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WERRBRIL A A ORI RBEOBRETH Y, KAl 7T T
O—F I L BRENLITEPEINT VL., FDO—2HYL
ARREHMER 2> 5854 4 < ABREMER~ ORI TH 5. /N1
T ZBEDRE L THEE T A ZBbRFIIRGRIC L -
THUHWIRIN S NS 720, MEKGRIELS A OB A
Ty hERRWL. IO ERS, N FTABEE A
Bl - RERFACREBMERT S &C, “BbRFEORM
WX BHMIKERAT R E 2 D55 2 EBWFEIR TS,
BREHROTK E S INETF A —ENHETRAZEETNEK
SR L LR BRI O 72021k, SEREMS KRS
O E TNV I— VDI AT VREIZ L - TELN
54 %54 —E VA (biodiesel fuel, BDF) 4%, ¥
(petroleum diesel fuel, PDF) OAFBREL & L CHEMA S
NTWw5""™, BDF OMREHEREEIC oW T EERILY
(NOx), CO R EDF ARKASEHWEFHR L LIHIFED5 A
{AThbNTHEY, CO DML PDF BRBERE I TP
ENBYVD LT, NOx HEI R iZ b ic iy
BV LAEE SR TWA, —FT, KEHOLHEL
EWMEIIH L TRV ERZ TS RRAEP L ENTWB LIEE
W, BIZAE, ZBRITFEBRILKE (polycyclic aromat-
ic hydrocarbons, PAHs) ®°= b UL B & iR bRk
(nitrated PAHs, NPAHs) 3, PERBEBI/MRIERBIIC BT
BB ORNSE GBI L > TERT A HEEARMERTH
%b. Z®9HH PAHs @ BDF REERFIC BT 2 HEHEICDO W
Ti&, PDF BRBERFICHARCTHA T 2825 H 5 & v ) %
OPOHEN L ENTWEYY?, —JFT, NPAHs [CHL
TRE—HOEWIZET BB EFI DT 2ICHE ST
5 DHTY, BDF RBEEE OPEBMEIE R &L v o TIw.
NS OWEIIBHPASEREAEREREZAH L, REDT

VRBRIE SRR R LTS B R E I 599-8581 KB
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HERIZE 2 AREPRESINTWS. BDF OEHILICY
72oTiE, 9o RBHIA LAY OB L
TOLFMAAELRITV, BDFRBEHERICET 2 8%
MAZZEBRL TV CENHEFCEETH L. RFRT
W, A EA R OB S A 5 BDF OF % F
55729012, BDF OBRBEHER I & T A 7 A IRERS
PR LR TIREICIZ T, T AHICE T3 PAHS,
NPAHs ROV b Ui % A3 52 RIREBILEWTH U IE
FICHRWERFERA2ET 5 3= bauxXy X7 by
(3-NBA) OEEXHIEL, PDFBBEHIFOENL LI
L7z, $72, PDFICiE 5~30% MEOFFEHFEALKE
WEENTWE VDN LT, BDF IZEHO T AT VL
SHOATHEREEND., #2T, Nv¥Ui25hH347
BDF # B & &, R SN Bk T @ PAHs IBE % I 5E
TLIET, BEFIZLE L EEINLFHFERSD
PAHs BHOERIZ 5 2 5 B2 A7z, $72, BDF BB
1213 PDF BREERS & Hol LT, HERk FHBY o2 RIEE
HEAH XD LW MERH LY. RFFRICB T,
ALT-RWE P O W B EABEE 2 (soluble organic fraction,
SOF) Zxf L CTERRERBRLZITY, BDF BRI
W T ORI & AT,

