1
100ml (1-3)5ml

ol 1 5ml

100ml (1-3)5ml
2mol 1 10ml

5

05mol 1 10ml

0.002mol 1

0.316><f><1,000) 100

0.002m

0.00

(mg/ml)  ((a_b)x

a 0.002mol 1
(ml)
b 0.002mol 1
(ml)
f 0.002mol 1
2
3

2 B
1
100ml (1-3)5ml 0.002m
ol 1 5ml 5
100ml (1-3)5ml 0.00
2mol 1 10ml
5 0.0
1mol 1 10ml
0.002mol 1
(ppm) (((a b)>=1,0
00) 100)=<0.316
a 0.002mol 1|
(ml)
b 0.002mol 1
(ml)
2
3




( )
( )
(
(
(@D) (
)
( )
) )
213.9nm
(2) ( 228.8nm 283.5
) nm 553.6nm
(
(
)
213.9nm
217.6nm 228.8nm
265.2nm 283.5nm 553.6nm
4
(Pb)
20ml 50ml
2ml
20ml 50ml
2
5
4 5ml
50ml
S 4
1 1
2




200 300ml( 200 300ml(n
200 300ml 200 300ml
ml ml
5ml 2 ) n 5ml 2 )
105< 105<
105<= 2 105<= 2
a(m
(mg) 9
(mg/ml)  ((a b)>=1,000) (ppm) ((a b)><1,000)
(mD) (mD)
b b
(mg) (mg)
_6 D
200ml 5ml
1 2ml
50ml L—
10ml 50ml
4
330nm
€y €y
S5pl
201
1
(
4.6mm 250mm 149 177pm)
50< 10 0.5
264nm 3 4mm 3m
(2:1) 140<
9 220<
220<
m_
10
2
(
149 177pam)

10




3 4mm 3m

160<
250<
250<
m_
15
@ (2)
(€)) (@)
1 3
(@D) (€)) 1 2
200ml 5ml
1 2ml
20ml
20ml 10ml 30
ml 20ml 2
0.05 2m
| 6ml 20ml
10ml
20ml
4
508nm
€5 I 3ul
2ml 1mol | (CHY)
5ml
1ml 5
20 1
1l
3 10
0.25mm 30m
0 5
0.25pam
45<= 4 15<
300< 10

250=

263




13

1)

(€H)

5ml
25°
15 1,000 400mV
( )
)

70ml

5.6mm

Imm

10mm

0.2¢9




5ml

J
L 40ml
30mm
J
1.2 5nml
5ml 2
5ml 10
40ml 29
B C H
C 5
ml D
25< 1
5ml
2.0ml
8 .
€y €y
S5pl S5pl
1
0.53mm 30m (
177 250pam)
lpam
50<= 5 10< 20
100< 3 4mm 2m
220<
220< 120<
150<
200<
7
2
( 177 250pam)
10
3 4mm 2m




80=

2.5ml

150°
200°
@) ©))
€y €))
@ €)) 12
€)) [€))
. 50l N,N- 10
2.5ml ul
90°
0.5ml
0.25mm 25m (
177 250pam)
3pm
25
80<= 1 10< 3 4mm 3 4m
250° 10
200° 50 60°
250° 100 150°
200°
9
3
@) ©))
€)) €))
€h) €))
€)) €))
50pal N, N- 10l




90=

0.5ml
. 1
149 177pam)
10ml 15 20
50l
3 4mm 2 3m
50< 30
60 70<
150<
0.25mm 25m 200<
3pam
90
80< 1 10<
250< 10 2
200<
250< ( 149 177pam)
3 4mm 1.5m
120<
5 150<
150<
3
4
@ @
€y €y
¢y €y 1 2
€y €y
1l 2l
0.32mm 30m (
149 177pm)
Spam
240< 5
240< 1
240< 3 4mm 1 2m
170<
250<
5 250<




