® hwre

|, BhateTioda)

HCl1+ NaOH = NaCl+ H.O

H +0f + N +OH = N6 +0f +H.0

* ofafo|2Yr2A1 . H +OH = H.0 (H.0 +OH = 2H.0)

™ - l - ] e 14 ¥
‘Ej'h?,"‘ol‘-r K..—W—E—IU j{_j{_ﬂ_[i@ﬂﬂi"pﬂ

2. 0tk 4 707
!

CH.COOH+ OH = CH.COO + H.0 K=K X == 18X10° A (b2 o)
CH,COOH+H:0 = CH,CO0 +H0° K.,=18x107
+  H&" + OH = 2H.0 2==10"

CH,COOH+ OH = (CH.,COO + H.O
— af’ gﬁjl % Liupt ""',!,‘" o\r 11&&,[-_‘;_ g,Fg

3. okod7| 4 7hat

NH:+H:0" = NH. + H.0 KH=K,,><£ =18%10" K (e er)
NH.+ H:0O = NH, + ot Ke=18%10"
+ H.O +0H = 72H.0 }é“ =10"

NH:+ H:0" = NH., + H.0
— d:’ D‘ﬁjl % -LH__}_gJ. err" o|od 1:“1!_'_‘:.‘_9_ 'I'%

4, o} okoda |

ra— KJXKB

CH.COOH + NH: = CH.COO + NH./ K="t =32 X 10*
CH.COOH+ H-0 = CH.COO + H«O" K
NH. + H:O = NH. +Of" .
b
+ WO +ef = H0 :
CH.COOH + NH, = CH.COO + NH/ K.
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0.05M9] HClat 0.05M HBr& A2 £9H(0.05%9 HCI, HBr& Alo] Ax| o] Hol&
ILE st2)el [H] = 0.IM2A & 49 £7]558 g glolth. makal pH = -log

IM HCN(K, = 10799} 1M HNOy(K, = 1072 A2 89(129 HCN, HNO,Z 4o AA]
golo] BuE 1LE St9S)Y [Hle 2 Mol BYE s201e0] BEg sy Lohe

Zo] ottt o] 2g8MO] pHE +#517] HdliA= HNO.2 Kagtol HCNQ| K.gtHEtt o
37] gzl $8Age] fa0l22 OiEE HNO,2HE Add ZAojzta 7PgE 4 Qlu
2 932 HNOz9| KoAlo|ty HNO.7F RB/dA17]= 4029 555 #3t.

HNO, + H,O = H30" + NOy”
I 1 0 0
C -X X X
E 1-x X X
K - 100 - BOINOT & oo i exse x - (O] - [NOST -
a [HNO,] 1—2 © = T } 2

JC « K, = y1x10 * =10 %]ty pH = -log 10 = 20]},
QFoF HCNOJJA A&+ [HO'lS 14§t d

HCN + H,O = H;0" + CN~

[ 1 1072 0
C -X X
E 1-x 107%+x X
(H07][eNT (107 2+ 2)z
= -10 = — =] =2 -2 }\ o) = 0a
K. = 10 (HCN] - w29 xot A (107%+x)ollM 9] x5 +
AlSHR x = [CN'] = 10°%0]0} HA| [HO'}e (1070208 x3te 2AIE 4 9lonz 107

o3 9lolA 73 pHELI} 2t
groF HNOp7H glol HONZH £A18 mho) [CNJ9h [H:0'12 o d cheut Zeh

HCN + H,O = H;0" + CN~

I 1 0 0
C -X X
E 1-x X
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o [H,07][CN ] 2 o s . }
Ki= 107 = — g = 1o, =29 x& A x = [HO] = [CN] =

JC « K, = J1x10" ' =10 °o|0} pH

-log 10 = 50|t}

HNO,7} glo] HCNTE EAjg wfjo] [CN7] = 107°d] HNO.7t EAHE o] [CNT] = 107°0]
tt. ol HCNeol HNOy7t ol &A1 miofl= &4 Wil [HsO'lo] Eotd dutgo= Al
gstez [CN'PPF Zamdr] ot olet 22 dds s&oladtatil girt

o 1 W2 29E £82 pH 1ot

0.lmol] CH;COOH(K, = 102} 0.129] CH,COONaZ Ao AA| golo] ¥me 1Lz
steie wel pHE 3t7) 4 s The wre g x wleoz st

CH3;COOH + H,O = H3O+ + CH3COO™

[ 0.1 0 0.1
C -X < «
B Ol X 0.1+x
= -5 = — . _ ° = D}\ 6 D:] i}
Ko = 10 [CH,COOH| 01—z (0.1-x)¢} (0.1+x)9] x= TA]5tH x

[HsO0'] = 1070]8§ Ko+ Zt}. wabA pH = pK, = -log 107 = 5o]c}.
Qo 5 g2 Wevlol KAloz Rodl theat Uk,

CH3COO™ + H,O = CH3COOH + OH"

[ 0.1 0.1 0
C -X X X
E 0.1-x 0.1+ x X
[CH,COOH]|OH] X
R OATE)r (0,199} (0.1+00) x2 A8l x =
: .
—14
(OF] = 10°0lck. w2p pH = -log g = 524 ofFl #8& & Wgo= fobw

pHE EYsict.
glob CH,C00 0] o] CH,COOHY 5oz £ mo] pHE aiwd cheat 2ot

CH5;COOH + H,O = H30" + CH5COO~

I 0.1 0 0
C -X X X
E 0.1-x X X
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. (H,0"][CcH,CcO0™] z? oo s .
Ko = 107 = cacoorl 01—z (0.1-x)9] x5 FAIstY x = [HO'] =
A .

