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(A Review of Existing Particulate Control Technology
for Light-Duty Diesel Engines)
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E 1. Physical and chemical characteristics
of diesel particnlate matter.
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Parameter ‘ Magnitude l
Individual particle size 50—700A I
Agglomerated particle size: '

mass mean diameter 0.1—0. 3um i

9% smaller than I un 90% i
Exhaust temperature at

manifold 100—475°C
Surface area | 80—100m?/g
Resistivity —107 ohm-cm

Bulk density
Heating value
Mass loading

Chemical composition:

0.02—0. 075g/cm?
8160. 1kcal/kg
20—130mg/m?

N — , Carbon 80—93%
dx ofw Fejeln PRl BRI ’
S Hydrogen 2—5%
2L gel=h Nitrogen | 0.3-1.0%
W, oA kil dAkiF REEE A4 Sulfur \ 2.2—5.1%
ZHE FARE RA AaebAd 9k, Iron [ 0.08—0.79%
ok, LB 28 He] d¥ A AAE s} Calcium 0.08—0.13%
3 | . 0,
7&_ 'E_ZJZ;IOEOS':F—Q—LAIL 7(]’2 ]127% a H Zinc i 0.08 0.12/1
oo HEE WEgRtdlA A=tz Y=
I 2. Carcinogenic compounds found in diesel exhaust particulate emission.
Formula Carggﬁggggﬁ dicg;l;f)g?g&l;vith ’ Carcinogenicity* Molecular weight
CyeHyz Chrysene | + 298. 0936
Benzo (c) phenanthrene ‘ 44+
Benz (a) anthracene } +
CooHia Benzo(a) pyrene \ 4 252. 0936
Benzo (b) fluoranthene 1 +-
Benzo (j) fluoranthene | 4
|
CaoHis Benz(j) aceanthrylene ] +4+ 254. 1092




CyoHig 7, 12-Dimethylbenz (a) anthracene +-+4++ 256.1248
CyHi, Dibenzo (a,g) fluorene + 266. 1092
CyHsN Dibenzo (c,g) carbazole +-++ 267.1045
CyHig 3-Methylcholanthrene B e 268.1248
Cz2Hys Indeno (1,2,3-ed) pyrene + 276. 0936 |
CpoHiy Dibenz (a,h) anthracene +-+ 278. 1092 i
Dibenz (a,]) anthracene -+ %
Dibenz (a,c) anthracene + 1
CyHiaN Dibenz (ah) acridine + 279. 1045 ‘\
Dibenz (a,j) +d- !
CpiHi, Dibenzo (ah) pyrene +++ 302. 1092 ‘
Dibenzo (a,i) purene +++ § |
Dibenzo (a,l) pyrene + } “

a. From “Particulate Polycyclic Organic Matter,” National Academy of Science, Washington, D.C. (1972),
according to the following code:

-+ uncertain or weakly carcinogenic
- carcinogenic
4+, 4+, ++4-+-+ strongly carcinogenic

T 3. Emission Data From light-duty diesels tested uning EPA Recommended
Test Procedures.

Manufacturer and Vehicle weight Particulate NOx
model (Ib) (g/mile) (g/mile)
Daimler-Benz: ! ‘:
240D ‘ 3,500 . 0.40 1.47
300D ) 3,875 0.30 1.31
3005D | 4,000 0.47 1.21
Peugeot: 504D 3,50 | 0.29 1.16
Volkswagen: i
Rabbit 2, 250 i 0.23 0.87
Dasher 2,500 | 0.32 0.98
Dasher Wagon 3,125 : 0.32 1.03
Audi 5000D 3,000 1 0.46 1.68
Fiat 3,000 0.53 1.19
General Motors:
4,38 litre 4,000 0.41 1.06
1 5.7 litre 4,500 3 0. 36 1.15

\
Source: Federal Register, Vol. 45, No. 45, March 5, 1980.

I 4 Summary of Control Efficiency Data for Diesel Particulate Traps.
Manufacturer Type of trap Control eiﬁciency' Source of data
Texaco A-IR trap Fibrous bed 40~60% EPA-MVEL
Texaco A-IR w/Engelhard Fibrous bed (catalyst coated) —49% EPA-MVEL
CST-1 coating
1CI1-Saffil w/AgNo4 coating Fibrous bed (catalyst coated) 32—42% EPA-MVEL



Corning EX-40 trap Barrier filter (ceramic | 79—829, EPA-MVEL
honeycomb) ‘
Balston disposable filter trap Fibrous bed ’ 4—50% : EPA—MVEL
Johnson-Matthey JM-4 Fibrous bed (catalyst coated) | 6—61% “ EPA-MVEL
Corning EX-47 (6 in) | Barrier filter | 64—73% | EPA-MVEL
Corning EX~47 (6 in.) ; Barrier filter (catalyst coated) [ 73—74% 1 EPA-MVEL
w/Englehard CST-1 coating i !
Corning EX-47 (12 in.) Barrier filter 1 65% | EPA-MVEL
Fiberglass deep bed filter Fibrous filter . 6—89% = SoRI
(prototyre) ‘
Gravel bed filter (prototype) Granular bed | 5—22%®  SORI
| 72%° ‘
; 4%
Corning ceramic honeycomb Barrier filter “ 92—979% SeRI
Tube-type trap coated Fibrous bed | 81—949% . GM
w/ceramic fiberse
Texaco D.E.F. trap Fibrous bed \ 58—76% | Tex
(alumina-coated motal wool) 3 !
Texaco D.EF. trap (w/catalyst) Fibrous "ped | 60-829 . Tex
Johnson Matthey: JM-4 Fibrousbed (catalyst coated) ‘ 519%* | M
JM-13 (manifold mounted) Fibrous bed (catalyst coated) | 5528 CIM
JM-13 (underfloor) Fibrous bed (catalyst coated) l 61%" : M
JM-13/1 Fibrous bed (catalyst ccated) |  44-76%  SoWRI
TM-13/1 Fibrous bed (catalyst coated) |  45~63% SoWRI
JM-13/11 (under-floor) Fibrous bed (catalyst coated) 1 39-9C* ‘ SoWRI

a. EPA-MVEL=U.S. Environmental Protection Agency, Motor Vehicle Emission Laboratory, per Reference 27.
SORI=Southern Research Institute perReference 19.
GM=General Motors Research Laboratory per Reference 28.
Tex=Texaco Beacon Research Laboratories per Reference 29.
JM=Iochnson Matthey, Inc., per Reference 30.
SoWRI=Southwest Research Institute, per Reference 30.

b. Updraft-no stir.

c. Downdraft-no stir.

d. Downdraft-wih stir.

e. Copper added to fuel dring testig.

f. Average removal efficiency as measured using Federal Test Prccedure.

g. Average reduction afiter 100 miles.

h. Average reduction after 3,000 miles.

i. Results from naturally-aspirated 2.41 engine using currently available fuel.

j. Results from a turbocharged 2, 41 engine using currently available fuel.

k. Results from a 50,000 mile durability test cn a vw Rabbit.



