i 3 b #2009 54 12

: 1773~ 1778

] www.scichina.com csh.scichina.com

200240;
200240
E-mail: lw7413@sjtu.edu.cn
2008-10-27 , 2009-02-24
( : 20070248024)
S : (SOF)
, (D, <100
nm) )
el 3nm
1 pm, 10'~10°  /em?,
[i_l_
5~7
(Dp<50 nm) (Dp>
50 nm).
1%~10%,
90% 18] ,
’ 10,11
12,13
. Li {41 GTL (gas-to-liquids)

Oi SCIENCE IN CHINA PRESS

C,0,Cl, S, Si, Ca, Na, Al, K

( C15~C26)
(PM) ,
PM , ,
TSI 3034
1 O#
1
1.1
ABTAA
1 1
0#
2. , 0 :
400 mg-kg?,

, 2009, 54: 1773~1778

Liu W, Zhang W G, Li X L, et al. Characteristics of ultrafine particle from a compression-ignition engine fueled with low sulfur diesel. Chinese Sci Bull, 2009, 54,

doi: 10.1007/s11434-009-0304-2




A % 0B & 200 6 54 12
1 , 300
4BTAA
=< /mm>=<mm £1102><120 c0;
/L 3.92
_ 175 Co, - Co,
;rk;/:/mn’l 3200 = co, _ co, (1)
IN-m 410 (200+20).
/r-min™ 1650
© 1.3
2500 r/min, 0.96 MPa ,
2 # 47 mm ( 07
lg-mL(20 ) 00.834 0.823 um, Whatman ) ( b,
/ >180 >175 - 450
51 72 4~5 h, 25
S e
?%)g 27.7 0.6 (SEM-
EDX, FEI / OXFORD , FEI
1.2 SIRION 200/INCA OXFORD)
TSI , 20 kV,
3034 (SMPS) , 1.0 nm, 20 kV.
1 L/min, 10~487 nm, (CHLL)
54 . 3min - (AutoSystem XL GC/Turbo-
, 10%~10"  Mass MS, Perkin Elmer )
fem?, (SOF), 2 300 ,
[15] 1.0 uL; DB-5MS 30 m><0.25 mm><
(Re>4000), 0.25 um; 60 2 min, 5 /min
, 140 Omin, 4 /min 305 0.75 min;
75 mm. (99.999%); El 70eV;
, 33~600.
(MIC IC, ) ,
, , : 1 25~45 : 0~100 ps/cm
10 0~10000 ps/cm,
, 0.0013%/h- % : =2.0~+2.0 V,
18], : +5.0~60.0 , (0.1 . SOF
, 150 mm, (HCS-040G,
2.3 m, ) : (DS)
1.5 m. 1 , . SOF DS
, 20 min, 1md
SMPS SMPS . ,
200+20, 52

1774



CO, Y

L

CO, 7Y

BERE R
g

t

1
2
2.1
2 (1500 r/min) (2500 r/min)
. (10~487 nm)
2500 r/min, (BMEP)
0.96 MPa ,
| = 385555, 1500 r/min (@)
1.5x100 4 —@— Z1ESEE, 2500 r/min
3 ~— {EEEEH, 1500 r/min
5 | —— (L, 2500 rimin
<_
1 1.0x10° A
7
ity
]
&
ﬁ x10% 4
& s.0x10
0.0 0.2 0.4 06 0.8 1.0
BMEP/Mpa
800" g mymeem, 1500 vmin ®)
—o— TiEZEH, 2500 r/min
= JEHfSZE, 1500 r/min
E 1 =7 {EEm&EH, 2500 rimin
% 4.0x%10% 4
iy
7
&
&
1]
0.0 & T T T T T T T T 1
0.0 0.2 0.4 06 08 1.0
BMEP/MPa
2
(a) ; (b)

81.6%.
. Kleeman
071 schneider {18l
90%
2.2
3 4 1500 2500 r/min
( 10~30 nm) (
50~200 nm) ) ,
L —a (@
—e—0.24 MPa
109 —a—0.48 MPa
——0.72 MPa
108 —=—0.96 MPa

