4F e 8
G S. 1 93 e 2@
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Formula of CFC

CFC A YT AN 90 (@19 T (@ A ANS A, OlF *oCFq AT A% C A, A*Fd
AT OF H R 2 G GCG9 9% F e e e 1

CFC — 12
@NF: CFC — 12 @3 7eFs W oF, 490
102

GTFCE P AR F @32 H IR 99 DS 20O € IATS A | Cl—C—F

Cl
NSRS Ccmlz

T@EY @, CFC 93 CF(@ 471 ST @ 519 201 €32 3471 single bond @ A6 |

CFC — 14
CFC — 114 93 JACFe FfEm o, +90
204

GTFCE PHEED AR F 32 H IR 219 Tt Q0o €1 A0 &1 F

M NEGAY) m C2F4_Cl2

aO—o—m

aO—a—m
~

AAFS YO CFC 99 FITFF:

GCF@, C, H, F a3 2[09 2 Ariiofif* 7102 (@ e “ihsa 91 ©f (A 90 [ I Al

C=2

T AR CFC @3 I W4ifee 2@ 1 @X9: C,F,Cl, U@ [ 7, H = 0 - 202 —
F=2

90 = 112 9’ @G =& CFC — 112
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CFCs QTR IS ALF© (AF IUPAC ALFS gt 1

(i) CCL,F, (ii) C,CL,F,

A3
ANIRS AT
(i) CCl,F,
(if) C,CI,F,
(iii) C,Cl3F;
(iv) C,CLF,

(V) CzClsF

IUPAC FLF®
(i) CFC — 012
(ii) CFC — 114
(iit) CFC — 113
(iv) CFC — 112

(v) CFC — 111

(lll) CzCl3F3 (lv) CzCl4_F2

CFCs @T&R IUPAC AIFS (/T IS AF© [Hdiad 941

(i) CFC — 012
(v) CFC — 112
A3
IUPAC e
(i) CFC — 012
(ii) CFC — 113
(iit) CFC — 115
(iv) CFC — 114
(v) CFC — 112

(vi) CFC — 013

(ii) CFC — 113

(vi) CFC — 013

RS FLF©
(i) CCL,F,

(ii) C,Cl3F;
(iii) C,CIFs
(iv) C,CL,F,
(v) C,CL,F,

(vi) CCIF;

T ST 4G - TG 8 - IS “Afqe
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gfe qs e [insa sawae g7 99 ofs 9 A T T a2
R 29 <=1 =30

wdie w29 = dfe s W Riewes g9waE g9 = — %

dt

w21 T 29 = ofe @ T Sectra T I = + 2
aA + bB — mM + nN @& Jq=e [KfGmw-

e o = _ L QA 1B _ 1 alM) _ 1 aiv]
TN R = a dt b dt m dt n dt

H, + I, — 2HI feifba cwa, zmr = — fial = i) _ 140

[NO;] _ A[NO] _ A[O;]

A
2 N0,(g) — 2NO (g) + 0,(g) Rfewifon oweg, 79 = ———2 = ——==——

4 NH; + S0, — 4 NO + 6H,0 Rfei67 %@, 29 = — A[:’;s] - AS[Zi] - AEZ?] _ A[:Azto]

W GIN@IE moll~! @32 ATAEE sec @ AFM™ T4 W OF [MIGTF ET @FF moll s 1.

fRferae 27 <=

@i ffaar dfefb e a9 s o 20 o3 [ 2 [ 79 &9 (k)
| O e T [iGaE fowee Jfa @ o e 19 e Tme oA
32 wiewar [y Riecess o k @3 W+ f[Kfey =2

T ARI: e forza e

AT (i) AT YeirgE B2b o F@ @ e e [fiews smeda gawar 2o 2,
e «ifs 3t 39 Yo =0 9 [ieae 29 e 9t e «heas o dew [Rieas
JEF AT ST —ve BT IR 31 =W

i = A— @ e AT = B— 99 Jaa 27
_ala) A5]

At At
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e @ (Order of Reaction)

Practical/ Experiment (e fdiwd w1 23 @19 i @1 @x qe1ce /iR [Kieaw 29
fifmaea gau@ @ qre T ifes |

+* RDS — Rate Determining Step 93 &7 feaa @ o7 371

VB rare — —41A1 __1d[B]
At = T T T
A+ 2B = Product — A 8 B &3 T9i@ el (2 @4 F7e) [{feFwa 79 FF Change

W7
:ww@?Wlmmmmm?@wmmﬂWjMWQﬂn
'

Experiment (¢ Qe

qf4, eqn — rate = K[A] o4,
Q2, [4] fage ST 29 @ TR F8 B ToweR T4 @F 7 @9 29 Change & 1

9IS, rate = K[A]? — A — 2 @9 I,
rate — 4 @9 37|

~ rate = K[A]*[B]” z@, RiGaa g
A &3 ACITF — x, B &F ACITF — y

o (N6 @¥=x +y

* @ ffea [RiGmea TaE 827 I a1 ot @ @ [ 11 — rate = K[A]°[B]°

rate=M=KQ"@

dt

H, + I, = 2HI — rate = K[H,][I,] Rfeaw &% 97

= @B @ =(1+1) =2
(Ans.)

11
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fRfeTT T @ A YT 9R YT FIF AHS

A — B Rfeifore 4 a7 aefis gwiat 0. 275 molL ! 932 Rfea v =emiw 5 {6 20
GIFS AT A — GF TINa I ¢ 0. 125 moll~! = @ e e Rigaw g Ffa s

A3
— QI IINEIT Ao AA
1w fafeFag o = A-A9H =2
i h AN AT o a &) AT AN At

_ _ed Al — -4 —1.-1
= A7 320 4.6875 X 10~* molL™ s

~ ¢ G 29 4.6875 x 10~* molL~1s™1

2N,05(g) = 4N0,(g) + 02(g)
a3 ffeaa vt W 6 G NO, @3 T@! 3.0 x 1073 molL ™! Jfa 11, 3 o1e
fferaa g fAda

AR CH
fafa 2 = 4 LMo [NO,] = NO, @ Tas@l = 3 x 1073 molL™!
TTNT T T4 A
At = AT G4I9 = 65
_1,30x1077
B 6

=1.25X%X 10 * molL 1571

3X— 2Y + Z [ @im sita sewfoe 201 X — @3 Rmema 99 7.2 %
102 molL"1s 1 A Y 8 Z G TesAmeag 27 [fa a1

RRIEICH

e e Teads 3Xx — 2Y + 2

qEFEg @l I 3 mol X [feas [Reifers 2@ 2 mol Y T2 <681 (rel <iitg X a9
RS T 29 = 7.2 X 10 2molL 1s™1

-2
e x vz i 29 = —% X % = —% X 7'2X110 = —2.4%10"%molL s 1

Q4 (-) ©F A [Rfieaes REEEe e @O g a4 FE AT |

12
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- [ ffe 209 @9 A9 3 mol X RS GFe@ 2 mol Y 09 37 |
S TR Y OF TRAMAT AT = 2 X 2.4 X 1072 = 4.8 X 10" 2mol L™ 1s1

QRF BLAW 2 mol Y BAMHR M= o Z T2y 21 1 mol

-2
- B Z T TAWR TR = 4'8X21° = 2.4%10"2mol L~1s~1

5 Y a3 TRAWCTE T 4.8 X 10 2mol L™ 1s™1 @32 Z 97 TAWHR 29 2.4 X
102 mol L7 1s71
e SR A e Alewe el [ s@

4NH;(g) + 50,(g) = 4NO(g) + 6H,0(g); (T TZTS I 0. 24 molL's~1 A
fferat wate [Riita g7 TRl e @32 H,0(g) =AW= 27 Az 391

[BUET *17-18]
YIS

fafeiGs 4NH;(g) + 50,(g) = 4NO(g) + 6H,0(g);

i 2w iacls Rfiema g = AN _ _ 1810,] _ 141N _ 1 4[H,0]
4

At 5 At 4 At 6 At

craq oy ANHs] N“3 - 0.24,“”101 =7
AT (A 9ﬁ3 “LAINH;] _ 1A1H,0]
At 6 At
A[H,0] 6 NH 6
— LF ]:—<M> % 0.24 = 0.36 molL~1s™1
At 4 At 4 (Ans.)

H, + Br, = 2HBr i @afb 0.250 L @3 #Aita 395 <=1 <=1 0.01s 9 Br, 9F
Afaiead ATST —0. 001 mol T [Rfwifa g7 [fa w2
[BUET ‘14-15]

RiLIRICH
e = ——=— (— &) molL s ™! = 0.4 molL™1s71

at 0.25%0.1
(Ans.)

13
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AfeF T
AL
e N
Q: A B C Rate
St 0.01 0.02 0.005 1.4 x107°
R 0.01 0.01 0.005 7 %1077
Y 0.02 0.02 0.005 1.4 x 10°°
81 0.02 0.02 0.015 4.2x10°°
MEINIEE

91— R — BIET -~ rate —>%T{?I
s B Q@3 ATATT @3 1
Ol — A2%Y — rate same

o A G TS @Y 0

81 C —3%9 — rate 39

o C 99 AACH @Y 1

rate = K[A]°[B]*[C]! — ~ @ =(1+1)=2

molL™1!

/N

~ rate = K[B][C]

rate 1.4 X 10~¢
[B][C]  0.02 x 0.005

T ST 4G - TG 8 - IS “Afqe

=14x10"2mol 1Ls1

391
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T FIFT GIF8
_\
A . B
>\ rate = K L AWEN —|K — molL™ts™1
—-1.—-1
1 rate = K[A]  ~ SN &N g Motk s o1
molL™1
-1.-1
O rate = K[A]? + JJ&W —|K — % — mol-1Ls-1

(0) U @ ST @Y Sfeay
rate = K[A]° = K rate = K[A]* rate = K[A]?
A A A
3 3 3
: : | B
[A] [A] [4]

T ST 4G - TG 8 - IS “Afqe
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3| BYf GFAS
R—P
(t=0) @@ a 1 0
(t=1t) AW a—x LoXx
sfgaeds —x ! +x
dx
I « [R]° [ wey @y [fer]
dx B
dt
a—x t
= —j dx = Kf dt
a 0
= —[x]¢* = K[l

= —[x]§™* = K[t

= x =Kt
X

K @9 @F<F — molL™!

51

T ST 4G - TG 8 - IS “Afqe
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Ay —x +x
.'.—Z—xoc[R]l [+ 5 @ =]
t
dx
—— =KIR
=~ = KIR]
= dx—l{dt
[R]
=X dx t
o [TE [
a X 0

= —[In(a — x) —In(a)] = Kt

= In = Kt

a—Xx

1 a
=>K=?ln

a—x

——» unit: s~ 1
Alt form:

a—Cy8a—x & C 4,
Co
In(— ) =Kt

" C=Coe 8 5K — T &

T ST 4G - TG 8 - IS “Afqe
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9| T &3
dx
_EOC[R]Z
= dx = Kdt
[R]?
a—xdx t
- — —2=K-[ dt
a x 0
-1 a—x
= — —] =Kt
X
L da
1 1 ]
= — |- - = Kt
a a—x
=>K—1 X
~ t ala—x)

1

—» unit: mol=1Ls™

CEIEE
L 3 &Y Reaction- @ used mostly
t1 Il A iﬂ\!)
2

3 &Y [{feFas

1 a 1 a 1
K=-In =—lnﬁ=—ln2
t a—x t1 = 1
2 2
n2 0.693
t1 = ——=—— [ for 1st order reaction
5 K K

N.B: 5% &% RfGar 94y gau@s T o7 a1 o2l &3 |

T ST 4G - TG 8 - IS “Afqe
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l
=
Il

U
I

N[ =
;| Q N|:|N|Q R

St xXa
2

~ a4y o a

> @ e @iy 15 min | AT T 0.8 molL~! A, F© T AR
9@l 0.1 molL™1 A?

