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Introduction
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Experimental section
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HEALZLA S 18 5 U O RS 4 170 1k, -5 IR AR AR HE 5l Reference Fuel
CEC RF-03-A-84 #H 4. 5& il Bl & 28 5C 56 2D B8 ™ 4% % IR GB17691—
2005 H ) = T OUBEIE T SOREHURE SR A 2 A BURE R 4.
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10 mg/L.

H F R AL P BT A5 8 W 2 KR B, R 3%
| g - R AT S A, AR i 25 L. bR
TEHD 2R A 2 [l H D7 AR C R 8 r > 0. 999, 1 1Kk
JE AN T AR Z A R A2 G &R

2 #ZR5ie

Result and discussion
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Table 1 Mass concentration of cationic in samples %
P RIS Na*  NH,*  K* Ca®"
Al SC8DK280Q3 2.384  3.089 1.589 2.078
A2 SC8DK280Q3 2. 965 1.678 1.621 1. 986
A3 SC8DK280Q3 3.881  3.405 1. 844 3.611
A4 SC8DK2800Q4 1.973 1.082  0.823 0. 945
A5 SC8DK2800Q4 2.253  3.343 1. 082 1.374
A6 SC8DK2800Q4 3.198 1.608  1.361 1.284
A7 SC11CB320G2 4.684 5.315 2.622 3.575
A8 SC11CB320G2 2. 888 1.902  1.400 1.579
A9 SC11CB320G2 2.679 1.471 1.716 1. 655
A10 SC11CB320G2 3.341 2.854 2.545 1.798
All SC11CB320G2 1.932  3.919 1.729 2.236
Al12 SC11CB320G2 3.152 2.244  1.097 1.526
A13 SC11CB320G2 4.750  2.768  2.487 2.743
Al4 SC11CB320G2 2.421 1.799  2.063 2.584
Al5 SC11CB220G 3.894 2.134 1.933 1.176

HIE 1 A 45 SR A5 0, SETm ML HE S RORIAE & Hh 4
TR AR B 0 BT i B, A A
3.093% 2. 507% , %5 &5 ¥ R 25 1Y o o o3 454
1%, EHAME N 2. 010% | 1. 727% . &A% 1 FH S 1 &
il A AL ) AR TG 2 ARk
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R2 BTMHERTAETHRESH

Table 2 Mass concentration of anion in samples %

FEfh RaHEE  S0,27 NO,©  NOy© N RPIET
Al SC8DK280Q3 12.548 0.832 0.631 1.462
A2 SC8DK280Q3 12.440 0.770  0.593 1. 364
A3 SC8DK28003 12.782 0.798  0.620 1.418
A4 SC8DK28004 11.847 0.842  0.466 1. 308
A5 SC8DK2800Q4 13.679 0.923  0.454 1.377
A6 SC8DK2800Q4 13.820 0.815 0.723 1.538
A7 SCI1CB320G2  12.287 0.841  0.808 1. 649
A8 SCI1CB320G2  10.129 0.991  0.416 1. 407
A9 SCI11CB320G2  11.816 0.715  0.880 1.595
A10 SCI1CB320G2  12.633 0.753  0.641 1.394
All SC11CB320G2  13.989 0.988  0.661 1. 649
Al12 SC11CB320G2  12.852 0.830  0.622 1.617
A13 SC11CB320G2  12.538 0.988  0.639 1. 627
Al4 SC11CB320G2 9.252  0.862 0.798 1. 660
AlS SC11CB220G 13.590 0.722  0.793 1.515
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Fig.1  Total ions chromatogram of SOF
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Fig.2 Distribution of carbon number in PM
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£3 Fhiy SOF A4 HIfF =
Table 3 Detection sequence of SOF

