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Table 1 Engine specification of engine A and vehicle B

B4R E-2—h
[fEE B 28 85 (S 50ppmE%
RE E%)b—)biﬁ
R —JLEGR
B RS E DPNR (Engine A), DPR (Vehicle B)
AE X 1732 (mm) [104x 118
s E (cc) 4,009

7—=2—
i)

[EH#ELE 18
Tz i A< yhk> [110kW (150PS) / 3,000rpm
AL <R YF>[392N-m (40.0kg-m) / 1,600rpm

Table 2 Engine specification of Test vehicle
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Table 3 Nano-moudi-II specification

Stage No.[ Size(nm)
1 10,000
2 5,600
Impactor 2 ?ggg

Configuration i lmpact'or only 5 7000
Flow Rate(at the inlet) 10L/min 5 560
Pressure Drop (without filter) |90kPa(360 in wg) 7 20
Size(D x H) 83 x521mm 3 80 || sampling
Weight 4.7kg(10.31b) 2 5%0 Stages

11 32

12 18

13 10
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Fig.2 Test setup in the idling condition
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Table 4 Inorganic Compositions of Size-resolved DEP (Before DPF) - Idling condition by Nano Moudi

Table Inorganic compositions of the size-resolved DEP (soure) by NanoMoudi-II. (Sampling condition: Idling, Sampling date: 26 July 2006)

NNI-5 NNI-6 NNI1-7 NNI-8 NNI-9 NNI-10 NNI-11 NNI-12 NNI-13
1800 nm - 1000 nm - 560 nm - 320 nm - 180 nm - 100 nm - 56 nm - 32nm- 18 nm -
1000 nm 560 nm 320 nm 180 nm 100 nm 56 nm 32 nm 18 nm 10 nm

Stage No. 5  Stage No. 6  Stage No. 7  Stage No. 8 Stage No.9 Stage No. 10 Stage No. 11 Stage No. 12 Stage No. 13

Elemental composition (ng/m’)

Mg 659 1620 758 1700 798 <LOQ 1950 5170 5090
Si <LOQ 1260 <LOQ 416 642 1090 1020 1940 1760
S <LOQ <LOQ <LOQ 818 <LOQ 639 <LOQ <LOQ <LOQ
Cl 338 1260 655 <LOQ <LOQ 384 1460 2180 1290
K <LOQ <LOQ 63.6 117 57.1 70.4 <LOQ <LOQ <LOQ
Ca 113 249 1510 2590 1400 824 307 26.6 227
Fe 1.53 17.7 155 2160 54.0 36.6 21.4 54.9 64.5
Ni 0.44 6.52 <LOQ <LOQ 2.48 1.55 <LOQ 19.4 293
Cu <LOQ <LOQ <LOQ 4.96 7.14 13.6 158 14.5 12.7
Zn 3.06 35.1 261 469 395 448 211 50.0 65.4
Pb <LOQ 3.10 1.55 20.8 <LOQ 38.8 <LOQ <LOQ 27.3

ITonic composition (ug/ms)

NO, 17.4 9.47 10.0 237 6.32 6.58 18.2 132 5.26

NO;~ 8.42 6.05 6.58 342 4.74 5.26 124 8.42 5.00

S0, 0.26 0.53 1.32 0.79 0.79 1.58 0.79 1.05 0.79

LOQ is below limit of quantification. Indication of italic and under bar is value of under the determination limit.

Table 5 Inorganic Compositions of Size-resolved DEP (After DPF) - Idling condition by Nano Moudi

Table Inorganic compositions of the size-resolved DEP (after of DPR & catalyst) by NanoMoudi-1I.
(Sampling condition: Idling, Sampling date: 27 July 2006)

NNAI-5 NNAI-6 NNAI-7 NNAI-8 NNAI-9 NNAI-10 NNAI-11 NNAI-12 NNAI-13
1800 nm - 1000 nm - 560 nm - 320 nm - 180 nm - 100 nm - 56 nm - 32nm- 18 nm -

1000 nm 560 nm 320 nm 180 nm 100 nm 56 nm 32 nm 18 nm 10 nm
Stage No. 5 Stage No. 6 Stage No. 7 Stage No. 8  Stage No. 9  Stage No. 10 Stage No. 11 Stage No. 12 Stage No. 13

Elemental composition (ng/ml)