AN

\

t=0 0.8>1

2

t =15 041 7
)— > t = 45 min T

t =30 0222

)1

_ 2

t = 45 0142

T ST 4G - TG 8 - IS “Afqe
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Alternative:
0.693 0.693 0.693
= e = =

t 15  In(2)

N| =

98— 15 1n(23) = 45 min

W,K=llni =t=-.In
t a-x K 0.1 In(2)

Alternative:

C=Cye "t :>ln(c%) = —kt > —ln(é) =%t

=>m—8><15=t ~t =45min
In2

S & Rfe @€y 5min | 20min 27 NG FO? [T qANA= 1. 2M]

FAYE:
£=0 >1.2
t=5 >0.6 C=Coe™ -
t=10 >0.3 =€ = 1.2¢7%0 t1/y
it v ol > C = 0.075M = 0.1386
t =20 »0.075 (Ans)

AIDI TSTOIT QT (SHFAOR T 12cpmg ! NS (3T | A (CHHFTOR A &
20cpmg ™! &P oo FFSE [ F1 [¢ 97 9HY 5600 I=F]
[BUET ‘10-11]

AAILI:

jo = @ _ In@ Trick: coafETel—
i 5600 15t order Reaction

= C = Coe™™ = 1In(2) = —kt = t = 41273

R, = Py; t1 = 20min; e TN 1M

R, = Py; t; = 10min; AT TaNa 4aM

Towd o7 35 Ritra Risraces wia s <@
@35 T & AR [ @ W T [Rfvae 99 2R Qg ot 8 J@E v

*oted 7oe)cf ZraTR? [SUST '15-16]
(a) 16 (b) 25 (c) 50 (gf 75
(e) 80
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fSoIve: )
«f%, fafam ars, R 2w 22 a3 Riwwes == q,
amﬁﬁ?mﬁamm%mzmﬁ@ﬁf—ﬂmmz a,

orze, st @ fifew 2w, 22 = ka,® @ T2 = ka,? @, k Riwnfen 2w o7
de

1 a
W _dt _ . —
1dx1_ Ay ==

16 4

BESEN &ﬁ%mﬂz enefis fafaeee - ; O B Fare A, i weare

T, anfiw ffeer (1-1) =2 @ \m widie, (3% 100) % = 75% R sy
A |

\_ J
a5 W7 [fFreliiE oo o o RiTas [icmes afes T 739 0.2M ©39 @3
I 10 CTFE 2| &iFET Tal 0. 1M A AHY F© FI?

REINICH

11

= = 0.5mol 1Ls™1
tixa 10%0.2

e t1=— a—OZM?C'-_'Tt1=IOSec§?II ~ k=

a:0.1MWf,t1=L= :

> kxa 05x0.1 _ 005
fawe 2]

3o 9w Rferrs wdiy (t1) 15 o1 50 96t (¥ Rfcraess v wed affers Aw?
RLIEICH

- = 20s(4ns) [w—r L B, O LY

T Rfem ovm, = % >k = % — 0.0462h1

k—?ln =>Ct—Ce"t:>Ct C,e~(0:0426X50) o . = ¢ x 0.01 - C—001
azﬁw\ﬁ@ﬁf‘ﬂmm

a5 e Rferma 15% 7=y 27 20 A | [Ricrafba widiy a3 60% =7 2o I© 7377
=est o 9w 91
RIEICE
k—llni-ﬁhﬁamﬁwzﬂm@awzoﬁﬁ%mx=o.15a
sk =ocln—"— = 8125946 X 10*min"! - t = "2 — 85.3min(2)(Ans)

ﬁh[ 1 a
1 60% W WA x =0.6a _lnﬂ 5125946x107 M a—o6a
112.7611min(2d¥)(Ans)
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a6 2 T Rfwas a4y 10min 7=, @ [fFaw 9 &7 792 [DU13-14]
(@) 0.693 x 10~ 2min"? (b) 69.3 X 10"2min~1
(g 6.93 x 102min! (d) 0.0693 x 10~2min~*
[5°'V93 ty = @ ak= ‘“(12) = 0.0693min"! = 6.93 x 10~ 2min~1(Ans) ]

2 =

2

A - B @36 & & [fam @ erfoafs seiaie 2 e [DU13-14]
(a) [A]Vs.Time (] In[A]Vs. Time

(c) 1/[A]? Vs. Time (d) 1/[A]Vs.Time

Solve:  In[A] = —kt + In[4,](y = mx + ¢) In[4] :
t

A4 N ¢ faor @ [fEa g

| .. 1 a 2303 a e
(l)mmw,k- (L)k_tln(a—x)_ t XOg(a—x) 1 1

(i) i 2 eaee

i (@) @9 s, min?! @,

(iii) TN@E 2T W ToE sa s AT e
_0.693 TS |

(iii) 9EY, ta
2 e
1 1

k X

t

N| =

g 1
(iv) G e S (iv) ¢ @A log 2 T LRI U ECRRIS amy
sfn . = T (e
. I A |
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Sferl 3@

fame Tzeor M2 Jgre armafe [ 29, ¢k 130e THifge Riawe smidet
Afefba e o Tg=ifos | @Fs
aA+ bB = mM +nN
A+A+-aReGF4+A)+(B+B+ - bNRGF-+B)>(M+ M+
emYF -+ M)+ (N+ N+ - nRYF -+ N)

%Wm, T'f (o8 CA aR T'f OCCB
Ty o8 CA(aﬂQW) . CA * CB . CB(b "TQW)CB

Tr X (CA)a(CB)b ST = kl(CA)a(CB)b
QATH, ky, =TI RGAE 2T F75 |

poley et K e,

1 & (Cp) ™ (Cy)"

ry, = kz(CM)m(CN)n kz = WQ{%[ ﬁl@?ﬂ? m &I
Tyl s e,

Tr =Tp kl(CA)a(CB)b =k, (Cpy)™(C)O™

fy _ )™
ky  (Ca)(Cp)P

oyl ffemra Tyl [Rfamg 29 3R =Poleyat [Kifaaw 2 eirees At e
=7
=k _ )™
ka  (Ca)*(Cp)P

FGFISACE TNl I AP FACH AL 2 K,

_ [M]™[N]™
¢ lae[B]P
ARFTSICE BIA 7T LRI B AT 2T K,
_ (P)™(PW)™

P (PYaPp)? B
AMEIEE N SeE e ¢ R SR o’ el |
=fawe s ieas o Tees @ SENae eor FSaNe | @ AR (o6
(T AT 24,

logk = — AH 1

2303r7 T &
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Sio@r 39 AFE,

i)aA + cC 2 bB + cC, IVLIF K,

bB + cC = aA, JWLE<F K,

1
K2=_
Ky

ii) naA = nbB + ncC, AVLIF K, ~ Ky = (K"

A=BK,

A+B=B+CK;
A=C K,

#N, +3H, = 2NH3, K,
N, + 0, = 2NO,K,

Hy +30; = Hy0,K;

2 mol NH;93 &iRe Rfeas s2iew vo aufer [Ricrba jf3fe ez ==e-

2NH; +20, = 2NO + 3H,0
2NH; +20, + 3Hy + Ny + 0, = Ny + 3Hy + 3H,0 + 2NO

1
~ K =K—1.K33.K2

#2A=B+CK;=1
2B=B+CK, =16
2C+D =2D,K; = 25

P=A+3B, K=?
B, C c ., D D
;+E+D+E+;\—A+C+2+B

K =

-
:
-
-
w

N

o
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ffert oS3

Ty i @RI J3red Seoind Afarw o IR wewe e fiwmss Aaw
SR AL WOHR QAT SArS(d [ (I =0 73

aA+ bB = mM + nN
__ [M]™[N]" _ Py™PN"
QC - [A]a[B]b Qp - PAaPBb

@ @M @32 R ©F tF I e 7@ I adie-

(i) THQ, = K., Tox [t ARz Svre 2wz 1 @ e {6 i 3@ =7 =71

gu%‘zfﬂ?{Qc<Kc,@w%’fﬁf@§rﬁw (ATF T MF 9E W1 @ R [ el
SRICECT

(iii) IQ,. > K., Toy [fGAH ©F (AT W MF qa9e 271 @ T 8oim R

e 27 |

Rcare s

@I Ty R afe @ie [Ries e 7o @lid Semie [Raaifers 2w Tikg) wfers
¥ oI @ R REes Na 390 271 g o I [REfers @ w7 aae
G (e R S~ e sar et 27 |

]%'C?JW Yﬂ—éﬂ, o = iC?I @(\9 CT&T AL

(G ¢ Hem
95 @0 S 21 @ S ALPTF 100 A @ ICF *oFdl R 2™ I 2|
@ (P @F0 TAMITETT 20mol AN @ Rafere F6@ 71 Frifers 2@ AwRE
@'@{_\QWWWJ{=%=O.25
oFdl JT AT FAE, 0.25 X 100 = 25%
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K, s K fme i
N,0, 93 s,
«f4, N,0, 93 21 g99@l ¢, REeE @l o, 9o V @32 59 P

N,04(g) = 2NO;3
C 0 — Initial

—Ca 2Ca —» Change

C—Ca 2Ca — Equilibrium

C—Ca 2Ca
[N204] = [NOZ] = v
. __[NO;1? _ 4ca?
o KC = — >
[N204] V(1-a)
C—-Ca 1-a 2Ca 2a
P = = — P = — = —
N20,4 C—Ca+2Ca 1+a'p Noy C+Ca 1+ap

PN022 4-6{2
O Kp = —_ = 5
PN204, 1-«a
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@hemShifu

faere afefs ffea cwa e, K, @ QAT SAZIo a1 20T-

et Rftme STorm

) 250,(9) + 02(9) =
(i) 4NH5(g) + 50,(9) =
(i)  2NO(g) + Cly(g) =
(iv)  CS,(g) + 4H,(g) =
) 4HCI(g) + 0,(g) =
(vi) CO(g) + 2H,(g) -
i)  2C,H,(g) + 0,(g) =

T ST 4G - TG 8 - IS “Afqe

AT K

p

p. T2
I e
50, 0,

4 6
4NO(g) + 6H,0(g) K, = [[I;NO]]ZXX[IEZZO]]S
NH3 0,

[Pyocil?
[Pnol? X [Pey, |

2NOCl(g) K, =

_ [Pen,] [Pays]”
[Pes,] % [Pa]”

2 2
2H,0(9) +2CL,(9) K, = [1[3;20]]:;[[[;:12%
HCl 0,

CH,(9) + 2H,S(g) K,

[P CH30H]

CH,0H(g) K, = — 9"
’ 7 ’ [Pcol X [PH2]2

[PCH3—CHO]2

2CH; — CHO(g) K, =
’ " [Peyu)’ % [Po,]
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ol 37 Teq wis

> | TR Rferms s i Ridraws arfie sawar 8w Rt st
@2

oyl R mgaes I [Riemes diifis gawae 8+ 99 v@ a1 &« s
Siomay afels Togd feam cF@ Tmeraes w9 fJWe ) e Semar @i oyt
fifam s I e i aar 8aw o9 S a1 eyt i 349
AR T =W 4 T [RiGw 27 93 2PoieyA [RiR =9 94 271 ARSI
s (TER @R «fiTed 8 TATME @R i@ Aaed wifes 231 aft Fe
RfPe i g SoF foq I 1

Q| 936 W% M@ A4 + B = € + D Auifferioa ¢t 1 mol 4 8 1 mol B
G P A 747 [ 96t FUHR 1. mol € S 1 mol D T=AF T A @77

Toy2 fifeae Ahmaef- A+ B=2C+D

Q@ AMRIEIT F@ 1 mol A8 1 mol B Q3 W<f W¥ 7w [ e @il o=wgiees 1
mol C € I mol D A I I8 =W 11 IR ToydA R[fgw Ton s (e v 23|
fAfEaea *reor Beoim 92dt Seofima *eel fifgae “fee =3 911 Toydt R @wa
TS [ aibe 2exw T AT w@g[ e @ Ak[ey 96 oy [Riew=
A AFE Te e W06 1 i wprjfernd 7 2 @9 &4 N MWRER Too
W AoRER Y e @@ o8 opokyA fRfemm @@ oW = 9@
el 1 mol € € 1 mol D T=AT F<l 78I =7 1 |
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250°C ST 10 L ESEI GI0 4t 1 mol PCls & fea [eaifers w4t 2w sy
&9, K = 0.041%0F @ [fesmm F© @& Cl, o 2z

AALI3

N I, -G POl @3 [ «7 Soyd e aprgn Saere 2@l | a-@e
PCl; @3 RaAewsa T a-GIEPCl; @ a-Ge Cl, TR 7 |

e 7 1mol 0 0

AN (1-—a)mol a—mol a—mol

~ 10 [ TSR Sk= A N AT a — mol Cly, @ — mol PCl 8 Sefae Sfcaifere
(1 — @) mol PCls SZ ¢ AGIEY (2 FCACR |

