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Table 1 Water quality of the Tama rivert
Components May 23, 1973 Nov. 28, 1973

Water temperature (°C) 16.5 11.0
pH 7.0 7.0
Suspended solids (g 1-1) 15 13

Cl- (mg 1-1) 39 43

NH,*-N (mg1-1) 4.2 3.5
Dissolved organic carbon (mg C1-1) 6.4 7.3
Particulate organic carbon (mg C1-1) 3.8 3.5
Dissolved organic nitrogen (mg N 1-1) 0.7 0.7
ABS (mg1-1) 1.6 1.0

t Sampling station : The Marukobashi basin
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Table 2 Operational conditions for GC-MS analysis
of polynuclear aromatic hydrocarbons

GC-MS

1.5% Silicone OV-17 on
Chromosorb W (80~ 100)
mesh, 2mXx3mm [ D.t

Column

Column temperature (180~280)°C
Programmed rate 5°C/min

GC 4 Carrier gas He 30 ml/min
Detector TIM
Chart speed 10 mm/min
Ton accelerating voltage 3.4kV

MS { Ionizing chamber temperature  310°C
Ionizing voltage 20eV

t Glass column and solid support treatment : AW-DMCS

Table 3 Mass number of parent ion of polynuclear
aromatic hydrocarbons

Substance Parc(r:‘:/:(;n Substance Parcéx;z/i’o)n
Anthracene 178 3, 4-Benzpyrenc 252
Fluoranthene 202 Perylene 252
Pyrene 202 3-Methylcholanthrene 268
1, 2-Benzfluorene 216 1,2,5,6-Dibenzanthracene 278
1,2-Benzanthracene 228 1, 12-Benzperylene 276
Chrysene 228
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N, TRISHTAL NI A~ EPBYRFLT,
GC-MS ~DEEAMEN BB+ ng DLEH D L#EESH
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GC » 5 At X5 SWREBRRILKED HHtz toa
T 570D, KOSEOH I aRFEHLE (1) 1.5%
Silicone OV-17 on Chromosorb W (80~100) mesh,
(2) 1.5% Silicone SE-52 on Chromosorb W (80~100)
mesh, (3) 1.59 Silicone OV-1 on Chromosorb W (60
~80) mesh

FOFER, SE-52 L OV-1 L TE RO SRR T
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Table 4 Separation of polynuclear aromatic
hydrocarbons

1.5% Silicone OV~ 1.5% Silicone SE-~
17 on Chromosorb 52 on Chromosorb,
W(80~100) mesh, W(B0~100) mesh,
2mx4mm I, D, 2mx4mm I. D.

Column

Column témperature (150~280)°C (160~280)°C
Programmed rate 5°C/min 5°C/min
Detector temperature 310°C 310°C
Carrier gas He 60 ml/min He 60 ml/min
Detector FID FID
Range and sensitivity 102, 64 102, 64
Chart speed 10 mm/min 10 mm/min
Retention time (min)
Anthracene 3.5¢ 2.66
Fluoranthene 7.26 5.86
Pyrenc 8.26 6.56
1, 2-Benzfluorene 9.50 8.08
1, 2-Benzanthracene 13.48 11.80
Chrysene 13.80 11,80
3,4-Benzpyrene 19.86 17.06
Perylene 20.34 17.48
3-Methylcholanthrene 21.90 18.84
1,2, 5,6-Dibenzanthracene  24.20 21 26
1, 12-Benzperylene 25,12 22.30

DEHJTTD v RART brvE BRI L. Thic X5
L, 3-AFaT L bLUBUNDOSBRERKRR{LKER
BPAA L EOE—0 (BAARUBEAFL £1) OAH
NI, Tofom/eiz % — R 10 LEo¥
— 23 3-2FNaAS L LR A FNERFEST
WHEDT, FAAVED AR b (B4 X -
15) @ m/e 253 RO (4 £ >-16) D m/e 252 H3H
BT5. £LT, FRENORA A BHOPTIIRA A
VO —UBRRRELD T EPFHTHS. LT, &
BOEREEBHERILKED TN BBV HRA A >
D m/e AR BB T, BOHWEBROMERZEIZE L
CIRISFIPAL NI T4 —2FFH T EEL. LD
L, m/e DEEIFEITD 572D T OFRENIEH T
WThHh, X—ERE L m/e [TERFREE TRV,
Fhdx, FEETRHONLUDERLIOIETHER
HHERRIEKEOLNTHORFERMEA by TO A >
FCHIELTEE, £hbORERROEMCERE
m/e %A% L C BMWEMBEOMBYEET 5L L%
BOE L ToTz. £DR®D, MBECXZ m/eDThis
Iz ELDY, TOEEHIIGCRIHERK
HEBLUTERBRENKEL LD, TORERZ £10% <
LWwitebZ b 55, HeERks LTHEIRRD
BEDLOTEARV. Wi, Fig. 1 RSBEFERIL
KEOBUEMBCLDVYATIII AL M T A ERT
Ltz RRATZIT AL NS5 74— X DHERRFL,
BEZ 4.4 TR~ X 5 GC-MS ORRBIZ X - TR
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Table 5 Polynuclear aromatic hydrocarbons in the Tama river water
May 23, 1973 Nov. 28, 1973
Substance Filtered water  Suspended solids  Filtered water Suspended solids ~ Carcinogenict ™o
Observed value Observed value Observed value Observed value
(ppt) (ppt) (ppt) (ppt)
Anthracene+ Phenanthrene 70 32 100 23 - -
Fluoranthene 30 17 37 18 -
Pyrene 26 36 32 16 -
1, 2-Benzfluorene 9 9 12 8 -
1, 2-Benzanthracene+ Chrysene 20 24 15 20 +, +
3, 4-Benzpyrene(1, 2-Benzpyrene) 5 22 9 15 +(+)
Perylene ND ND 4 6 —
3-Methylcholanthrene ND ND ND ND +
1,2, 5,6-Dibenzanthracene 8 12 ND ND +
1, 12-Benzperylene ) 11 16 9 13 +
ND : Not detected; + Active or suspected; — Inactive
)
o TIM
TIM
“) (2 5 ®
@ m (@ a
W oy ay O 0B oo om (21.!] (207%)
1 1] 1 L 1
o 5 10 15 % 25 mia
(:) o _
L 1 o @ Sy 1(6) y D@
| \ I 0 4 8 12 16 20 2 min
w/y n/e '] m/e n/e
T T IRCOR D
et e e
i
(6)
V. ®
m ”";’) ";'1/;\ r;zls" (-/lw ;;2') l[m}r ’;‘;; (’;’;:J
{178 1216 1228 258  ( 2687 (2785
9) wlw e — — }—» - |
@
T N M ® w| ®
1 1
5 0 18 20 ) X100 AJ /"‘"\h/\ / V/\
Fig. 1 Gas chromatogram (I) and mass fragmentog- 5
rams (II) of polynuclar aromatic hydrocarbons |1 ,.J YA i
Sample : Standard substances; Peak (1) Anthracene o2 r T r I —
[178], (2) Fluoranthene [2027, (3) Pyrene [202], (4) I, ° 4 8 12 16 2 2 oin