@ @
€y €y
€y €y
€y €Y
100ml 90ml
n— 50mg
50 100ml
mg 100ml 100ml 1
1 2 3 4 5ml 2 3 4 5ml 20ml
20ml Iml
Iml 20ml
20ml 3pul
1l
n_
0.25mm 30m (
175 246pam)
0.5pam
25
60< 4= 100< 3 4mm 2 3m
10< 150<
90 110<
220<= 220<
220< 220<
11 15 20
@ @
1l (€H) 3l (€))
n_
(u9/9) (19) @ (ppm)  ( (mg)><1,000)
€y €y




4._.6mm 250mm 4._.6mm 250mm
40< 40<
217nm 217nm
A B
A B A BB 7) (100 0)
A B33 7) (100 0) 35 10
35 10
@ @
€y ¢y
€y €y
20ml 3ml
4- 5ml
2.5ml
100ml 10
20ml
510nm
¢y €y
1l 5ul
0.32mm 30m (
177 250pam)
Spam
120< 1 5< D— 30
170< 3 4mm 3 4m
200<
200< 70 80<
150<
150<




(2
@

@

lcm
60<

2ml

100=

30

95=

2
@

€y

60=
100=

Icm

30

2ml

95<=

30




25

30 n—
25< 1 < 1
2 C 2 C
) ) C ) ( )
1 1
Zn _[K 8012, 1
o CHsCOCH-COCHs [K 8027, 1 CHsCOCH2COCHa( )
CH:CN [K 8032, 1 CHsCN( )
CuHuNsO  [K 8048, 1 Sh( )
NH: [K 8085, s 28 30 ] NHa( )
98
(99.5) CHsOH [K 8101, 1
( ) (99.5) )
CaHsCI0 CsHsC10( )
98
SbCl:  [K 8400 ]
CHLCI. 99 CH:LCI. 99
C-H:Cl 99.5 C-H:CI 99.5
HCl [K 8180, 1
CeHuNO 98 CeHuNO 98
KMnO. [K 8247, 1
cd 99.9
HsCeHsO-  [K 8283
1
CsHiN20- [K 8284
1
0— CGHACH3OH(1 ) 0— CeHACHaOH(l )
m— CeHACHsOH(l ) m— CeHACHsOH(l )
p— CeHACHsOH(l ) P— CeHACHsOH(l )
(CsH4CHs0)sPO
90
CHsCOOH [K 8355 1
CHsCOONHs  [K 8359, 1
CHsCOONa _[K 8372 1
(@) Pb(CHsC00). 3H.0 [K 8374,
1

As:0s [K 8044,

KCN [K 8443 1

12




N,N- CsHwoAQgNS: rK

9512 |
(Csz)zNCSzNa
1,4- 98
CsHsOH CsHsOH
CHLCI: [K 8161, 1 CH2C o )
N,N- CHsCON(CHs)2
(CeHs)COs (CeHs)COs
97 97
(NH4)2C0: H.0 [K 852
11 -I
NaCz04 rK 8528,
Pb(NOs).  [K 8563, 1
Ba(N0s). [K 8565 1
NaOH [K 8576 1
CeHsCHCH: 99 CeHsCHCH:
N2 N2
(Csz)aBNa
98
CHO [K 9705, 1 CaHsO (
)
(CZH5)3N (C2H5)3N
99 99
(CAHQ)SN (C4H9)3N
98 98
CeHsCHs  [K 8680, 1 CeHsCHa
(CaHs)2SnCl: (CaHs)2SnCl:
97 99
Ge0: GEOzg )
99
A (CHa)zC(CeHAOH)z A (CH3)ZC(C6H40H)2
A 99 A 99
CsHsN  [K 8777, ]
CisH140-S 1
cm
445nm 1.0
C19H1205
CeHsOH [K 8798 1
75mg 1.0ml 40ml
10ml
250ml
lcm 470nm
0.70
CeHA(COOCan)z(l ) CGHA(COOCBHN)Z(]. )
p tert (CHs)sCCeH.OH p |p—tert— (CHs)sCCeH.OH p
tert 99 —tert— 99
CeHsCsH- n— CeHsCsH:  n—

