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21 Apparatus and operating conditions

Gas chromatograph Shimazu GC5A

Detector ECD(Ni)
Column glass column 0.3cm¢ 1.0m
2% Thermon-1000-0. 59,HsPO4
1.5m 1.5%0V17
Chromosorb W AW, 60/80mesh
Temperature Injection 200°C

Column 200
Detector 230

Carrier Gas N2,40ml/min

# Determination of Polychlorinated Naphthalenes by
Chlorination in Environment.

#* Takanori Kodama (FHENEFHE« Y »—) Aichi
Environmental Research Center.
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1 Gas chromatogram of PCN
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PCN-W
Chlorine
Peak No. Content
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2~5 3
6~8 5
9 6
5
8
2
1 7
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3
\J L/L
1 — 1 1
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N1051
Peac No. Chlorine Gontent
?
2 7
3 8
2
1
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2 TIM chart and chlorine content of PCN
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Pattam Gobiigent
1000 HIOI4 Peak No.2 CI3 Meg30 1000 HI0I4 Peak No.I1 G M+332
800 800
600 600
200, 400
200, 200
L L |
50 100 150 200 250 " 50 100 150 l?ﬂﬂ 250 3'00 350 Mass
CBeiient TR
19007 141014 Peak No.4 CI-4 Mi265 1000 HI051 Peak No.2 GI-7 Me350
800- 800
600 600
400 400
200 200
i Il “ I Mass L ” L I Mass
50 100 150 200 250 c 50 100 150 200 250 300 350 400
Gasitdnn P
10007 Hiol4 Peak No.8 Cis M98 1000]  pios) peak Nod CIB 400
800 800
60 600:
400 400 ]
200- 200
! hl ] l Mass , I‘ I Mass
50 100 150 200 250 300 50 100 150 200 250 300 350 400
8 Mass fragment of PCN
72 Chlorine content of PCN by GC/MS Analysis
Peak No. PCN-W H-1013 H-1014 H-1051
1 3 3 3 ?
2 4 4 3 7
3 4 4 4 8
4 4 4 4
5 4 4 5
6 5 4 5
7 5 4 5
8 5 4 5
9 6 4 6
10 5 6
11 5 6
12 5
13 5
14 6
15 6
16 6
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D) by REMRERBSR, AT, p. 249(1974)
Fe3r HIRR

12—

2) BEE7rER7r— v—| PIRESHE, HEIENS
#£2, p. 492 (1969) {LET.3E4t
3) JISK 0093, TIpfikro+y EHRLE 7 = = (PCB)

DRI (1974

4 BIRE, wRTE FEEE JLRTE
A% L3512, p. 300 (1976)
5) ARARILEHER ARlLFE Y F 7y, po24

(1970) e

6) /IMTIECHERS, KAERILES 1 EFERILAY L

p. 126 (1970) #E&EE
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%8 Chromatographic separation by Florisil, Silica Gel,
Alumina and Mix of Florisil and Silica Gel
Eluting volum 0-50 50-100 100-150 (ml)
Packing volum Recovery (%)
PCN PCB PCN PCB PCN PCB
Florisil 5(8) 70 70 25 30 5 —
Silica Gel 1 75 78 25 22 —_ —
Alumina 3 65 63 35 36 — —
Celite 3 73 71 27 24 — 5
Mix 5+1 71 72 29 28 — .
Sample PCN ; PCN—W-+H—-1051=1+1
PCB ; KC300+400+500+600=1+1+1+1
Eluting solution, nHexane
Column 2 cm¢-30 cm
%4 Volatility of PCN by Vacuum distillation
Distillation time 0 | 80 | 100 | 150 (O
5 min Nap. 100 100 100 100 (%)
PCN-W — 13 15 27
H-1051 — 5 9 18
10 Nap. 100 100 100 100
PCN-W — 20 36 79
H-1051 —_— 9 22 61
15 Nap. 100 100 100 100
PCN-W 4 28 69 95
H-1051 — 15 25 77
Distillation speed 10 ml/min
Sample Nap. ; Naphthalene 10 mg/50 ml
PCN-W 1mg/50 ml
H-1051 1 mg/50 ml
%5 Recovery of PCN by cyclic steam distillation
Distillation time (min) 30 60 90
Solvent Sample
H:0 PCN-W (10ug/50ml) 72 21 7 (%)
H-1051 47 21 15
2N-KOH PCN-W 70 21 9
H-1051 39 35 12
—13
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Water Deposit Fish
L (10g) (10g)
<nHexane

PCB (KC300) )

Extracrtion —
l <—1N-KOH (Ethyl alcohol)

Saponification

!

Column (Silica Gel)

4 Operation of pre-treatment

Naphthalene
Ampule(5ml)

!

Distillatin
l<—5b015 2ml ooN

Chlorination(20°C-12hr) /

l <—Benzen 50ml

Separatory funnel(200ml)

| <—mc1a : 30m I U
Washing (2 times) ) . . 3

l<—Tartaric acid (10%5)30ml Bl 6 Gas chromatogram of PCB(KC300) and
Washing(2 times) Naphthalene

le—HzO 30ml
Washing (2 times)

l(———NazSO4(anhydrous) 6 Apparatus and operatig conditions of
Dehydration GC/MS

l Gas chromatograph Nihondenshi JGC1100
Concentration Mass spectrometer Nihondenshi JMSO7

l Detector TIM
Column(Mix of Florisil and Silica Gel ; 5g+1g) Column glass coloum 0. 2¢-200cm

1.59%,0V17

l Chromosorb W AW, 60/80mesh
Concentration Temperature Injection 200 C

l Coloum 100-230 C 10 C/min
Gas chromatgraph(ECD) Ion Current 300uA

Ion Volt 25eV
5 Operation of chlorination by SbCls Accel Volt 3.0KV
E. M. Sens. 1.2KV

14— SEAETRES
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#£ 17 Recovery of Chlorination method for PCN # 8 Result of recovery test
Recovery (%) Recovery (%)
Temperature(°C) | Volum of SbCls(ml) Operation 1% 2%
20 50 250 2 1 0.5 1 98 53
PCN-W 48 31 15| 50 42 33 2 o7 52
3 96 51

H-1013 52 29 17 | 55 43 35 9 5
H-1014 53 33 18 | 52 43 31 4 951) i5
H-1051 100 89 59 >

Exprimental condition
10mg(PCN)/2m1(SbCls) or 10mg(PCN)/20°C

Operation 1* ; pre-treatment

2¥ ; all treatment

Sample Hamachi 5g

Original concentration of PCB 0.69ppm
Additional volum of PCN-W 5ug(l. Oppm)

2% 9 Analytical result

Sample PCB ' PCN Ratio
ppm Formation ppm | PCN/PCB

Hamachi 0.69 KC300: KC500=1:1 0.035 0.051
Nigoi 0.00 0. 020 —

Ina 0.27 400 : 500=1:1 0.006 0.022
Seigo 0.80 400 : 500=1:1 0.020 0.025
Ugui 0.30 400 : 500=3:1 0.034 0.113
Funa 0.19 400 : 500=3 : 1 0. 000 —

Vol. 2 No. 1





