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ELVEOER
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ERAEMIEIZ L YO THER S L7,

NS DR RSB NO, H A, NaNO, 35 £ 1Y NaNO,
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L EO1I-NP O & ENITHES DNPs DAk, £

-, AR FEFR S 7= DNPs O EJFHEIZ W T
Bk Li=,
3. 2 EEBA%
3. 2. 1 HWAE
WEASAAUVBIOINP 2272 3 EEOERE

by [TiO, (7 & —1EH), Sio, (K7 Afighl),
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DAERRBEN L > 7, 1-NP 225 DNPs ~OD it
IZOWTIZ1I-NP 2B OH 7 ¥ 4 L D YAk % K s
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1,7-DNP R AR T 2 L HEE L 72, 1-NP 72 5 2-NP
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1,8-DNP 23 TH v, 2,4-, 1,2-BLT 1,7-DNP &
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D= N A AN E g N SN SN & ST e S
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4,800 rev./nmol TH Y ,1,3-,1,6- 3L N1,8-DNPs
DEBRFERIZERS TR, L2L,
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2,4-5B X OV 1,7-DNP O 2 R F M, 28 SRIE MR
RO 1,8-DNPOERIFHE LY K& /wnZ &N
bholz, #t-> T, HEICEMRPHER SN 2,4-
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“ NO,

4-nitropyrene

P.M.G. Bavin
Can. J. Chem., 1959

2,480 rev./nmol

Nitration

<oh

2,4-DNP
19,126 rev./nmol

NO,

L

NO,

&

1-nitropyrene
673 rev./nmol

metallic oxide
-
NOXx + xenon lamp

oen

2-nitropyrene
2,570 rev./nmol

Nitration

A.M.van den Braken-van Leersum
J.C.S.,Chem. COMMUN., 1987

1,2-DNP 65 rev./nmol

metallic oxide | NOx + xenon lamp

1,3-DNP NO, 1,6-DNP 1,8-DNP
85,900 rev./nmol 126,000 rev./nmol 226,000 rev./nmol

+ NO;

O,N “

1,7-DNP
4,790 rev./nmol
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DWW Z e L (CPs) £li=heb Ly
¥ (NPs) ZAERKT 20 E 20, £, TOEKSE
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SO 5ERBILYICER Lz, £72, KBERIR
FCTERBEOENICEVEZE LT —Z 03 HIc<
Wiz, KEEXMER CEEHEKEZAT 2%/
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% 3HiTIX, 1-NP D4y f2 T4 3% DNPs I
DOWTHRH L, &/ VBHIEMOREBE &b
12 3 FE O BB T TT 1-NP &ILHD L
720 1-NP D 43 fif 8 2 C 6 f%H » DNPs(1,3-, 2,4-,
1,2-, 1,6-, 1,8-B XL 1,7-DNP)D AN TER S
T BRERTHRE SN TWS DNPs X 1,34, 1,6-,
1,8-DNP TH 5720 1-NP 6D 2 b D AR
r<mohnTunwag, 2,4-, 1,2-8 X W 1,7-DNP (34
WFFEIZ 81T 5 1-NP—NOX— i FE A A4 > Db
JIGIZ X > TEBBALD P TIXI LD THERINTY
BThd, TNHLORIGIE, 1-NP 25 4-B X W
2-NP 23 OH 7 ¥ VDAL FRSIZ K-> TAR L,
ZD%, BlEHE bR Ao = Fafbicko
T2,4-,1,2-B X1, 7-DNP AR T % L HEE LT,



Jo ks

BEHNZELTICBIT 5 NOXDN IS DEEBRILY
T DNPs ARRDT=ODERIR TH D Z &N
Do T,

INDORERNG, LEMERKS TH D8RR
b CTERE LEPICIRHAICFEL T
LEMEORNE LR, TEOMRYY CPs, NPs &
ERT D EREREINZ, Lrb, HER, =
FWFIIBREF L ZIcTcL b 2bFEETH D, 4AlA
DEFILEBRTHONIR-T- X 5 RSN FE
TP CEBICEZ S L, BEMEKT I TEIHER
THREEND D20, 295 L ZRERKSIZ
ONWTIEASBIEEFEZHL > TOL LERDH 5D,

2 & Xm

1) Eckel,W. P. and Jacob, T. A. : Co-occurrence
patterns of polycyclic aromatic hydrocarbons in
soils at hazardous waste sites. US DOE Rep.,
81-88(1992)

W, R)IEEE, R, BB RE, B
TSR, FAmIEF, WEEER, BT, "k
PEE - RERKICBIT 5285 & %R K

2)

HFORPESAT & 2EB) — B &R A — .