97




C6H5C3H7
CioHi0Br.0sS [K 8844 ]
CeHus [K 8848, 1 .
K3[F€(CN)6] [K 880
1, l
CiHis [K 9701, ] n— CrHas( )
CsHz2 n— Csleg !
H:BOs [K 8863 1
CsHsCOOCHs CsHsCOOCHs
98 98
CeHsCINsS  3H:0 [K 8897 1
2 CsHesN2S 2 2— CsHsN2S 2—
95 95
KI [K 8913,
_1
Na.S 9H.0 [K 8949
H.S0. [K 8951 1
2 2
1 1
1509 150g
3ml 2ml 3ml 2ml
1,000ml 1,000ml
4 4 4— 4—
1.369 1,000ml 1.369 1,000ml
400ml
1,000ml
20 (99.5)40ml 20 40ml
200ml 190ml
(@) 49
125ml
250ml
6mol/1 540ml 1,000ml
1mol/I1 90ml 1,000ml
0.1mol/I Imol/| 100ml 1,000ml
( ) 7.54q 1,000ml ( ) 37.7g 5L
0.5 5¢9 0.5 5¢
1,000ml 1,000ml (mol )
pH 3.5 pH 3.5
__25¢g 100ml g 100ml
4 40ml 1,000ml 4 40ml 1,000ml
1 129
100ml 2
16.49g 100ml 1 3
2 7
11.8¢g
100ml 1.4 2
1g 10ml

14

25




1ml 109
100ml 10ml 100ml
100ml
B Iml
100ml 10m
| 100ml
2,6— 2,6—
2,6 100mg 2,6— 100mg
10ml 10ml
- 59
5¢ 100ml 100ml
0.1mol 1 6.4ml 1,000ml
4.3qg
100ml
100mg 100ml
19 50ml
70 7.8ml 500ml
N,N- 0.1mol 1 10ml 1,000ml
0.50g 100ml
0.1g 100ml
0.05 0.05
0.05¢g 0.5ml 100m
0.1g 50vol 100ml |
_8.69 1.8ml
8.69 1,000ml
_1.8ml 1,000ml
10 10
10g 100ml
1 4.0g 1 4.0g
100ml 100ml
2 6.29 100ml 2 18.5¢g 100ml
1 2 19 2 10
(
0.4g 10ml 0.4q 10ml
100ml 100ml
16.5¢9
100ml
L— L— 112
59 g L— 20g 500ml
10ml 30ml
3
3 3
0.002mol 1 0.002mol 1
0.31g 1,000ml 0.33¢g 1,000ml
0.005mol 1 0.0Imol 1

15




100ml (1-3)5ml 100ml (1-3)5ml
5ml 5 5ml 5
0.005mol 1 0.0Imol 1
10ml 10ml
(1-3)5ml (1-3)5ml
5ml 5 0.005mol 5ml 5 0.0Imol 1
1 10ml 10ml
10 (6 a) 10 (6 a)
a (m a (m
D D
0.005mol 1 0.0Imol 1
( )0.6700g 1,000ml ( )0.6700g 1,000ml
1 1
0.1mol 1 6.4ml 1,000ml
4 4
1.0g émol 1 1.0g 6mol 1
Imol 1 Imol 1
1,000ml iml 1mg 1,000ml 15ml 0.1mol 1
1,000ml
iml 5
Oml iml
20ml
5 Iml lpg
500mg
25ml (1.
1.874q 6) 500ml iml (1-6)
(1-2) 2- 100ml iml  50ml
5) 1,000ml Iml Im (1-2)10ml L—
g 10ml 50ml
iml
4 100ml iml 4
200ml iml 0.
05pag
10 1.
Omg 100ml Iml 0g n— 100ml Iml
100ml 5ml n— 100ml
100ml iml 2.5ml n— 100ml
0.5p9
100ml 9 100ml 9
8ml  N,N- 8ml (7
3)
250l 250l
N,N-
100ml iml
N,N- 50ml (3 100ml iml
iml 60p1g 7 3
100ml iml
a 3 100m