[

(dNrdigD y™cm-
e

108
10°
104+ T
10 100
K20, fnm
101 4 . (b)
—e—0.24 MPa
10° ——0.48 MPa
‘T’E ——0.72 MPa
o q0® 4 —=— 0.96 MPa
&
g 107
2
5 105 +
105 .
104 . ———————
10 100
}if2D,fnm
3

(a) 1500 r/min; (b) 2500 r/min

1775



44 % & #& 2009 6 54 12
2 ]
1 ( ) [21,22]
5 1
' 3%107- -
—m— EE5H, 1500 r/min
E _e— HiEEEH, 2500 r/min
o —— {EEEEH, 1500 r/min
< | o~ IRAREEE, 2500 rimin
; B 2x107
=
0
. ¢
& 1*‘”"'——9——-:/
10 —a— 2FH (a) % ———
—e—0.24 MPa
Ly —a— 0.48 MPa ~ .
o ——0.72 MPa of : : JAS : . .
§ 1o < 0.96 MPa 00 02 04 06 08 10
S B S - BMEP/MPa
g " (®)
o 1.5%10°7  —m— IELE, 1500 r/min
3 10 E —o— ZiFE25, 2500 r/min
s 2] = {644, 1500 r/min
- < —— (L4, 2500 r/min
10 :?%1.0“09—
10¢ — =
10 100 B
$1ZD,/nm 2 5.0x10°1
. —
0.0 T T T T T T
. 00 02 04 06 08 1.0
5 BMEP/MPa
<
Q 5
2 (@) ; (b)
=
)
2.3
1044 —— 6
10 100
#1720, /nm
4 10~60 nm ,
(a) 1500 r/min; (b) 2500 r/min 7
(Dp>50 nm) . ,
(Dp 2 nm ) C, 0O, ClL S, Si, Ca, Na, AlL K ,
HC
(Dp  10~50 nm) , , S
HC Jung 1 , C, O, Cl, S,
Si ,
( 3 ’
[19 201)_ . soF

1776



(a)
6 7
ts) keV
(b)
1 2 3 4 5 6
Full Scale 650 cts Cursor. 0.000 keV
7
(@ ; (b)
3 (%)
SOF
80.15 12.81 7.04
91.77 0.10 8.22
SOF ,
i 4' 1
, SOF
C15~C26.

C19 HC ,C28
HC [24] ,
SOF
SOF :
4 SOF (%)
82.51 10.45 2.44
80.07 8.56 0
1) ,
(2)
2 1
1
(3) ,
C, O, Cl, S, Si, Ca, Na, Al, K
1 S
(4) SOF

SOF

SOF

1777



44 % b & 200 6 54 12

10

11

12

13

14

15

16

17

18

19

20
21

22

23

24

1778

Ibald-Mulli A, Wichmann H E, Kreyling W, et al. Epidemiological evidence on health effects of ultrafine particles. ] Aerosol Med,
2002, 15: 189—201[DOI]

Oberdéster G, Utell M J. Ultrafine particles in the urban air: To the respiratory track and beyond. Environ Health Perspec, 2002, 110
A: 440—441

FH4, RE, TaH. ZFBAHIA BBAHZ R LA . A @R, 2007, 52: 1707—1713

Kwon S B, Lee K W, Saito K, et al. Size dependent volatility of diesel nanoparticles: Chassis dynamometer experiments. Environ Sci
Tech, 2003, 37: 1794—1802[DOI]

Liu W, Huang Z, Wang J, et al. Effects of dimethoxy methane blended with GTL on particulate matter emissions from a compres-
sion-ignition engine. Energy Fuels, 2008, 22: 2307—2313[DOI]

Wei Q, Kittelson D B, Watts W F, et al. Single-stage dilution tunnel performance. SAE Paper, 2001, 2001-01-0201

Liu W, Qiao X, Wang J, et al. Effects of combustion mode on exhaust particle size distribution produced by an engine fueled by Di-
methyl Ether (DME). Energy Fuels, 2008, 22: 3838—3843[DOI]