OB B 55 B A ZE T R, 53-59(1993)
R)IERE, RAh  ABE LIS
BREEBRRICKFHOBRRERK~OEE. K
SRR BR 5L B JE TR, 57-64(1997)
RBARFT — 241, HAEKR - AfEE (%
&), ¥4 =7 4 & bk, 352(1981)
Hidetoshi Sugiyama, Yoshinori Katagiri, Miki-
hiko Kaneko, Tetsushi Watanabe, and Teruhisa
Hirayama : Chlorination of pyrene in soil com-
ponents with sodium chloride under xenon irra-
diation. Chemosphere, 38, 1937-1945 (1999)
Hidetoshi Sugiyama, Tetsushi Watanabe, and
Teruhisa Hirayama : The Mutagenic activity of
the crude extract obtained from silicon dioxide
and titanium dioxide with pyrene and sodium
chloride under xenon lamp irradiation. J. Health
Sci., 46, 214-218 (2000)

Hidetoshi Sugiyama, Tetsushi Watanabe, and
Teruhisa Hirayama : Nitration of pyrene in me-
tallic oxides as soil components in the presence
of indoor air, nitrogen dioxide gas, nitrite ion, or
nitrate ion under xenon irradiation. J. Health Sci.,
47, 28-35 (2001)

3)

4)

5)

6)

7

-79-

8) Hidetoshi Sugiyama, Tetsushi Watanabe, Tsuyo-
shi Murahashi, and Teruhisa Hirayama : Forma-
tion of 13-, 24-, 1,2-, 16-, 18- and
1,7-dinitropyrenes in metallic oxides as soil
components in the presence of indoor air with
1-nitropyrene and sodium chloride under xenon

lamp irradiation. J. Health Sci., 50, 66-74 (2004)

Colmsjo, A., Rannug, A., and Rannug U. : Some

chloro derivatives of polynuclear aromatic hy-

drocarbons are potent mutagens in Salmonella

typhimurium. Mutation Res., 135, 21-29(1984)

THE LY, “hERRE, LE LY,

TE T %4, 4-6(1987)

11) Zl e . LERicB T 2HEFERLEL VD
GCIMS 12 L b E&. AL, 42Q1),
92-95(1996)

12) g lugE . LEb v L oBER I KIET K
ok AR B o B2 B A (b e, 42(1),
32-37(1996)

13) gtk « KEBEHMBATICL D P E L~
D FALICIIT DRV L W R, @A
%2, 42(1), 38-43(1996)

14) Ames B.N., McCan J., and Yamasaki E : Methods

for detecting carcinogens and mutagens with

Salmonella/mammalian microsome mutagenicity

test. Mutat. Res., 31, 347-364(1975)

Pitts, Jr., J.N., Van Cauwenberghe, K.A., Gros-

jean,D., Schmid, J.P., Fitz, D.R., Belser, Jr., W.L.,

Knudson, G.B., and Hynds, P.M. : Atmospheric

reactions of polycyclic aromatic hydrocarbons

Facile formation of mutagenic nitro derivatives.

Science, 202, 515-519(1978)

W FEBRRKFE= ek E R

Bk, A oM EZOMRBE. KRKRIFRFES

g5, 27(2), 73-84(1992)

Ronald, N. and Yulinl, T. : Determination of

polynuclear aromatic hydrocarbons and mononi-

trated derivatives in air and diesel particulates.

Analytica Chimica Acta.,221, 53-63(1989)

Ciccioli, P., Cecinato, A., Brancaleoni, E., Frat-

toni, M., and Zacchei, P. : The ubiquitous oc-

currence of nitro-PAH of photochemical origin in

airborne particles. Ann.Chim., 85, 455-469(1995)

19) HIAHE A, AR, AW T, It E],
ST R - KA T & B Py o %
B (1), 3K U0 BR BT Rk S 0P JE BT 4E R, 80
18-24(1990)

9)

10)

15)

16)

17)

18)