[CH;COO] = JC « K, = /0.1 x 10 ° =10 *0]t§ pH = -log 107 = 30|t}

—

EAE wo] CHsCOOHOA [Hi0'] = 107°0]tt. & [CH,COO |t [HsO0'] whuale] &7 of

o8] CHCOOO] A1 ol olulgor magsto] [H0'12 24A7 ATfolc}, o2
Soleaatet st

CH3;COO™©] glo] CH;COOHRF =02 ZEXg wmjo] [Hs0'] = 10791 ¥tHo CH3;CO0 ©]

ol 8 r

10 -||' 0.10M CH,COOH

[H,0]

104 ] - -3 0.10M CH,COOH
+0.10M CH,CO,

10 -
0 0.040 0.080 0.120

HIbE CH,CO, 9 5% (mol/L)
® Henderson—Hosselbolch A!

— &1 © wf pH Fhhk ube

AL 3

_ [H.0'[A]
= TTHA
—logK.=—log[H:0"]— log [[:A]]
pK.=pH - log [[F?A]]
A
. pH=pK., + lugﬁ

1 H-HAS o83 ofatet 1 %72 2YE £20) pH 7ot
@ 0.1mol9] CH;COOH(K, = 109} 0.129] CH;COONaZ Alo] A& Lao] 2m= [,
2 3t9< o] pH = pK, + lo \CH, €00 | 5+ log 2L — 5010t
[e) = = _— = - =
w= T PR PR 08 Tem, coom 01 '
® 0.1mol9] CH;COOH(K, = 109} 0.052°] CH,COONaZ Alo] AA| 8{oio] Hu]

[CH,cOO™] 0.05
—[CH3€00H] =5+ log o1 5—log2 = 4.7

uju

IL= 519E el pH = pKa + log

o]t}. (log2 = 0.3)
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2. 9129 &=

(1) PH=pK.+2

[[31;.]] 100 = 100 — 100 50— 000, 4ial
(2) pH=pK.+1

%zm = ']—U = }‘]] X 100=91% 42
(3) pH=pK.+0

%_1 = L = L x100=50% 4

[HA]=[A ] = pH=pK.

o [971] _ L o =
pH = pK, 1E'].[q1 [\l’] —O-ISH(gbsﬁﬂ)
pH = pK, - 2¢¥ (%71 = 0.01:>L(1%—3ﬂa])
= [2F] 101

— R3 9% Beis “pHopk 17 W ol ol Fletet,
[2A]] NH,"©] pK, = 9.25, log3 = 0.48, 10°% = 0.56, 10>% = 0.00560]c}.
(a) Henderson—Hasselbalch2]-Z ©]-8-51% 0.45M NH,CI3} 0.15M NI, &-35-842] pHE
Totof e},
(b) pH7} 9.00Q1 NH,CI-NH; $+5-8%-& oJ@H Tt==7}?
k=)
(a) pH = pK, + log[@711/[AH = 9.25 + log[0.15]/[0.45] = 8.77
(b) log[&711/[AH = pH — pK, = 9.00 — 9.25 = —0.25
[F711/[4H = 107°* = 0.56, 2 NH," 129 NH,7} 0.56 2] 23] o] glow pH7} 9.000]

et
— Imol2d NH,", 0.5Cmol2l NH,Z 14 D ilnbag £2 449y 3w pH = 9ol gbh Boto Sy,

H,0

Inol NH,"
0.56mol NH,

= pH=pK, T 1o/ Yo gle 0 & T o gtk Bodo|vt,
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(A1
pH = 7.000/ 2+ BoH2 o

Vh BoHS Min bt B2 k1 %7bop 0l 5k So10)7}?
sl ’d)
- » [NH.]
' | 7=925+ log [NH: ]
NH,  Imole [NH:] _ 0.0056
NH, 1 0.005€mol T R

> pH=pK, L 1ol W&ol Toi7hal o Lwh T, abef ofit o7]2) ofo| u1 &bE To)
4 '
Fg Bodol B2 J'gﬂattr.

Y, 52 2407

-p.

te

525 [NH,/INH, T2f v1%01 oobofok 5L£7H2 NH,2E NH,Cl 2452 ) pH =7.000

LENH,ZHNH, 2 dbei7b 222

A ]
— o¥h BoHof pHE [AT]ek [HAY £ 5 2f sim| 2HAIEI B 3 £ § o) =t blo| vk,
2, 9%k Bode 52 24eiatg pHol Wik qisk,
tkt [HA] — j%lal—l‘[ ] — 1o ¥H=> pHE tHZ

b QR0 Al £7] pHet 108) £31 $ pH7t ofeat Zotd
£7] pH 108] %31 & pH
A &A 4 5
B 8% 4 45
C & 4 4

57]» 540—1 ooz
pH=2=2 A
S pH7t 19917} 5

AgOS 108) 2EE T pHI} lo] 2 3
pH=1o]t} 108} %3] 0.01M7} EH

o]t B &H2 108 &3l

goho|ct ofifstH 0.1M ZHate]
ZiAre 108) 235]W pH7F 1997} Z71617)
S7tstA] £3ion 2 okt gofo|ct ofifst

# ORI St BONY ol2sbert Ao R pio IfuTE KA AN, (clestet

HA 2

o5&

Aol 2527} ﬂxm m2) ¥l C gRe £7]9] pHet 100 ¢
o}, futstH 84U =5 E F

O
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' “
@ ot 4o
| 332y T olwiik 2of mioda 7} Hodo) s Bol
(1) 0.IM CH,COOH, 0.IM CH,CO0™ — 2% BoH (D)
(2) 0.IM CH,CO0H, 0.05M NoOH — 2% &oH (0)

CH:COOH+ OH = CH.COO + H.0O

I: 0.1 005 0 S € 3 hEHts “7E o\t uro g
® = o e e il

C: —0.05 — A5 0.05

E: 0.05M 0 0.05M

b it + 8o
obep—mioo | kg ofet — 2p% Goo

(3) 0.IM CH,CO0", 0.05M HCl — 2+ Bod ()