« ARBR Cl, 93 T=@l [Cl,] = %molL‘l
PRBR PCl; 97 999@l [PCly] = %molL‘l

AWIBR PCL 97 q9@l [PCl] = 11‘—0"‘mozL-1
ToRfE REASE CFa S &<, K, =

[PCl3]x[Cl,]
[Pcls]

2

@) e
= 0.041 = 1211__0a3° =G5 %1

2
0041 =2 x L~ >q2=041(1-a)
(1-a) 10
> a?+041a—041=0
o= —0.41+/(0.41)2—4x1x(=0.41) _ —0.41+1.344656

2X1 2

WA,a = 04763 N a = —0.8773 | QTFHFQ HATF W AT A |
<8R Cl, 99 (& A 0.4763mol
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250°C SR 10 L TSR @I A& PCl; 97 80% Rrafers <x Rearem f[fewa sy
§I3 W +9)

SIS

PCl; 93 fareaa wTeRefs-
AAF TTZ 1 mol 0mol  0mol
ARHER (1 -0.8)mol 0.8mol 0.8mol

~ SPZR @G @IieT 7gi= (0.2 + 0.8 4 0.8) = 1.8 mol
. SR PCly = T T X gy, = 2= = 0.1111

1.8

G PCLy @7 (T SR Xpgy, = 2o = 0.4444

STRER (L, @F G S Xy, = 0 = 0.4444

QI S, S BII=GIT B x (e 1

Xpcizxx
cl 1X0.4444X1X0.4444
A &<F, Kp = Z =

= 1.77776atm
XPCls 1x0.1111
Lﬂzm, Kp — KC(RT)An L‘]QH'C'_*{, KC :W W:?
Ky 17776 R =@ I <%= 0.0821 L atm mol K1
C 7 (RT)M (o.os_z%><523)1_1 K, = 1.77776atm
s~ K. =4.1402 X 10™*molL An=02-1)=1

TSR A &L, K, = 1.77776atm @R K, = 4.1402 x 10~2molL™*
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37°C SN PCls 93 10% ReAifere <31 J0RgE @b 5191 100cm 20 K, 99 T At
Xl

SIS

PCls @9 Reaeea AMS4B, PCls gy = PClaegy + CLay)
&% (T PCly 99 T - PCLs @9 Reameea -9 eyt [t sy Soere 27
2

40 e o &<, K, = —— P

QU@ = = = 0.1 @2 P = 100cm = 1000mm(Hg) =~ atm
. _a* , _ (01)? 1000 _ -2

“ Ky = 25 P = sy X o = 1.329 X 10 2atm

K, ¢ K. &9 ™% %© 94l AR, K, = K. (RT)""
@R, R = 0.0821 L atm mol K1

K
~ K, = (RT?A" K, = i.329 >)< 10~ 2atm
1.329x1072 —4 -1 Mm=2-1)=1
K, =———— =75, X
Ke 0.0821x310 >-2ae "y O el T = (37 +273)K = 310K

AR A &IF, K, = 5.222 X 10~ *molL™?!

31
T ST 4G - TG 8 - IS “Afqe



@hemShifu AG}

27°C SI¥IE 8 1 atm Bt @6 &9m At N,0, ¢ [Raifere stq NO, ¢o “fade w1
@l | N,0, 99 20% Rafere 2w Awe R sl | (9) @ Raew K, @3 ¥ &R
F9 1 (}) 27°C S#N@R 8 0.1 atm BTt N,0, 9F *oFa o o7 Rezifere zre #Awea ffw

<9\
A

(F) N,0, 93 REecTa cwea 75y [ TIeae, N,0, 4 = 2N02(,,

@ 1 ezt =te @2l W 1 mol N,0, Reifers 2@ 2 mol NO, TeAA F¢a ACE |

T 9, fRee 3¢ 4 100 mol N,0, (6T @i @R @3 W 20S 20 mol NO,
fqfere 2@ 2 x 20 = 40 mol NO,, S IR |

- SR Seifers N,0, = (100 — 20) = 80 mol.

« PRI B ¢ 7 = (80 + 40) = 120 mol .

- TR N,0, OF ST 5171, Py o = 1 (552) = 0.6667 atm .,

& SR N,0, @F ST 517, Pyo, = 1 X (o) = 0.3333 atm.

2 2
- TR, K, = TNoa _ O39937 _ 466665 atm .
PN204 0.6667

s AR 9 K, a9 9 0.166665 atm .

4o?
— 3

(¥) N,0, 9% [REAECTA CF@ ARG &<, K,=—=p
40
K= e
a, 0.16665 = —— x 0.1 G,
s K, =% $<% = 0.166665 atm .
q, —— = 1.6665

P = %y fS®e9 5171 = 0.1 atm .

4, 4o = 1.6665 — 1.6665 o
o = fFaafes N,0, @7 wfewa =2

41, 5.6665 a? = 1.6665
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&= 5423

- ol = N,0, @ Rearecs 2w 54.23 o9 |
« N,0, 99 54.23% fcafers =71

50 g H2 € 1500 g 12 (3 G0 @ it 450°C StelNial &S I 1280 g HI Teoy Tt
TE | Y &9 K, 97 W Ay w9
LI

H, @ 1, & fafewra HI SeoAmeTa cea o fafean siieaet « Hy ) + 15, = 2HI g,

Q1 R cv@ T &9, K, = [H[I]{Eﬁ]

50 g H, W5 7 W45 B2 G el = = = 25 mol.

1500 g 1,715 @3 Jog T2 G 4l = = = 5.9055 mol.

1280 g HIZ @3 30§ SR G e = = = 10 mol.

15 ezt =2te @2 T 2mol HI ©e2iF F9¢S 1 mol 8 1 mol I, € 2 |
». 10 mol HI ©e#¥ ¢S 5 mol H, 8 mol [, 47 & |

- AP GRFS H, @9 e 7Y = (25 — 5) = 20 mol.

- AR GEFS [, @ @ F2P = (5.9055 — 5) = 0.9055 mol.
SIERCISEII(CERCIEICC R

VL O WRm CMEad W OeAF 10 mol HI  wfefe  wfkge
20 mol H, € 0.9055 mol I, &5 At O<RZI ¢ AL FfB TR |

~ TR HI @7 g9 |, [HI] = % mol L?

AR H, @F TG, [H,y] = 22 mol L

AR 1, @F T [1,] = 222 mol L7

33
T ST 4G - TG 8 - IS “Afqe



@hemShifu AS}

(2)2
— v .
[H,Ix[L,] (%)X(og‘(;ss) = 5.5218

SRR A &< K 99 T4 5.5218

1gH,S46gl, & 450°C SFa T8 Fq HI &FS a1 21 | A fet 1.9 g1,
SR AP Y FIFA W AT 77

FAAYI:

H, @1, « fafewa HI Seomera cxrea o1y ffean s1eeset : Hy ) + 1, = 2Hl (g
i wwere [, @9 Afd 46g @32 f[fe® i @8 99 «fed 1.9¢

-, Tafam eeaeiat 1, @3 «fase (46 — 1.9) = 44.1 g.

44.1

~ 441 gl, @ L T (N HY = —; = 0.17362 mol.

: 1.9 gl, € W BTF @A G = = = 7.4803 X 107 mol.

+ 1gH, @7 TG BT @I MYl =~ = 0.5 moll.

>3y ezt 2ce @A T 1 mol H, € 1 mol I, RGN T 2 mol HI B~ ¢ AT |

« 0.17362 mol H, ,0.17362 mol H, €3 3t RfFA I 0.34724 mol HI T FCF ATF |
«. SR AF© H, @9 @+ = (0.5 — 0.17362) = 0.32638 mol

SIERSIEETR G RCIRICT R

VL SRS Ok ofitad W SR 0.34724 mol HI, wfefie wfige
0.32638 mol H, € 4803 x 10~3 mol I, &F AL A% G AIF FCI A 7B SR |

« TR HI @7 g |, [HI] = 222722 mol L1
AR H, @9 9o | [H,] = 22228 mol L1
AR 1, @F @l 1] = 2222 mol L1
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0.34724
[HI] )2

T 0.32638,_ ,7.4803x10~3
[H,]x[L] Ex( >

-3 &5 K, = = 49.3875

A ) &< K 49 T 49.3875

450°C SN@AF H, 8 1, 93 g [t < HI SeoAy a1 21 | H, 8 1, 99 &S

TAE 2.55 mol~! ¥R FIEF W 550 T AWRIA [Fws ¢ Teames amat [
9

SAHI:
H, @1, a7 ffeam HI Seomers owe@ iy faf@a s : Hy ) + I, = 2HI g

N <7, @ A [fEATe 2x mol HI 87 2677 +7 f[feafs sz Saere zrfee |
Ay e 2te @A A7, 2x mol HI B2 FCS x mol H, 8 x mol 1, 99 &Tae |

. ARPRRY  HI @9 991« | [HI] = 2x mol Lt

AR H, 99 9991« |, [H,] = (2.55 — x) mol L1

AR [, @7 9@, [1,] = (2.55 — x) mol L1

) _ _[HI],
s EIF K, = THLIXL]
A550 = (2x)? _ 4x?

(2.55-x)X(2.55—-x)  6.5025—5.1x+x>

xZ

x?-5.1x+6.5025
M,137.5x%2 — 701.25x + 894.09375 —x2 =0

q,137.5 =

,136.5x% — 701.25x + 894.09375 —x? = 0

< = +701.254+/(=701.25)>-4x136.5x894.09375 _ 701.25—59.8028
o 2%136.5 - 2%136.5

( QU - oz Aot 421 2 1)

= 2.3496 mol L1

- TA H, @3 9@l , [H,] = (2.55 — 2.3496) = 0.2003 mol L

o A 1, 97 T99@l | [1,] = (2.55 — 2.3496) = 0.2003 mol L™?
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@32 HI @3 991@! , [HI] = (2 %X 2.3496) = 4.6992 mol L1

~AYR=E H, @< T @l |, [H,] = 0.2003 mol L™%; 1, @ S¥1@l [1,] = 0.2003 mol L™ HI
aF TGl [HI] = 4.6692 mol L1

[H,] = [I,] = 0.2mol L™, [HI] = 4.70 mol L1

500°C S#N@T 8 200 atm 5T N, 8 H, 47 Wy [ferar <oy NH3 Tesdveg =i =gem

“Nay + 5 Hp = NHz STSIRER 25 mol% NH3 T8 1 71 &3F K, 47 i fda 3 |

FAAL:

TR ™ T 25% NH3 IS99 |
- @f$ 100m] 3y fSiel® S NH, 99 “Afsid 25 mol .

o MER [ I N, @ H, @ #ifw1d (100 — 25) = 75 mol .
1 3 N
a1y fafea et SNy, + > Hp, = NHj,

2

+ Oy ST N, € H, @ SNies (e 72yl =

N |-

+

N|w

4+-=2 mol.

N |

. R N, @ G et = -

o O e H, @9 e o =3

4

. 3T Ryl N, @ G Ryt = 75 x £ = 18.75 mol .

A freed H, @8 G R4 = 75 X > = 56,25 mol

- STIGR N, 97 @ 5191 Py, = 200 X > = 37.5 atm

100

;. WIZA H, 97 T 5191 Py, = 200 X % = 112.5 atm

;. WIZA H, @7 S 5191 Pyyy, = 200 X % = 50 atm

SR ARG FIF K 99 I 5.9399 X 102 Lmol™?
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27°C S*¥i@l € 16.5 atm Bt NH, UPte @36 Im Fifereita @ 327°C Sioiare o
fwifere =@M 1+ 2NH3 , = Ny, +3Hp, TWTRE A WO B @OE WeR
45.5atm G AN=gT fiwce NH, 93 ot F© o+t Rifere et 2

ANCS/

FAAYI:

W S, 327°C oE@E I NH, Reafers 91 23 o o) 51

W@WW&@WW%%:%
G G FIA V, =V, -
P%‘:l = P%‘:Z P, =21af¥F 517 = 16.5 atm
PP, T, = @fie M@ = (27 +273)K =
LT 300K
Py = e = 0 = 33 atm T, =18 SI*M@l= (327 + 273)K = 600K
1 P, =414 BI9I=?

