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NIST(Office of Standard Reference Materials, National
Institute of Standard and Technology), IAEA (International Atomic Energy Agency,
Analytical Quality Control Services), NRCC (National Research Council of Canada),
NIES (National Institute for Environmental Studies)



10 209

0.4 mg/kg
0.01 0.1 mg/kg

20 30 cm

64 1974 9 0.005 mg/L 0.0005
mg/L
0.0005 mg/L

0.5 3ng/L 2 15
ng/L 1 3ng/L
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100 10 =10 1
900 30 =30 5 1
4
5
4
4
50 cm 5cm 5cm 50 cm
5 5
/ 1
50 200 m
2 mm
0.2 mg/kg mg/kg



Parmelia

Usunera

Garty 2001

g
1 5
3m
1 2m
0.1 N
20 ml
L/min
1N
MnO2
10
0.025 mg/ms



3000 rpm

lcm

10

1 5ug/g

40 ng/g

20

10 ug /g

250 300

lcm 10 mg

10

50%

ml



50 100 ml

pH

10 ng/ml

cm

1970

0. Hg/g
Hg/g

1 ppm =1 mg/kg (L) = 1 pg/g (ml) = 1 ng/mg (ul)

1 ppb =1 pg/kg (L) = 1 ng/g (ml)
1 ppt =1 ng/kg (L)



nm

1 151U/
90<=

1960

253.7 nm

uv

30

197Hg
Hgo
HgZ+
253.7
1 0.1 ng

50 ml

10



(10 cm )
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200 230 30
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HNOs HCIOs 1 1 100 ml

100 ml
H2S04
HCI
10% SnCl2 10g HCI9ml
100 ml N2 100 ml/min 20 30
5N NaOH 2049 100 ml
0.1N NaOH 5N NaOH 50
0.1% L L HSCH2CH(NH2)COOH HCI H20
10 mg 0.1N NaOH 10 mi
2. CHsHgCI 12.5mg 100 ml
100
Iml 10pg Hg
0.5 ml 0.1% L
5ml 10 ml 3
1200 rpm 3
1 Iml 0.1pg
Hg
1IN H2SOa4 30 ml 1000 ml
1% KMnOa 19 1N H2SO4 100 ml
0.5% KMnO4 0.5¢g 100 ml
CsHsCHs
Hg 201
250
3. 50 ml 150 mm
13 mm
10, 100 1000 ml
0.2,05,1,5 10 ml

12



20 ml

10 ml
V4
0.5% KMnOa4 KMnOa4
c
05¢g
0.1g 0.5ml
1ml HNOs HCIOs 1 1 2ml H2SO04 5 ml 200
230 30
HNOs HCIOs 1 1 2ml H2S04 5 ml
1 2ml
4
0.10 ug Hg/ml 0 1.0 ml
Hg 0.10 ug 1mil
HNOs HCIO4 1 1 2ml H2S04 5 ml
d
V mi 5 ml
20 ml
10% SnCl2 1ml
30
30 90

5)
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V ml 5ml
Ps

ml)

20ml = © mm

7

Mg /g = 0.10 pg><(Ps-Pbl)/(Pstd-Pbl)><

ng/g or ml = 100 ng><(Ps-Pbl)/(Pstd-Pbl)>

Hg 201

1 ppm

13.5mg 100 ml

HCIOs 1 1 4ml H2S0410 ml

1000
3
4
HCIOs+ 1 1
5

1mil 100 pg Hg

1ml

21 mm 200 mm

14

Pbl, Pstd

<1/ (9

<1/ (g or

HNO:z

0.10 pg Hg

HNO:z
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0.02 0.05 0.10 pg Hg/50 ml

1
05¢g 10 mg
,1ml
HNOz HCIO4s 1 1 ,2ml
H2SO04, 5 ml
200 230 ,30
50 mi
5ml
10% SnCl2, 1 ml
AAS