2 % B

2.1 B

BESR'2 22 v/ —FE, KOH 2K L T
0.75% (w/w) GATEAY ) —NV%&, FNZFN 48 mL/min,
187 mL/min CHRANMEEHESICEHITEAL, 60 75 H K
J&% Ty BDF 2 372, JUSIRNTOHE RIS 10 50 TH
o7z, WBEL-BER ORI 20 kHz, I 2000 W
THolz. PDFIE, —HHEBEHITHREINATVEHD
%M\W/z. BDF DA, 5\ ik PDF DA% EHE (DA
F#M %N BDF, BDF,) DIiEd, ZNoEESLLE
¥ (BDF RREIREH 25 U 75% DIREL, ZI-F1L BDFss
KU BDFys) % BRIkl & L7z, RWFFECTH W72 BDF &
U PDF O FEMIRE Table 1 1IR7.
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Table 1 Main characteristics of petroleum diesel fuel
(PDF) and biodiesel fuel (BDF)
Characteristics PDF BDF
Cetane number 59.1 56.1
Density at 15C /g em 0.8218 0.8860
Flash point/C 63 150
Viscosity at 30°C /mm®s ™’ 3.272 5.339
Pour point/C ~-75 -25
Cloud point/C -5 -1
Total sulfur/wt. % 0.002 <0.001

2.2 T —HIVRBRBRRESER T HE

T4 — EOVREHRBEER X, T — BN v Y U HBE
(HEHEEH Civilian U-BW40, 1994 4£8, =0V V|
N: ED-35 74 —¥ Ny, BEERE: 3465 cc, ET
HEE: 1800 km, MRBEBERICHHb A 21L) 21>
VYHEBHETOT A KU Y ZIRE (1700 rpm) TH
Bisga I Lk W Y UEERE, T4 —EL
¥ aFAY— OSUF A HEDACS-010-5A &) % H T8
WL, BROFa— I VT ORAICL OB, =
TUAY— b OTICREGE LR, ARG 25 m’
DB ENTF X Y N—=HIZ, MR EITV%25H5 BDF,
PDF & % & BDF/PDF iR & RERBEIER 2 EA L, B
REWCE DALz, BERAH O NOx (=NO + NOy)
RO COBEBIIF ¥ vy N—HNIZBITBIBED 2% RikT
DY, FRTAELTHCTOMERNEHB LA, Fx
YN—HD CO R NOx DIREZBEHL, Tho50EE
HBBEHERMA LRI L BHEH O ) SV X ) EFIR
Lo, M IRMEOWELZRA L2, A TIRY
BnAK)a—-2x7% 0 75— (RABFITEH
Model 120) % H\WCH®EMHE 7 1 V¥ — (Advantec
QR-100) FICH#E L., WEBROZAWTIKEIX
900 L/min & L, 74 V¥ —FKETORAERG % 8
2D 5TLIZT74 VY —%35 L7 WELE
WroEER, BEBEO7INVI—2058TA2L
TKRD, N TFERLEBEIERE, DR TBREER L
7z,

2:3 HRARPEERE

F v Y= NOx B U8 CO BRI, {b¥5ehh
NOx 7-#7Et (Monitor Labs # ML9841A) K US# A M
. CO &t (Thermo Environmental Instruments Inc. #
Model 48) ZHWTENZENPE L2, Ty Y U8
KEOHMINIBWTY, (LFRBF KX NOx SHEE GBS
# MEXA-1170HCLDV) 12X ) NOxiEELZHEL 7. HE
[EHORTT v 28— NO NOx EE X b, #5001 NOx
WEDF v YN—NIIBI2HHELZEHRL, ZOHRK
ECHREROTO cO, MTBREEZRAMb 72 Fx

KAGAKU

Vol. 56 (2007)
UN—IZBIT AHREE, NOx, CO, WFTRL &K
EL7:., BROBAMIIIINSHREHOTOREZHW
7z.

