el ERMERES $4E

1. (X1.1) lcn=2,n=4%2KATSHL,
1/2 = 1.097X107(1/22-1/42) = 2.06X106m’!
L7035 T, L= 4.86X107m = 486 nm (X 1.2 &M8)

a. HCLIZ/AKFTIRTHEEEL TWAH LEEZHNHDT, [H] = 0.002mol/L

L7213 ->7TC, pH = —log[H] = -10g(0.002) = 2.7
b. K . .
NH; + H,O == NH,;"+OH
e [NH,"] [OH'] KIH,0] =K, = [NH,"] [OH']
[NH;] [H0] ? ° [NH;]
[NH3]+[NH4+]=O.1 (mol/L) 7R T, [NH, = [OH ] =y (mol/L) & B&. [NH5]=0.1-y (mol/L)
2
—10-PKD) — 1 (-4.75)— s Y
K, =100P 10 1.78x 10 o1y
y2=(0.1-y)(1.78x 10°)= #J 1.78x 10° (y(1.78x 10°)HVI\& EETE5EL0)
y= 1.33 x 107 (mol/L) = [OH]
-14 2
[H']= By _ 1Ox 107 (moll) =7.52x 1072 (mol/L) — pH=11.1
[OH-] 1.33x 1073 (mol/L)

© NHQ I3RS T 2HO 331 R T8 BNHeh S 215 T8 3, 1 5T NHOKATR ISBIE £ R S,

K
NH,"+H,0 == NH,OH+H"

Ky _ 10x 10™(mol/Ly 1o [NH7OHT[H']
K,= = =5.62% 1010 =

K, 1.78x 105 (mol/L) [NH,']
AN pK, = 4.75h'5

[NH,/OH] = [H"] =y (mol/L) &9 %&, [NH,]=0.1-y (mol/L)

2
=5.62x 10710

0.1-y
y2=(0.1-y)(5.62x 10719 ) =ca. 5.62x 107!
y= [H]= 7.49x 100 (mol/L) —> pH=5.13
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2. HA + H,0 A + H;0"
SEEpREET  (0.2-0.0002) mol/L 0.0002 mol/L 0.0002 mol/L
=0.1998 mol/L
« [A™][H;07] (0.0002 ) 2.0% 107 (molL)
= = — =2.0x mo
* [HA] (0.1998)
pK, = -log(2.0x 107) = 6.7
b

pH = -10g(0.0002) = 3.7

02 mol/L x 0.5L=0.1 mol BERFDHADEILE)
{tZEAHPIEREFRSR
0.1 mol (HA) /0.1 mol/L (KOH) = 1000 mL

1000 mL 0.1 mol/L KOHKERHWIHE

3. NaH,PO, Z V&N L72 /KIS D pH 1X, X 4.5 55 9. 8 F2EE (NaH,PO, DR FE N FE

DRV ERELT). HPOIZ 1 MED OH Z MM X 7RIS T2 EE 2 B D
e, pHIZ (K, + pK,) /2 = 4. TRELLEZOLND.

Na,HPO, Z A7 L 72 KK D pH I, X 4.5 75 4. 7 F28 (Na,HPO, D 2N 84y
EWERELT). HPO,IZ 2 MED OH ZMMA 72 AIRICHYSY T B2 6D )
5, pHIiZ (K, + pK.)/2 = 9.5 RELLEZOND.

