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Study of I nfl uence of New Di esel Fuel s on
PM and PAH

Exhaust Emi ssi ons from DI Di esel Vehi cl es

by

Shi geo Hori * , Takashi Sakamoto®, Tatuj i Sato*

abstract

Parti cul ate matter (PM) and pol ynucl ear aromati ¢ hydrocarbon (PAH) were measured under two
runni ng mode dri vi ng patterns, JEO5 mode and Jam mode, that represent the traffi ¢ j am dri vi
ng, i n the exhaust of three di fferent 2ton cl ass DI di esel trucks that meet the Japanese 1 ong—
term and Japanese new short—term emi ssi on regul ati ons. The one vehi cl e that meets the Japanese
1 ong—term regul ati on has EGR system and one of the other vehi cl es i s equi pped wi th weak
type oxi dati on catal yst and the 1 ast vehi ¢l e has conti nuous regenerati on type Di esel Parti
cul ate Fi 1 ter (DPF) System. The obj ecti ve of thi s study was to exami ne and di scuss the
effects of new di esel fuel s, that are Bi o Di esel Fuel (BDF) and Gas to Li qui d Di esel Fuel
(GTL) , on PM and PAH emi ssi ons from vehi cl es

The fol 1 owi ng concl usi ons were obtai ned
(1) The soot emi ssi on i s reduced i n case of GTL and BDF fuel s that have few aromati c components
i n compari son wi th ordi nary di esel fuel . Furthermore, reducti on effect of BDF on soot formati
on 1 s great due to that BDF i s oxygenated fuel
(2)PAH emi ssi on measured i n thi s study decrease cl earl y i n case of GIL compared wi th ordi
nary di esel fuel , However the tendency of PAH emi ssi on i n case of BDF change by means of vehi

cl es and dri vi ng modes



(3)The SOF and PAH emi ssi on decrease remarkabl y by after—treatment devi ces 1 i ke as oxi dati
on catal yst and DPF i f these devi ces operate normal 1 y. Especi al 1 y, as to BaP and Bghi P

these PAH emi ssi ons are 1 ess than the 1 1 mi t of detecti on i n much cases, so the i nfl uence

of fuel s on PAH emi ssi ons become uncl ear.
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Tabl e.2 properti es of test fuel s
JIS-2 GTL BDF

Density 50)g/m*| 0.8285  0.785 0.882
Sulfur (ppm) 7 1

Viscosity cst(3001) | 3.869 4.441 5.381
Flash Point [ 106 96.5 192
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Distillation [J

IBP 169 208.5
T10 214.5 244
T50 287 295
T90 336.5 341

Cetane Index(JIS) 59.5 89.9

CH Ratio 6.24 6.36

O(Maas%) 8.8
PAH Conc.  (ppm)

Phe 3.5 ND ND

Py 39 ND ND

BaP 0.12) ND ND

BghiP 0.32) ND ND

ND; Phe:0.32,Py:0.22,BaP:0.004,BghiP:0.02
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Fi g.2 Dri vi ng patterns for emi ssi on test
[I] Teflon-Coated Filter 70ma

FALLFLEX TX4(=-A9

25°C £3°C, 50% RH+3%
ASE Extraction i Smin 2times, 100°C. 1000psi

Dichlara Hathane
e

I
Silica Gel Colum|

l Iexglhlng

Fuel Luibricant

chromatography
FR1: n-hexane, 30ml
FRZ:n-hexane /Denzene (1:1), 30ml
FR3 benzene/mathanal (1:1), 30ml

GC - WPLC Aralysis| [ Wark | MNain Comporent

FR1 | Paraffines
FR2 | Aromatics
FR3 [Burning Products

Fi g.3 Anal yti cal procedures for PM

Tabl e.3 Anal yti cal Condi ti onm for GC and
HPLC

| Instrument

Shimazu GC-7AG |

Clumn Shimazu CBP-1
(OV—i1Corespondimg)
0.2mm® x25m

Carrier Gas He 1ml/min (25()
fFow
Temperature | 700J(2min),-Increase velocity
Program 8[1/min-3000]
Ditector FID/3200]
Temp.
Injection Splitless method
Method
Instrument JASCO HPLC
Clumn Zorbax ODS 4.6mmID x 25cm (5p m)
Guard Zorbax ODS 4.6mmID x [1. [Jllcm
Clumn (5p m)
Clumn 400
Temp.
Mobile 85%CH;CN/15%H,0
Phase
Flow Rate 1.0ml/min
Ditector FP2020
Injection 20pL
Volume
Ditection Ex/Em(nm)
Phe(296/367),Py(340/393)
Wave BkF,BaP,BghiPe(382/407)
Length
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Retenti on Ti me (mi n)
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