CH.COO + H,0' = CH.COOH+ H.0
L 0.1 005 0
C:—0.05 —0.0% 0.05
E: 0.05M 0 0.05M
| |

Ly bt 0 [+
O}‘:-k__l—?'l_.:vg | Ay r_ﬂl;- — i_l-'iﬁ!: _,a_e-:‘l

® 0.1M KOH 1Le} 0.2M CH3NHsCl 1L& AlCoW™ Xx7]5%+= §ho] & o359 stshvhs

o] Yojuic}.
OH™ + CH3NH3" = CH3NH, + H,0

I 0.05 0.1 0

C -0.05 -0.05 0.05

E 0 0.05 0.05

¥hgo] 2% Folt [CH:NH:'] = [CHNH,] = 0.05M2] 95 8o] 4gick,

® 0.2M HNOs; 1Le} 0.4M NaF 1LE A oW XJ7|=t X dlo] 1 t}29] ststergo] o
ot

H + F + HF

27] 0.10M  0.20M 0
¥s} —0.10 —0.10 +0.10 s ¥hg-
Hhe & 0 0.10 0.10
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2. 2k BoHo| Ak |t

04M CH,COOH
0.M CH3CDDH

pH = 4,75 (=pk.)
- 7

.~ 0.0lmol NoDH

1/ ]
pH =475
Hel

[H,0=1.8x10"

(1) NaOH 0.0lmol 447+
CH:COOH+ OH = CH.COO + H.O

001

I 0.1 0.1

C: —0.01 —4701 0.01

E: 0.09M 0 0.11M
0.11

pH=4.75+ log 5y = 4.82 — pH7HokF 27}

(2) HCI 0.0lmol %47}
CH,COO™ + H.0" = CH,COOH + H.0

I: 0.1 001 0.1

C:—0.01 —-&01 0.0

E: 0.09M 0 0.11
0.09

pH=4.75+ log gy = 4.66 — pH7tel7t7fe

%) pHE Zolbpaist ek Reto| ofuLizpod?

HCI + NaOH = NaCl + H.0
[ +8%10° 0.0l
C:—+8¥X10° — 1.8%10°  1.8X10°
E: 0 0.01-(1.8X10™") 1.8%10°
[OH]=0.01
pH=—loghd—=12 —pH7} F7414 27}
%3 tll!i.{-‘_'hrj‘_\ 7hod7 |7 2o 9 Alo| Lpaisd

pH

(=T T = R T = T
//-’—'—F

{0012 HCIZ 1LS| =431 201 712 T2} OLHIEA
oE U0 71EIE Q| pH A0 TSt 5]l

0.08

=

002 004

EHIt=E HCle 24

0.06

0.1
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3. ¢E &Y T gF et stu Y58F2 AR LES TN AALFEF 27HA] Ui
o]

(1) YRR mASEY - 899 S5wo] &I 0.1M HASF 0.1M A™ 1L7}F Alo] Q=
A& QoMo A 2g 7isto] ool BmlZS 2vjE 22 2LE UtEojFW 7179 B=n
7} 0.05M=2 ZAarog QR nts 8 At

(2) AAIREEF : §Ao] EAfske A 2 Ao Bao] o ECE tebA 0.1M HA
CIL7E Aol 9 9EEUA 22 slstel S Bulg 2ujz 2 oL
0.05M2 Zrastt 4, @7le] 24t dgstoz FA

,COOH +0.IM CH,C00"

=
&
=
O
¢y

B :0.0IM CH,CODH + 0.0IM CH,CO0"

1) pHE AQHB £oL1pH = pK. =4.75

W) 2R Bake A7F 2T}

() HclAg7t

A 4,75 B
l HCH7} l

pH:A)B

() NaOH 7}

pH:A (B
N

cf) A goie B
pH7F B &%

0
J

L
B} Ab @719] vt Astog ¢Egafo] o Ach webd ARS ts
of B =

LS

[T o

23

13 4 H:O(im_ﬂ?L) L

12 —

b
¥
ria
of#
il
A
&2
]
re
i
[

9| 7|

pH
£=

6 [ 0.10M CH,COOH / 0.10M CH,COONa(100mL) ol
] "~ [=}

k=]

N R W=7 -

S5 E — = et e e S M A
| 1.0M CH,COOH / 1.0M CH,COONa(100mL) * opzgay . oo p

=X=1

0 10 20 30 40

0.10M NaOH 51| (mL)

- 233 -



. _ — 037 |on] THYE QKR R UE ) A bon| THEE 1R B 2E

NH,” Imol — E2loke eph Bod

% A2 YR o4 pH=pK, £

NH, ©.0056mol

cf) BHoF At 247} 120l1 1 HHsl9] 2471 0529 #5§o] gt Sojot
712 wolE 4] ope Hol Solob AL wolE @rlel e Yoz Atk ol §
ope Atuct gulo] gt fEaTzt = gojolztn Bt}

_|:|:

ex) of2fe] 37HA] &F-&o] NaOH 0.152 F7Isie o 7 pHOY WHeprt A2 XS
M2 HEsto] esaats HlashEn

o= 29 | HA(mol) A (mol)
X (I3 02
Y 0.5 0.5
£ 02 08

Henderson—Hasselbalch 4194 log El =2 Ale|7} 7 H24 0] 4R SEHeln

3 3
X: |L1g3‘— - !1.1g-?;'- = A=log¥— Eug;—= |ug-J=I|T-

Y. logl — Eug% = A= lugi—’— logl= lﬂg%

= ]utz%

. |
logT — A=log9— logd=log7

adez A g9 7o gt ¢4 A=y =X = Zojth

Ygohe xoigbses xAolme pHO #sbh b Ath opabxlz ¢ goo] 0.129)
HCLE A7}sto] %sm% UL R & Aol oigt HFEF M X (Z ( YoIoh

fis
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® +/-037| AlAjek

AIAIOES A7 ok, okod |

Hn = H + In
A il o7 |

K — L 1]

THIn]
[Hin] [H]
] K.