4.
a.
CCI;CO,H Cl,CHCO,H CICH,CO,H CICH,CH,CO,H  CH3CO,H
(PKa =0.7) (PKa =1.3) (PKy =2.9) (PKa = 3.99) (pKa = 4.8)
o g™ O g
O,N O,N
(PK, =3.4) (PK, = 4.2) (PKa=7.2) (PKz = 10.0)
H H H H cH
\”)g( \%COzMe Q \H/ : CH,COMe
O O 0 @
(pK, = 8.8) (PK, = 11) (PKa = 16) (pKa = 20) (PKa = 25)
d. o
HC—CH HZC¢\CH3 H,C—CH, CH3CHj3
(pKa = 25) (pKa = 35) (pK, = 44) (PK, = 50)
e. NH2
HN'SN'H  CHaN*Hy + H,0
— H,N" “NH,
(PKy =7.0) (pKz = 10.6) (PKy = 13.4) (PKa=15.7)
f
HI HBr HCI HNOg HF
(pK, =-10) (PK, =-9.0) (PKa =-7.0) (pPKa=-14)  (PK;=3.2)



5. pK+pk = 14 75, pk =

H DI E pK, /NS <, HWEMERRWNZ 21T b.

a.
CH3NH,

(PKp = 3.4)

cf. +
CH3NH;

(PKa =10.6)

(CH3),NH
(pKj, = 3.36)

cf. +
(CH3)2NH;

(pKy, = 10.64)

0

N
H
(PKp = 2.8)

cf.

5

I
N

(PKp = 11.2)

NH3
(PK, = 4.8)
+
NH,
(PKz =9.2)
CH3NH,
(K, = 3.38)

+
CH;3NH,

(PK, = 10.62)

(PKa =5.2)

©/NH2

(K = 9.4)

+
™

(PKa = 4.6)

(CH3)3N
(pKp = 4.24)

+
(CH3)3NH

(PKp = 9.76)

o

(PKp = 9.4)

+
o

(K, = 4.6)

14 — pK,. L72h->T, LARMD pK, HARE W

NH,
O,N’ :

(pK, = 13.0)

+
NH,
O,N’ :

(PKa =1.0)

NH3
(pKp = 4.8)

NH,

(PKa =9.2)
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a.
PKat = 9.6 pKap = 2.3

-H* -H*
H;,N* C00" =——— H,N” >COoO

[H(Glycine)]* H(Glycine) (Glycine’)

/
HsN*" >NCOOH

[H(Glycine)pt T(CCINe) (Glycine’)
100

pH

23—

N -~ ==

fin

[7) 2 cxdd ZNaOHD Y E]

pH 9.6

A 1 IZF100% [H(Glycine)]* e A el e

\ . DFEEDER/MNOICRB D, KABAEDIRD
B : [F1F100% H(Glycine) ———— 15_%\?%,12%5 (pHO:G : %gg;_;—.\)'M =
C . H(Glycine’) : (Glycine) = 50:50

c. bDET T 7 ETpH ZEBOIEN/NSWDIE, pH 2.3 fFiF ¢ pH 9.6 f1Ir T
HY, ZOMFERTREERENSRKIWVWE TFHEIND.

7. E = E-{(0.0591)/2}In{(0.01 M1/ (0.001 M)}
= +0.771 - 0.068 = +0.703V

8. [X14.14 775, Fe2H MnO4 |2k L TEILHIE LTEIC B2 b 5.
5Fe2t 2 5Fedt+5e (E = +0.77V)

MnOs + 5e 2 Mn2+ (B = +1.51V)
ARt9 5 & 5Fe?t + MnOys 2 5Fed* + Mn2+ (R4~ D)
ZOZRDOEENIAER = (+1.51V) - (+0.77V) = 0.74V
K 4.54 12, REEREE), T298K L7 5), n(= 5), 77 77 —E#), AR(=
0.74 V) &A% &, 1364logK = 85333 —logK = 62.6
L7=MN->T, £ Aill= 1: 10626

9. NADH + H* 2 NAD* + 2H* + 2 (B = -0.32V)
LR + 2HT + 2e 2 IR (Er = —0.19V)
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a5 L,

NADH +v v fig+ H+2 NAD +3.f  (CEnIA~E D)

X 45412, n(= 2), K77 77 —E#), AP(= 0.13V)ZRAT DL,
AG = —5996 cal/mol

725, 1364logK = 5996 —logK = 4.4

L7=moC, B A= 1:1044 = 1:25X104