4f¥, 21 ©ER™ 1 mol NH, R wca 1 wisfwal Jfas 3Mied I x (e [eaifers =7 weq
RS 77 AGRER VB (e ARG AT e ANwae @il -

1 3
NHz, = ENZ(g) t EHZ(g)
e 2t 1 mol 0 0

REeEe @ (1 — x) mol

N | X

. RO 1 G5 e 1y =t = (1—x+2 +2) = (1 +x) mol .

IR S |, ST 517 TR (T ALY Ao |

o1 33
" 14x 455
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“1l4x= % — 1.378787

~x = 0.378787

@<fi] 1 mol NH3 @3 Wty fcifers 23 0.378787 mol.
~ NH, @9 e ol »fqsd = 0.378787 100 = 37.8787 =i
o4l NH, feaifers zfest 37.8787%

«3f> [ Siom@m S0, + N0z = SO3 + NO,, Rieras iy &5 251 3 R

wFce G 1 L oitg sl *hier A 1.0 mol (€T = I FAWRET NO, € NO «F
T a9

HAAYI:

oy fafar TFRD S0, + NO3 ) = S03,, + NOg,

A1AF ©<Z™ ,mol : 1 -0 1-0 1-0 1-0
ABHER ,mol t(1-x) (Q1-x) (A-x) (1-x)

@TFCE x mol SO,, x mol NO, @d ity [ I xmol SO, € xmolNO T I
ACF |

~ 1L ST Ok Aad W& TeM (1 +x) mol SO, € (1 + x) mol wfsfae Rz
(1 -x)mol SO,8 (1-—x) molNOzﬂﬁmﬂWﬂWWWﬁml
. APRBE SO, E@F I991@1L,[S0,] = (1 + x)mol L1

ANGRET NO @ T991@l, [NO] = (1 + x)mol Lt

APRIA S0,99 F991@!,[S0, ] = (1 — x)mol L1

AREZR NO, 9@ T91@l,[NO,| = (1 — x)mol L1

[SO,IX[NO] _ (1+x)x(1+x)

S K = [SO,IX[NO,] ~ (1-x)x(1-x)
1+2x+x?
25 = o

38
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ql, 25x2 —50x+ 25 =x%2+2x+1
qA, 25x2 —x2—-50x—2x+25—-1=0
q, 25%x2 —52x+24 =0
=~ x = 0.66667
- SRR NO 93 T=@l,(NO) = (1 — %) = (1 — 0.6667) = 0.33333mol L1
APRER NO, @ g991@,(NO,) = (1 + x) = (1 + 0.6667) = 1.66667mol L1

e PRI NO, @F 99 @ 1.66667mol L~ @2 @ I99/@ 0.33333molL~?

2L ST qFB Sqm AGT W 1.0 X 10 2mol PCI; & W@ 250°Cc fReafere w4
@ PCls, = PCl3  + Cly, ;250°C SMNARAIK, @F 9 4.15 x 107 >mol L™ A
SRPRER (N5 o1+t fefa 1 1

ANLI:

PCls & fqEaecerst sTMest: PClg, = PCly, + Cly, ;250°C

O3 RS @F@ AET, K,

- (a—a)Vv
__« GRIC
¢ (a—)V
, K, = &IF = 4.5 X 1072 mol L1
=45x1072 = ——— _ o
(0.01-a)x2 a=PCl; 97 dANE SR Gl Ty =
= a2+ 0.0830—83x107* =0 1.0 x 1072 mol
V = AItaQd Qe = 2 L,
a = PCl; @3 [J@ifers e s =2

—0.083++/(0.083)?—4x1x(—8.3x10~% —0.083+0.101039596 _
a= J — ( ) = - —9.0198 x 1073

~a=9.019 x 1073
QT LI K 8K, A7 FF (A0 Al AR,
K, = K.(RT)*"= 4.15 x 107%(0.821 x 523)! = 1.7819 atm.
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2

o
?,F@T{I,Kp—me

(9.019%1073)?2

= 1.7819 = o G o1ox10-3)

X P

~ P =0.4083 atm

~IASIRER G B9 0.4083 atm

fAig CH;0H Beameg il wfS: CO | 2H, ) = CH;0H
225° ST 1 L STOEE 7 At ey
0.10 mol CO, 0. 10mol H2 S 0.02 mol CH30H &3 it (Text =
() R roRgR it zre 2= (i e Adws $1 1 (K =10.5)
(i) IPRER AR NP CH,0HS H, 9 ¢+ Zot/Ifa fdiet 4
STA:

(i) COGg) + 2Hz,) = CH3OH

« ARG A0eEs,Q, = [[6H30H] __ o2 .o

COIx[H2]> ~ 0.10x(0.10)2

sy ffefbe e K, = 10.5; @ W @eoFF (@6 1 @i K. < Qc
Fear MuRiGGe (Fa Serm Rfgwes »fwafew 2@ gt am e s 3 |

(ii) ¢ S , x mol CH,0H RAifers wca Teom 0 |
CO(g) + 2Hp,, = CH30H

T ST 4G - TG 8 - IS “Afqe
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100 L ST #Aitaq ¢ 1 mol N, € 3 mol PCl; @ 227°C o=@ Ted <4t 3@t |
ORI @6 Bt 2.0524 atm e ol @ivFd F 7 F@ PCI, @7 oAt
e sAffe 922 g 79 K 99 W 94T 9

AALI:
v oY AN (A SN S sz
PV = nRT )
n =AUKER G it = 2.0524 atm
~ PV = nRT _ B
pv  2.0525%100 v = (W6 &Ire = 100 L
=>n=_—=———=>5.0mol
RT ~ 0.0821X500 R = ISR I & _
~n = 5.0 mol
0.0821 L atm mol~1 K1
T = (227 + 273)K = 500K

AILTE 5 mol € WY 1mol N, 932 =2 4 mol PCl; T« RCAEr® SomICTa (e A2yl |

PCls,, = PCly + Cly
GIRIEEACEER 3 0 0
AGTIR AT (3—a)mol amol amol
dIPNETB—a+a+a ) =4

= B+a)=4

~a=4-3=1
1x100
oA REeeR “fasie= —— =3333
« 33.33% PCl,; Reifers z@fee |
AT Kp = —— P = (3)1_12 x 2.0525 = 0.25666 atm

< ARPYYIF, K, = 0.2566 atm
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4.5 m3 AHOER 7 @R NP 6.2 g M7 NH,HS @4 37°C S#@t Te Fat T@= |

T TRAMTTR 30% fRCANET® 2 NH; , 8 H,S () O T 037! f2 weafeat

(@) 37°COrET @ Reres (F e T 9 K, 8 K 99 19 {6 39

(i) ifca® g Afei® 1.59 NH, HS @ 331 T ) Cowed [REAes ARg| ) «faqeq
TR |

FAN:

NH, HS RIeT ¢Fug TR TR« NHHS o = NHz ) + HpS(q)
NH,HS 9% ©i9=ifqs © = 51 g mol L1

~ 6.12 g NH,HS @< G (&7 7RG = = = = 0.12 mol

o5y fafes 2te @2l TR, 1mol NH,HS ﬁwﬁw—m 1 mol NH; , '8 1mol H,S(g) TeAY
P ACH | 927 [fFTF NH,HS @ 30%ﬁwﬁw—mwm U AT NH; ) 9

30x0.12

H,S(g) @ G 1l = 22022 = 0,036
. STIEBE NH, & Fose, [NH, ] _%_Mx 10~3mol L1
. SRER H,S €9 T@],[H,S] = %_80“0 3mol L1
S S e K = INHIX(HS]
T K. = [NH,HS]

8 @TF@ NH,HS @7 (Ste <3 Ffo= AF™, [NH,HS] = 1

~ K. =[NH3] X [H,S] = (8.0 x 1073) x (8.0 X 1073) = 6.4 X 10™>mol? L2
Sl WA <, K, = Kc(RT) "= 6.4 x 107°(0.0821 X 310)?

= 4.1456 x 10™2 atm?
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@R, An = 2
K, 99 43 fdae:

K, = K.(RT)*"= mol? L™(L atm mol' K~ x K)?
=mol2 L% x L2 X atm? X mol~?
= atm?

(i) XY Y < A G AR TP O NH,HS @9 Tl A Qe 5o @i
AN (T2, EICRCY A@ N ASaE I NH,HS @1l FACET ANRIE (@I A8 60
1 8T NH,HS @7 @I 4 [{eamems 96 1

35 I@ AMH TP 800°C SN 8 0.995 atm et g «AfFwet o, &vy 7fFe w1 @
ATTH WP @ (C) T @t Fa T [vg Afdwd €0, W& €O e Az | 7w
2 Steat AVRF 517 1. 255 atm W S Y FIF K43 T 7 79

AAYI:

OTFCE (@ (C) 7| CO, A Renfae 2@ co =57 ~ifters 23|

€O, +C5) = 2C0

4 3 e 20S @< A @, 1 mol €O, efe 2 2 mol €O, By e 1 MM &
faerae &fEas x mol CO, Refa® 28 ©T3 GTHFTd 2x mol CO W TAF T 1 GTFE €O,
Q3 B17 IM y atm T A , O @ &AfGATS Teofy CO g *ICT FTCA 5171 2y atm Jf@ A
R M2 i@ 2JeTE bio Gl A25F TN 2iife |

f@er & €05, 9% B4 (1.255 — y)atm R CO &% 514 2y atm |

€Oz, + Cgsy = 2C0
A1AF ST 517 (atm)  0.995 0 0

B B (atm) (0.995 —y) 0 2y
<37 e (B 515 = (0.995 — y + 2y) = (0.995 + y)atm

~YPACE (0.995 + y) = 1.255
s~y = 0.26 atm.

®
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“IIZR Oy, 97 e BI9,P,,, = (0.995 — 0.26)atm = 0.735 atm
AR CO g A @i 517, P, = 2 x 0.26 = 0.52 atm

_ (Peo)? _ (0.52)?

h (Pco)z N (0-735 = 036789 atm

AMETT, K,

-IETF, K, @7 T4 0.36789 atm

NH,COONH, , = 2NH;  + CO,; K, = 8.0 x 10~%atm?.
3 1 mol Rt fAw oitet f[aifers st =1 w1 ANRZR @16 514 I atm?

AAH:

NH,COONH,, = 2NH; , + CO,
A B (AT 1 0 0
AR e g 1-x) 2x X

ARG T ¥YN@ NH, € CO, AR S I |

- TG NH, a7 DBIF 514, [Py, ] P = = P atm.

3

. G CO, a7 WBHF 517, [Pro, |- P == atm.

3

2 P 4
~IARVLLE, K, = [Pyp;] X [Peo,] = (;P) PXg =P

4
= 325X 1072 = —P3
27

~ P =0.603atm

T ST 4G - TG 8 - IS “Afqe
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Ay, + Bz, = 2AB(;);100°C OPM@E @ ApRfEla AT 501 @F @@ A2 WA

RPN 1 L FICFF AL 92 (N B, 0T FEFER 2 L FICFF AR I 100 °C ST
AB T=o 91 20 | NI 2@ AB @F Gier e [T w11

AAH:

oy fafewars e : A, + By, = 2ABg,

T I AT AB GF (I A7 2%
2x mol AB T FACS x mol A, '€ x mol B, [Rfear wigsiarze e |

- IIIER A, @9 GIIeT A= (1 — x)mol

=~ AGIEER B, @9 @Ie 74fl= (2 — x)mol
Alg YL ALY I 217 @6 «iTeq = (1 + 2)L
;. FTMREA A, @F TTEL[A,] = (-)mol L7

STREE B, 9 TG [B,] = (S )mol L
STREE AB 4F @, [AB] = (5-)mol L™

2x
. __mep __ (B)
IR Ke = B — a5,

(2x)?  4x?
(1-x)(2-x) = 2-3x+x2

= 50 =
= 50x2 — 150x + 100 — 4x2 =0

= 46x2 — 150x + 100 =0
«~x = 0.93 mol

AMRBA @ AB @7 (e 7 = 2x =
2% 0.93 = 1.86 mol
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ANCS/

500°C SIAET 8 9 atm 51t? 1 mol N, € 3 mol H, @3 Wy Rt 2w NH, ®eotve

A R | AW NH, (e Satest 0.014 XET-
(i) TUFTE K, 97 I w1

(i) W‘TNH&N“TW AfRd 10.5 = % 3w cofe vrof el v =

FAL:
(i)

NZ(g) + 3H2(g) = 2NH3(g)
AAF S 1 mol 3mol 0
ARGIZR e (1-x) (3—-3x) 2x

ST SfRe (e G = (1 — x + 3 — 3x + 2x) = (4 — 2x)

SR NH, T Salie= ——— = 0.014
2—x

#x = 00276

. _ (PNH3)2 _ ((4 2%) )

WWy Kp - (PNZ)X(PN2)3 - 4 zxxp)x(i ZJJCCP)

4x?(4—2x)* 1
=K, _ ((1—x)x27(1—x)3 X ?)
_ (4><(0.0276)2(4——2><(0.0276)2
— \(1-0.0276)x27(1-0.0276)3

x i) = 2.425 x 1075
81
~ K, =2425x107> atm™?