15



HNOs: HCIOs 1 1 ,2ml
H2S04, 5 ml

2 ml
200 230 , 30

50 ml
, 5ml

10% SnClz, 1 ml

AAS
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mg 100
20 ml
CHsCOCHs3
C2HsOH
HNOs HCIOs 1 1 100 ml
100 ml
H2S04
HCI
10% SnCl2 10g HCI9ml
100 ml N2 100 ml/min 20 30
5N NaOH 2049 100 ml
0.1N NaOH 5N NaOH 50
0.1% L L HSCH2CH(NH2)COOH HCI H20
10 mg 0.1N NaOH 10 mi
CHsHgCl 12.5 mg 100 ml
100
Iml 1.0pg Hg
0.5 ml 0.1% L
5ml 10 ml 3
1200 rpm 3
1 1ml 0.1 pg
Hg
1IN H2SO0a4 30 ml 1000 ml
1% KMnOa 19 1N H2SO4 100 ml
0.5% KMnOa4 05¢g 100 ml
CsHsCHs

17



Hg 201
50 ml 150 mm
13 mm
10, 100 1000 ml
0.2,05,1,5 10 ml
20 ml
10 ml
V4
0.5% KMnOa KMnOa
c
10 mg 1ml HNOs
HCIO4 1 1 2 ml H2S04 5 ml 200 230 30
100 ng Hg/ml 0O 1.0 ml Hg 100 ng
1ml HNOz HCIOs 1
1 2ml H2S04 5 ml
d
V ml 5 ml
20 ml
10% SnCl2 1ml
30
90

18



V ml
Ps

5ml

20 ml

ng/mg

mm

= 100 ng>=(Ps-Pbl)/(Pstd-Pbl)>< <1/

05¢g

10 mg

AAS

,1ml
HNOs HCIOs 1 1 ,2ml
H2SO04, 5 ml
200 230 ,30

50 ml
5ml

10% SnCl2, 1 ml

Pbl, Pstd

(mg)
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1 3

2.0 mm
HNOs HCIOs 1 1 100 ml
100 ml
H2SO0a4
HCI
10% SnCl2 10g HCI9ml
100 ml N2 100 mli/min 20 30
5N NaOH 2049 100 ml
0.1N NaOH 5N NaOH 50
0.1% L L HSCH2CH(NH2)COOH HCI H20
10 mg 0.1N NaOH 10 mi
CHsHgCl 12.5 mg 100 ml
100
Iml 1.0ug Hg
0.5ml 0.1% L
5ml 10 ml 3
1200 rpm 3
1 1ml 0.1 pg
Hg
1IN H2SOa4 30 ml 1000 ml
1% KMnOa 19 1N H2SO4 100 ml
0.5% KMnOa 0.5¢g 100 ml
CsHsCH3s
Hg 201

250

20



50 ml

13 mm
10, 100 1000 ml
0.2,05,1,5 10 ml
10 ml
0.5% KMnOa
c
05¢g
1ml HNOz HCIOs 1 1 2ml
30
1.0 ml Hg 0.10 ug
HNOz HCIOs 1 1 2ml
105 4
/ WW/DW
d
20 ml
10% SnCl2 1ml
30

30

21

H2S04 5 ml

10 20 g

200 230

150 mm
V4
KMnOa
H2S04.5 ml
0.10 pg Hg/ml O
1 ml
V ml 5 ml
90



V ml 5ml 20 ml mm Pbl, Pstd

Ps H9/g
ug/g =0.10 pg><(Ps-Pbl)/(Pstd-Pbl)>= <1/ (9)<WW/DW
WWwW/DW /
05g 10 mg
,1ml
HNOs HCIOs 1 1 ,2ml
H2SO4, 5 ml
200 230 ,30
50 ml
5ml
10% SnCl2, 1 ml

AAS
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0.45 um
HNOs HCIOs 1 1 100 ml
100 ml
H2S04
HCI
10% SnCl2 10g HCI9ml
100 ml N2 100 ml/min 20 30
5N NaOH 2049 100 ml
0.1N NaOH 5N NaOH 50
0.01% 2200 ml
CsHsN:NCSNHNHCsHs 0.011 g 100 ml
0.1N NaOH 50 ml
1IN HCI
100 ml 0.01%
0.1% L L HSCH2CH(NH2)COOH HCI H20
10 mg 0.1N NaOH 10 mi
CHsHgCl 12.5 mg 100 ml
100
Iml 1.0pg Hg
0.5 ml 0.1% L
5ml 10 ml 3
1200 rpm 3
1 Iml 0.1ug
Hg
1N H2SO4 30 ml 1000 ml
1% KMnOa 19 1N H2SO4 100 ml
0.5% KMnO4 0.5¢g 100 ml
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20N H2SO4 1L 350 ml