2:4 PAHs, NPAHs, 3-NBA iEZEBEIE
BEFRICHEND) M L7 A 7« v ¥ — BNV E
Y-xIy ) —VIEH (3/1, v/v) TR L 20 5 E KRR
W9 5sZET, BRI T RO EEA Y 2 M L.
i % EMFK (Advantec B No.2) TFBL, 5% K
AL MU 7 LB, 20% TREESVE, AKOMEIPEE L2
B, —FY—INEL—F—IZTREL. REHEI
LEO2um DAY TIY T4 VT —TFHRL, BEER
WFCTHEZSMLOX Y ) — VICHERLT, &Rk
rax b7 57 4— (HPLC) iZ& % PAHs, NPAHs & OF
SNBABEMZIZH LA, £/, 71 —ENLEHERKETH»
L0 BMWEOBIILEL, XKI[E Natonal Institute of
Standards and Technology (NIST) 2Mit#5 L Cv» % i 5
1 —EIWVHERHM T {Standard Reference Material (SRM)
29750 5~10 mg (23 LT L & FAk il - AL HE1E
i1, Bo - B O PAHS [ U° NPAHS i B & 18
& NIST OIEERIMEZ LIS 5 Z & TFHE L 7-.

2+5 HPLC #&&

PAHs 73T BEER' V126V, Hor Ak HPLC GR
V7 L6200, HOEMES: F-1050) ZHWTITo 7. o
A Z 2121 Inertsil ODS-3 (GL 4 = > A8, N 3.0
mm X 250 mm) Zv, BEMELTAY /- /K
(8:1) % 0.4mL/min THE L7z, BIEAMNGRE L7z PAHS
3RO L 6 IROMELET D 11 EHETH- 7.

NPAHs K. O 3-NBA ST IZiEA4 V54 VBIT-BY a2
R 2 7 WALEF M HPLC 2 W/, ¥ A7 A1
(XBEHRITHE Y, NPAHs & U8 3NBA A HIE$ 57 3/
RIEIET 5 2 L Tl 2 1o 7o, JORMAOBEE ST
3, RELTHENTRETH o723 BEH L 3 BOMEL
BF$ 5 8 FEHD NPAHs ZHIEWN S & L7,

2:6 ZEFEMHER
PAHs/NPAHs/3-NBA I @ RiALEE & FAk D J7 16 CHil L
TeHERKLFH D SOF %, WIEBMEZY AF VA NVKF Y
FiZid L, ZEFEERBRICHL . ZREERBIZ
Salmonella typhimurium TA98 & OF TA100 #k%z 7= —
AATA M, A4 rFax—va ELVTor.
SABRIE SO mix BRI (—S9) &0 SO mix FHNC X % ftilf
EHAEE (+59) @ 2 fEHDOF P TIT - 72,

2.7 B E
7xF ALY (Phe), T 5t (Ant), 7NVF
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£ 400 R L, EGip H COBEIZEG H COBRENH 70% (2
S 350 ¢ TCHIRI SN, CORKLRIEY, BDFOERMIZLY
‘é ;‘5’8 : % PRI S x%m SBRET X B CO DR DD
| % , HENBIDEEEZLNEY. ZRLOMPIL, ShiE
2 10 | " IR ST B PDF/BDF B AR OISR AT 7 2 5
= 100 | % BERICOBI L —HF 5 b DT 7", TR
? 5 % b CO & AT, BDF A0 BAIC - THA L7,
20 ‘ = BT AL O KB RS2 R & 5 T L 232000

co Twa. BDF & ENABEE, TTERC»»HbLRE

Fig. 1 Concentrations of particulate matters (PM), BT 22 BRELB R EH 2 A S 2 5720, T304 2 P

NOx, and CO emitted through the combustion FT2LEEL5NTWSY, BDF BHRIZIE, 3301302

process of BDF, PDF, and their mixtures

- IVIRRIRD X, kP
white-dotted bars: BDFy; check bars: BDFy; striped BDF £ M5 5 =27 75?:*9" EES h“x‘”i’t, MT W
bars: BDFy;; black-dotted bars: BDFig. Error bars BEOBMZ D725 2 L HE SN TWB R, KRRz
shown represent one standard deviations of the aver- BUTEO LS @D 6 N Do 7o,

age (n = 3)

