alaia 2% bl ]y sginall alil

i 5
wilall @ulelll asio 0k Ve

loL>]s szl aliwl

1(42) dxivo gaxil
Y] aliwVl ozl a5 (8) Jgall pu ol

25°C5 )| im0 i Bin ] 4 el ns 126 2 123 4(8) Ut

45x 10 HNO,
1.7 x 10~ HCOOH
6.3 x 107 C,H.COOH
1.7x 107 CH,COOH sl o

3.5x 107 HCIO
4.9 % 107" HCN

H,CO, pl HCOOH :558Y| jaaxll 33> -1

el Jslxa ol HNO, gaanll Jslzo tiszgsnum pd, J3l o Ll el -2
i Sl g ol Lle . HCIO

HF, HCIO, : osoxl| gu OH wlig] o S, wlel wle sgin Lol gégil -3
¢ CH,COOH

- J=I
el K, ool el aos o) oY ¢ HCOOH :58Yl janxl! -1
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e ‘
nalaia K% leblzly sgizall aliuwl

L:J'J I_?LT aLl=ill 4 =ia a‘:‘(&}:ﬁ:a

el K, oul coli dosd o 0Y ‘iz g o 08, J8I o HNO, jaos)l Jalxo -2

JBI K, b el aasd o) oY “Lanndl Jolzo 8 OH wlighl oo juS 5 wlel -3

(43) axao L9.n.2;|

o355 3l IIT) HNO,) pazgisill paa> Jslre 9 HiO" wligal S cauws|
K, =4.5% 10" 9l lale 0.03 M

:J=I
el b dsleo LS
HNO, + H,0 = H,0" + NO,
vpell ol el ogils s

K, = [H30+] [NO2-][HNO2] = [H30+]2 [HNOZ2]
[H,0"] = [NO,]

K, ansdy 0LVl ais janall S5 pss]
4.5x 10" = [H30+]2 0.03
x*=4.5%x10"%x0.03=13.5x10°
o8kl 3z 35l
x = [H,0"1=3.7x10°M

((44) axao L9.nx|

02555 53l - HCN eliliwe,ag! jao> Jodxel PH isz g aagd! o8l ool
o7 lgio 2/8



.y :
thalaia € % lpllels ssixall altul

0.02 M
K, =4.9x10",log 3.13 = 0.5 ol bLole

' J=
ol b asleo ST
HCN + H,0 = H;0" + CN
0LV el 0gils S|

K, = [H30+] [CN-][HCN] = [H30+]2 [HCN]
[H;07] = [CNT]

1 K, aasdg 0li¥l s gasxll oS 5 goss]
49x 10" =[H30+]2 0.02
x*=49%10"x0.02=9.8x10"
a8 dall iz 35l
x = [H,01=3.13x10° M

{(46) dxio Gl

0.4 L anz> aio Jslre s aoWI IV) H,80;) cusll paa> abiS e
K, = 1.3 x 10, Mr = 82 g/mol ol lale 1 soluy iszg gl and g

' J=I
sinz9, )] @9l dasd o HiO" gl 31555 cauus |
[H,0"] = 107

o7 lgio 3/8



.y :
thalaia € % lpllels ssixall altul

[H,0']1=10"=10"=1x10"M
el b eul asleo sl

H,SO; ., + H,0 = HSO; oy + H;O .y

aq)
ool b cul 0gils sl

K, = [H30+] [HSO3-][H2S03] = [H30+]2 [H2SO3]
[H,0"] = [HSO,]

aq)

K, asdy 0LVl ais pssig ngll 0sil 31555 possl
1.3x10% = (1 x 10-1)2[H2S03]
[H,S0,] = 0.77 M
taaz>g gasrll iS55 o (1) gasxdl ©Yge 238 cuws]
n=MxV=0.77x0.4 = 0.3 mol
tidgoll ailiSy aiVgo 336 o (M) Laexndl aliS cuws
m=nxMr=03x82=246¢g