YNSRI ETEY

, [HIn] n
* Ty > 10 — [HIn] 4

. [Hin] S
¢ Ty <01 — [njed 44

[HIn] 22
] [l_ﬂ_] ---l —_— ._;jj'f\ﬂ

— AMdeo) |QuHe |- 037 | <lto | |OuHoL =, pHT |25k ol4) e bral ajalok ALl

2. M EERHoN(P.P) 037 |44 njajok

[HIn] : 544
[I'l"l ] d Q Ad

-

1) Ak Bod i) od7is GoH

[Hin]{ _ [H]!

" [Hin] _ [H]}
Bl — & Mn]1 K.
[HIn] 24 — 244 [n] &% — 5‘; ]

(=~

K.gko] 9F 1.0 x 1079) ZIAI0F BEES S50 HinBAHoIA) w3ho] 1 In (F7]
o) shgkatolct. o] XIAlok B e Al AH4 Bolo] YTk S 1d the 1
892 NaOHE 23 ¥ 1, o] pHol A A|A]eke] 72 Waht 402 ieof Holerp?

- 235 -



3, 82 0El8 LL(B.B): F4) plalek

/— NoOH hiZo) w204 — NoOH Eolal [In] | — mhhey
n
/‘ ) Q\ pH= pK. lﬂg[Hl 1
=]+ lugll—{}

B.BK, =107)
P =T _Hin: 3P

— pH =646 F2 AThH whict,

— [Tn Jo! [HIn)4 v} 10WH 2lotok o) Wbk 72 4 5 oict,

b o) Z2A — HCl Eolal [HIn] [ — wib

pH=T7+ logIl—G:S

— pH =845 LzMo| Yolef

pi, =7 — [HInlel [Tn 14tk IQUH Hok Ao | &bt 712 ¥ & olc),

2 => BB :pH=pK %!
7 6~8 1 A alaioF

3% [ MO pK, =5 — pH = 4~ug (514 21410
PP pK =10 — pH =9~ (02215 2jxj0F)
B.B:pK, =7 — pH =6~& (%5 2lleH)

AA|efe| Mztnt ZEUH

- HEE : Hin(Ed), In (=3)

— HEE|E 8% : Hin(=&), In"(ItZ)
— HEOE221 : Hin(RAM), In (ZE)
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:. 73'1&.!-_.7‘!1737 ] '7r_'|'.k'l

-]

;"'/ Q.1M NaOH
i f pH _ ]
o HCI : 1000mL : 0.lmol = 40rL © 4 X 10" mol
HCI 4Qral —= Wnhaol

(1) NoOH 7k
pH=1

(2) NoOH 10mL 47} : & 2.7 5omL

HCl+ NaOH = NaCl+ H:0

I: 4 ,/‘If
C: -1 -1
E: 3mmol

3mmol : S0mL — 6% 10 °*M=[H.0" |
pH=— logi{6 % 107%)
=40

(3) NoOH 39mid7F: £ 9.1 79mL

IIC1 + WNaOIl == MNall+ I1.0O
T

C:—3.9 -39
E: 0. lmmol

0.lmmol: 79mL — 1.27 X107°M=[H,0"]
pH= 289

(t) NoOH YomL 447} 1 & 4 1) 30mL (Sheswi)

HCl+ NaOH = NaCl+ H.0O
[ l™ ol
Cimd™ =M™
E: O 0
pH = 7(341)

AL @7le] Ego] Aol Aol nMV = ®7]o] nMV7l Ayt (n: 7t
2 M: 255, V2
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(5) NoOH $imL 447+ & 9.7 8lmL

HCl + NaOH = NaCl+ H.0O
I: 4 4.1
C:=4" -4
E: © 0. Immol

0.lmmol :8lmL — 123 %107°M=[OH" |
I — 14

pH=— log7310—=11.08

4
(€) NaOH 60mL %47+ & L1y 100mL & i
fo}
HCl+ NaOH == NaCl+ H.O 3 I
I: _4 6 - -
C: =4~ -4 e j e LT TR PENATYS
. A 2

E: 0 2mmol a 2% A+ 7}
2 i

2mmol : 100mL — 2X10°M = [OH | o

10" _ 1530 0 200 4.0 600 80.0
2x10°%
47 Pok 0.100M NoOH mL

pH=—log

H=ERyo|
= | . SEe]
[=H : i

HEHE

0 20 40 60 B0 100 120
EH74E 0.100M NaOH2| 21 (mL)

¢ 0.10M2] HCI 100 0mL2t 010M 2] NaOH2| ZH0| CHSt pHSM )
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o~ 0.1M MNoOH

4 (1) NoOH 47

f

ll n

1 s ( K,=1_8><m--"=ﬁ

Q.M A=x
CH,COOH 40mL coa=[H:0"]
K,=1.8Xx10" pH=— logx=2.89
pK, =175

(2) NoOH 20mL 447} & Y.z GomL

CH:COOH+ OH == CH.COO + H.0O
I 4 o 0
By =3 =7 2
E: 2mmol : 60mL 2mmol : 60mL

[CH,CO0H] = [CH,C007]
pH = pi, = 4.75 — ety ot

(3) NoOH Yoml 447} & ¥ 1) SomL (Bhuens)
CH;COOH+ OH™ = CH.CO0O™ + H.O
S 0
C: =4 4 4

