
b) N
* (g)

- 2 N H
+ 3Hz  (g) - 3 (g)

cl As,s3 (s) + 6H20(P).i-- 2 H, Al0
3 (aq)

+3H  S
2 (aq)

d) 2 C 0
2 (g) F=== 2cyg)+  02 tg)

e) H+
=
- HCO-

(as)+  (3 (aq)  - 3 (aq)

f, Aq+(aq)+  2NH,  (aq)--Ag(NHd: (aq)

g) I2  (aq)  + 2S,dTaq)  e ZI-(aq)  + s,oZ-(aq)

h) i-QNH,,AaO,  (s)E @‘;aq)+  NH;f(aq)+  Ag4-(aq)

RlWJ (1QWl&O a) 11X b))

a> K
[H,PO;]  [HPO;]

eq  =
[WO,]  [PO:-]

b) Kc,  = [NH,]’
[Nzl  b-d3

a) 2HI,tgj  . ’ H
= (g) + I, (g)

b) PC1
3 (g)
v PC1

3 (g)
+ C l

2 (g)

CH 233 (H) 5



c) N2  (g) + 3H -2NH
2 (g) - ’ (gf

6 CH 233 (H)



Na,SO, + HCl = NaHSO, + NaCl

. c. . Na2S04 = 0.01-1.0x lo-’ = 0.009 M

‘NaHSO, =  O.Ol+  1.0x10-’  =  0 . 0 1 1  M

K, = [HW]  [SO;]

[HSO;]

1.20x 10.’  = [H;O]x+

[H;O]  = 1.20x 10-2x+$+

K IN21 [H213
cq  =

[NH,]*

= (0.100) (0.162)’
(0.01)2

CH 233 (H)

= 4.25
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hOLl

2so,+o,  - -  2s0,

K = 5,800 =
bl’-2

PO212 Lo21

nlJl@i’lfid  so,  tAF&Jtn’GJ X =ilJ,

. [so,] = ;.  . lunda  mJ.mJ.

[so,] = Oyx  lundo mJ.mJ.

5 8 0 0  =

(
0.1560-x j(6-:.5x J

6x2
= (0.150-x)~(~-O.SX)

X2
..* 5800 = (O.J5O-x)2

v%i%  = o l5;-x  = 76.16

x = 11.42-76.16x

8 CH 233 (H)



11.42
X = - =  0 . 1 4 8

71.16

K -I = 5800 =

&I [so,]  = [so,]
.  [ 0 , ]  =  & =  1.72x 1O-4  hJtl&J  tll.LkQJ.. .

I I ) ~~II.@%II Nz  9 (g )B 2NO, tq, ihil"dWWJqFidu  0.0510 d

320 “K  PWhU-d~MHl~lF)td  NO*  i%la’uhEGJ~Fdi  10.0 fl%JYEl;l  N,O, h

d%llQl3 5.00 W.W.  (VlOU 7.65 r-l%)

il~~kl M.W. NO, = 46 , M.W. N20, = 92

K eq  =
[NOzl’

[ N&h1

[N,O,]  = F x f = 0.0217 *IlJa@io  t~l.l.‘+lU.

tN0,120.0510  = -
0.0217

[ N O , ]  =  x’m =  0 . 0 3 3 3  hWiQ  tlY.W.

IhJltM  NO2 wdlrU~~  = 0.0333 x 5x46 = 7.65 fY%J

Keq =

CH 233 (H) Q



1.00x lo-” =
ct>  (;I

[HFI  *

[HF]* = 4x ioe13 = 2.5~10-‘~

[ H F ]  =  1.58~ lo-’ %u&  NI.WJ.

IhJlUd H F  kJ@jn  =  1.58x10-‘x2  =  3.16x10-’  %lJE!

13) ~~iilU~~Wl~l~~~5~~W~tt~~~~~t~~~  (mean activity coefficient) WM7lXWTlUVOJ

tnfooiordd

a)  Q.0500  F LiCl (\OU  0 . 0 2 5

b )  0 . 0 0 1 6 6 7  P Al (Cl4 ), m u  0 . 7 4 7

c) 0 . 0 0 5 0 0 0  s Na,Fe(CN), @MJ  0 . 4 6 2

d)  0 . 0 3 3 3 3  F K HP4 mu 0.507

e) 6 . 6 6 7  x 1  O-‘F h (SO,), mu u.w3

RlWl¶J  (L~WlY&l  a ) )

a) ~l~?l~LL51VOQ~000W10Jmsn=mu  0.0500 F LiCl  Ill%%4$

P = ; c ciz:

= ~(0.0500x  12+0.0500x  12)

=  0 . 0 5 0 0

mad
am i

W”tflJ”l5d  2.8 l&l  13 k.t?&&+iWal&  (CH233) -~WXJKIV~I~~~%J~’  3264

log f* = -0.5122,2,6
1++

-0.512x 1 x 1JoTiTsij=
1+dIiEE

-0.512x0.2236=
1.2236

= - 0 . 0 9 3 6  =  i.9064

f* =  0 . 8 0 6

10 CH 233 (H)



( f*Y+” = (f,)”  @,I”

