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P

I 1 0 0

C -X X X

E 1-x X X

Ky = 1072 = moTmLPo] Boo] x= ZAstH x = [HO'] = [HPOs ]
a [H,PO,] 1—2 & = Tl 3 2

= /JC = J1x10 2 =10 'o]0 pH = -log 107! = lo]c}.

KapAl S 12j5to] 440129 &rot HPO, 9] »&2 paiu® chuf et
H,PO, + H,O = H?)OJr + HPO427

I 107! 107! 0
C -X X X
E 107'-x 10 4+x X
H,0"[HPO?~ -1
Ko = 10° = © 3[H]LO]“ - ((11%1”);9 (107 - %), (107 + 2] xgre 107w
2 4 -

o 37 e goloe x2 BASHA 1070] FEHBR x = [HPO] = Ky = 107%0]c},

K2 S T2jeto] S4a0lee] uot PO sEg Poluw chgat 2ot
HPO/ + H,0 = H;0* + PO/

I 10°® 107! 0
C -X X X
E 10°%-x 107 4x X
-13 [H30+][P0437] o (1071+1‘)l’ -8 -1 o o -8
S0 s T T o) (107 0 (107 ¢ 09 xghe 107l
4

10180} 27 T olne xg FAEY x = [POS] = 1070|c},

cf) YA HPOSl PHE KiNgros sfof Saolgo] 23 slzie Merl st

d
[HPO, = Kap@F ZTh
3. H,S0,
0.05M H,S0,

[ 2% |.pH =—log0.05 (h7|25 =[H,0'])
2% 2.pH=—log0.1 =1 (H:SO. = 2H +50," )

H,80,+ H.0 = H.0"+ HSO; 1 7}&} K, K KA — 2#xbr 5 qi2ot2 acy
HSO; + H,0 = H,0"+ S0 el =12 XI0"

- 217 -



D h7lEETb A — Tabg M K ob

HSO: + H.0 = H.0" + SO." Ka=10 807
I: 1 | ] = (1+ x)x
3 =iy X x 1=z
E:l1—-x 14+ x x Ko=x=12x%10"
- %xmu < 5% 1 TARM & 7S
-, [H:0']=1
~ pH=—logl=0
27128722 v — T inlE HO0'Y 25X G4 £4b2 % T4H4f M8 X (0.0M H,S0,)
HSO, + H.0 = H.0" + SO Ko=x=1.2 %102
[: 0.01 0.01 0 Iu(}};}ﬂ * 100 }5%7%"}'!"111% ?F%:(
By - - Jﬁp;ﬂimmo 54 L Lo
E:0.01- x 0.01+x x S s
x=45%107
= total[H:0" |= 0.01+ (4.5 x107)
. pH=—log[H. 0" |=1.84
cf) H;S049] pHE H;S049 27|5%7F Addol= £7]15% = [H0']o] H& 427t
271 5=7F F2Ools & 91 ofi2lE 4029 s=E 1RV oty [HO')7F £7]
=0 287} EA] = et
o 7|9 pH +35}7]
[2A]] 0.01M B(K, = 10°)9] pH?
B+ H, 0 = BH* + OH
I 0.0l
C -X
E 001 - x
_ -6 _ [BH+][0H7] — xZ 4 oo » DasH - - - +1
K, = 10 3] 00l —, == x= FASH x = [OH] [BH']
K - 14
/C + K, = Y0.01x10" % = 10, pH = -log [0[;”7] = -log — =7 = 100]c}.

24 (.0M H,50,)

- 218 -



® Kotk A
— B R3] pojror|+T 7HS

. _ - _ [H:O']INH{] . 0
NH? + H-0 = H.0" + N, K=""mmg s

NH,SJ[OH™] .
+ NH+ H.O = NHT + OH KL.=%-"«'"3_’|
H.0+4+ H.O = H, 0"+ OH K.=K, xK,=[H:0"][OH]
=W — o7 | Pl 4 K, X kb = KL
- — K“ = K’“‘
. K. K.,‘K“ K.

cf) =ik #A7] AollM= pKa + pKy = 140]Tf,
@ HF9] K, = 10™0]® HFo] #7]Ql F o] K, = 107'%|c},
® HCN9] K, = 107%]H HCNQ] ®a 7|91 CN'9] K, = 10™%o|C}.

® oio| p—oda|

HCl4+ NaOH = NaCl+ H.O

~ olt (62) : <¢2] Lo\L 20272 ofo| Lo] THAEhkA LS o LTy

T

~ K+HCl —|KCl+HLH,
2 ~ P
Na+ HCl —|Nacl4 E—H:T
Mg+ 2HCl — |MgCL #+ H. | HO pH (7
, pH =
+ =y .+ H,
Zn+ 2HC1 ZnCL+ H. 1 o7
L Al+3HCI —|AICL +%H_, 1 "
=s ol S RIRlel L 302 o Role ol S Agiiaimict
[JG&](ew)
(1 NaCN (@ NHCl
LN 2 N
NalH HCN NH, HC|
i iid oft} — 0§1|&—:[:?af'-‘at?:_°_: Eh‘pﬂ'—} ok | e
(3) CH,COONa @  NoCl
/ N JE X
CH,CO0H NaOH NoOH Hel
okt 7:';":“”' —_— Dﬁ?]&—; -,-rug-,r -pr!-“ s '_?*E.k—i

- 219 -



[%21]

Na’+ H:0 % NaOH+ H’

araey gl

— 7fog712f 0}o12S £ Rotd obS2L GTHES Shal RhieKurkie)
CI' + H:0 X% HCl+ OH

- 7
,||"§__tkn I-;\‘l-

—75hbe) So122 § ol ohgul IS Sl ShivHuribq)

1. Ak goH

v O -

o
odk

3 &

[e]l]
rr

]_
® 0.1M NH.CI(NHs9] K, = 10799] pH?

