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7" P1, 2 1¥BH LC-10AD, P3 134 X ¥ DMX2200T,
SR O #A N VT V IZEE FCV-12AH, 3EHE
AT LATA4 v 7125 (00 V—7), HT LA—
7Y CO $BE CTO-10AC, SBEH I =55 A SC X
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Fig. 1 HPLC system

MPI, 2: mobile phases; P1~3: pumps; I: injector;
SC: mini separation column; V: valve; ACIl, 2:
analytical columns; CO: column oven; CLS:
chemiluminescence reagent solution; FL: spectro-
fluorometer; CL: chemiluminescence detector

NPAH 5347 H 5 5 AC2 3FATATATRAAEY —
V 5C1gMS (4.6 mmid. X250 mm) 2 ZhENFEHL
7.

PAH S HTHBEME MPL 7+ b=~ U v-7K (75:
25, v/v) %M\, APAH HAr B EIE MP2 1 XBEHS I
FEV, TR I-4 35V =) - BIERBEEK
(pH 7.6) (1:1, v/v) ZHW, MEZZHhEN 15, 1
cm®/min, 7 I ABEZ 15°C & L7z

HIECHRHAE FL IS B AL 820-FP 2 AV, RN
WERUHEBEEWR I/ ATO I LIZE0EREN
270, 425 (0~11 min), 270, 390 (11~16 min), 280,
435 (16~22min), 285, 415nm (22~60min) IZE &
fo. X, bFEFEBHEE CL 3B S-3400 £ A
U, {EZEFEEK CLS 13 20uM ¥ X (24,6- b)) 7 ona
Jxz)V)FFHL—bE 15 mM BECKEZEET
b PYNVAEKEL, BEZ 1 cm®/min IZED .
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w, FNENORBEONA T LA-BHERRICEAT S C
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SC %ZEB LT, AC2 ITEAXINS. —F, PAH I SC
KT H5REFPBNOTENT SC 2 E#ET . 20D
M, V2ER, oSBT 0EZ5E SC OBEE I
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Wbhsd. 22T, VOREBIERDE &, APAH, PAH
BAFEBZFEALTL S SC @Y 5 T TORRZH
~NJz. 4 APAH 09 5, BRBICEHT S 1-73I /¢
Ly 3EREAR 155D, X, 8 PAHD Y 5
BRONCEHT 5 Flid 207 E2E L. #-1T, 4
 APAH O AP EEICEHEHT 2 3BHEAR 1.8 731,
V &SRR O RISV ]A T 5B, BRBDE-
T DBEHFIIR-ZFT 4 vOEEBZE 128, VISR
FHEATE 50 ISR D HFERAER U2

3.2 BRHTIR, BRMERAVRER
Dokt 1,3, 16-, 1,8-DNP OB H TR
(S/N=3) 1% 0.25~0.35 fmol, 1-NP OB H TR 1.5
fmol, Co Zf&< 7 # PAH OBHTREIVWIL D 10
fmol IFTH Y, — 2DV AT L2HAEOES L
EBBRHBEOETERO s LT, X, WIh
DILEME — 7 &, REREOHETEERZEL 0.4% LU
T (rn=5), B3 OHEIEERZEIE 5% LT (n=5) T
Hot. BICHREBHE, 1,3, 1,6-, 1,8DNP IZDWNT
¥ 1~100 fimol, 1-NP 22\ T iX 10~1000 fmol, Co
%Bx< 7 8 PAH TiX 1~100 pmol OHEHET, Wi h
HAEEERE 0999 LI ETH - 1.
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KEFHEH UA (0.28mg) DRV E Y- /) — )Vl
HYOS5HH % Fig. 2 1R Uz, (LEREEH 7 o<
NST ATIE 1,6-, 1,8, 1,3-DNP, FNF (NiZ#EHH)
BT 1-NP 75, B u~< + 75 L TId Fl, Py,
BaA, Ch, BbF, BkF, BaP KU Co 5, #hEHNIEIC
50 SLIRIC iR s . X, 60 SLBIIEY —
7 BT, 60 5T EOEBKEIFSATETH - 12,
FNF tD¥— 7 ZF3 L VEHEI B ELEHMDORR
PFEEEXLLTOEBY TH - 2 1,3-DNP, 7.5
fmol/m®; 1,6-DNP, 7.8 fmol/m®; 18-DNP, 89
fmol/m?; 1-NP, 460 fmol/m>; Fl, 17 pmol/m?; Py, 24
pmol/m3; BaA, 13 pmol/ms; Ch, 21 pmol/m3; BbF,
17 pmol/m?; BkF, 5.9 pmol/m®; BaP, 13 pmol/m®
ek TIE NPAH & PAH %2 £ < B4 ICHiE L
T, Bz A HPLC Y AT ATHHLTWIZ 2%, LEiT
LEYOIFICIIEE s BEAEBEE L. &25
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Simultaneous determination of polycyclic aromatic hydrocarbons and their ni-
trated derivatives in airborne particulates by HPLC with fluorescence/chemilu-
minescence detection Tsuyoshi MuRaHAsHI, Kazuichi Havakawa, Yuko Iwamoro and
Motoichi Mivazakr (Faculty of Pharmaceutical Sciences, Kanazawa University, 13-1,
Takara-machi, Kanazawa-shi, Ishikawa 920)

A simultaneous determination method for polycyclic aromatic hydrocarbons (PAHs)
and nitro-PAHs (NPAHs) in airborne particulates was developed. Airborne particulates
were extracted with benzene/ethanol, cleaned up by liquid-liquid partition, refluxed in
the presence of NaSH and then the resultant solution was injected into an HPLC system.
The system was hybridized into two systems with different optimum conditions for PAHs
and NPAHs by introducing a switching valve and a mini separation column. Mobile
phases were acetonitrile/water (75 : 25) for PAHs, and acetonitrile/imidazole HCI10, buf-
fer (1 : 1) for NPAHs and the postcolumn reagent solution for NPAHs was an acetonit-
rile solution containing bis(2,4,6-trichlorophenyl)oxalate and HyO,. By this method, four
NPAHs (1,3-, 1,6-, 1,8-dinitropyrenes and 1-nitropyrene) and eight PAHs (fluoranthene,
pyrene, benz[a]anthracene, chrysene, benzo[é]fluoranthene, benzo[k]fluoranthene, ben-
zo[a]pyrene and coronene) in sub-milligram quantities of airborne particulates were de-
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termined chemilumigenically and fluorogenically, respectively —using 2-fluoro-7-

nitrofluorene as an internal standard within sixty minutes.
(Received June 21, 1994)
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