(i) e <4, P BICot NH, e % @« (e I ¢4ea 10.5 =71

2x 105
4-2x 100

X 10.5

= — = —
-x 100

T ST 4G - TG 8 - IS “Afqe
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~x=0.19

. P3=6713.8

~ P =8193atm
~b7 81.93 atm

0.5 atm BTA B ATGT TG NH, U 30 Aqitz1 @ A@q s g sAfme 3w
NH,HS & Q@ a1 Teet |

NH,HS = NHz  + H,S ;.
AWFIFT T K, = 0.16 T AGIE (6 514 et 11
HAALI:

AT <R NH, G 5191 0.5 atm
NH,HS = NHg,) + H,S
A S 1 0.5atm 0

RIRSEAR] : (1-x) (0.5+x) x
K, = Pyp, X Py,s = (x + 0.5)x = 0.16
= x> +0.5x—0.16 =0

£ = 205E (0.5)2—4x(0.16)
- 2

= (0.2217 atm

o Py, = (0.5 +0.2217) = 0.7217 atm

o Py,s = 0.2217 atm

o Pors = Pun, + Pays = (0.7217 + 0.2217) = 0.9434 atm
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G A Yo7 fpeet efffiE S=F 1 atm Bt SO, 8 2 atm BTt 0, BT fex R[fewat
XOIC JEEH 1 500°C St Arpia afefl spiom e siet fadw 39

250, + 03, = 250, ,; 500°C SR K, = 900 atm.

AAH:

25024, + 02y = 2502,
AANF oI 0 2 1
ANRZE : 2P (2+P) (1-2P)
AT KP = —Ls0s)  __(-2p)’

(Pso,)?x((Po,)  (2P)*x(2+P)

OTFC@ 517 P @ T 2 OF Qe {82 (@6 1 @&+ (2 4 P) = 2

(1-2P)?
2x(2P)?

+ 900 =

(1-2P)?

= 1800 = 2P

— 42426 = 222
2P

= 42426 P =1-2P

= 42426P =1

1 1
= — atm

P =
86.852 87

i Pso, = 2P = — = 2.299 x 102 atm
# Py, =(2+P) = (2+7) = 2.0115atm

“Pso,=(1—-2P)=(1—-2x% 817) = 0.977atm
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250, + 03, = 250, A % e CF 500°C SHNAR 1 L SHSCTH “Heaw
T FAGFN 0.56,0.16, 8 5.5 mol SO, 0,, S0, TSI |

i.  500°C SN FVFIT K, 8 K, 97 W« fafa 321
i, FAMEIT A WY GFR SHNAR F© (i 0, @ FIC 5.9 mol SO3 Ayfcet

Toifge AT 2
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ANCS/

850°C SIFN@T 1 atm Bitel T FILET ML CO 8 €O, 9T Ay et o7 R

Cs , €Oz = 2C0g

85

3.036

0.899
0.899

85% CO ISH |
Cs, , €Oz, = 2€0 gy Q T R L@ AGETT Kp 47 A A4 I3
HAALIA:
e+
TR A (g) 15
AR AT L 0.3409
AR (W S 0.1009
- OB B9l (atm): 0.1009
AR KP = Lco) - 089" _ g 01 g

(Pco,),  0.1009

AAMH,An=(2-1) =1

= Kp = KC(RT)A" = KC(RT)

=

nKo=Ke__ 801
¢ T  0.0821x1123

K = 8.688 x 1072

T ST 4G - TG 8 - IS “Afqe

= 0.086877 ~ 8.688 x 1072
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ANCS/

2 L WIFSER AEE W 1molN, 8 3mol H, & M@ NH, T T 2@
Ny, +3Hz, = 2NH3 ; TOREIE e F0e 500 mL 1M HCI GI0R 2iew

T K R T e I

AL

Nz(g) + 3H2(g) = 2NH3(g)
AANF oA 1mol 3 mol 0
AGTBR : 1-x) @B-3x) 2x

T2l NH, (P e*ifife F9ce HCI 9 ATIew TS |
« 2x G NH; = 500 mL 1 M HCI = 0.5 mol

~x = 0.25mol

(1-0.25)

« EER [N,] = (%) = 5222 = 0375 mol L

_ ( 23x) (3- 3><025) = 1.125 mol L_

. [NH,] _( *) = &3228 = 0.25 mol L

[NH3] (0.25)2

= -1

[KC] =

- M T K, = 0.117 mol L™

T ST 4G - TG 8 - IS “Afqe
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ANCS/

N,0,, = 2N0, ;68°C SPPFi@ € 1atm BtA N,0,51.5% [wfes < @2

SIPNIQT F© BITA FANHEEET TP N,0, 8 NO, 93 T 1: 62(J ?

AAILE:

N204(g) = ZNOZ(g)

AAfF qIBT 1
ANZR (e 1-w
ﬂ%azﬁ@WWz%zO.SlS

40> _  4x(0.515)?

“ Kp = 1—a2P T 1-(0.515)?

= 1.444

~ MEIF W Kp = 1.444 atm
QI g P Bt N,0, 97 Remes w663

N204(g) = ZNOZ(g)

AANF oI 1
AR e : 1-a)
. mmm%=j—f=%=o.16667

2

= 1—oa=0.3333x

~a=0.75
TG P B (GG AT, K, = 14_“a2 p
— 1.444 = DO p
1-(0.75)
= 1.444 = 51428 P
~ P =0.28atm

T ST 4G - TG 8 - IS “Afqe
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5L Oerd @b i@ #t@d P 0.2 mol CO =i, &GN H, BT 8 o
327°C SINIarR 8e I CH; — OH , 2 1 Xl |

COg) + 2H, ) = CH;0H 5); SURER 0.1 mol CH; — OH TSI G2 @ &I 519
4.92 atm. AVEFIF Kp 8 K a3 T o4 9 |

AA:

W S [ieae 90 nmol H, (T 2R |

CO) + 2H, = CH;0H,)
AAfE 9B 0.2 mol n mol 0
HAZR : (0.2-=0.1)mol (n —0.2)mol 0.1 mol

0.1 mol CH; — OH T~ 9 0.1 mol CO '8 0.2 mol H2 ey wiexiazd s |

Qi 5 ANFA (AF FNA AR, Pv = nRT

_ PV _ 0.92X5

=—=—""—=0.4994 = 0.5
RT ~ 0.821x600

n
o MWRZR H, 97 (&1 7 = (n — 0.2)
= (0.5 —-0.2) = 0.3 mol
« AWRZR CO @F @I 72 = (0.2 — 0.1) = 0.1 mol
< STSIRER 210G W& (N6 Get 7l = (0.3 4 0.1 + 0.1) = 0.5 mol

0.1 p 0.3 3p
S AN]ESY , Pbpn=—P=-—:P, =—P =—
»1C0 T o5 5’ H2 " g5 5

__ 5 _2__ 25 _ 2
Kp = By = 57 = sasay = 0 1148atm
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~ Kp=10.1148 atm™2

AItad 9QRreq 5 [,
- HRER COGR =@, [CO] = O;;M

AIBE H, €9 1@l [H,] = O—jM

0.1

SEE CH;0H @« S, [CH,0H] = == M

[CH,OH]
[COIX[H, ]

SSERT, K, =
)
0

— -2
Ay = 27778M

# K, =277.78 M2
K, =0.1148 atm™2 aR K, = 277.78 M2

FCO(S) + CO(g) = Fe(s) + COZ(g); KP =0.403
AR SIEA@ 1000°C '8 Bi%t 200 atm FATREE CO S €O, 99 5% IS ?

AALI:
FGO(S) + CO(g) = Fe(s) + COz(g)
1-X 1-X X X
= PCOZZ X.P
1-X+X=1

= P = (1 —X)P

— % — 0.403 = X = 0.287

* Pco, = 57.45 atm Py = 142.55 atm

T ST 4G - TG 8 - IS “Afqe
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A+ B = C+ D 93 JUFEIT 100, IW S Samitam iwfes Avg 1M =¥ ORI D

qq oY F© ?

Y
1—X 1-X 1+ X 1+ X

(1+X)?* .
= 100 = X = 0.82

~[D] = 1.82

Zn** + 4NH, = [Zn(NH;),)**; KP = 2.8 x 10°

e OB [Zn?*] = 0.1N;[NH;] = 1M

AW [Zn?*] =?
AI:
Zn** +  4NH; _ Zn(NHy),J**
01-X 1-4X X
qQ e, X — 0.1

Jffe @ [Zn?t] =0  [NH,] = 0.6

[Zn(NH,),]** = 0.1

K O 9% 26AR 77 Zn?* [ 3@ @&, wromw [yl afewm zn2t Seos =7

T ST 4G - TG 8 - IS “Afqe

ANCS/
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[Zn(NH;),]** = 4NH; + Zn?*
0.1-X 0.6 + 4X X
. X(06+4X)" 1 1
" 01-X K, 2.8x10°
CoX(06)* 1
T01 0 2.8x10°

~X=276x10"1°

« [Zn2%] = 2.76 x 10710

ZCH4(g) = CH3 - CHg(g) + Hz(g)

25°C SNAR & Y& &7 “Afq 78.7 KJ moL ™1 T A FAFF A A4t I |

Q T (/T I AR SR7YH R e 7t et i ea [

HAAILIA:

fafeaifB : 2CH, , = CH3 — CHj , + Hy

aft @2fs WA R T [, o AW FIHE K, RETNR I8 399 |
AN T *f& 8 A FAEF % 200 AN N3, AG = —RT In KP

~ AG = —RT InKP

A, AG = —2.303 RT log KP

AG

a1, logKp = 2.303 RT

T ST 4G - TG 8 - IS “Afqe

QRT,AG = & J& *feq “fqaeq

= 78.7 K] moL™1 = 78.7 x 103 ] moL™!
R =T A &<IF =

8.314 J mol~! K1

T = (Fefed (FE Sival= (25 +
273)K = 298 K

K, = 3 §&7F =?
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~ KP = log_l(

78.7x103

ANCS/

-1(—13.7928) =

AG _ 1
2.303><8.314-><298) =log™(
1.611 x 10714

SRS, = 1.611 x 10714

) = log
2.303X%X8.314X%298

At Trgrd T B2 N9 T& ¥ AfRaeq garas 72y 7 1 o2 [l spoiesg

gifve 2@ | 9k [ieaeea e w1 T

25°C stAwiat e f[fwa g I «fex Afqq$s —45.65 KJ mol !