E: W] ] 4mmol : 80mL
=0.05M
CH.COO +H.O = CH.COOH+ OH
I: 0.05 0 0
C: —x X x
E: 0.05—x x x
K st
= 0i05—=
x=[0H"]
K. _

pH=—log—=8.72

X
— SR pH ) T

cf) FFFNM= 4t d719 F/ol #AYC] A2 nMV = €7]9] nMV7F it (n: 7F
> M Esk, V: Ra)
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() NoOH 60mL 437} £ L. 100mL (212523 01)
CH:COOH+ OH™ = CH.COO + H:0

Ca 6 0
C: =4 — 4 4
E: 0  2mmol:100mL 4mmol:100mL

— 2x10°M=[0H]

4 X 10°M = [CH,C007] ; 41 (444i5hs [OH ]2l £57boHg 2te 8 3)

K._10" _

K=K =10°
Ko=10"=
x~10""=[OH" |
pH =12.30
(1) ZA-4E7] A7, efat-7dd7] A4 v

14
|2 o —a—— 8
o
10 ¥ ;
ehi(n) — b | T EERA0] WA
I oo ¥
- hikib) — §
& =i
Ju=- | HIE[IE u{ar‘f‘:-r*rLb
yg-ob ]
o /.'
2 .___.____.___."
Q
(] 20.0 40.0 60.0 £0.0

4471k 0.100M NoOH mL

=107

f—x

X
4 x 107

s 7hAE=Thoo | 1Tl Ato i
(1) stort 2% 1 2.89
@) =57HMGol FbP 2700k F7kol By
(3) LR R B 20ml
() shuEngel pH 1 8.72

@ oFike] 242 735 pHeto] 2719 H A5, FAle] GFHl ol=2717HA] Freof Hgsfzict.

ol opt-—el7] EREO] $EAg ujEo] AT
718712 748, o714 $32HE-L Hojo] T phi

51 (8]
T4

JepestA e sERe o Ha
oF3¥o] pK Zht 2otk

@ P oA pHEl £717} BA-749719) AeRT} At

@ oFite] Sofo] d7]4gole s oA pH 7.00E 0 ot

@ FFES AL PR A7) APFAL SLTH, ol T

S pH7} Te)

NaOHO| A 4471 OH 2] =9 2|3l 24=7] wio|ct. E3F APt KA 2= F7)d 7=

oA Bl SHsH| f g HexEjle] 73

S =L ECIEE AT
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ATksk

=10 =

A X|folct



I=]

(2) ofeh 4t} A7jo] mhg A7 22

0.IM CH,COOH 40mL — 0.IM NoOH : YOmL &5
0.1M HCN 40omL — 0.IM NoOH * 4OmL EHaknd
=> ERFsnle Eod7ks NoOHel Lot 7338t 742 atef w7 |7F oLzt afe) ofolvh,

— Chbmnjee) ZA D aMV =n MV (n7H: M 255 e )

pH
[= 5]
“\
6
&
\
kY
S R

K=Cl_

e — ?I-m-

0 200 00 60.0 80.0
T 447 Fok 0.100M NolOH mL

st

oFet Ate] AHTAL 49 Al719f ulet FEizE FERh F, o ARt AFE2 NaOH H7HA e 3
FAC] pHe B AR 222 Ato] FgeE - F2olA 4 990] oA gt
a=Bg 4k AI717F AU A oFg FPolle AAIFe] Ao Aok B=rHpH T S5k B
o] Foug).
cf) W&ol pHE &9 oo pK.5 & 4 9tk (pH = pK.ol22)
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® clodv |7kt ad™

a0
/ Q.M HC1 [:1_\)] HCi j";‘?|'11_
OW: S
NH, omL x=[OH]

pH=— IugK"’ =11.12

X

NH, K =56x10"

(@) HCl 20mL%i7H: & Yo goml

NH; + HCl = NH. + CI'
[: 4 . 0
Ci—3 =% 2
E:2mmol;60mL  2mmol : 680mL

[NH: |=[NH. ]
— pH=pK.
= - logk.=9.25

(3) HCl doml %47} 2 & Y1y SomL (ShEn)

NH.+ HCIl = NH., +Cl
I: 4 _4 0
(il =8 0 4
E: 4mmol : 80mL

— [NH:']= 0.05M

- X
S 0.05— x
x=[H:0"]

pH=— logx=5.28

=> EhgneipH(T

() HCl 60mLAd7H: & 4.1y 100mL

NH. + HCl = NH. + CI

1: 4 6 0
C:—4 -4 4
E: 2mmol: 100ml . 4mmaol: 100ml

[HC1]=[H.0" ]= 0.02M,[NH, |= 0.04M
FECh E - __ _\':
pH=— log0.02 K.=10 L

=170 x=10"°=[H.0']

Bl H,0 e ofel e B SaTts
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pH

T
— | 'JHIE_% I E{Hoi uiklj _’.lL'?Ij'

N

LhuFad — o
(= I - |

|
|
\ HIEJME W3}
N

— ]

20.0 40.0 €0.0 §0.0
447 Fok ©.100M HCI mL

:. vjofaiapa—7hod7 | wd

® (I:OE@ i H:A"+ H:0 = H.0"+HA
K2 @N T 11 réﬂf"jil')‘f
R HA+H,O0 = H.O"+ A
ofo| i At
(1) NoOH 447}
. X
,’/ NaOH(s) K.= ﬁ

x = [H,0"]

pK.(— COOH)=2 34

pKa(— NH; )=9.69

S TROBIAIAG K, 2 208 Fhich
Ko = [F o At 5 =iodo ]

pH=-logx=1.18 (pH = 1.18 5 & stort~)

(2) NoOH 0.5mol 447+ (il 2k a1%3)

H.A°
1: I
C:—10.5

+0OH = H.0+HA
0.5 0
- 0.5 0.5

E: 0.5M

0.5M

|

pH

-p gl

=2.34
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(3) NoOH Imots!7 | (i | BfuEn)
H:A"+ OH = H:.0+ HA