Ol”PllS1Qi  2.1 %W4~&WlihWil~w”  1 (CH 233) WJWWUfWkJd  3264

f&i  p = 0.05) = 0.845

f&i+  p = 0.05) = 0.805

~~=  . __ * (f,)’  = (0.845) (0.805). .

ff =-

= 0.825

14) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a) 0.05 M KNO,

b) Rl5t4tRlUWRUllQJ  0.05 M KMnO, LLW  0.01 M NaNOs

c) ~I~R~IUWRWLIQJ  0.02 M MgCll, 0.01 M NaCl  LLA::  0.03 M ZnSO,

d) 0.1 M H,SO,

d) 0.01 M C2HSOH

f) 0.01 M CHJOOH

dlWMJ (IQWl&Q  a) 66W b))

a> P = ~ C CiZf

= ;(0.05x11+0.05x1*)

= 0.05

b) P = ; c C,Zf

= go.05 x 12 + 0.05 x 12 + 0.01 x 12 + 0.01 x 12)

= 0.06

h-

CH 233 (H) 1 1



log f; = -0.512zpji

I+\/1

-0.512x1*xdEKz
1+&m

= -0.0936

f, = 0.806

17) bWJlll~~~N~n1~~  2.4, 2.5, 2.7 bkWWl9~2.1 WhWlWil~Ud~:~Yl~

uonFi% r&h  (f+) YoJlnOo~RrA?olua7,~~~~~~~~~~

a) 0.0250 F Ca12 IU:7  QIOLI  0.630

b) 0.00100 F BaC12 ~UNl5R~AlU  0.0300 F KN03  QIfIU  0.708

c) 0.0050 F AU3  ~Ut17XUVW  0.0100 F NaN03  VKIY 0.603

d) 0.0150 F NaHC03  tu&  VlfILl 0.884

e)  0.0300 F K2Cr04  ~URl~AtRlUWRUllOJ  0.100 F NaOH  UR:  0.200 -

F LiC103 9Kll.l 0.242

dlPWNJ  (LsdWl&I  b) )

~~~a7pJLL9J9189qBoou%um9a=a7u  ~JJ)  = ~(o.coioo~P  + 0.00200~1*+

0.0300 x 12  + 0.0300 x 12)

= $0.066)

= 0.033

12 CH 233 (H)



o-lflnufns

log f* = - OS lZZ,Z”~
1+$

-0.512x2x1&i%?zz
r+m

0.186= - -  =
1.182

-0.1574

= 7.8426

= 0.696

18) 3awsiJsun751Jsrlauaaunru7RauqRuoJB75R:~lusiQ~~uY

a) H&O, d) Ag,S g) H&O,
b) Na,HPO, e)  WOW2 h) NaHCOS

cl  HP f) NH&I i )  K,CrO,

pl"lWW (6Pr(l&l  a) LLBZ b))

a) n)~Rtrl~lfin~~9un,snemu  &I

H,CO,  + Hz0 = H;O + HCO;

HCO; + H,O --’ H;O t CO;
*

2H,O G=  H;O + OH-

WJf-d~z~tflJ~~  (CBE) &I

[H;O] = [OH-] + [HCO;] + Z[CO;]

ZflJfWdJ?~W$~  (MBE) %I

‘H&O,  = [H,CO,]  + [HCO;] + [CO;]

b )  J~mv,~~~n~~Sun~~a-rnu”na

&zS = 2Ag*  t S”

S=  t H,O = HS- + OH-

HS- + Hz0 = H2S  + OH-

2H,O = H;O + OH-

tWVh~tflJ~il (CBE) $8 I

[A$]  + [H;O] =  [OH- ]  t  [HS-]  +  Z[S=]

CH 233 (H) 13



t=f¶JfllWXltlIJ~i=~  (MBE)%

b) &SO4 e )  NH&l h) HCOOH

c)  Na2HP0, f) CH,COONH, i) KCN

dl9lOkl  (IQWlZ<B a )  Ut%  b ) )

a )  Pl~iiSPlln”riiw;ShrS~~,~~~~,~  &T

H2S  + H,O +=  H;O + HS-

HS-  + H,O = H;O + S=

2H,O = H;O + OH-

TfUfIl5~¶kWeWl’¶J~~  (PBE) $0

[H;O] z:  [ O H - ]  +  [HS-]  +  2[S=]

b )  Plij~7u,~~iiw~~Pwa~sn-nlu  &I

NH, + H,O = N H ;  +  OH-

2H,O “T  H;O + OH-

fltJfldIkW~U~oJ~f~  (PBE) %I

[NH;] + [H;O] = [OH-]

14 CH 233 (H)