16




17

200ml 190ml 200ml 190ml
( ) ( )
200mg 200mg
a(m
( 9)
) 200ml
1m ( ) 200ml
|
( ) 100ml Iml
( ) 200m
Iml 109 | Iml
( )
100ml
a 200
100mg 100mg 10
10 50ml 50ml 0.
0.1mol 1 100ml Imol 1 1,000ml iml
1ml 1mg 0.1mol 1 100ml
iml
200ml
5
iml 5119
10ml 4% 100ml
1ml 0.540
2ml 100ml
5
iml 0.1pag
( ) ( )
100mg 70 7.8ml 0.
1mol 1 10ml 1,000ml
10ml ( )
10ml 100ml (
2ml )
1.5¢g 1.5g 20
20 1,000ml 1,000ml Iml
1ml 20 100 20 100ml
ml iml 159
m— 0.0449g o—
0.044q p— 0.044q
150ml
100mg
100ml iml
60ml 100ml
il | 10pug
144m
g 1g




144mg

19 Iml
100ml 1
Iml ml 200ml 2ml
100ml il | 8ml 30ml
1mg 20ml 2
iml
4 100ml 1ml 0.05 2m
4 100ml iml 1 6ml  20ml
0.1pag 10ml
20ml
100mg__ 100mg__
2 3 1,000ml
100ml iml
2 3 1,000ml 1
ml 1pag
159.8mg 10 10ml 159.8mg 0.1mol 1
100ml iml 1mg 1,000ml 10ml 0.1mol 1
100ml
1ml ( ) 159.8mg
200ml 1,000ml 10m
5 iml 519 | 100ml (
8ml 2ml )
100ml
5 iml
0.4pg
iml
100ml
iml 10pug
( )
190.3mg 0.1mol 190.3mg O0.1mol 1
| 100ml Iml 500ml 10ml
1mg 0.1mol 1 100ml
iml 0.1
mol 1 1,000ml iml
1pg
105
< 4 0.10g
(1-5)5ml
(1-20) (1-20)10ml
1,00
Ooml 1ml 0.1mg
10ml
(1-20)10ml
1,000ml 1ml
1pig
1.0g 1.0g
100ml Iml 100ml 100ml Iml 100ml
Iml 20ml 1ml 20ml
iml 5119 3ml
4— 5ml
2.5ml 100
ml 10

18




. 1.
5¢ 20 1,000m 59 20 1,000ml
| Iml 20 Iml 20 100ml
100ml Iml
g
2— 2— 2— 2—
200mg 200mg 100ml
100ml 1ml Iml 100ml
100ml iml 2—
20pg
1 1
€D 2.5cm €D) 2.5cm
1 1
4 4
24 24 20ml
(1-2)2m
|
0.1mol 1
10ml
2 2
a a
0.5p19/ml 5pig/ml 1.1L
50ml
0.1mol 1 100ml
1.1L ( ) 50ml
0.25p9/ml 2.5m9/ml 0.1mol 1 100ml
’ 5oml 4%
100ml
@ @
2.5cm 2.5cm
1 1
4 4
24 24 5m
|
(1-2)2ml
0.1mol 1
10ml
2 2
a a
10ml 10ml
2.0 4.0 6. 1.0 2.0 3.0 4.0 5.0ml
0 8.0ml 10.0ml 4% 0.1mol 1 10ml
10ml

19




C(pag/ml) S(cm
D) v(ml) c(mg L)
( 2.5cm
1.7pg com?
17pg e’ ) S(cm) v(ml)
(kg cm) (CxV) S
1.719
cm’ 17pg o’
(Mg con’) (CxVx<2) S
2 2
@ @
( (
2 2 b
b )
)
1 1
a a
1.0g 1.0g 1
2ml 0
450< 450<
1-2 b5ml 10
0.1mol 1 20ml ml (
0.2ml )
3
0.1mol 1
100p1g/9g 10ml
1ml 0.1mol 1
10ml
2 2
a a
4 4
Pb 1ppm
j1g/ml
b b
10pag/ml 10ppm
@ @
1 1