3.2 PAHs, NPAHs XU 3-NBA ;2
Table 212, AL THENF & L7 PAHs B U 1-NP
sv7ry (F), ¥Lv ¥ (Py), Ry V[a]7 ¥ FF€>¥ @D SRM2975 75%@!147«%’5:?3“ BRI, &4 DlE
(BaA), 7 Ut (Chr), Xy [p]7NF T VT v  AERCNIST OREERMES 2 HICEH L, BEkm
(BbF), NV [e]€L ¥ (BeP), NV V[ 7NFS>F  Tld, —#® PAHs IZBLTF 4 — ¥V HEM T (DEP)
¥ (BKF), N¥V{al€L ¥ (BaP), NV V[ghi] X)L  HoOMMEEIBECZ LGRS TEY YD, Kk
> (BghiP) WHDGHMERZH W2, .= b LY (1- 1ZBWTH 43O PAHs TH 5 Py K U Chr O HILE L
NP), 1,3-, 1,6-, 1,8-¥=b0 VL ¥ (1,3, 1,6-, 1,8- Fh¥Fho% ki'19% Lkd o7 LaL, EIEDH
DNP), 9-=bB7 ¥ b7t > (9-NA) & Aldrich BAH  IEERFZIZ 15% UT L ThoaWconThhs
Wiz, 3= buaxRY LY (8NPer) RUT6-= buxyy K BELZENEIESRZE, HBICEST AR
[a]EL ¥ (6-NBaP) 1% ChemSyn Laboratories 3% Jf CEBREDHEHIZL Y, RWEICBWTIZENWEOH
oo 7-= bORYV[a]T ¥ FF &2 (7-NBaA) i H:Hiea LCEEWRBE Z2HRA L. B, 1-NP LA OH
AccuStandard # # 272, 3NBA FE R EERFER S35 NPAHs (28 LTk NIST 12 X % iR B3 E A5 5
DAREFRE L L D REE NS0V, 2o hiadho7z2 s, THY—20FBEBIZL ) —Ho PAHs 12
BB, REBEABH I HPLC 7L —FD ) B LT SRM2975 2S5 DN RD LN h oo &,
Dx 7=, RIFFIZBOTHBEEIROENIZL - TAEL LHEH
PAHs - NPAHs 2 DOMXT Y 2 ZB(LITR 4 2 7EH AL D

HRRTE HETHLEEZZODNLZ LR END, Table 2 DEILE

3-1 Nox, CO, WFRE rHOWTERBEZFBIIHIES S 2 L3 fTh i o /.
BDF REFDOZLIZH D, HEH NOx, CO KUK Fift Fig. 2 (a) RU'Fig. 2 (b) 1T, KEBRTHIK T
fﬁ“* Zie% hg LIZARS. BOBH o BDF REAHEORME  PAHs XU NPAHs, 3-NBA QA7 HPLC 7 0~ &
W, PEH NOx REZIZ BA L7z, BDFiw OBBEHER  Ja%x2hehnd. —HoRABICBw Tk, WEids

(LJT EGuo) F NOx X, BDF, DBRMEHER (LT NPAHs DAz o=tuz7it Ly l=taxR) Ly
EGy) H NOxBE X Y# 20% &Eiroiz. —#klZ, PDFIZ G EPBRHENLBL B oA, TNHIZOVWTREES
BDF 2T 5 &, & AOEIHEVEIENER  Thidhor.

M S VB OBIREES LHT5 2 8, 88T Fig. 312, BREMRMERRIZHA L72 PAHs O, K7 E&EY
BEEESEMTAILICLD, BREZRTEZOBLY 720 OE%/RY. PAHs DEE KT BDFREGE
EITLR T %Y, NOXBEFNLATAZ L MONT 2EUFDEnTRLEA L. BDF BREEHERI T (DA
WaY, KBTI/ BDF KU PDF O+t ¥ Y lilZid K F EPiw) " PAHs #2E1E, BDF, BREEHESR T (BLF EPy)
ERERIIRL, Lo TRERIIBOTIIBRZOMME  FRED 11~25% TR Lz, RTHEEIR DK
BNOx BELAOFLLEHNTH - MREEINL. — RSN/ PAHs 1Z BaP TH V), EEMD PAHs X V) B
Ji, CORMEIZBDFREROMINE & I R AR O PAHS IBEOBAD L D& LW R SRz,
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Table 2 Concentrations and recoveries for selected PAHs and 1-NP in SRM2975 extracted by ultrasonication, fol-
lowed by purification using liquid-liquid distribution