N204(g) = ZNOZ(g)

R 3 30 T A9 391 M9 S [ 9 Sesmy e =

REICICH

5y Rreres Twaef N,O4, = 2NOy

afS g6 BT e Ay [, O M FIE K, AT 7 AR FE
Al Y& *& @ ARy A FF 20® SNl AR,AG = —RT In KP

&~ AG = —RT InKP

A, AG = —2.303 RT log KP

AG

a1, logKp = 2.303 RT

# KP =log™ (- 52—

45.65x10° )

=lo ‘1(
9\t 2303xs314%298

= log~1(8.00056) = 1.0012976 x 108

SAEIF,= 1.0012976 x 108

QAH,AG = 2 & *feq e
—45.65 K] moL™?!
—45.65 x 103 moL 1K1

R =@ ARG &I =

8.314J mol™* K1

T = (Fatoq (FE O N@= (25 +
273)K = 298K

Kp = % &35 =?

gre T T QAR AN Y& G Ao 4TS (—ve) | Tl [ Forpeena

TH0F G2 ANER W Faoq 2@ 1 9die TeoAveas s 31 T
AR ARG &< 1.0013 x 108 TAWCTR s 310 A |

T ST 4G - TG 8 - IS “Afqe
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C-hemShifu
afces e £ (K,) 932
Fieaa RaeE 39 (K,)
«fsre:

HA + H,0=2H, 0" +A~
offe  wES

@ iy ffa s, K= Ha0 14 ]
a = [Haln,0)

Al GIETE To1@l, [H,0]99 T 7,

1,014 )

“ Ky = [HA][H,0]

FS
A— + H,0=2HA+OH~
wFEE  @be
_ [HAl[0H ]
Ky = [4~][H,0]
AK, = [HAI[OH ]

[A7]
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K e sSppieet

25°C SHIay WeAeeifte affte et afSie(H €6 H4 NO2) @9 1.2 x 1072 M &309F
PH 7 3,39 «fites Ruaiem &3 K, @R a3cdt afie *eqt Foei wifie g3 ey 34

AATYI:
HCH,NO, = H ' +CH,NO,
12X 1072 M 0 0
(1.2x1072 - x)M xM xM
K = [H'l[c,H,NO, | _ x2
@™ [HCH,NO,  (1.2x1072-x)

pfl = —log[H*"] = —logx
nx=10"P" = 107339
(10—3.39)2

. _ i -5
“ Ke = ipmromimiosssey = 14315 x 10
—-3.39
- WS T= —— X 100% = - —— X 100% = 3.394%
AB = AY + Bt
AARE I ais ¢ 0 0
AT C—Ca CaCa
=C(1—a)
K = [A*][B7] _ Ca-Ca _ Ca?
T [4aB] T c(1-a) (1-a)
l1—-a=1
o k = Caz
a2 =X na= X
c c
Qo % 8 Srom@T k &5 |

e ka _ 7

¢ , [H30+] =aC=CX ?= k,C
- k

9 @, [0H"] = aC = C X /?bz,/k,,c
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CH3;COOH 93 NH,OH TS@ER [Rues Sat @2 1 3 0.01M CH;COOH B3R p? Niq
43X (1 0.01M NH,OH BIF pt Iq 97

REIRICH

0.01M S1@IF CH3COOH @4 pf = 4
B H30F SR o,
[H;0%] = 107*M
[H30%] = \[kaC
»107* = [k, x 0.01
nkg=10x107° =k,
= [OH™] = \/kyC = V1076 x 0.01 = 10™*
~p% = —log[OH™] = —log(10™%) = 4

~pH —14 — 4 = 10(4ns)

p" &R w8 T A

25°C SHN@R pH (FeTd s 2@ 0 93 SRS 26N 14 |

(P QIR Hy 0 SRCIR @l 1 g ion L™ 20 ©& RI9CP o9 AFTOR 7ad R <&t =71
Iq wqd Hy0* RS gN@ 1lgionlT W O®E &M pf =
—log(H;0%) = —log(1) =0

25°C SINI@R pH (FEF @3 T2 |

(P BRI OH™ SRR I@l 1 g ion L~ (A O& BIAE oY FW @39 2o 471 271
TN G O H A T9@l 1 g ion LT O GAp?H = —log(OH™) = —log(1) = 0
@Ry, pfl + poH = —14

apl —14=p%H =14-0 =14

25°C SISI@ pH (FETE @3 A3 SR |

B H;0 SRR 9@l 1 g ion L~ @9 Q@M e Q@ OH~ SR w9N@l 1 g ion L
O3 @M TE G pH N IAEE 0 @F IV € 14 @F @ @ AW HCL SIF Sfeefwary
RS G #CF T GA TSI WS 26N HWI | (A @6 FYA HCL @0l g1
IM 10M 2 1 GICFeE-

Hy0(1)
HCl ——> H;0%(aq) + Cl~

fJreTed 7t T9ui@ls 10molL ™! 0 0
RSCTE 219 9@l 0molL ™! 10g ionL™?
qed HCL G p" = —log,o(H30%) = —log;,(10) = —1; T T« 0 S F |
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qFTR IM (P T HCL T 9@l 102gmoll~! =, S R@es 7td HCl @3
@ 102 gionL ™! @R REAECTR #1038 @awel H,0F @ee w9si@l 102 gionL ™ 271

oA 102 M HCL B3t pf! = —log,o(H30) = —log,(102) = =2

G V98 0 FACAF FH |

NaOH SF SeeReT 26qW O3 TF TR a3 Ffeld arifTe 26q 771 | @I 93
T NaOH B3R 9@l IW 10M 2, & CIURG-

NaOH—>Na*(aq) + OH™
fJ@reTes 7t q9ui@ls 10moll ™! 0 0
fQRISTd 219 995@ls 0molL ™! 10g ionL™t 10g ionL™!
~ 10M NaOH &3t OH~ SGE S91@l 10g ionL™?!
A pH =14 —pOH =14 — (=2) =14+ 2 =16
Q@ N 14 T S T |
oI (A AR THCA QI pH W SCoFH FH IR 14 A (@ 263 7] |
GFTe BT TNl 10 g ion L™ SCAT @ 2031 (12 QR pt W 0 <o W 271 Gfie
QI TNl 10714 g ion L™ ST S 2031 O BACR pH W 14 SCH @ 2 | AFOATT
@I TR H,0F SRS 9@l 10 g ion L™ (AGF 10714 g jon L~ 22 pf @3 1 0
QAT 14 98 IF W GUFQ (FING G H; 0 GRCEE G@is pH a8t 41
T QT H;0F QRS g9N@ [H301] > 10 2 QR TNI@cE pt wikl g S =
T @ISR B H; 0 SR I991@l ¥7 9 2 [H;07] < 10714 20 Q06 Gi@ies
p! AR A FA W A1 @ IR A pf FAN 0 (AT 14 S €7 W1 1 M HCI TR
pH NN @92 1M NaOH GQds pf S 14271

e w3eeteTa pf W fdy 9
(i) 0.05M H3PO,, (ii) 0.025M H,S0,, (iii) 0.125M Na,C0; &34
REIRICH

(i) H3 PO, 93T FiFaR @fre At Iaeeifts afie |
~ 0.05M H3P0, B8 H,0 QR 9@l 0.05 g ion L~
~ pfl = —log[H;0%] = —10g(0.05) = 1.30

(ii) H,50, «<f frwrdn e ar vzl e
~ 0.025M H,S0, BT H,0* SRR So@t 0.025 % 2 = 0.05 g ion L~
~ pfl = —log[H;0%] = —10g(0.05) = 1.30

(iii) Na,C0, 9 faafrem =4 |
~ 0.125M Na,C0; @t OH~ SIGE 9@l [OH~] = 0.125 x 2 = 0.25 g ion L™
~pPH = —log[OH™] = —10g(0.25) = 0.60
~pH = (14— p°H) = 14 — 0.60 = 13.40
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2 p" MR 1L H,S0, TR N H,S0, @F 2 F© ais?
RADIRICH
H,50, Gt ptl = 2

- H,S0, G0 [H] Qe q g i@, [HY] = 1072 g ionL ™t
H,S0, 93 fewdr «fre |

-2
i HySO, TR (AR FTI@l=—— = 5 x 10°M

QA S,

1000XW
QI (e 991 d@l, € = T
MVC _ 1000x5x1073

AT 1000 =049
- H,S0, 93 e 0.49g
@A 96 TIT pH T 41 &fS ffer vt OH~ AT FeG 972

AAILI3

B pfl = 4

qId pof = (14— 4) = 10

- QA OH ™ SIS 9@l [0H™] = 1.0 x 10710
WA T4, dfe ffer waee SRea @et 724! n

~1.0%x 10710 = n x @

omn=10x10"13
o B OH ™ SIRGTR Jedii= 1.0 X 10713 x 6.023 x 1023 = 6.023 x 101°
- Bee dfe ffer @reeee o O~ e A2 6.023 x 1010 B

Qs e &3, K, 99 WK TAR3

FTed Eem &3 K, 93 N+ To @M 27 afiefs s @ $ig 231

HCL HBr, HI, HN O3, H,S0,, H3P0,2%f® @Gz ey @aed @i s7sjdfwmeel f[eaifers <
aWA K, 99 W9 & Q@ 29I 31 2o ©iF afTe | @8 HCl 99 K, = 2.5 x 107, HI
93 K, = 3.2 X 10%°molL ™1 | SI2 Jdl eteiPs Oig UfTe | rHeE 2AAE
@RTC(CH;COOH) 93 CFt@ (2l IR, AFTeod @B Y1 0.1 (K T99@l 1ee NG 5%
fTifere 21 uae @ REeEe w@ [Eem @39, K, = 1.8 X 10~ °molL~! | @<k 2
«fre gt v&a «@fre |

HCl + H,0 - H30" + €1~ (0.1M Bt 100% 7o)

HNO3 + H,0 > H;0" + NO3™ (0.1M 8=t 100% SifTs)

CH3;COOH + H,0 = H30* + CH3;C00~(0.1M &=t 5% Safo)
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GFATeY TARES S ST WP Toiee

q s 22ghies  fie (it STeE o I WHFes aivfe (G Sigel 9md
TPAES HATE AT AT 897 97 I 1 INF AR AT T© T 27 AT
e ool Ofys =1 T @fied Sigel otet afds 271 SWR@e &S HCL HBr € HI
FIYACRE (F@ Cl- A WFIEE (O Br~ O WS IC |1 A Br~ WA
IPIER G [~ AR AP AGF |

T «Q foqft afsites Sige I3 24 -
HI > HBr > HCI

T (PRI ARNYT (AT T [ G TAs

i AfFTeTed (R ARNGE TR I @7 TR @ afStred Sigel 9T I A @
OfSIe (PR AWGT Qe TEe W T© @@ @ «@fSiren Siget stot @ T @we-
HNO, € HNO; 76 affted Mg @@ *[uq  N-99 9 9 JA@E +3 8 +5 |
T HNO3, HNO, S ©g @S |

H,S0; 8 H,S0, 9 ¥t afed Ny (@ 2[WY S-9F T N T(GH +4 € 461 O3
H,S0, , H,SO; 97 O «foTs |

GfATeR (FAR AN S GF TR

e @ afsy @ftes &R AAWgE TFe T I AT W A @2 W 9L @ @ @3
TR 2R AFE (@6 (I ©F SIFget @ 2| (@@ 2T AFE (@IS 29AW 97 5t
q0ed I 906 | (FAI ARG I0ed Jad AL e A Sige! Ifm 96 | @ HNO; '
H3P0, To% @8 @3 (@ [T E N +51 HNO; €9 (@@ A9 N @3 A1
H3PO, @3 (F@W [ P 97 SE SCF (26 AR P ARG QA9 N #F9H et
TR 94F 2 1 ©12 HN O3, Hy PO, 2 G4 $ig @ffe |

QR &Ffes
TR Ffed TR «fes Sigel 9 3@ 1 T @3 3ARE GFTS(CH;CO0H) @36

v afSte 2eee NH; &3ed aff i afiTe fReT wibae 36 1 1eFerits QIReEd (2t azd
AR Tl To @M 27, TAge «@iTred e st @ 211 afSte stel O 231
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HEa “fewar Fea et

TFEF e AG (T899 @ o7 [EeH 79, K, 93 T @9 OF6 FIES [ 75
a7 T To @M = FRMH oreid e 271 TnaeF@el NaOH,KOH @gfs FF w@m
T @i et REifers As | o Ky, 93 H 938 O | T G99 S W | AFEE
NH,OH €3 47« g9@q @ «ft 47 Ay sfasied fq@ifers 231 @3 K, 99 W9 4362
51 ©18 NH,OH @36 ve1 i< |

NaOH(aq) - Na*(aq) + OH™(aq)(0.1M @Il 100% (S )

NH,OH(aq) = NH,"(aq) + 0H~(aq)(0.1M BT 5% S(©)

NH,OH &3 3%, K, @3 M+ A @ ASq (7 1.76 x 10 *molL™ | S9I94TF NaOH
GF AEIS, K, @ T #1Sq (7 1.1 x 10 *molL ™11 92 Y2 WTTH e St 77532
TS A @ TR TR g @ e

1.0 x 10~ 2molL~! Tu@F ffte e (H — COOH) %37 Raew &<, K, 97
T o F9 1 G| pfl 2.90

A3

It i, pH = —log[H"]

log[H*] = —pf = —=2.90

~ [H*] = log=1(=2.90) = 1.2589 x 10 3molL™!