600 ml 1000 ml
10N NaOH 400 g 1000 ml
10% NH20H HCI 1049
100 mi
10% EDTA Ci0H12N20sNas 4H20
10 g 100 ml
CsHsCHs
b
Hg 201
250
50 ml 150 mm
13 mm
10, 100 1000 ml
0.2,05,1,5 10 ml
2L
10 mi
V4
0.5% KMnOa. KMnOa
c
2L 2L 20N H2S04 10 ml 0.5% KMnO4 5ml
5 10N NaOH 20 ml 10% NH20H HCI 5 ml
20 3) 10% EDTA 5 ml
0.01% 10 ml 1
1
10 ml 1200 rpm 3
05¢g
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7 ml

60 1 ml
HNOs HCIO4 1 1 2ml H2S04 5 ml 200 230
30
2L

100 ng Hg/ml O 0.2ml Hg 20 ng

d
VvV mi 10 ml
20 ml
10% SnCl2 1 ml
30
30 90
VvV mi 10 ml 20 ml mm Pbl

Pstd Ps

Hg ng/L 20 ng><(Ps-Pbl)/(Pstd-Pbl)>= <1/ (L)
1 ng/L
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Cl

Clz

EDTA

P 14-15

26

Cl

20

3-1-1

Clz



2L 2L

20N H2S04 10 ml

0.5% KMnO4 5 ml 5

10N NaOH 20 ml

10% NH20H HCI 5 ml 20
10% EDTAS5 ml

0.01% , 10 mi

1

10 mi

Na:S040.5g
1200 rpm, 3
7 mi

, 1 ml
HNOs HCIOs 1 1 ,2ml
H2SO04, 5 ml
200 230 ,30

50 ml
, 10 ml

10% SnClz, 1 ml
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ECD
ECD

Cl

cm

ECD

ECD

ECD

ECD
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ECD



1)

CsHsCHs
CH3(CH2)4aCHs
C2HsOH
1IN KOH 56.11 g
1000 ml
1 N HCI 90 ml 1000 ml
20% EDTA Ci0H12N20sNas 4H20
209 100 ml
1N NaOH 40 ¢ 1000 ml
0.1N NaOH 1N NaOH 10
0.01% CsHsN:NCSNHNHCsHs 0.011g 200
ml 100 ml 0.1N NaOH 50 ml
1IN HCI
100 ml 0.01%
2)
NazS 9H200.15g 10 ml
10 mi 1
0.1ml 0.1N NaOH 50 ml
50 ml 1ml
Na2S 5 pg
Walpole 600 ml 1M CH3COONa 200 ml IN HCI 200 ml
pH 3.0
0.1% L L HSCH2CH(NH2)COOH HCI H20
10 mg 0.1N NaOH 10 mi
CHsHgCI 12.5 mg 100
ml 100

1ml 1000ng Hg
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10 ml 0.1% L

5mi 0.5 ml 3
1200 rpm 3
1 1ml
100 ng Hg
500 2 3
N2
ECD
V4
400
10, 100 1000 ml
0.2,05,1,5 10 mi
100, 200 1000 ml
100, 200 500 ml
1000 ml
40 ml
10 ml > 16.5 mm><100 mm
20 ml
300 30
Hg 20A Uniport HP 60 80 mesh

3.0 mMm>=<0.75 1.0 m

30



31

10%KOCL Hg Chromosorb W AW DMCS 60 80 mesh
3.0mm>=0.75 1.0m
5% DEGS
Chromosorb W AW DMCS 3.0 mm><2.0 m
500 2 3 NaCl 2 3cm
140 160 180 200
N2 30 40 ml/min
c
0.2 05¢g 0.1g 40 ml
0.5 ml
1IN KOH 10 ml 100
1 3) IN HCI 10 ml 5ml
3 2500 rpm 3
4) 20% EDTA 2 ml
5) 0.01% 5 ml 3
2500 rpm
3
1IN NaOH 3 ml
05¢g 1N NaOH 3
ml 6) 2500 rpm
3 3ml 10 mi
2ml 3
N 1200 rpm 3
2ml 3
1200 rpm 3
INHCI 3 5 8)
N2 3 50 ml/min
Walpole 2ml
0.01%
0.2 1.0ml 0.5 ml 1200
rom 3 1IN NaOH 3 ml
1200



rpm 3
IN HCI 2

0.020 g

2 5ul

9)