Compounds NIST?/mg kg ™" This study/mg kg™ Recovery”, %
Phenanthrene 17.0 14.7 867
Anthracene 0.038 NA.9 N.A.
Fluoranthene 26.6 11.1 42+3
Pyrene 0.9 0.0807 9.0+0.2
Benz[a]anthracene 0.317 0.223 71%3
Chrysene 4.56 0.870 19+1
Benzo[e]pyrene + Benzo[b]fluoranthene 12.6 8.65 69 =5
Benzo[k]fluoranthene 0.678 0.699 103 £ 10
Benzo[a]pyrene 0.0522 0.0545 104+ 2
Benzo[ghi]perylene 0.498 0.263 53 =1
1-Nitropyrene 36 22 60 £9

N.A.: not available; a) Certificated by National Institute of Standards and Technology; b) Errors represent one standard deviations
(n = 3); ¢) Not determined due to an interfering peak close to the anthracene peak
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Fig. 2 Typical HPLC chromatograms for the sample solutions (upper) and the standard solutions (lower): (a) PAHs
and (b) NPAHs and 3-NBA

Abbreviations of the compounds are as follows: Phenanthrene (Phe), Anthracene (Ant), Fluoranthene (Fl), Pyrene
(Py), Triphenylene (Tp), Benz[a]anthracene (BaA), Chrysene (Chr), Benzo[e]pyrene (BeP), Benzo[b]fluoranthene
(BbF), Benzo[k]fluoranthene (BkF), Benzo[a]pyrene (BaP), Indino[1,2,3-cd]pyrene (InP) Benzo[ghi]perylene
(BghiP), Dinitropyrene (DNP), Nitropyrene (NP), Nitroanthracene (NA), Nitrophenanthrene (NPh), Nitrofluorene
(NF), Nitrofluoranthene (NFR), Nitrotriphenylene (NTP), Nitrobenz[a]anthracene (NBaA), Nitrochrysene (NC),
Nitroperylene (NPer), Nitrobenzo[a]pyrene (NBaP), Nitrobenzanthrone (NBA).

Fig. 412, BDF REFOZLICED, PEH NPAHs BT [ EP HIBED 13% Tho7z. —7F, FFFIRENED

3-NBA O#REZE{L%#/RY. PAHs & AR NPAHs DiREE
L, BDF ORAEEOWME & HICRPTLHEEIFR SN
7295, FORPEIWEICL > TRELER-TW, &
bR F IR AV S 2D 1,3-DNP T, EPjo TR

I & LB - 72 NPAHSs 1 7-NBaA C, EPio TIEEIX

EP, TIEED 56% & %57z,

PRIBEFE N IZ 5T NPAHSs

X, FIEEYETH A PAHs NORBET = b ufbUGIZ & -

TERTHEEZLNTVS.

= tuefbRBlob L ER D
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Fig. 3 Concentrations of PAHs in the diesel-engine
exhaust particles emitted through the combustion
process of BDF, PDF, and their mixtures

white-dotted bars: BDF,; check bars: BDFos; striped
bars: BDFr5; black-dotted bars: BDF,p. Error bars
shown represent one standard deviations of the aver-
age (n =3). Abbreviations of the compounds are the
same as in Fig. 2.
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Fig. 4 Concentrations of NPAHs and 3-NBA in the
diesel engine exhaust particles emitted through the
combustion process of BDF, PDF, and their mixtures

white-dotted bars: BDFy; check bars: BDFes; striped
bars: BDF7;; black-dotted bars: BDF,p. Error bars
shown represent one standard deviations of the aver-
age (n = 3). Abbreviations of the compounds are the
same as in Fig. 2.