Shi ] P, Markd D, Harrison R. Characterization of Particles from a current technology heavy-duty diesel engine. Environ Sci Tech,
2000, 34: 748—755[DOT]

Kittelson D B. Engines and nanoparticles: A review. ] Aerosol Sci, 1998, 29: 575—588[DOI]

Vaaraslahti K, Virtanen A, Ristimiki J, et al. Nucleation mode formation in heavy-duty diesel exhaust with and without a particulate
filter. Environ Sci Tech, 2004, 38: 4884—4890[DOI]

Baumgard K J, Johnson ] H. The effect of fuel and engine design on diesel exhaust particle size distributions. SAE Paper, 1996,
960131

Alleman T L, Eudy L, Miyasato M, et al. Fuel property, emission test, and operability results from a fleet of class 6 vehicles operating
on Gas-To-Liquid fuel and catalyzed diesel particle filters. SAE Paper, 2004, 2004-01-2959

Shi | P, Harrison R. Investigation of ultrafine particle formation during diesel exhaust dilution. Environ Sci Tech, 1999, 33: 3730—
3736[DOT]

Li X L, Huang Z, Wang J S, et al. Particle size distribution from a GTL engine. Sci Total Environ, 2007, 382: 295—303[DOI]

FH A A AW BAEH A R AFFLR T LW AR, b b EdGE K4, 2007
FHA, RE, THE, F. R IUHE OB R E A K2 0 A AR X IR AT 0. WAL IR, 2007, 25: 113—117

Kleeman M J, Schauer ] ], Cass A. Size and composition distribution of fine particulate matter emitted from motor vehicles. Environ
Sci Tech, 2000, 34: 1132—1142[DOI]

Schneider J, Hock N, Weimer S. Nucleation particles in diesel exhaust: Composition inferred from in situ mass spectrometric analysis.
Environ Sci Tech, 2005, 39: 6153—6161[DOI]

Alleman T L, Cormick M, Robert L. Fischer-Tropsch diesel fuels-properties and exhaust emissions: A literature review. SAE Paper,
2003, 2003-01-0763

Kittelson D B, Johnson J, Watts W, et al. Diesel aerosol sampling in the atmosphere. SAE Paper, 2000, 2000-01-2212

Desantes ] M, Bermadez V, Garcla ] M, et al. Effects of current engine strategies on the exhaust aerosol particle size distribution from
a heavy-duty diesel engine. ] Aerosol Sci, 2005, 36: 1251—1276[DO]]

Lee D, Miller A, Kittelson D. Characterization of metal-bearing diesel nanoparticles using single-particle mass spectrometry. ] Aerosol

Sci, 20006, 37: 88—110[DOI]

Jung H ], Kittelson D B, Zachariah M R. The influence of a cerium additive on ultrafine diesel particle emissions and kinetics of oxi-
dation. Combust Flame, 2005, 142: 276—288[DOI]

MR, HRXAk, AV, F. ALK A GEE- 500 A UK e B A 09 54T, AR AL AR, 2005, 23: 307—312


http://dx.doi.org/10.1089/089426802320282310�
http://dx.doi.org/10.1021/es025868z�
http://dx.doi.org/10.1021/ef700735c�
http://dx.doi.org/10.1021/ef800224f�
http://dx.doi.org/10.1021/es990530z�
http://dx.doi.org/10.1016/S0021-8502(97)10037-4�
http://dx.doi.org/10.1021/es0353255�
http://dx.doi.org/10.1021/es981187l�
http://dx.doi.org/10.1016/j.scitotenv.2007.04.032�
http://dx.doi.org/10.1021/es981276y�
http://dx.doi.org/10.1021/es049427m�
http://dx.doi.org/10.1016/j.jaerosci.2005.01.002�
http://dx.doi.org/10.1016/j.jaerosci.2005.04.006�
http://dx.doi.org/10.1016/j.combustflame.2004.11.015�

	低硫柴油直喷燃烧超细颗粒排放特性研究
	刘炜①②, 张武高①, 李新令①, 朱磊①, 黄震①