20




a a
5ml 5
5pg/ml 1
30pag/ml 4
30pp
m
2 2
| G
b
)
a a
0.5¢g 10g 500ml
100ml 50ml
3 7 20ml 40 4
5ml
40< Iml
25ml
25_0ml 2,500 10
50p19/g
0.5¢g 10g 500ml
15ml 100ml 50ml
40< 4
25ml 5ml 5ml
1:1 5nml 2.5ml
60ml
5ml 5ml 2 30ml
2:1 1 30ml 0.5mol 1 pH3
oml
20ml 2
1,00010/9
40ml 2
Iml

5ml

21




0.5¢ 20ml 5mm 1g
N,N- 20ml
2.5ml
1pg/g
20ml
30pag/ml 30ppm
n_
150 g/ml 150ppm
3
a
30pag/ml 30ppm
100= 100<=
n_
150pg/ml 150ppm
4
a
0.5¢ 20ml 0.5g 20ml
ml Iml
20ml 20ml
n_
5,000pu9/9 5,000ppm
( ) (
2,000p19/9 2,000ppm
1 7
000pag/g 1,000ppm
b
30pag/ml 30ppm
n_
240 g/ml 240ppm
5

22




23

a
0.59 2.0g
300< 450 300< 450<
< 0.1mol 1 5 0.1mol 1 10ml
Oml
10019/9
0.5¢ 20ml 5mm 1g
N,N- 30ml
2.5ml (7 3) 20ml
50< 30
6119/9
b b
30pag/ml 30ppm
6 6
a a
4
0.05p1g/ml
4
0.1pg/ml
30pag/ml 30ppm
7 7
a a




20 20
15p1g/ml
30pag/ml 30ppm
8 8
a a
20 20
15p19/ml
30pag/ml 30ppm
9 9
a a
30pag/ml 30ppm
n_
120pag/ml 120ppm
10 10
a a
A( p—tert— A( p—tert—
1.0g 200ml 1.0g 200ml
20ml 20ml
100ml 3,000 10 100ml 3,000 10
2ml 10m | 2ml 10m
| 20ml iml | 20ml iml
0.5pam 0.5pam
A( p—tert— A( p—tert—
) 500119/g ) 500ppm
A( p—tert— A( p—tert—
) )

24




500p19/9
1.0g 200ml
20ml
100ml 3,000 10
Iml 2ml
(
) 1pg/g
b
A( p—tert—
)
lcm?
2ml 25<
1 25ml
10ml 5
25ml
10ml
25ml
A( p t
ert )
2.54g/ml
1
2
A( p tert
) 2.5pg/ml
30pag/ml
11
30p1g/ml
3
@ ( )
( )
(
1 b 2—
)

25

500ppm
1.0g 200ml
20ml
100ml 3,000 10
2ml
(
) 1pp
m
b
A( p—tert—
)
lcm?
2ml n— 25<
1 25ml
10ml 5
25ml
n— 10m
1
25ml
AC
p—tert— )
2.5ppm
1
2
A( p—tert—
) 2.5ppm
30ppm
11
30ppm
3
@ ( )
( )
(
1 b 2—
)




1 1
a a
1.0g 1.0g
2ml 10
450= 450<
1.2 5ml 0.1mol 1 10ml
0.1mol 1 20ml Iml 0.1mo
11 10ml
1009/9g
b 2— b 2—
2 2
a a
5ug/ml 20ml 3ml
4— 5ml
2.5ml
100ml 10
510nm
b b
c c
4 1 4
ml 15ml
15p1g/ml
d d
4 4
Pb 1 1ppm
j1g/ml
pH7 pH7
e e
60 g/ml 60ppm
20 20
@ @