BRBEHES O NOx 21 BDFIRER0HME & 12 b
A3 57:®, NPAHs OFEH L PAHs 13 E3hSRE 12 HH] 2
NRDo7-bDEMBINDL. T/, ¥ U HEEEETS
3-NBA &, BDFIEEIZ L 2 HEHHBIE OIS S ik <,
EPioo FIREEIZ EP, FIBED 80% L B2t ¥ T o7z,

3:3 Nt EE BDF OBGHER

BDFIZRY ¥ % 5% KU 20% (KEEAZHR) &F %
B (LN 2N 21 BDFgs, BDFpy) % PABE S R 72F8
O, PEEH NOx, CO, T OMMIREY Fig. 5I1IRT.

NOx EE X, BT ORIV LU EERIIAPHLLTIIIE

PM NOx CO

Fig. 5 Relative concentrations of particulate matters
(PM), NOx, and CO emitted through the combustion
process of BDF and BDF/benzene mixture fuel

black-dotted bars: BDFig; gray bars: BDFgs; black
bars: BDFgy. Error bars shown represent one stan-
dard deviations of the average (n = 3).
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Fig. 6 Relative concentrations of PAHs emitted
through the combustion process of BDF and
BDF/benzene mixture fuel

black-dotted bars: BDFigo; gray bars: BDFg;; black
bars: BDFp. The concentration is assigned nmol
mg . Error bars shown represent one standard devi-
ations of the average (n = 3). Abbreviations of the
compounds are the same as in Fig. 2.

—EDEER L. —F, COBEBIRINRYYYEHIZLD
LHAT @R E RS, ZOKEN,S, BDFIIRYE
eRETAHILICLY, BEOZEBREIIH S hTn5
e B.

Fig. 6 {2, BDFy, BDFg; & U° BDFpoo BRBERFICFA L /2
PAHs @, HE5RTEE Y7 D I2B) 2REOMN ERE
Y. BDFas BBERE OPES KT PAHs i 13 BDF, #A8E
BELIZEAEEDLLRDP572DITH L, BDFge $REEHR
SIREDSHA L7z, LaL, Fig. 740, BfuZeKEY7
D O PAHs iEEIE, NUEVIRMICIDIZEAEELLT
WP ERGH,E. =), BER TR TR,
BDF, K U" BDFp: A ICB W TR ELELIZR S v
7%, BDFpy A IREIZIZ BDF, BRI L CTH 60% B
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-3

Conenctration / nmol m

BeP +BbF ==
BKF
BaP ¢
BghiP

Fig. 7 Comparison of concentrations of PAHs emit-
ted through the combustion process of BDF and
BDF/benzene mixture fuel

black-dotted bars: BDFig; gray bars: BDFgs; black
bars: BDFyy. The concentration is assigned nmol
m °.  Error bars shown represent one standard devia-
tions of the average (n =3). Abbreviations of the
compounds are the same as in Fig. 2.

Lz, LA, MTEREYSZH O PAHs i A
13 BDFpoo HHFICBIT AT REOHMILD 7263
nTHBY, PAHs DHEHBEBZ D L DI ¥/ FINIC LY
ZEAEHEEBLEZI T Raho/lnbEZLIENTES

3.4 ZTREFMHEER

Fig. 8 {2, BDF J& U° PDF #RBEHESURL FH SOF (245
I—AAFAMORRERT. 4mh@iﬁﬁihmm
(—89), TA100 (+S9), TA98 (—S9), TA98 (+S9)}
DHET, EPw " SOF DERFIFMEIL, EP HOLNIZ
WL TENREN, 19, 15, 22, 17% ZEFCHRE S, H
W B OBEIE R HTE R Lo FEIC L b 53, BDF
D & ) PSR OEREESSKIEICIH S h b 2 &

PHBH L7z, ZoZ&ixTabb, RFFETHESRE L
72 PAHs - NPAHs ICMR 53, BREEIINTHFEIFK

EVCPEOPMARRICHH SN TWH I L 2R LT
5.