((47) dxivo Gaxl
Y] aliwdl o wuzl (9) Jgadl W] £92 0L

= leio 4/8



PR L7 :
mjﬂ N Loblaly simoll aliu]

2 s § o
25°C 8yl o ys ks daasall ol 2l Gand bl ol 155:(9) d sl

K vl f et

pEnw
_4 & A

4.4 x10™" CH,NH, sl
1.8 x107 NH,
1.7 x107° N,H,
1.4 x107° C.HN
2.4 x107"° C.H.NH,

log Of lale . CiHN pl NH; izg o @, Jil o o3l Jolxall gigil -1
i Sl
Joazll 9 5989l saclall s3> -2

ol CHNH, :iiszg o 08, S8l 5Ll lgian> 058 il saclall s>l -3
N,H,

' J=
J—9i Ky d0ud gl oY ! CsHsN 90 (ainzg b 0, J—"i o sl Jol=xall -1
el K, dasd L) oY ¢ CLHNH, 1o Joazll 9 589 saclall -2

NLH, (b cinzg o 08, Jbl 891l leiaa> 0550 il saclall -3

3591 aoleall 595« 0.04 M 5,3l wls NyH, ol psgd! ouli
NoH, oo + H,0 o = NH, o + OH

5 (aq) aq)

K, = 1.7 x g el ool enl of lals . Jslxall 6 OH wligl juS 5 cuns|
2 lgio 5/8



qulmio 2% ULy simall alil

l:J'J |_\LT =il a =io « ».‘

10°

- J=I
sac il b asleo ST
N,H,

+ H,0, = NH", + OH

aq)
ppandl gl el 9gils sl

K, = [OH-] [N2H5+][N2H4] = [OH-]2 [N2H4]
[OH] = [N,H."]

aq)

1 K, dosdy ol Yl s saclall S5 jogs]
1.7 x 10° = [OH-]2 0.04
x*=1.7%x10°x0.04 =6.8x10°
okl 3z 35l
x=[0OH]=2.6x10*"M

1(49) dxivo Gl
ol Lalse 0.02 M 018 5 sl « NH; ligo¥ Jolza) (i g,gdl 08,01 cuans|
log 1.66 = 0.22, K, = 1.8 x 10®
s J=
sacla)l b aloleo ST

NH; ., + H,O, = NH," ., + OH

aq)

ool b cul 0gils sl

o7 lgio 6/8



PR A =
olaio £ sl

K, = [OH-] [NH4+][NH3] = [OH-]2 [NH3] [OH]
= [NH4+]

1 K, dosdy 0l Yl sis saslall 1S5 Josel
1.8 x 10° = [OH-]2 0.02
x’=1.8x10°x0.02=36x10°
0w lall iz 33k
x=[0OH]1=6x10"M
1 K, a8Me opo HiO" juS 15 dasd sl
[OH] [H,0"] = 1x 10K, =
0.166 x 10"°=1.66 x 10" M [H,0*] = Kw[OH-] = 1 x 10-146 x 10-4 =
: PH doud Wi
pH = - log [H,0"]
pH = -log (1.66 x 10™) = 11 -log 1.66 = 11 - 0.22 = 10.78

1(50) dxivo Gaxil

Lead 9 0.4 M Lo S5 il (C,HNH, ool Jsigw s3ela)l ool cull el
12 iz g2l

- J=I
[H,0*] =10 =10"=1x10"M

w2lglo 7/8



: LY. .
laia ' bzl ssinall aliul

[OH][H,0'1=1x10"K, =
[OH] = Kw[H30+] =1x10-141x10-12 = 1 x 10* M
sl b aloleo ST
C,H,NH,

+ H,0, = CHNH," ., + OH .,

aq)
ool b eul ogils sl

K, = [OH-] [C4HONH3+][CAHINH2] = [OH-]2 [CAHI9NH2]
[OH] = [C4H9NH3+]

10V i auwSenugdl sl S g saslall S i Josel
K,=(1x10-2)20.4

aq)

K, =0.25x 10°
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