H - COOH @3 e el H — COOH = H— c00~ + H*

: _ [H=Co0T]x[H"] _ 1= g+
- aew 9, K, = S CoOH] Qe [H — C00~] = [HY]
2 —212
b Ky = HT TP [12569x10°F) _ g 5948 5 10 *molL

[H—cOOH] ~ [H-COOH] ~  1.0x10-2
~ K, = 1.5848 X 10~*molL™?

25°CeM@y 1.55 x 10°2 M NH,OH %3t 3.5%NH ,0H Jtzifers 2591 NH,0H @3
fRaaew garea w9 fJdt 79

A3
NH,OH B3 (el goi@l, € = 1.5 X 10—2M
-8 NH,0H 93 [R@reeas e, o = 0.035
¥ 99 [q@Ssg Ay : NH,0H (aq) = NH4+(aq) + OH (aq)
AP @ C(1 — a) Ca Ca

- AYRBR NH,O0H @3 9991@l: [NH,0H] = C(1 —a) = 1.5 x 107%(1 — 0.035) =
1.495 x 1072M
« AVZA NH,* @9 Gi@t: [NH, "] = Ca = 1.5 x 1072 x 0.035 = 5.425 x 107*M
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BIRAERTR

JFIF TR F3F (AF g A GEa @fTe 1 v&a 1 @9l FA9 T 8409 pf! w9 @
AfqTed 2E3TF FA, (7 2fFTSTF A4 (G FAOIF & B IHF {6 |

ISICE SR SR ERCEGH

1. 794 @fTe 8 ©F s & @a9 1 @ (CH;COOH + CH;COONa) @3 T&r’ &3,
(H,CO3 + NaHC03) 93 &&w @39, (723fGs «affe4 @nfeam s13wEt)-aq sy @3,
(@ affe+ ENCAN (RIEE)-9a TR @19 eigfe | qra@, =RefbE w2 T vde
OPTIER A O FIRF RGN T2 7119 20© A |

2. 9 WE 8 ©F FR W w31 @9 (NH,O0H + NH,Cl)-97 @R @39 | e,
FROMHE T2 T GEe FHIEF A ©ig afices KGR Sy #_e 20e 20 |

3, el @ffe ¢ gde e [RIG ol o[ @991 @S9 CH3COONH,-93 &R’ &3
At (NH,),C0,; O3 T 839 AFiE 839 R e I |

4, ITFER abced vt @@ed S w39 @9 (NaH,PO, + NayHPO,) -9 TE @39
TR @19 2T e T |

TR TR pH EE TR 97 @ AT TIASENE (i) 9E(acidic) TR 8
FEHR (basic) IFE- @ 96 @firs ot T 23|

>. TR TS (@K AFE TR pH GF I 7 97 I, SIMF T A 0 |
@38 (CH3COOH + CH3;CO0Na) €3 G&l &4, (H,CO05 + NaHC03) 93 &l &34 2gfs
TR AP AT SAIRA |

3, FN AFFS (PTK IAFE TR pH 97 I 7 97 @, S FIRR AFE A0 |
@M3(NH,OH + NH,C1)93 e &3¢9 R 09 JA0d Snigde |
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T JIEEAR AN

(F) wF eFfer TR T p! A4 AN AN 632 (@ea Pz e w7 pH
W 51 AP 1 OR AP @@ @ F7 PH A PoTe w1 GA2e v9E ATe i gEel TR
AWEIF G2 AT A FIF 8 OIMA FAICEE NG ©oF 799 I 1 TR IR T3 (T
w&q @ff® CH; — COOH @ @9 #R9 (CHy; — COONa @3 f™d| vd& @¥ CH; — COOH
IBEEI& IS IRDICRR

CH; — COOH(aq) = CH; — C00~(aq) + H*(aq)

[H*]x[CH3—C007]
[CH3—COOH]
[CH3—-COOH]

A, [H*] X [CHy = CO0™] = K X [CHy = COOH); S, [H¥] = Ko X {52 foomy = 0

qCFE CH; — COOH = 7da Ofe o Taled g @ief¥ieend oiafee 201 9k o
SGLRERT CHy — COONa B @ CHy — CO0~ O 8&2 3¢d | @fb vder «feres o=t
TFEF | TR FESE CHy — CO0~ 97 3a @y 8oAf¥fste CH; — COOH 93 Qs 2eq™
g]efel SiHe IME @1 & GRS CHy; — COOH 93 W+ &l CHy — COOH €3
AT 2 IR AE | AR G CH; — CO0™ AT i@l @7 e qoual afie
CH; — COONa €3 &RfEF waaiae IR AF 1 ()™ ANead’ «fiqeq s fmme
ToZIom I TS

AEFIF, K, =

fe1 @fore
[H+] = Ka W ]
. ] Wﬂﬁ@]
TOATF log T1ea1 AT WG, logyn ' = logyo |Kar = ]
. v «fite ’
4, logy(_)l I = log10Ks + logio Wﬂ?ﬁ?‘iﬂﬁ?]ﬁ]
TONNTF —1 T @ FAET AT We-
. via «foTe
_logy(_)l I= —log10Kq — log1o W%}
. pH — pKa lOg @/ﬁ‘ﬂm
. - - 10 WW
- [qfmafre]
I, pH = pKa + logio @WW] (ii)

Q FANFABE @O YIEERR ANFIS I 1 OF TR QG GET A JAEF pH e
A FICO A |
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(/) FRT PO AP IR p AT AjAAs T AFlod AT @I @A gL F
NH,OH '8 73# &3 &9 NH,Cl 93 et v&a 9 NH,0H W= «rfre 233

NH,O0H(aq) = NH,"(aq) + OH™ (aq)

s _ [NH *|x[oH™]
» Kp = [NH,OH]
U [NH, ] x [0H™] = Ky, x [NH,0H]; ¥, [OH™] = K, X [’[":Ijoff -------- 0
4

COIANCT lOg ﬁ'@f W“T% W, lOg:EOOH_] = loglOKb + loglO [NH,OH]

: [NH, ]
TONNTF —1 T @ FAET AN WS-
—1095}1 - —logi0Kp — l0g1o [I[V:Sffi]
OH _ ..K [NH,*]
q, p“" = p*b + log INHL0H]
A (L — ) = oo 4 1o T I S T
, p)=p Jd10 WW]
e
o pH =14 — pr - 10910 [ [ﬁa{ﬁ_‘[ ] ] (”')

(ii) e TAFFe @F AR AN TR AFE G pH T s{ef Fa00 21K |
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T fF FE

E AT

CH5COOH = CH;CO00™ + H*
CH;COONa — CH;C00~ + Na*

E AR G@fTe (et

H* + CH;C00~ — CH3;CO0H
QAR WK 2 s CH;C00~ 2 HY 9iopiifee 27, T pH 37 At

g WA F9 @8
OH™ + H* — H,0

CH;COOH(aq) = CH;,CO0™ + H*
H* S Freqw, af<eEifers CH,COOH Ot A H* @< 915fe 7 e |

OH~ S AT H,0 Sfcaifers
CH3;COOH =|H*+ CH;C00~

CH3;COONa — CH3;C00~ + Na*

T ST 4G - TG 8 - IS “Afqe
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AW AT fFag I FRT I T W Soaey SN 22YHTC(NH,0H) 8
TR (FRIZC(NH,CL) 7R dFoFS FAR dFfoq AP @0lfBes j1 T4 @ 2/ |
Q @eel S o e el

NH,0H(aq) = NH,*(aq) + OH (aq)

NH,Cl(aq) - NH," (aq) + Cl~(aq)

TENAE AT ATACAT FE3 NH,0H V3 FF [R47 @1 Ay anfae 2801 @ e
QIR GRFE (AF I 93 AFE Qe T ANy Al @fte gk gt SirE @t w9
?%@mweg@m SRS Taed [Rmpsie OH~ @R A [ s afkeifers sfif g =g
PEN
H*(aq) + OH (aq) -» H,0(D)

w3 OR@ifere NH,0H ©R ARGRE e A4 ey ool frifeas 21 @3 waees 0~
SRR TNl SRR A | T BA0R pf @ Wi 37 AT
TENER TFF AL T3 AGOPS A I QIR N0 Ay 2ifiel =17 wdie 0H~
O Q@ T 2W O AYS OH @E @aed [uwie wEww NH,T SrReEs e e s
e 9 NH,OH T 3G |
OH™(aq) + NH,*(aq) = NH,OH(aq)
(T fcifere)

A NH,OH v 1 Re e 9=kgy ate @32 @30F pf N @i sfiqes w6
i

AT wNo! (Buffer Capacity): AT G M4 ©iF AfTe 921 ©iF F1F @1¢ @lof IR
AR pt A TS a1 IR 1 efs BB e TaeeR W A8 AN-9Y OiF @fTe w=dr
SIF T @7 I T I G pH 97 WA 9F 9IF 2SO F TS A AT
ol T |

1 oTBIR B (I9F® GfTE A1 FICHa &l S 7

pH G AfTS

ARSI (P TH AP FACR N Ol AT @19 FAC AR TIF pH TTTd g
06 | GO (FICY FRA AT QI T OIF FIF (@ FACT A @l pl! e Y
0B | APOICH (FICT BRI Fo] J0o! WKF = (3 TI0H p TR ~Afaee wBiee
orel WigF Ol GfTe A S I TG IS |

- AR FAI(B) =

BT TR FTes ANfafeFeiras aF T 71 1 TR STeEd @I 9RY AT qh0eld
T (@A G0 OIF APEd d4 SN—aq @i T AW JA0E pf! T dpH +fset g7 903,

w%m@aww,ﬁzﬁ
OIS 1 To0R ARMSE (FIA FIA TIEF NG (@A OF 0 OIF FIEF dB -9 @il
T AW G pH W dpH ﬁ%mqq%m,w@@mww,ﬁzc;%
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SOEEIRCE]
AT GIACE N0 A F@ A I, IEW AT G CFE Ww]]ﬂﬁﬂ’ﬂ?@ﬂw
o< @ e
m@am-ﬁamﬂ1w@@mﬁwﬁmﬁm®aamﬂ®awmﬁ
FACE YRS QIR pH NCTF @I ATTST 906 11 JoaR @ (/T Fraiee Toere e
ik
SR | ) W’ﬁuﬂﬁ@]
AFIT BT =1; 9, 4| = oF| w24 =
e o] = [ ] et e

3, [FR9]= [FF] 20, (12 AFE AR IAFE FNo! 74 (AF AL 27 |

[ |
[arm]

Bk

SR, SIHT P G (R @I TS pt = pKe + logy

=1

a, p" = p"a +1og1,(1)
q, pf = pha

IFZOI(F, FFIER AFE QI CFC@A (@O ANeA96 pOH = pKo + logy (1)
Kb

. nOH _
TSR P QAT PG FH©] D = AT AR AP G0 (Feq pH = pKa =27 @=e
TR IFRF QIR ¢F@ pOH = pkD =)
@WW}

[

AT VG @R W, I AFF G IRFIfTe! I57 AeF W B
LRSI
]

R |
<GS

0.1 C/TF 10 99 ¢ AT 9L = 0.1 (qCF 10 9 4y AP |

QY AT QT CHCE G = 0.1 (ACF 10 9F T 2,

pH = pKa 4+ 10g,,(0.1) = pKa — 1 @32 pH = pXa + 10g,,(10) = pKa + 1
@ﬂﬁiﬁﬂﬁ@]

GFIOIE T AFE AT CFQ

pPH = pKv 4+ 10g,,(0.1) = pKv — 1 @32 p2H = pKv + 10g,,(10) = pXp + 1

gdfi] pH = pKa — 1 (A pKa + 1 @F T @2 p2H = pXv — 1 @ pKv + 1 97 My =

= 0.1 (AT 10 A9 L 2(,
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1. 25°CStSIa CH3; — COOH 8 C,Hs — COOH 9% @™ &3 Wq TG 1.8 X
107> 8 1.45x 10751 0.1M SR C,Hs — COOH &IF WY CH3;CO0H &% @t

¥4 N CH; — COOH &R ¥idl ¥ A C,Hs — COOH &7 [aes Wa wefiafes
YPICI?