3.5 AFHER S HEH PAHs, NPAHs R U 3-NBA iRE
CRIFTEE
ENGEAAESCS BOUANOE Jid EE N YAY (NG RYAYAT )
PEH &2 PAHs iBEZ EA T2 ERIZBRE 203 00M
AT R Y (W

PDF & BDF OM@EM & LT, % 1R hOBREESR
BB 5N5. PDF IRV EHORIKEROF
FHRAAKEZETHREIN, BEXBLALEE RO
L, BDF H12i3 10% BEOEBEZEFGINTVE. T4 —
Y B W T, PDF O RALK BT RBERE 1258
FBHOTNFNTIHNNEBGREN, TNHHEIL - HE

KAGAKU Vol. 56 (2007)
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Fig. 8 Mutagenicity of soluble organic fraction of
diesel-engine exhaust particles emitted through the
combustion process of the fuels

black bars: BDFy; gray bars: BDFg.
shown represent one standard deviations of the aver-
age (n =3).

Error bars

EEBVBETIEICEY PAHs PAERT AL EZ SN T
2%, L, BREREOBRIERICIE, S mAERY &
LTT7ATe Ry by EOBILW AR S, PAHs
HIERAR T & BB A BRI ALK R D EREN BT 52 &
BRESINTWSEY, 20X H1Z, BDFREERICIZR
KFEOBL - MEELIH S, FEEBFH PAHs DIREED
BALb0LEZOND. T2, BEOTAEIBREOMR
W RETAHI LD, PEEBBIZE > TEL S PAHs D
BELZRDSEL—HThHo L HHEIND

T/, 7 M UHEERET S $-NBA OPFHIIHI2Rh R B
WiTbh oz &b, FAMRICBDFICE TN LBRED
FERThLEHRMINS, SNBAIXBHLREREWET
HYH, REPTHREEINS 3-NBA DEZLFERITT A
— P IVREIREIER TH B E BN T AT, BEEED
BIMMLEWIZIE, ZoiEPicbbayRyvEs Sy
(= PUBH-T RV [b,d|ET V-6-F ) 7 LR EE
EETHLOPWMEINTBY, Z9) v bE&Wick
LTHMBEIC, BDFHIC X 2HEHIMFIR RE2 R LT
BALEDVHS .

# 2 O PDF & BDF BT AHEME LT, BEFOFH
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In this study, we carried out measurements of genotoxic organics, i.e. 11 kinds of polycyclic
aromatic hydrocarbons (PAHs), 8 kinds of nitrated polycyclic aromatic hydrocarbons (NPAHs),
and 3-nitrobenzanthrone (3-NBA), in diesel-engine exhaust particles (DEP) from combustion
processes of biodiesel fuel (BDF) synthesized from vegetable oils, petroleum diesel fuel, and
their mixtures. All PAHs and NPAHs in the DEP collected decreased with increasing the con-
tent of BDF in the fuel. The reduction rates of PAHs and NPAHs emitted from the diesel-
engine by replacing the PDF to BDF were in the range from 44 to 89%. While the reduction
rate of 3-NBA, which is one of the oxy-aromatic compounds, was lower than those of PAHs and
NPAHs, it was only 20%. PAHs can be generated by the cyclization and/or polymerization of
hydrocarbons, especially of aromatic hydrocarbons, when fuels incompletely burn. However,
BDF containing 20 vol.% of benzene showed no increase of PAHs and NPAHs emission com-
pared to the BDF without benzene through the fuel-combustion process. This fact indicates
that the drastic reduction of PAHs and NPAHSs by using BDF is not due to the content of aromat-
ics in the fuel, but the high oxygen content in its molecular structures. The mutagenic activity
of the soluble organic fraction of the DEP also remarkably decreased with increasing of the BDF
contents in the fuel. It is apparent from the results that BDF is a quite effective alternative fuel
to reduce the genotoxic potentials of DEP.

Keywords : biodiesel fuel ; polycyclic aromatic hydrocarbons; nitrated polycyclic aromatic hydro-
carbons ; diesel exhaust particles; 3-nitrobenzanthrone.
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