KOH

32

1200 rpm 3

0 0.20ml

Hg

ug/g

mm

0



EDTA

1
05¢g
1IN HCI 10 mi
2mi pH 0.01%
IN HCI
1IN HCI
ECD
0.020 pg Hg Pstd
pa/g 0.020 pg><(Ps-Pbl)/(Pstd-Pbl)>< <1/ (@)
Ps mm  Pbl mm
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ERHEOHLEFa—T
()%

INAS—LE~AwY

BEE (amo— k) FAEL—42—
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0.2 05g 40ml
1N KOH , 10 ml
100 1
IN HCI 10 ml
, 5 ml
2500 rpm, 3

20% EDTA 2 ml
0.01% , 5ml
2500 rpm, 3

, Na2S04, 0.5 g )
1IN NaOH , 3ml
2500 rpm, 3

3ml 10ml
,2ml
1200 rpm, 3

,2ml
1200 rpm, 3

1IN HCI ,3 5

N2 50 ml/min, 3

Walpole 2ml

0.01% ,02 1.0ml
1200 rpm, 3

1IN NaOH , 3ml

1200 rpm, 3

1IN HCI , 2
1200 rpm, 3

ECD
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ECD

1

CsHsCHs
CH3(CH2)4aCHs
C2HsOH

1IN KOH 56.11 ¢

1000 ml
1N HCI 90 ml 1000 ml
20% EDTA Ci0H12N20sNas 4H20

209 100 ml
1N NaOH 40 ¢ 1000 ml
0.1N NaOH 1N NaOH 10
0.01% CsHsN:NCSNHNHCsHs 0.011g 200
ml 100 ml 0.1N NaOH 50 ml
1IN HCI
100 ml 0.01%
NazS 9H20 0.15g 10 ml
10 mi 1
0.1ml 0.1N NaOH 50 ml
50 ml 1ml
Na2S 5 pg
Walpole 600 ml 1M CH3COONa 200 ml IN HCI 200 ml
pH 3.0

0.1% L L HSCH2CH(NH2)COOH HCI H20
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10 mg 0.1N NaOH 10 ml

CHsHgCI 12.5 mg 100
ml 100
1ml 1000ng Hg
10 ml 0.1% L
5ml 0.5ml 3
1200 rpm 3
1 1ml

100 ng Hg
N2
ECD

V4
400
10, 100 1000 ml
0.2,05,1,5 10 ml
100, 200 1000 ml
100, 200 500 ml
1000 ml
40 ml
10 ml > 16.5 mm><100 mm
20 ml
300 30

37



Hg 20A Uniport HP 60 80 mesh
3.0 mm>=0.75 1.0 m 10%
KOCL Hg Chromosorb W AW DMCS 60 80 mesh
3.0mm>=0.75 1.0m
5% DEGS
Chromosorb W AW DMCS 3.0 mm><2.0 m
500 2 3 NaCl 2 3cm

140 160 180 200
N2 30 40 ml/min

0.2 05¢g 0.1g 40 ml
0.5 ml
1IN KOH 10 ml 100
1 IN HCI 10 ml 5ml
3 2500 rpm 3
2 20% EDTA 2ml
0.01% 5 ml 3
2500 rpm 3

1.0ml 3 10 ml
2mil 3 1200 rpm

2mil 1200 rpm 3 ,
INHCI 3 5
N2 3 50 ml/min
Walpole 2
ml
1.0ml 3
4 1200 rpm 3
1IN NaOH 3 ml
1200 rpm 3
IN HCI 2 1200 rpm
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0.10 pg
d
2 5yl
ng/g 5
1 0.1 ppm
5 1
1IN NaOH
0.01%
2
2
3 0.01%
0.01%

39

0O 1.0ml

0.01%

Hg

mm

1ml

0



0.01% 1ml
5 ECD
0.050 ug Hg Pstd
pa/g 0.050 pg><(Ps-Pbl)/(Pstd-Pbl)>< <1/ (@)
Ps mm  Pbl mm

