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Two HPLC methods for determination of nitroarenes were developed. One
was simultanéous determination method for four nitroarenes (1,3-, 1,6- and 1,8-
dinitropyrenes and 1-nitropyrene) and ten polycyclic aromatic hydrocarbons
(PAHs; fluoranthene, pyrene, benzo[ajanthracene, chrysene, benzo[b]fluoranthene,
benzo[k]fluoranthene, benzo[alpyrene, dibenz[a, hjanthracene, benzo[ghilperylene
and indeno[1,2,3-cd]pyrene). The other was a method for small amount of
nitroarenes such as 2-nitrofluoranthene, 2- and 4-nitropyrenes and 6-
nitrochrysene.

Atmospheric behaviors of nitroarenes were analyzed by these analytical
methods. Atmospheric concentrations of 1,3-, 1,6- and 1,8-dinitropyrenes and 1-
nitropyrene in downtown area of Kanazawa were higher from 6:00 to 20:00 and
lower from 0:00 to 6:00. Large correlation coefficients (>0.8) between their
nitroarene concentrations and traffic volume suggested that main source of their
nitroarenes was vehicles. 4-nitropyrene and 6-nitrochrysene were detected in
diesel exhaust particulates and their concentrations were higher from 10:00 to
18:00 and lower from 0:00 to 6:00. On the other hand, concentrations of 2-
nitrofiuoranthene and 2-nitropyrene were highest from 16:00 to 18:00 suggesting

that the two nitroarenes were formed in the atmosphere. Most of each nitroarene
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(>67%) existed in fine particulates (diameter of particulates were smaller than 1.1
um) which reached pulmonary alveol more easily. Sum of mutagenic contribution
of above eight nitroarenes were estimated to be 6.0%.
1 Y

HEADHFADS 5 THINARFELETENEMLTHY, 2O—EHELTKR
REOBEIEDNATNS. KRFICISZRESTEKRRILKE (PAH) PEZDZ O
BEEKTHZI-_rATFL—CEEDNRIAMEIFEETIY, COIBHERERIN
ETEHELOMEIREINTVD. —7, BREREOH THVWREI AL EREKZ
BET3L6rrbhbT, ZTORIPEERED TEL, +95BEOIMIEIHER
ENTHESHT, LEF-T, KEREENKEBUEEEALIBEZATULEL, 22
T, , EEVPBTIMRECRAEERABRESERFIOIINITI T 4 —
(HPLC) #HVW/-BESBE=- FO7L - 2WMEEREL . ARR TR, 20
ZraFL-COWEERRL, COSHEEAN FOTL - OXRRHHE,
BLADHRBRINSHTRUARERRERICET23FS ML L L.

2. ZhOFPL—CLHEORSE

HEOH/METR-POFZL -2 EPAHRRBERIICAHLTWAE., 22T, 205
EREICAOM TS0, £F, HPLCICEAT3H BFO7I /7L~ (Zb1B
FL—0O&ETHE) RUPAHELSBEHAI ZODSHFZLERBVWTKAIL =&, 73/
T7L—CRUPAHE ZThFhOREZETHTTIHPLCY AT LEZRE L = (Fig.
1) . COHHETHE, 4B O 7L ~-> (1,34, 1,6-, 1,8-¥ = bOEL >
(DNP) , 1-Z hAEL > (NP) ) &10PAH (JAFF 2T, EL2, X2V
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Fig. 1. Schematic Diagram of HPLC System for Simultaneous
Determination of Aminoarenes and PAHs

[a 7> hTtE, U, ROV TIVFFTL T2, NOVIKFLEAZ T,
NoJlalEL >, OXY[ahT7 > bt, X2V[ghNUL RS F/
[1.2,3-cdlEL >) DI1MEEMH60 minARICBIERIGEE & ¢), REFRKE EEENEHL
TICEHBETE .

¥, KRHRICEI-NPL Y R ZPIEENMEL, LERBITETILMES RE
EZhOPL-23FETS. SOLIBWE=- PATL -2 ERREL, SHE
FHRRLAE (Fig.2) . ZhOF7L—2EZ0&ERTE (77X /7L—2) OODSH
FLICE B LBBFEDEVEFIBTSZ &EICLY, 2-NF, 2-, 4-NP, 6-NC%2 % h
FThoBTE, SEEOHTLEREHEAEHLEDIZEICELY, ChoMEZ O
TL—DEFETREE Uiz, HPLCICEAZ N B E T THEIOIBAS LICE
AENh3. CZTCEMNEEHESL N FRftRar o 0B E 3, BHA ML
AMIRTHSLERAL, —rOFPL—-CRTI/TL—2IlEHENS. BHY
{EEMEECNFREBASLICERTS. A1y FINLTEYNEZLBZ
WK ERMEEMER 2N RBEN T LICEAL, S8 - BRHT 3.
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Fig. 2. Schematic Diagram of the HPLC System for the
Determination of 1-, 2- and 4-NPs, 2-NF and 6-NC

3. ZhATL-COXRREBEDOEN

XEFR - bOF7L -2 EBE £RHICHIZIATRO- AT L—VBERSO
DEPWAL ) ED o7, PAHBEDBBLODOFIRALUE P o/, BEERG=
FETL—-2DFEDKRED >/ BLDEEICHT 3 BHOEHBEEEDNPR U -
NP T0.068~0.094, N> VJ[alEL > T052T&H Y, HRIEVNIFR S h /.