Fig. 2 Gaschromatogram (I) and mass fragmentograms
(II) of polynuclear aromatic hydrocarbons in

2-Benzfluorene {2167, (5) 1,2-Benzanthracenec [228], (6)
Chrysene [228], (7) 3,4-Benzpyrene [252], (8) Perylene

[252], (9) 3-Methylcholanthrene [268], (10) 1,2,5,6- £ .
r1
Dibenzanthracene [278], (l11) 1,12-Benzperylene [2767; the filtered water of the Tama river

{ J:Molecular weight of each polynuclear aromatic Peak——(1) Anthracene [178]+Phenanthrene [178], (2)
le_ . Mass of parent ion of each poly- Fluoranthene [202], (3) Pyrene [202], (4) 1, 2-Benzfluorene

] [216], (5) 1,2-Benzanthracene [228]+ Chrysene [228], (6)
3,4-Benzpyrene (1, 2-Benzpyrene) [252], (7) 1,2,5, 6-Dibe-

nzanthracene [ 278], (8) 1, 12-Benzperylene {276]; [mli : Mass

hydrocarbons; [m
nuclear aromatic hydrocarbons; - Opcrational conditions;

Shown in Table 1

of parent ion of each polynuclear aromatic hydrocarbons;

558, GC FHEARPOE 2 DTG EHERRILKFE DMK
&2 (0.1~1.0)ng HNIXFRETH 5.

Operational conditions : Shown in Table 1

BRHE —RECIRIN L TR EefT - 7c. — %, W
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BLTFERALEFRAK 1L, 610D ook AT
Vel LK 41 2N Te&B% 51 L L. ZoK
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BZOWTHRA S AFRICHNR Licx ¥ U REHBIRE
—FRECIRM U TR S B, N Yo RERE I TK
REAIELIOEAVWTRIEBRRZIT 72, £ O
B, SWEBHERILKEEZ £h ZTh 50ng KU 500 ng
RMUAFEKROCREMEOEIRE L b, T 80%
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BLETH DT, (50~500)ng OHIFA CITITIEHR T
REBEREBI.
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5 &
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WM KEBER T LFWAEOLITITEM L
k3
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A determination of polynuclear aromatic
hydrocarbons in water by mass fragmento-
graphy. Hajime MaTtsusHiMA and Takahisa Hanvya
(Department of Chemistry, Tokyo Metropolitan Uni-
versity, 2—-1-1, Fukazawa, Setagaya-ku, Tokyo)

Mass fragmentographic methods were described for
determination of polynuclear aromatic hydrocarbons
in water.

After river water was filtered through 1y Whatman
GFC filters under added pressure {(1~2) kg/cm?}, it
was separated into both filtered water and suspended
solids. The method consisted of the following pro-
cedures. i) Polynuclear aromatic hydrocarbons in the
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filtered water were extracted by liquid-liquid partitions
with chloroform. And polynuclear aromatic hydro-
carbons in the suspended solids were extracted by
cyclohexane-ethyl alcohol (4 :1) in soxhlet extractor.
ii) Elimination of interfering compounds on florisil
column with benzene. iii) The concentrated benzene
was fractionated on silica gel column. The first frac-
tion contained aliphatic hydrocarbons, was eluted with
isooctane. And the second contained polynuclear
aromatic hydrocarbons, was done with isooctane-
benzene (1 :1). iv) Mass fragmentographic analysis
(20 eV) of polynuclear aromatic hydrocarbons.
Recoveries of them in the filtered water and in the
suspended solids .were at least more than 809, in the

amounts ranging from 50 ng to 500 ng. Samples of
the Tama river water were determined with fluoran-
thene, pyrene, 3,4-benzpyrene, 1,12-benzperylene etc.
The contents of them were very small ranging from

several ppt to 100 ppt.
(Received Jan. 10, 1975)
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