40



ECD

0.2 05g 40ml

1N KOH , 10 ml
100 1
IN HCI 10 ml
, 5 ml
2500 rpm, 3

20% EDTA 2 ml
0.01% , 5ml
2500 rpm, 3

i1ml 10ml
, 2 ml
1200 rpm, 3

,2ml
1200 rpm, 3

1IN HCI ,3 5
N2 50 ml/min, 3
Walpole 2mi

, 1.0 ml
1200 rpm, 3

1IN NaOH , 3ml

1200 rpm, 3

1IN HCI , 2
1200 rpm, 3
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CsHsCHs
C2HsOH
1IN KOH 56.11 ¢ 1000
ml
1N HCI 90 ml 1000 ml
20% EDTA Ci0H12N20sNas 4H20
209 100 ml
1N NaOH 4049 1000 ml
0.1N NaOH 1N NaOH 10
0.01% CsHsN:NCSNHNHCsHs 0.011g 200
ml 100 ml 0.1N NaOH 50 ml
1N HCI
100 ml 0.01%
1)
NazS 9H20 0.15g 10 ml
10 mi 1
0.1ml 0.1N NaOH 50 ml
50 ml 1ml
Na2S 5 ug
Walpole 600 ml 1M CH3COONa 200 ml IN HCI 200 ml
pH 3.0
0.1% L L HSCH2CH(NH2)COOH HCI H20
10 mg 0.1N NaOH 10 mi
CHsHgCI 12.5 mg 100
ml 100
1ml 1000ng Hg
10 mil 0.1% L
5 ml 0.5ml 3
1200 rpm 3
1 1ml

100ng Hg
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500 2 3

N2
ECD
V4
10, 100 1000 ml
0.2,05,1,5 10 ml
100, 200 1000 ml
100, 200 500 ml
1000 ml
50 ml
10 ml > 16.5 mm><100 mm
300 30
Hg 20A Uniport HP 60 80 mesh
3.0 mMm>=<0.75 1.0 m 10%
KOCL Hg Chromosorb W AW DMCS 60 80 mesh
3.0mm>=<0.75 1.0m
5% DEGS
Chromosorb W AW DMCS 3.0mm>=<2.0m
500 2 3 NaCl 2 3cm
140 160 180 200

N2 30 40 ml/min
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20 mi 50 ml 1IN KOH 10

ml 5 IN HCI 10 ml 20% EDTA 2mi
2) 0.01% 5mil 3 1200
rom 3 3
05¢g 5 1200 rpm 3
1IN NaOH 3 ml
1200 rpm 3 1IN NaOH 3 ml
3 1200 rpm 3
05¢g
3 ml 10 ml
2ml 3
4) 1200 rpm 3
2mi 3 1200 rpm 3
INHCI 3 5
5)
N2 3 50 ml/min
Walpole 2ml
0.01% 0.2 1.0ml
0.5ml 1200 rpm 3
1IN NaOH 3 ml 3
1200 rpm 3
IN HCI 2
1200 rpm 3
0 0.10 ml Hg 10 ng
d
5l
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Ps

ng/mi

EDTA

1IN HCI
2 ml

IN HCI

ng/mi
= 10 ng>=(Ps-Pbl)/(Pstd-Pbl)><1/

10 ml
pH 0.01%
1IN HCI

45

Pbl, Pstd

(ml)

mm



20ml 50 ml

1IN KOH , 10 ml

5

1IN HCI, 10 ml

20% EDTA 2 ml

0.01% , 5ml
1200 rpm, 3

,05¢ 3
1200 rpm, 3

1N NaOH , 3ml
1200 rpm, 3

3ml 10ml
,2ml
1200 rpm, 3

,2ml
1200 rpm, 3

1IN HCI ,3 5

N2 50 ml/min, 3

Walpole 2ml

0.01% ,02 1.0ml
1200 rpm, 3

1IN NaOH , 3ml

1200 rpm, 3

1IN HCI , 2
1200 rpm, 3

ECD
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CsHsCHs
C2HsOH
1IN KOH 56.11 ¢ 1000
ml
1N HCI 90 ml 1000 ml
20% NH20H HCI 20g 100 ml
20% EDTA Ci0H12N20sNas 4H20
209 100 ml
1N NaOH 4049 1000 ml
0.1N NaOH 1N NaOH 10
0.01% CsHsN:NCSNHNHCsHs 0.011g 200
ml 100 ml 0.1N NaOH 50 ml
1IN HCI
100 ml 0.01%
1)
NazS 9H200.15g 10 ml
10 mi 1
0.1ml 0.1N NaOH 50 ml
50 ml 1ml
Naz2S 5 pg
Walpole 600 ml 1M CH3COONa 200 ml IN HCI 200 ml
pH 3.0
500 2 3
0.1% L L HSCH2CH(NH2)COOH HCI H20