R S o 0
C: =1 =1 1
E: M
Kal+ Kﬂ
%l | CJ"!-'E?-E'MH-EE.' ]]H=%:6ﬂ2

(4) NoOH 1.5mol %7+ (2 e¥ha1n3)
* Imolg HA 2 HAZ
* 0.5mol2 HAL A 2
HA + OH = H.0+A

I: 1 05 0

C:— 0.5 -0-5 0.5

E: 0.5M 0.5M
1 |
pH=pK.+1 [HA]
pH= pK..=9.6%

(B) NoOH 2mol 47+ (2 Blukd)

HA+ OH = H.O0+ A e
K.== K -
1 : /1—/ /I/’ n ) al X
C:—/I, —/Tl | _T:[C!H]
E- M plI=11.85
I
2 PN oova
pK,=9.7. )
e} A BO%HA+BO%A
2
T g pH=6.0 [
(isoelectric. |
€ | noint) | 100% HA
|
4 /
pK, T ric v
9 | _SF—————50%HA +50% HA
93U H A"+ T HA
0

0 050 100 150 2.00 250 3.00
H7EDH RS
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(1) pHol T2 Al

et
o
19

1o wa

H AL Spobiiapet ke 2ad K, =1.0 X 107, K, =1.0 X 107, K, =1.0 X 10™° olet,

pK, =2,pK,=6,pK, =10
{:i\l pH=pkK = '2=3*[H_5}3.'] = [Hﬁlﬁ._] = =il E_‘pjxs
@\l pH:M:J‘ |—— H”'I:ol"bg — [HQI‘:I*\_]- ij-l":_ Er—Hl
(3) pH=pK,= &6 = quz‘b% = [Ha'ﬂ"_] = [HI{“\,'-::_]
:’L_PI pH=J}K:J;;&=S =, HQEUI?JE s [HIQL"I'_] ?_LI._';‘_:E.J'_”

(B) pH = pK, =10 = mn2tt = [HA"]=[A"]

(2) 0.1M HsA 48 20mLoj]l 0.1M NasA 48 40mL 412 &H°] pH #5h= 1

H3A9F HpA0] Zro] Exfshs &M hFgolo] =it HA9H HAY 3k Zo] gt o7 214

A= A-A7]= ghgo] &ZA=TH mhebA] HzAQF NasAe] S8l vhgo] AL
o] £7] 24X 2mmolo] A¥9] £7] 24 4mmolo|t}.

H:A + AV = H)A™ + HA”

2 4 0 0
-2 -2 2 2
As 0 2 2 2
WA RS0l hAE S AJHE HpA2 AV ohA] whgo] At
H,A™ + A = 2HA”
2 2 2
-2 -2 4
@445 0 0 6

K,+ pK
wrgo] HEMoz AW Solk HAYG Agslee pH - Lo PR 6710

L

2 2
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® pH7} ki o4l odbE
i | EF2ER MIRES2EA
1.0 . ¥
0.9 I/\\ ! ~._l| ! 3
0.8 HCO, \ /HEO;, \ €o,”
0.7 \*.
06 \ |
* o3 1242 21 %e o) 22¥% (3
T on I'n |
03 f- \
0.2 ] i \\
0.l ' \ N
0.0 — —

oL 2 4B RETER NN
pH

12 13 14

(1) pH = 1091144 H,CO,2 4%

#2l=g
Bed 1y Bupbts 9E 4ibito| =g

o (R
TR =

HCO,” ) CO,” ) H.CO,

H,CO,
H.CO.+ H:0 = H.0' + HCO. pK. = 6.37
HCO. + H.0 = H.0" +CO0." pK..=10.25

. PH = PKo.l = W] El!‘-'-{% S [H.ECU‘-L] = [HCO‘;]

- PH: 2

K.+ pK.: e
o Be _g31 = wil Bt => [HCD,)

o pH=pK, => w2 2% => [HCO, ] =[C0,"]

o [H.CO:]
H,CO.% *% = [i,co,+ mco; 1+ co=] ~ 100(%)
[H.CO.]
- [HCO, ]
" [H.CO] [CO™ ]
mco. 1 1 oo
=16%10"
0 " ,_ [H:0"][HCO;] M) B . [H:0°1[CO:]
K.u=43X10"= [M.CO. K:=56X%10 _—[HC{];]
[HCDJ-] o K. ICD_;:-] == K. o 56x10°"
= [.CO] O] = [HCO: ] [®0T - 10"
[H.COJ] _ [H.07]
CERT - X
[H.CO] _[HO]__ 1o
[HCO:] K.  43X107

@) pH = lioi|ad 712} S eifbb L2 T} S mg S abE iR o) u]?

CO," ) HCO, ) H,CO,
_ [H.07][CO:]

Ko=5.6x10" [HCO. |
[COM] _ Ko _ 56x10" _
[HCO, ] [H.07] 10" :
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Q %57[—::115;_ u?dg,u_;?}-.u-;hdﬂ BoHe| pH FH: 4

(1) 1 X10"MHClpH = ?
g% ) HOJ=10"=pH=8
i) pH=T,HCIZ 4G ZormhGabll £ 2tEolT 4} 2¥E2
H.0 == H + OH
HCl — H'+CI’
W5 EAES o Zodok bl 2
[H ]|=[oH |+[C1]

H']= [[é_] 4'@15 |30 4L B %

[HT —107[H] - 107 = 0 (orhtur3gal)
[H1=11x10"
pH=—logll.l X 107) =696

cf) 29| Atzolest Bhgo2 A [H0'] = 1X107'Moj 1 Fato 2 RE AHEH [H0] =

1X10°Mo] B2 AA [HO0'] = 1.1X107Molc}. Tt Cl'o] 5 Hito2BE ojxl
, 8 , K, 10~ s

[CI'] = 1X10°Mo]aL [OH] = = =9.09x 10 ®o]r}.