SIS

I Tox «hte N A HY omie @ eiRE ANRY B 9@, T [ues @
Afafee =@ T iEwARE 2or F9)

€ = ayCy

aT, \/KalCl = \/KCKZCZ

A, /1.8 X 1075 X C; = /1.45 X 1075 X C,

~ C; = 8.056 X 1072M

2. 1molCH;CO0H € 1 molCH;CO0Na I8 @ GIcd dfS i Wy JRFei

0.01mol HCL ¢ 0.05 mol NaOH % I IFIF &I AR I ¥l v211(K, =
1.8x107°)

SIS

CH;COOH = CH;C00~ + H;0%
1+ 0.01 1-001 O
AS 1.01 — x 099+x «x

__ (0.99+x)xx

wKy=—="=18x1075

1.01—x
xofe FE . 222 = 18%x 1075 -« x =1.8363636 x 1075g — ionL™!

. 101
o IO QA H;0 e @l [H;01] = 1.836 x 107°

~pH = —log[H;0%] = 4.736 .. Ap" = 4.757 — 4.736 = 0.021 &4F<F

AF3OIE, NaOH 0.05 mol @9 TG,

16095: =1.8x10"° . x=1.62857 x 10~ 3gionL™!

~p? = —1og(1.62857 x 107>) = 4.788
~ ApH = 4788 — 4.757 = 0.031 9FF |
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AT OV 4G - TG 8 — AT Afaen



@hemShifu A@}

3. NH, @9 K, =5.555x 10710
@35 Tt NH, " @7 T91@t 0.5 M, rH = 8.9 | NH, 9% TN1al 7

[BUET 21 Baatch &3 sf=[
aT GIfB qrfRE]

NH, '@ NH;+H"

- «ft @ffes e, @A NH, T afTe

~ 89 =pKq+ log—

[NH,]
[NH, ]

[NH,]

= —1log(5.555 x 10719) + log o

= [NH,] = 0.2206 M

4. 7.5g (CH;C00),Ca 8 5g CH,COOH T 500 ml &3¢ tefs Fat =wM1 PH =2
[Ka =1.8 x107]

HAALIA:
CH,COOH = CH,C00 ~ +H "
7.5g(CH,C00), Ca = -
28 3 2L = (12+3+12+16X2)X2+40
= 0.0476 mol

s A (e A= 0.0474 X 2
= 0.0949367 mol

5

5g CH;COOH =
12+3+12+16X2+1
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5 1
=—=—mol
60 12

0.0949367

. H —
~pfl =pKa+log ( 1z

=48

)

5. #RCEEDECS GG T NH, @ f[eas® W9 10% (w/w), T9F 0.99 gmL ™! qJe

K,(NH4") (7% @itz | NH, &9 pH S T 2

AL

10%(w/w)NH, &3t @idfie 100 g &0 NH, @3 #ifFse 10g 0.99 g mL™! g

100
0.99

100g &< NH, &< @ires =

+101.01 ml &I NH;10g = > mol

10%x1000

~ 1000 ml &4 NH; = 17x101.01

mol

= 5.823 mol

- [NH,]€< 9@l , = 5.823 M

na= | Ha ~ [0OH 1=axc

K
= /JXC
K

=1.079 x 102 M

o POH = log[OH |
= 1.98

&~ PH=14—-198 =12.02

T ST 4G - TG 8 - IS “Afqe

=101.01ml
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6. 100 ml STSHR STSANGT FICFF N0 10 ml 1 M CH3COOH(Ka = 1.8 x 1075)
8 20 ml 0. M GTfEAIN B T3t AT @b Ireie 77 age 91 20T | O AR
QLI WG AT ANf® AT @ot I T30 SIS 100 ml a #AfFs 41 T
QI PH I ot Al

AAYE:

kil
(o]

PH = pKa + log

20x 0.5
10 x 1

= —log(1.8 x 107>) + log(
= 4.744727

)

7. 4.5 pH S 600 m] T GI% &¥S FACS 1 M C3H5COOH T 8 1 M C H; —
COONa %39 fif&e T4 201 @ T 57 4TS F908 9 mL C6H5CO0H &I JRIAT
391 TRfEET? @i e PK, = 4.2

FAAYI:

PH = pKa + lo [C,H.,COONa]

87[C.H,COOH]

[C,H,COONa]

I, log [C,H,COOH]

= PH — pK, = 4.5 — 4.2 = 0.3

. [C,H.COONa] _ N
* CH.COOH] — 1.995 = 2

W (4,600 ML I @ V ML C,H;,COOH @Q=eel (I el AR |

C¢Hs — COONa @IoR oo (600 — V)ml
__ (600—v)x1

AT WGT C3H5C00Na aq 9 = T M

~v=200ml
-, YTGAA CH;COOH &=eed 200 ml
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8. ¢3fb IFT G HCN € NaCN To@a ¥ia 0.02 M \ AT aqei H * € OH ~
@3 gN@l [T ¥ (Ka = 7.2 x 10719)

AYE:

Sk
]

= —log(7.2 x 10719) + log(

PH = pKa + log

ﬂ) = 9.14266
0.01
- T pH G W 9.142667

PH = —Jog[H30"]

~[H30]=10"PH =72 x 10710 M

10~

— -0 = 1.3889 X 107° g ion L™

»[OH ] =

9.10 ml1 0.1 M NaOH &<t 0. 1 m HCI @39 71 1RGSR TN 0 (T @
I HCIGET STeT 0.1 mL QR 10.1 mLTT , O &I pH T 2Af7qeq
A4

AL

NaoH &9 ¥& HCI & 9o« ( 10.1 — 0.2) = 9.9 ml
9.9 ml &34 @7 T T FIACN 6 WS (10 4 9.9) ml = 19.9 ml
i*F eWitad 49 NaOH @3 A9 = (10 —9.9) = 0.1ml0.1MNao

0.1x0.1
19.9

- ¥ watd POH @3 9@l = —log(5.025 x 10™%) = 3.09 =~ 3.3

- N &3t NaOH @9 9@l = =5.025 x 10~*

- S m=ed pH = 14 — 3.3 = 10.70

10.1 ml HCI Q1% 919 19 @< (10 + 10.1) = 20.1 ml

75
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T wfsfae HCI @ 2fqmid = (10.1 — 10) = 0.1 mL 0.1 M HCI @39

- TS @@eel HCl @3 @l = O'g‘f = 4975x10~* M

- QR PH 19 = —log(4.975 X 107%) = 3.303

~ Apf =10.7 X 3.303 = 7.396 = 7.4

10. 60 ml 1.0 m ARF @ffe Bt 60 ml 0.65 M FF6F ENCF T @M Tt e
BICAT PH IF 991 91

AL
CH,COOH + NaOH = CH;C00 +Naa + H,0

60 m mol 39 m mol

21 m mol 0 39 m mol 39 m mol

: P = pKa + log > = 5.01357

11. 500 ml “fffte 3B S BiRwEee gt ags St 2@ G PR e
37 weifacTe ofefd Biee 0.3259 WAt el «ftte e sl e

(CoHg0,) ISIH @2 K, 99 W 3.3 x 1074
AALI:

c=220%_3611x103M
MV

~ |H =ac =vVK,C
[ +] a
=+3.3%x10"%x 3.611 x 103

=1.09163 x 1073

T ST 4G - TG 8 - IS “Afqe
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12. 4 pH HE 150 m1 ¢ G I @39 Cofd T Mz afffe v $© wirey
0.2M qauia CHCAN RAFEE @9 @ FH0? IFR T 9 Wt 0.9 M( Ka =
1.8 x 1071

AAYI:
PH = pKa + log*+— ]
|
kN | =log~1(0.25527) = 1.8
|

[Sra ] = 0.09 x 1.8 = 0.162 = [73]
8 I G ARSFSE 0.2 M 599 @9 41 =] |

2 VS, =V,.85,

150%x0.162
V1 =
0.2

=121.5ml
~ 121 mI8 HCOONa @9 <1 =

13. 9 pH W7F GF0 IHEF T4 &¥S FA0e I AT NH,8 NH,CI STHSH? T AT
TAMITR It 0.564 mol L1, pKb = 4.74
AALI:

+

[NH, ]
[NH]

pOH = pK, + log

14 -9 = 474 +log(y)
a
# 2 =1.82

©a+b=0564....(i0)
() @ (i) Y I M3
a=[NH,"] =0364mol b=0.2mol

~ NH, @9 #ffa9id 0.2 x 17 =3.98 L1
«~ NHoCI 9% “ff=4 0.364 x 53.5 = 19.47 8 L1

77
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14. 4.757pH @ ¢I6 IPE @O e @A 1mol CH,CO0H 8
1mol CH,COONa RICT O HTC- < S| R 1)< (4| ST b (2]
0.01 mol HCI ¢ 0.05mol NaOH @ JIq¢ JI¥E @aeid Affafes pH wF et

FFI(Ka=1.8x1075)

ANLIA:
HCI + NaOH = H,0 + NaCl
0.01 0.05 0 0
0 0.04 0.01 0.01

s AFOATE 0.04 mol NaOH @19 F41 QR |

1+0.04
1-0.04

£ pH = —1og(18 x 1075) +log (1o02) = 4.779

~ ApH = 4,779 — 4.757 = 0.022
15. 1L 0.2 M Na3 PO4 $1L,0.3 M H3P0443w@ fiteipH =?
A
H,PO, + PO,*>~ — H,PO,” + HPO,*~
t=0: 0.3 0.2 0 0
t=t: 0.1 0 0.2 0.2
H,PO, + HPO,>~ — 2H,P0,”
t=0: 01 0.2 0.2

t=t: 0 0.1 02+2x01=04

p! = PK, + log =4 = 8 + log 25 = 7.39

acid

/78
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16. 0.1 M NaOAC RWslIq1 200 mL 1 M it 6 pH T2

AAL:
HOAc+ OH — H,0 + OAc
HoAC OH OAc
i 100 m mol 200 m mol 100 m mol
(ab] 0 100 m mol 200 m mol
fpH =14+ log (Tl ) = 12.92

17. 5 g CH3COOH ¢ 7.5g CH3COONa F4¢1 93 M 500 ml
73 &4FS A @A @9 0.2 M NH,OH @ FA6 pH=?

AN
CH;COOH €T Ka = 1.8 X 1075 Ky, o) = 18X 1078
5 g CH,COOH = > mol
12+3+12+16X%X2+1
7.5 g CH,COONa = 75 mol

12+3+12+16X2+23

NH,OH o8 7oe 9 26 , 4t @19 FA01 (@1 gl AT 1 |

CoH (CH,COONa) _
~ PH = pKa + log—(CH3COOH) = 5.56691

T ST 4G - TG 8 - IS “Afqe

79



@hemShifu A@}

18. @ ANFIY JRAF FE 0.2M NaHCO, 3 0.1 M Na,CO, TR TN TS
e iR @R pH A9 9 [Ka, = 4.3 x 1077, Ka, = 5.6 x 10711 ]

A

@3, HCO, = H ' 4+C0,%;Ka, = 5.6 x 10712

wdfie 9o Gfte HCO, ™, W@l 57 €042~

0.1
~ Pl = —log(Ka,) + log(ﬁ) = 9.95078

19. (319 &I04F pH  4.745 (A 4.8322F 0.01 mole NaOH €7 250 mL € G Al
GMEE | 7o I IR T 2

FAAYI:

250 ml @ 9t 0.01 mole NaOH

0.01

~ 250 ml @ QTR S50 X 1000 = 0.04 mole NaOH

1L 9 @T5i§5\‘3 ﬂﬁ@ﬁTWﬂlﬁ _ 0.04 — 046
P OF AFToq ©4.832-4.745

20. fHo= srpfRieEn 7fo o <=
NH,  +2H,0 = NH,0H + H,0"; k,=5.56 x 10~10

<. AR ARG =

H,0 + H,0 = H,0 " +0H; k,=10"14
NH,0H = NH, " +OH ~ 93 (%@ Ka =?

NH, " +2H,0 = NH,OH + H,0 *
1

+ + e — __
» NH,OH + H;0 "= NH, " +2H,0;k; = co———5

+ —_
2H,0 = H,0 " +0H ; K,

NH,0H=NH, "+ OH "

K 107% -
Ky=—2=———=18%x10"°
K, 5.56x10
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