10 mg 0.1N NaOH 10 mi

CHsHgCI 12.5 mg 100
ml 100
1ml 1000ng Hg
10 mil 0.1% L

a7



5ml 0.5ml 3

1200 rpm 3
1 1ml
100 ng Hg
60 100 mesh 130 2
3
60 100 mesh 0.5¢g 05¢g
8 mmx>= 150 mm
N2
ECD
V4
10, 100 1000 ml
0.2,05,1,5 10 ml
100, 200 1000 ml
100, 200 500 ml
1000 ml
50 ml
10 ml > 16.5 mm><100 mm
8 mmx>= 150 mm
300 30
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Hg 20A Uniport HP

3.0 mMm>=<0.75 1.0 m

60 80 mesh
10%

KOCL Hg Chromosorb W AW DMCS 60 80 mesh
3.0mm>=0.75 1.0m
5% DEGS
Chromosorb W AW DMCS 3.0 mm><2.0 m
500 2 3 NaCl 2 3cm
140 160 180 200
N2 30 40 ml/min
c
0.2 05¢g 0.2g 50 ml
0.5 ml
1IN KOH 10 ml
20 10
IN HCI 10 ml N2 100 ml/min
5 20% NH20H HCI 2ml 20% EDTA 2ml
2) 0.01 % 5 ml 3 2500
rom 3 5mi
4 ml
10 ml
1IN NaOH 3 ml 3
1200 rpm 3 3)
1IN NaOH 3 ml 1200 rpm
3 3 ml 10 mi
2ml 3
4 1200 rpm 3
2ml 3
INHCI 3 5
5)
N2 3 50 ml/min
Walpole 2ml
0.01% 0.2
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1.0 ml 0.5ml 1200 rpm 3

1IN NaOH 3 ml
1200 rpm 3
IN HCI
2 1200 rpm 3
0 0.20ml Hg 0
0.020 pg
10 20g
105 2 3
/ WW/DW
d
2 5yl
Ho/g /
Ha/g 8
1
2 EDTA
3
2
mm
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1IN HCI
2mi pH 0.01%
1IN HCI
1IN HCI
0.02 ug Hg Pstd
Ha/g
pa/g 0.020 pg>=<(Ps-Pbl)/(Pstd-Pbl)>=<1/
Ps mm  Pbl

Ww/DW /

51

10 ml

(9)<WW/DW
mm



ECD

0.2 05g 50ml
1N KOH , 10 ml

, 20
10
1IN HCI 10 ml
N2 100 ml/min, 5
20% NH20H HCI 2 ml
20% EDTA 2 ml
0.01% , 5ml
2500 rpm, 3

4 ml

10 mi
1N NaOH , 3 ml
1200 rpm, 3

3ml 10ml
,2ml
1200 rpm, 3

,2ml
1200 rpm, 3

1IN HCI , 3 5

N2 50 ml/min, 3

Walpole 2mli

0.01% ,02 1.0ml
1200 rpm, 3

1N NaOH , 3ml
1200 rpm, 3

1IN HCI , 2
1200 rpm, 3
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ECD
CsHsCHs
C2Hs0H
20N H2SO4 1L 350 ml
600 ml 1000 mi
10N NaOH 400 g 1000 ml
0.5% KMnO4 0.5¢g 100 ml
10% NH20H HCI 10g 100 ml
10% EDTA Ci0H12N20sNas 4H20
10 g 100 ml
1IN HCI 90 ml 1000 ml
1N NaOH 4049 1000 ml
0.IN NaOH 1N NaOH 10
0.01% CsHsN:NCSNHNHCsHs5 0.011 g 200
ml 100 ml 0.1N NaOH 50 ml
1IN HCI
100 ml 0.01%

1)

NazS 9H200.15g 10 ml

10 mi 1
0.1ml 0.1N NaOH 50 ml
50 ml 1ml
Na2S 5 pg
Walpole 600 ml 1M CH3COONa 200 ml IN HCI 200 ml
pH 3.0
0.1% L L HSCH2CH(NH2)COOH HCI H20
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10 mg 0.1N NaOH 10 ml