[H,07]  1.1x1077

(2) 107'M NaOHe pH = ?
H.O = H +0OH
NaOH — Na' + OH"
*hHES ol Zojopbia

[OH |=[H"]+ [Na'|
K.

(OH 1= s 107
[OH]*— 107" [OH ]— 107 = 0
[OH =16 x 107

o} L ——
pH=- IUEW_?-EU

cf) 29 Atzolest vr2og AMAE [OH] = 1X107'Mo]1L NaOHC 2 R A% [OH]

1X107Mo]B2 AA [OH] = 2X107Molt}. E3F Na'e] %% NaOHO2HE <ojzl
Na'] = 1X107Mo] 7 [Hi07] = — = 107 gy
als SN lom] T o2x10 7
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@ B4umHe (24 o)

(1) AgCl
AgCl — Ag (ag)+ Cl (ag)

= LE
[
L

Q@@wa% #5)=1.8 X107 = [AglCIT] — elxbrife ga
2 ool

AgCl — Ag™(ag)+ Cl {ag)

=& 5 5

K.=s
§= JK_,.'-: 10~

|

— AgClY & Zorjaqe B4AS ;MR — Fofofm| of T X

cf) 2 1Lo] 10°mole] AgClo] =04 =2 2o 2X10°mole] AgClo] =01} &sfjr=
10°mol/Lo] B2 &3ljE]= AgClo] %S 29| o 9&ESIA|ITE fajr 20 o OJFES}A|
drert. & gl A7|AAoIh AgCle] 831% 10°mol/LE 1L 2404 AgClo]
10°mol 2 = xopgolo] Hop= Qujo|tt. & FFFH Y 4 lon=z AgCl

o
_—
= Ag'+ CI'9) WYL ALg3IcY,

d

@; MgF,
MgE, — Mg +2F
-5 5 25
K, =M IF T =74 %i0"
K, =5 (2s)
K, =4s’
s=026X%I0"

» B Rolsie) MgF, 2 8445
= M57Hel abbtT e £ 25

= £ o2l B44T

cf) & 1Lo] 2.6X 10" mol9] MgF,7} =Oo® m3}golo] gt matgoMofA [Mg”] = 2.6X
10%0]1 [F] = 5.2X 10 %o|C}.
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® S44mon o3bES oldlk go)

MgF, == 'gﬂ-@l

[2A] 0.1M NaFolA] MgF,°] & 83)z?

K,=MglFI=74x10"
=yg' =74 X 10"
s=26X%10"

—_—

ShE & Lofad MoF, 2 B4HG

o>

NaF(0.IM) — Na (0.1M)+ F (0.1M) ; 100% 442

MgF. — Mg* + 2F

K,=Mg'IFT =7.4x10"
s (0.1+2) =74 x10"

[: 0.1
C: s 2s
E: 5 0.1+2s Ss=TH4 X0

— 0.IM NoF foHolsie| 8445

— [F]] — et Ay — of ko (8445 7Fn): LE0|2 42}

= NoF% 58} MgF, 9 Z445 % ¥fu|

= ——  pure woker
= o™ A
£ =
L \
e &
ade 'x__
ot A
s 10 B o VIS
Q 0.040 0.080
447 Fok NoF = G (mol /L)
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2. 8ol pH
(1) okerel Lol o) E4iSlof o2 =4

CaCOy = Ca™ + C0Oy"

= : = 10— \'x

€O/ +H — HCO; = N

AFS 7hH 204 ﬂD:-Dl 3:'}-5:-1,1,04 11'”11‘%9.&‘1‘!%2 % 1o \
T

T %‘H"IE. :E?l' ede

oI i 5 S ot

CI+[H' = HCI 2

NO, # H X HNO. =

Br +H -=. HBr 4 &

L 7reke mled7| L okodalo|D g

CN"+H™ — HCN

PO,/ HH — HPOS

ST +H" — HS

SO HH' — HSO/

L pHE WAE 8445 27} (oksfey Aled|)

L

@ =49 AtetzEe] pHOl o &l

©t2 7} Bodmiad Fe(OH), (K, =4 X 107)2) 8445 L #Kf bk,

(o) &

Fe(OH); = Fe™ + 30H"
5 3s

2% Kyo=s(3s)'=27s'=4x10"
— Zol= OH7HIO BtE 2o 2
— K, =[Fe OHT =4 x 107"

s @s+10 Y =4XI10"

s=4 X0
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(b) pH =5.00) g+% BoH (c) pH =11.00) 2% BoH

Fe(OH), = Fe" +30H Fe{(OH); = Fe'' +30H
8 3s 5 3s
TR 10
s (3g+107Y =4 x 107" s (+107P =y x107®
s=4 X107 s=4 X0

3. hto12 o)t

(1) AgCl = Ag +CI Ke=[Ag'][CT]=1.8%107"
_ ; Ag(NH.): ] )
- i LY Ech.:'w;i;={ i =17 %10
Ag’ + 2NH [Ag(NH:):] Ki(Me1 2oy 99 5) = g ey~ 17 ¥ 10 @:‘)

[Ag) 74 (o1 b) — 293 Ay — §ows 27k
AgCl = Ag +CI'
+ Ag' +INH, == [Ag(NH.).]'
AgCl+ INH:; = Ag(NH:): +CI' K=K, XK:=3.1x10"

of) Atol2o] WYAA Kol Ak = Aolo] 9Pgsttt = ejgheo] wiglseo] Act -

strong field ligando]|Ct.

[=A] (a) =43t 23 (b) 3M NHsolA AgCle] & &di=5 ~L5FH?