— O OREBELTIDT—VBINEDES —tO7L—-C0RE
BICDOVWTRET LA, #DICH T 31,3-, 1,6-, 1,8-DNPRUI-NPEEILRASH» 5
® (6:00~20:00) ICE < R® (0:00~6:00) ICEVWERETEHFESD 5N (Fig.
3) . ThoMEEHBEIEZEOBICIIAVERE (EREEBr=0.85, 0.89) 7'
Ho5h, IHICEEREBENEHETH S —BERFE, —BEERELEEVIERS
(r=0.85~0.91) #7xL7. 2O &&W), £RFOLLICSH T B KTF1,3-,
1,6-. 1,8-DNPEU1-NPOEEREFREEHETHIZLEMBONEL o K
i, XKRF - FOTPL—-CBIKBBB3 T —ELEELH VYD CEO- bOTL-2
BHFESEERN LAKR, T —ELEOFSIEDNPTH0%, 1-NPTIZIF99%
PEEHABEZN, BHOTRKEWZEDBLIPICE S .
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Fig. 3. Diurnal Concentrations of 1,3-, 1,6- and 1,8-DNPs and 1-NP and
Variation of Traffic Volume
Each box and bar represents mean and SD (n=8), respectively.

ZhOFL—-COXRRBRTOZRER ZbOFPL—-OKIFTOIRERKIC
DNTHHE LA, Toa—HENHEHIB L AD H54-NP, 6-NCIIRH S hH, 2-
NF, 2-NPRBHEhEh ok, F/, XKRF4-NP, 6-NCEEDHAZEEF1-NP
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Fig. 4. Diurnal Concentrations of 2-NF, 1-, 2- and 4-NPs and 6-NC
Each box and bar represents mean and SD, respectively (n=3).
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ZORBIA umUT E70umBEDOHDOHN B, ZhETIhEH U AED3I9%,
36% TCH-7-. ZhilHL, ZFAPL—2RFREMA tmBTOSEIIZS < 67~
82% )L /. HETEEMHHNEM A mUTOLEICSL 68%)0HLE. 2
hoDZers, ZFATPL—CRUBBZERREEMOBRET TEELLBLXT
VWREM A M TOLEICERTE I ENVBELS A ICE o /2.
AETREMIIBUIZ - rOTFL—OFE BRELASBEMIEEAmesE
BREEHAL, KEEEEMICSIIZrOT7PL—C0FES#RE L. ©RHR
DO—FITE, 1,3-, 1,6-, 1,8-DNPIIBELANLLHFEVNCELDPDHST, ThEh
09%, 1.1%, 27 %NEFEEXRERL, MPrAOERY» S HLEELRENRIEEN T
HD3ZENBESPICE - T

FAMNBERRDES

FRIOEIA26HOFEIBHERZBRTHEEN M PREL L AE2H2HICOERE L RB 2170,
Gl EFAEL-E 2B ERESCHEOEEUTOL BV HEL .,

IEEDMEEM L RRBRBOBLL OBEMERHSH, RKETICHEETIREYEL L CSBEE
BRALKFZERPZ PO SRFFERRILAZE (harr—) BROLDEIATVZ, BFCHELTE
FERBEOTHRVERFREZE T2 08B0 bbb T, BRESH XL kb ollzdicZzD
EROKBREBLALEDLI LD o7, HEER, T TRV 2VBRIAT U ERLPRBEERL S
HPRBEBREIOCI I 74— %BBLT, KRMBETCEETAXE_burL— e EBags
Lico WOT, COFHEEAOCTZ M7 L—ORHAKNEE E S ICETIUTOEEZHS
icllz, 1,3-, 1,6, 1,8- = bua¥ L Rl-= ba VL oXBEHERRT  —ELETH
D, RAPREIHNZEB L EHEHF*#ET 2. 2- 2 IV FS U F U RU2-—ba L ik
[P TXKER SN, LRO= a7 L—C L RELZBEHEBEYET S, ARHo=tuFL—r
BEELTHEREOTOMMFICREL T3, REMEBHEMOEBRERRNCEI3=- a7
V- DHFGREHTELZVAREITHS, CHhHDOWERERII, BEAREBERYEDY R 7L
AVMCHERZEREZRELTVS,

UEZBELT, AMXIEL ) CETIEHELR,
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