%5 B/ min WK YA ¥ B %
1 5.74 ST 2 — Methyl propanamide C,HyNO 0. 648
2 6. 48 =k Tridecane Cy3 Hag 0. 685
3 6.63 1-FA 28 1-Methyl naphthalene C, Hy 0.706
4 7.89 2-H PR O 1% Hexyl isobutyrate CoHy0, 1. 625
5 8.22 T+ P Tetradecane CuHy 1.748
6 8.52 1,2- " Hi2E 1,2-Dimethyl naphthalene C,Hyp, 0.912
7 8.85 2,7- " HHRLZE 2,7-Dimethyl naphthalene C,Hy, 1.363
8 9. 60 2,6-RUT T F IR Butylated hydroxytoluene C5H,, 0 3.110
9 10. 05 +H ki Pentadecane CysHy, 0.742
10 12.23 sk Hexadecane CisHay 0. 648
11 14. 41 R YT Heptadecane CyyHg 0.720
12 16. 01 % Fluorene C;3Hyo 1.135
13 16. 24 + ks Octadecane Cys Hag 1.578
14 17.01 6,10,14- = H 32| T Lz 6,10, 14-Trimethyl-2-pentadecanone Cyg HygrO 0.726
15 17.42 AR HIR 7T M Diisobutyl phthalate C,sHy 0, 9.209
16 17.87 Ikt Nonadecane CioHy 3.835
17 18. 00 2-FHEHE 2-Methyl phenanthrene CisHy, 1. 465
18 18.32 2-FIFE B 2-Methyl anthracene CisHp, 0.592
19 18. 41 4-F 3 4-Methyl phenanthrene CysHyp, 0. 607
20 18.97 LB — IR T g Dibutyl phthalate Ci6Hy 0, 5.491
21 19.52 — Eicosane CooHyp 5.355
22 19.93 2,3- IR 2,3-Dimethyl phenanthrene CiHy 1.779
23 20.24 1,7-ZHILFE 1,7-Dimethyl phenanthrene CigHyy 1. 996
24 20. 35 1,4-H L 1,4-Dimethyl anthracene CiHyy 1. 161
25 20. 45 2,7- AR 2,7-Dimethyl phenanthrene CieHyy 1.077
26 21.23 ke Heneicosane Cy Hy, 8. 949
27 22.98 Ry < Docosane CyyHyg 13.588
28 23.75 1-F 3L 1-Methyl pyrene C;Hy, 1. 548
29 24.30 S A i1 L tert-Hexadecanethiol CioHy S 1.088
30 24.76 =k Tricosane Cys Hyg 11.087
31 26. 56 — Ak Tetracosane G,y Hyg 6. 877
32 28.33 — Ak Pentacosane C,sHy, 3.346
33 29.23 AR R 3 g Diisooctyl phthalate CyyHyg O, 3.262
34 30. 09 =+ ke Tetratriacontane CaHy 1.341
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Fig.3 Distribution of carbon number in diesel
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Studies on the composition and source of diesel particulate emission

CHEN Mindong' LI Fang' LI Hongshuang' ZHANG Haiou' ZHANG Aimin®
1 School of Environmental Science & Engineering, Nanjing University of Information Science & Technology, Nanjing 210044
2 Shanghai Diesel Engine Co,LTD,Shanghai 200438

Abstract Particle matter( PM) in the exhaust gas of various diesel engines in Shanghai Diesel Engine Co, Lid was
quantitatively analyzed using 13-Mode engine bench test. The results show that the concentrations of sulfate ion are
generally the highest(92. 52 mg/g ~139. 89 mg/g). Emissions of N strain anions and NO_ have the same trends.
Analysis results also show that the dominant component in SOF is olefin hydrocarbon with a content of 60. 5% and
most of them are linear alkanes. The second abundant compounds are phenolic compounds, esters , ketones and their
derivatives with a content of 25.2% . In addition, there are some aromatic hydrocarbons with a content of 14. 3%
and most of them are naphthyl-and phenanthryl-substances, the source of which is unburned diesel oil. Sources of

PM were investigated by comparison of its components with those of the diesel oil.

Key words diesel engine ; PM; GC/MS;SOF;1C



