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Thermogravimetric characteristics of particulate matter emitted by
a diesel engine with NTP technology

GAO Jianbing', MA Chaochen', XING Shikai*, LIU Jiangquan', SUN Liwei', GE Yunshan'

(1. School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China;
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Abstract: To resolve the regeneration problem of non-thermal plasma ( NTP) reactor, the oxidation behaviors of
particulate matter (PM) sampled at different engine loads were investigated using thermogravimetric analyzer. The
results showed that the content of volatile organic compounds ( VOC) differed great at different engine loads in raw
PM but little in PM aggregation, and the percentage of the high volatile organic compounds ( HVOC) in VOC
increased with engine load. Little difference was observed for the oxidation behaviors of raw PM collected at
different engine loads while the profiles of oxidation activity of PM aggregation moved toward left when increasing
engine load. Longer time was needed to oxidize PM aggregation than raw PM. At isothermal condition, the
activation energy was similar for raw PM and PM aggregation, however, the activation energy of the PM escaping
from non-thermal plasma reactor was higher than that of raw PM and PM aggregation.

Keywords: diesel particulate matter; non-thermal plasma; thermogravimetric; oxidation reactivity; reaction kinetics

SEMPLIRGE R o, s ik, i A7 i, 1
37 LT o5 B BUZ AR S v, BRI [ 2, Sam L o
U Rk 539 S VRILAR L, S pLABURAY i HE
TR T, A KA R A Y, B
JEIT AR L A EE N R Z — AR
ft BT R ™ B G . AR A B A S — A K
RSP AL BB A | BEA 0d A S ML < Y
IR 2 AR A5 B A S I LKL ) (1) 1 AL A
M EZ AR AL B RS S 5 1 A 4
v (NTP S A48 ) HO R B 5P DX, 780 0 0k ) 7
A R RE LT A PR RL T B9 AR TR, B AL

KR EE: 2016-04-19
E£WmA. EKARPAIES(51476012) ;
LA RHE R H (15273703D)
EBRIAN: mEIT (1990—) , B -0 A:
SRR (1959—) , 55, U AR R0l
BEEE: D9 E  mecl900@ bit.edu.cn

CO, (8% CO) Fl H, O ¥ 43 UKL ¥ 76 1 39 J1 () 16 H
T, AR R NTP & AR 28 AR b AR AL Jok: 4
REF—EREN, &5 R iR  & 4,
SRR NTP %A= g %o R 4 1 4 4k 5%
T ERRAR O Tl NTP % 2E g A 435 5 v 1 v
PRRCR, SEHLNTP KA a8 0 R AR T 28 St S Ak 4w
B T Ao b i 0k 4. H R AT oY R AR TR
1 NTP & A= 25 FOR0CR FE B 45 0 3k 30 | i
XTI T NTP %A= it b B0k i A ek
WFFARE .

SEH LT R B T RIR S PR A
Az, DR SR AR A T 46 0 FN 2840 45 B8 R A= 4
gl Sk N el 0L T L AW W BURIER ) 12110
T SR T ASIE) 00 fokE 3R 4R AR 1) S fb R, I
5B s R ) B AR T TR L s BT BT
e Sl RE AT T ORI SN 81 1 280



. 126 - MoK O T

1| =S S 549 3

1 KBEEEFE

1.1 RWEE

TR BT FH A S B R /NHE B 580 &k LA, B
‘54 KD186FA. 54l HL Y HE 5y 0.418 L, ¥ # Ky
3 000 t/min , &%E 2N W 1M FE<1.75 L/h; K HL
Bl L R 220 Vi P 8UE D% 5.0 kWi
b WO e ML il ) R VR S ALY £ A

B 1 Uk ok AL B R B R, T T URE
RS X SR HE S R G AT T 0t NTP &4
AN R AR TR SCH IR T NTP &A= 25 R £ Al
LA, R A AR R R R R s R A
EARR [ A o325 ARP L B, 7 AR K Y e B FL T
FE PR, ML A% T, B Y
A TR 7 T fE R T RIS MR T VR R SR
A5 53Tk 28 ) U ) A A B DX A — o Y
W HURLT , 76 FL 3 0 R I Bl a2 2 AR L.

M1

CBE NTP}&Z%%

1 THYRELBERER

Fig.1 Scheme of PM sampling
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Fig.2 VOC content of samples A, B, C, E,F, G along with
temperature
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Fig.3 Mass and mass loss rate of sample C at isothermal condition
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Fig.4 Mass and mass loss rate of sample E at isothermal condition
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Fig.5 Mass and mass loss rate of sample F at isothermal

condition
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Fig. 6 Mass and mass loss rate of sample G at isothermal

condition
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Fig.7 Mass of sample D at non-isothermal condition
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Fig. 8 Mass and mass loss rate of sample D at isothermal
condition
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