Mg 268 267 7.70 175 296 <LOQ 280 826 584
Si <LOQ 48.1 <LOQ 307 93.1 <LOQ 131 <LOQ 45.6
S <LOQ 160 <LOQ <LOQ <LOQ <LOQ <LOQ 157 249
Cl 120 98.1 <LOQ <LOQ 98.2 148 90.9 <LOQ 549
K <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ
Ca <LOQ <LOQ <LOQ 70.6 <LOQ 5.69 11.0 <LOQ 63.2
Fe 0.51 51.8 3.52 3.98 3.57 4.55 0.54 96.6 15.0
Ni 0.15 <LOQ 0.16 <LOQ 0.57 0.47 <LOQ 1.75 0.49
Cu 0.47 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 2.02 <LOQ
Zn 0.73 <LOQ <LOQ 1.24 1.60 1.09 <LOQ <LOQ <LOQ
Pb <LOQ <LOQ <LOQ 1.09 <LOQ <LOQ <LOQ 1.48 <LOQ

Tonic composition (ug/m’)

NO, 1.00 1.80 4.47 1.40 0.96 2.63 0.66 1.14 0.96

NO;~ 0.92 1.32 2.15 0.79 0.79 1.49 0.88 0.96 1.01

N <0.04 0.09 0.09 <0.04 0.04 0.04 <0.04 <0.04 0.04

LOQ is below limit of quantification. Indication of italic and under bar is value of under the determination limit.

Table 6 Inorganic Compositions of Size-resolved DEP (After DPF, Regeneration) - Idling condition by Nano Moudi

Table Inorganic compositions of the size-resolved DEP (teatment of DPR) by NanoMoudi-II. (Sampling condition: Idling, Sampling date: 27 July 2006)

NNTI-5 NNT1-6 NNTI1-7 NNTI-8 NNT1-9 NNTI-10 NNTI-11 NNTI-12 NNTI-13
1800 nm - 1000 nm - 560 nm - 320 nm - 180 nm - 100 nm - 56 nm - 32nm- 18 nm -

1000 nm 560 nm 320 nm 180 nm 100 nm 56 nm 32 nm 18 nm 10 nm
Stage No. 5 Stage No. 6  Stage No. 7  Stage No. 8  Stage No.9 Stage No. 10 Stage No. 11 Stage No. 12 Stage No. 13

Elemental composition (ng/mx)

Mg 2350 1850 <LOQ <LOQ 1720 1640 619 9600 7410
Si 1450 174 2340 1260 552 459 <LOQ 1060 332
S 628 952 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ
Cl <LOQ <LOQ 1060 <LOQ <LOQ 1550 <LOQ <LOQ 5700
K <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ
Ca <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ
Fe 142 <LOQ <LOQ 16.7 31.0 42.8 56.9 728 25.4
Ni 7.42 8.07 4.34 21.1 13.6 8.69 10.3 46.8 37.1
Cu <LOQ <LOQ 8.69 1.2 6.83 <LOQ <LOQ <LOQ 37.1
Zn <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 355 <LOQ
Pb <LOQ 248 <LOQ <LOQ <L0Q <LOQ 20.5 38.7 <LOQ

Tonic composition (pg/m’)

NO, 8.4 9.5 332 16.8 32 15.8 142 16.8 11.6

NO;4 12.1 12.6 21.6 15.8 11.0 132 16.3 11.0 13.2

N <0.5 2.1 <0.5 2.1 <0.5 0.5 0.5 <0.5 <0.5

LOQ is below limit of quantification. Indication of italic and under bar is value of under the determination limit.

BN DOIEP, S, Ca, Zn RSN, ERAMNAS  EWESOMETSE, P& SIE300~500mg/L, Calx
TN SDOTHEITMATAL Si, KBS, = 20~30mg/L, Zn 133 mg/L, Al, Si, K i 0.05~0.1mg/L
NHETEHEDI L, P, S, CaDE—7 |FFEFITRE . LHtEINS.

BH &SN eHEEE % 10mg/L OEMERIZ L 5 e —2 TV AR, BEBG LA, EEEBA LA 3G
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Counts/Channel

Table 7 Inorganic Compositions of Size-resolved DEP - Idling
condition by NanoAero meter

After
Before Regeneration
Sample No. NN-80 NN-15 NNA-15 NNT-15
Particles size 80 nm 15 nm 15 nm 15 nm
Elemental composition (ng/m3)
Mg <LOQ <LOQ 15400 146000
Si 42800 23700 <LOQ 162000
S <LOQ 32900 <LOQ <LOQ
Cl 59000 <LOQ 10200 89800
K <LOQ 5790 <LOQ <LOQ
Ca <LOQ 505 <LOQ <LOQ
Fe <LOQ 724 113 5490
Ni 593 680 43.9 659
Cu <LOQ <LOQ <LOQ 615
Zn <LOQ <LOQ 65.9 <LOQ
Pb <LOQ <LOQ <LOQ <LOQ
Tonic composition (pg/ms)
NO,” 6.1 223 2.0 76.9
NO;~ 14.2 324 4.0 93.1

NN-80 and NN-15 are source; NNA-15 is after DPR & Catalyst;
NNT-15 is Treatment of DPR. LOQ is below limit of quantification.
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Fig.5 PIXE analysis of lubricants
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