26




1 1
a a
€y ( ) €y ( )
1 a 1 a
10p19/9
10ml 0.1mol 1 100ml
10ml 0.1m ( )
ol 1 100ml 10ml 0.1mol 1 100ml
2 2
a a
b b
20ml
5 _
1pag/ml ( ) 10ml 0.
Imol 1 150ml
40pag/ml 40ppm
1 ( ( 1 ( (
) )
) )
¢y €y
60= 60=
. 60< . 60<
30 30
lcm? 2ml 60 lcm? 2ml 60<
60< 30 30
100< 100<
95< 30 95< 30
n— 2
25< 1 5= 1
@ @
1 1
a a
10ml 100ml 5ml
0.2p1g/m 20ml
| 10ml 5ml
15ml 10ml
50ml

27




3ml A
0.5 100ml
3ml
1.2ml
b b
50ml
450=
0.1pag/ml (1-2)5ml
0.4pag/ml
100ml 5 Imol 1 10ml
50ml O0.1mol 1 100ml
( )
20ml O0.1mol 1 100ml
2
5pg/ml 20ml 3ml
4— 5ml
2.5ml
100ml 10
510nm
3 3
4 4
30ppm
30pag/ml
3
3 n
N 90ppm
90 g/ml
30ppm
30pag/ml
30ml
30ml
10ml 2
10ml 2
a(mg)
a(mg) 30ppm
30pg/
ml (ppm) ((a b)><1,000)
(mg/ml) (@ b)><1,000) (mD)

28




(@) b
b (mg)
(mg)
5.
20 n— 25
0.5pg/ml 2
lcm’ 0.4ml n—
25
6.
5
5 5
24 24
lcm 2ml 5 lcem? 2ml 5
5 24 5 24
10ml
0.05pg/
ml

29




1 1
€y €y
@ @
1 1
20ml 3 100ml
B 4
Pb 1pag/ml
500<
10ml 10ml
25ml 5ml
50ml
2ml 2ml
50ml
2 5
(D)
( Yé6ml 100ml
2 C 3
2 C
1
2. 2
20ml 10ml 2 B
B 7 A
0.
1pag/ml
2 2
@ @
4 4 A
1 (@ 1 (@ 2
3 3
4 4
€y €y
@ @
1 1
50ml 100ml 100ml (1-3)5ml 0.002m
3 B ol 1 5ml 5
50p1g/ml 100ml (1-3)5ml 0.00
2mol | 10ml

30




5 0.0

(ug/ml)  ((a-b)><0.

Imol 1 10ml
0.002mol |

316><f>=1,000) 50

50ppm

(ppm)  (((a b)>=<1,0

00) 100)><0.316

a 0.002mol 1
(mD)
b 0.002mol 1
(L)
(@D
0.002mol 1
( ) 0.33¢g 1,000ml
0.0Imol 1
100ml (1-3)5ml
5ml 5
0.0Imol 1
10ml
(1-3)5ml 5ml
5 0.0Imol 1
10ml
10 (5 a)
a (m
D
0.0Imol 1
( )0.6700g 1,000ml
1
2 2
3. 3
100ml 5 3
B 3
9 200ml
0.1mol 1 10ml (
0.5 pg/ml
3 0.2ml ) 5ml
C 1
Oml 100ml 5 25<
15
1,000 400mv
5ml
(D)
0.1mol 1 ( )9.5ml 1,00
Oml
100mg
(1-10)25ml
(1-2)5ml
0.
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Imol 1 1,000ml 5ml
0.1mol 1 50ml (
Iml
)
100mg 100ml
4. 4.
200 300ml 3 300ml 105<
B 5
50ag/ml 105= 2
50ppm
(ppm) ((a b)><1,000)
(ml)
a (mg)
b (mg)
5. 5.
4 A 4 A
1 (@ 2 1 (@ 2
’ , ’ , 3
) ( )
30 30
150 150
100ml 75ml
10ml 10ml
5ml 5ml
5mi 5ml
50ml 50ml
20ml 25ml
10ml 10ml
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20ml 25ml 10ml
2 B
A
¢ ) ¢ )
« ) « )
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