NH,Cl2 =404 si2]=lo] NH, 't Cl'o] H&d o5 CI'2 v|Z&/do]t] NHy0] 40
22 gAY et o2 vhgo] & kot

NH,* + H,0O = HsO" + NH;

I 0.1 0
C -X X X
E 0.1-x X
H,0"][NH. 2
Ko = 1070 = S[N]]jﬂ ol _ 1o, B2 xit RAISHY x = [HO] = [NH =
. }

JC « K, = 0.1 x10 ' =10 °°0]t§ pH = -log 107> = 5.50|c}.

® FHI& WL 2 390l Y

LS LS
T iy ? 'r_‘
,::nl,-/ \m:/
o "‘\ A— a_f_'_..-ﬂ-f \'\ §
é ) b e
o o n

A"+ 6H.O — [AL(H.0).]"
&_I_-olg’: — EZalllof BT FH A 11-;}% wqa&h]mﬂ%m H+% 5 oolofad Al m

eezafh)

1] b

Atgiale] 17 E Hok bl (27F 018} RPE: ?I"\EF] ot

o4y

0
¥

[AI(H.0),]" + H.O = H.O" + [
Ata| U:_[‘l:_"

-

I(H.0);OH]*" K,

- 220 -



[2A]] 0.1M AICI3(Al(H,0)6*9] K, = 107°)2] pH?

AlCLE 24014 si2go] Ale} 3CI 0] H:r] ol% CI' ujadoln A 2 Bxjot
i1 ARS sho] Al(H0)7h WAE L o] sHgo] 440128 AYAZIT mety the

e
o] yhgo] & yhgolct.

Al(H:0)* +  H,O =  H0" + Al(H;0)sOH*
I 0.1 0 0
C -X X X
E 01 -x X X
[H,0"|[Al(H,0);0H""] 72
Ka = 10_5 = = _E‘E_O X% D}\;g X = HO+ _
[AZ(H20)3+] 01—z _4 e ]O]- [ 3 ]

[Al(H,0)s0H*] = /C « K, = J0.1 x 10 ° =10 *o]t§ pH = -log 107 = 30]c}.

2. 9713 AL FHst: o

[2A]] 0.1M NaCN(HCN9| K, = 10799} pH?

HCNe] K, = 10"%]m2 7 ®a7]91 CN9] K, = 10 o]t}

CN- + H,O = HCN + OH
I 0.1 0 0
C -X X X
E 0.1 - x X X
. [HCN][OH ] z° _ .
K, = 10* = = Boo] x= D]5tH x = [OH = [HCN] =
b [N ] 01—z 9] SA| St [OH7] [ |
— r K, 107
/C « K, = /01x10 " =10, pH = -log — = -log ——5 = 11.50]t}.
[OH ] 10 *
3. AMoko| 2l odr ) 0|22 FbbbiD ofs o
1} NH,F
NH, + H.0 = H,O0 + NH; K.=5 6x107"
F 4+ H.0 = HF+OH K.=14x10"
K.:,L } Kh — x‘w.—;
i) NH,CIO
NH, + H,O = H.O0 + NH; K.=5.6x10"
ClO + H.O0 = HCIO+ OH" Ke=3.6x107

K ( K, — wiaisd

- 221 -



i) [ NH,” K=56X10"
CH;CDDH K:. = .8 X ]0_5
CH,CO0 NH, 2 2 Loijsigf otixie?

NH., + H.O = H.0" + NH, K.=56x10™"
i . § _K. . 10t 16
CH:COO + H.0 = CH.COOH+OH  K,= K. 18x10° =5.6%10

* s
4. o8% 4 opiatho) apolal oz ol i R, ©

&

S OFRA 2R IH'S 27|5 bED, w7 T b
H,0
HCO,”
H,PO, , HPO,*

i) NoHCO,
() p&", HCO,
Hm{-&: uf'f;_:k—é;-"zll
(2) HCO: + H:0 = H:0'+ €O Ko=4 1107
HCOs + H:O = H.CO.+ OH" Ki=2.3%x10"
Ka k1§ Bie)

i) NoH,PO,
(D) M8, H,PO,”

& L T i+ B |
st ofRegn

@) H.PO; + H,0 = H.O +HPO;  K.=62%10"
H.PO; + H.0 = H.PO.+OH" Kh:%:l_wm'“

R K 0H

- 222 -



® 4tofmp?|of odbES nld| L ROl &

(1) ovetpa - 52 n7h 270l 4

H-—F H,0
H-cl ARER F HE
H—Be

AMIE K H=TH'QHT 2 & 402l)

("." size?} 27| THG o) TEHhei7 | obHA)

— 7t Rolad & TEbEe) 47| 1w

CH, NH, HO HF
—— B AMIE K

-

CHZ NH, OH F
- =l

o -
%7124 57h 2 2o ok a7} obng = ofoda| — mre 7hu;

£ 7lojad e 17| 244 T 3 mpRIT}

| H
AFAT K 4 Hel RHAT K Pl H.S0, HCIO
121265 A | HBO H,5¢0, "hc,
e +5
b HClO,
+7
1 Heio,

AHIE K =48 K

4 12|

H,P0, {  H,PO,

- 223 -



H'  +  HO,

Cu™ + 4:NH;
“‘--_._,.//L"}tI-E

[Cu(NH3)]**
blo| Eb

—— HO—C—OH (H:CO;3)

0
—= HO—S—O0H (H;504)

O

- 224 -