(o) s'=K,
§= K, =13 %10

(b)  AgCI+2NH, = Ag(NH)/ +CI gk xK,=—% =3 1x10"
I 3 0 0 (3=2%)
x=0.15M
{7 - 2x X x
E: A=2x x x
— B445 27}
10 T o S
23 o
N T
R |
=
ocfa
2 10 . Pure worter
=4 o
0 1.0 2.0 3.0

NH, % & (mol/L)
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® o|L4 hbiSof Aln
| Ao o
AgCl = Ag +Cl  K,=[Ag][CI'] (®H=nie] £5)
QT P)=[Ag'L[CI'] (eleiey ~im|sief L5 )
e QDK : EhirfeHdctro1Zo) Blo| Bay
— WS AILH
= kg L oo
— AgClkintdye]
e Q{ K :-‘.a.bl'p,-iﬁ-spk—“{

X107
': Ix10™
2 QYK A0
£ .
2 i

X0~ &K,

Al ¥ =
0 Ixi0®  axio®  sxi0”
[CF ol )

[=Al] 0.0IM Cl'o]2x 0.01M Bro|2Z xZ3sh= 8o AgNOsE HAs| A7Igh
(AgCl(Ksp = 107, AgBr(Ky, = 10719)

@ AgCly} AgBra 7} WA AAEL71?
Q> Ky & o AHMo] dojitm 2 Kigro] A2 AgBro] WA o] dojdrt. AgBr 7
Aol dojub= Ago]l =t [Ag'] [Br] ) 1075, [Ag' X 0.01 ) 10%0]o & [Ag],
1071 o AgBril&lo] Qojutct,

@ AgClo] RABIK] 91 AgBrul AAE]7] o]t &|tf Ago] =2 151H?
AgClE ZMo] dojubs Ag'e] =t [Ag'l [Cl'] ) 1077 [Ag']y X 0.01 ) 10%]a&
[Agl > 10°9 o) AgCLE Aol Uofurt. weka 107 ¢ [Ag'] < 1079} Welola:
AgCle AIAEIR] k1 AgBryt A& o] Yojdct

® AgClo] AFE7] AMo| ool Fooli Bro] ri?
O Rl &

[Ag'] = 2 AgBr2 AAMEL AgCl2 AAEA] oo AgClo] AAME 7] AX9] [Ag']

olo2 [Ag'] [Br] = 1073, 10® X [Br’] = 10 %0]o2 [Br] = 107°0]c}. o] e LoHo
—5

Jolol= [Bro]n] &7]=Ei 0.0IMo]og 2001 %100 = 0.1%7} Jo} 9]0 99.9%0]

Bro] AMESS oujatct.
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[=A 1]
Tha CaFy(5)2 £l 8alA A S W] B3-S0l

0 ¥k 1 : CaFi(s) = Ca™ (ag)+ 2F (aq) K,=39x10™"
0 ¥h&2: F (ag)+ H:-0()) = HF(ag)+ OH (aq) K,=15x10™
0 ¥k&3: H.O(l) = H'(ag)+ OH (ag) K,=10x10"

= 391 958 AOAY The U1F F SuHE AL

(a) [F'] + [HF] = 2[Ca™]o] T}, (b) [OH] = 1.0 x 10""MO]|T}.
(c) 53t EoA Et g8 == S7)ett (d) [F] =08 x [Ca**]o]t}.

) a @a,b @ab,c

=)

ta,b,c .d Bab,d
si4d) pH = 30|22 [OH] = 1.0X10"Mo|® Abd ZZo|HE Fo] HF2 utgo] Ydojifn
= ’\/\o]- Eoﬂj\iﬁ‘]——’}' Can—] Q-OHE7]’ 7<7]-0H_—,}—

(=)

CaF, = Ca™

ul.=|.1.ﬂL.|-7ui"
F +H:0 = HF+0OH

CaF, = Ca" 4+ 2F
8 25
() HF]+ [F]1=2[Ca’]
F + H.O = HF+0H
1: 2[Ca™"] 0 0
i == X x
[F]=2[Ca"]—x x x
[F]=2[Ca"] - [HF]
L [F )+ [HF] = 2[Ca’™)

(b)[OH]=1.0 X 107" (pH = 30/
() AH 804 I F 2 HF & wipdup2)

_ HFUOHTT _, oy

HUFL 2 H;H —_— _E_.{._,Hg_ 27}

o L

pH=3012% [OH]=1.0 X 10" |
[HF_ys
F1 Y @
[F']+ [HF]= 2[Ca™]
[F]+ L5[F ]=2[Ca*]
2.5[F 1= 2[Ca™]
[F]=0.8[Ca®]

- 253 -



[=A 2]

O 5 &< WET 1=9H?

G K 7t 59e B4 E MXCL MY FolA], F MX7}4Hd Boiofl A of
H=tHE, HX= 7Htol 3, HY = opiloloh),

O K, 7 54 H84H MAS} MB, Sl MA7} & Z 5=t}
© G K = 2 ol29] s vt getA o et wgo] gltt

Wils 20 30
W30 33,0 0
sliAd)
(D MX — M+ X
MY — M HY)

— MHUFS athh
L) Lo

=> MY7} A Bolofad o 2} BAHEICTE

© 2% :K, =10"2 % 3f&ot

MA = M"+AY  K,=10"
s s
s°=10"
s= 10

MB, = M” + 2B K, = 10"

S 2s
4s® = 101
s = 10**

= d8HYP0IDR Ky = 1070 J=2 Fofo} dch,

MA = M7+ A" Ks=10""
5 5
s*=10"
s=10"
MB; = M? + 2B° Ky, = 10710
s 2s
4s® = 10710
s = 10°%"

— MB7hH A ki

© K, ==l no123 2oopAlRbgID 2500} of

L

oy
o
e
®
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