CHsHgCI 12.5 mg 100
ml 100
1ml 1000ng Hg
10 mi 0.1% L
5 ml 0.5ml 3
1200 rpm 3
1 1ml
100 ng Hg
500 2 3
N2
ECD
V4
10, 100 1000 ml
0.2,05,5 10 ml
100, 200, 1000 2000 ml
100, 200 500 ml
1000 ml
35 ml
10 mi > 16.5 mm><100 mm
300 30
Hg 20A Uniport HP 60 80 mesh
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2L

ml

4)

3.0 mMm>=<0.75 1.0 m 10%

KOCL Hg Chromosorb W AW DMCS 60 80 mesh
3.0mm>=0.75 1.0m
5% DEGS
Chromosorb W AW DMCS 3.0 mm><2.0 m
500 2 3 NaCl 2 3cm
140 160 180 200

N2 30 40 ml/min

2L 20N H2S04 10 ml 0.5% KMnO4 5ml
5 10N NaOH 20 ml 10% NH20H HCI 5
20 10% EDTA 5mi
2) 0.01% 10 ml 1
1
35 ml 1200 rpm 3
3)
05¢g
1IN NaOH 5 ml 3
1200 rpm 3
1IN NaOH 5 ml
7 ml 10 ml
2ml 3
1200 rpm 3
2 ml 3 1200 rpm 3
INHCI 3 5
5) N2
50 ml/min
Walpole 2mi
0.01% 0.2 ml
1200 rpm 3
1IN NaOH 3 ml
1200 rpm 3
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1.0

Ps

IN HCI 2

1200 rpm 3
2L 2L
0 0.01 0.02 ml Hg
2.0ng
2 5yl
ng Ho/L
2 ng Hg Pstd
ng/L =2 ng>=Ps/(Pstd-Pbl)>< <1/ (L)
mm  Pbl mm
EDTA
mm
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1IN HCI 10 ml
2mil pH 0.01%
1IN HCI
1IN HCI
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ECD

2L 2L

20N H2S04 10 ml

0.5% KMnOa4 5 ml 5
10N NaOH 20 ml

10% NH20H HCI 5 ml

10% EDTA 5 ml

0.01% , 10 ml
1

20

35 ml

Na25040.5¢g
1200 rpm, 3

1N NaOH ,5ml
1200 rpm, 3

7ml 10 ml
,2ml
1200 rpm, 3

, 2ml
1200 rpm, 3

1IN HCI ,3 5

N2 50 ml/min, 3

Walpole 2mil

0.01% ,0.2ml
1200 rpm, 3

1IN NaOH , 3ml

1200 rpm, 3

1IN HCI , 2
1200 rpm, 3
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2 ECD

2N 100 5
ECD
2 1
mg 100
20 ml
CsHsCHs
C2HsOH

2N HCI 180 ml 1000 ml
1N NaOH 4049 1000 ml
0.1N NaOH 1N NaOH 10
0.1% L L HSCH2CH(NH2)COOH HCI H20

10 mg 0.1N NaOH 10 mi

CHsHgCI 12.5 mg 100
ml 100
1ml 1000ng Hg
10 mil 0.1% L
2ml 2ml 3
1200 rpm 3
1 1ml

1000 ng Hg

ECD
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400

10, 100 1000 ml
02,1,5 10 mil
1000 ml
500 ml
100 mi
10 mi > < 16.5 mm><105 mm><10 mm
10 mi > 16.5 mm><100 mm
20 ml
300 30
Hg 20A Uniport HP 60 80 mesh
3.0 mm>=0.75 1.0 m 10%
KOCL Hg Chromosorb W AW DMCS 60 80 mesh
3.0mm>=0.75 1.0m
5% DEGS Chromosorb
W AW DMCS 3.0 mm>=<2.0 m
500 2 3 NaCl 2 3cm
140 160 180 200
N2 30 40 ml/min
c
10 mg 10 ml
2
2N
HCI 3 ml 100 5
1200 rpm 3 1ml 10
ml 2ml 3 HCI
1200 rpm 3
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10 ml
100 ng 2N HCI

5 ul
Ps mm

ng/mg

HCI
N HCI

HCI
HCI

3ml

mm

ng Hg/mg

100 ng>(Ps-Pbl)/(Pstd-Pbl)><

100
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0.10 ml Hg
Pbl, Pstd
<1/ (mg)
10
10
mm



ECD

10 mg 10 mi
, 2

2N HCI, 3 ml
100 5

1200 rpm, 3
i1ml 10mi
,2ml
1200 rpm, 3
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