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Abstract

The different carbonyl compounds emission from ethanol — biodiesel — diesel and diesel were

investigated using high-performance liquid chromatography. The result showed that at rated speed, the

overall specific emission of carbonyl compounds decreased by 2. 98% at 10% load and 16.42% at 50%
load, meanwhile, increased by 11.79% at full load. The C1 ~ C3 pollutanis of formaldehyde,

acetaldehyde, acrolein-acetone are the main carbonyl compounds, and up to 91.9% among carbonyl

compounds emission. In general, the emission of carbonay compounds decreased as load increasing or

speed decreasing.
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#UE EPA fin S B TO - L1A,RAIRE R A
2,4- "M (2,4-DNPH) IR B FI A RBEE (R E
Supelco 24 7] ) R R R S HLHE S H R BRE LAY
B, RETHBRXLEYERERAT SEE
W B 50 R T ER Y 2, 4- RS AR R B RN, B R E
BOREGEY MR E . 25 BB a S AIUEST
G

AR B S (HPLC) B . EREE B K
PLUEAM I 2% A IRAE ST R M A SRR, i
4 Agilent Eclipse XDB ~ C18 (4.6 mm x 150 mm,
5 wm) % SN AG I 2% b % B A W] K ST 190 ~ 600 nm
ORI BT E N B R . RikmRAE
ST WK 1.0 mL/min, g 25 pl, W
B8 60% ZJiE/40% 7K , 1 3 35 K 9 360 nm,

EMER B TRGT , RIERFNEHA
6], R & 14 FhEEER R0 A ) B4R E VR RO B
REHE fn R B IR 5 AT R T IRHETE
B 14 FEBERXAESY N 28 N R,
FHEE2-THW. TE.THE PR . EFCB.FER
MR N FEERR FCW,. SYE(S
DNPH I i) JREBHE R 1,

®1 HFEBRRTERE-_HEEBRNRRRE
Tab.1 Carbonyl compounds concentration

in standard solution

YR REWE/pg-mL ™! R/ %
% 2.000 +0. 08 99.3
W 2.002 0. 08 99.9
F: . 2.062 £0.08 97.1
E 3 2.004 0. 08 99.7
2-THd 2.008 0. 08 98.0
TR 2.000 £0. 08 99.6
T s 2.008 +0.08 98. 6
AR 4.000 0. 16 100
NARY. 2.004 0. 08 99.6
HER AR 2.004 +0.08 98.9
3403 2.002 0. 08 99.2
] 2.000 +0. 08 99.7
FEEHR 2.000 0. 08 99.3
TN 5.000 £0.20 100

K12 14 FEEELEWE XDB - C18 # /Y
PREAIEE BRSO R B RDLREARR,
FHAEAES PRMED T LS, KRB RIS Y H
AR BE, REEFEFT,FA—fEA0H
5 B8 B 1) AT (] , 5] Jb o R R 58 o 4% SR 4 4 0
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Fig.1 Carbonyl compounds standard chromatogram

on column XDB - C18
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Fig.2 Formaldehyde standard curve
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Tab.5 Testing modes

I R EE i R
FE /remin ! B4t/ % & 8]/ min

1 2 000 100 10

2 2 000 50 10

3 2000 10 10

4 1700 100 10

5 1700 50 10

2.4 RERSWHE

(1) BRI 4L & 9 B R A O 3%

RHERFBERHR 110 mL/min, £ T 50 R H A
BHSIRETIE . RESH)G, % DNPH i H 4
HARF I BOLE TIKAW - 10CHRTE, B,

Q)BREALAYRIHTTE

B b ext R B FEITRIAL B, RN
WREBCRBE P BB EY, R E 4C %
4 R ERAF 30 do R FIAC & A F SN TN 2% B R ROB
A H (HPLC) X $E B AT 20 47 R A OR B B
Ve i TG RS B XE 14 o B TR B 4 A W0 A HEAE

(RDH#ATERZERIN
3 REER

F6RBEKIERTHAT D EBD WEELS
YEBAHE R BT R, ARPTLIAS . H
BEEEMEBRYEERS, SETHBYK 4% L
F:EBD T ZEMABE + RENHEBRYE
FD, EBD WHEHKEMRT D, 4 HBEMRT
18.05% ;M ZEBHKER T D, H4HAST
39.68% . NIHEE + WEFE T 184.8% . S HTIR
H:EBD W& E/EMAESETRE, F8 —HoFE
#—58 B E AL, HEBOE X (K, R B, EBD &
A 20% Tl 28, FBAEBKN Z B HEC L D F
[STEE

# 7T REKEE TR T AR BRI Y
HHE NRFEL . CEBEHRYES, S FEILH,
£39.93% UL, ZTHT, ZBELEREER, &
RERZEHBRKHFE; EmHERYHRBERN
B + NEI 5 T EBD #ik, EBD AHXF D, Z B4k
MAE1L.4% , T EFHE R EBD h&H 20% ¥,
ERNERPSBRELCBE.

£6 BADETREMLSWLHNR

Tab.6 Carbonyl compounds specific emission at rated power

g/(kW-h)

WM TR OB REAR+FE FER O OTAR 278 WEARE TR XFE AR

FEEXHR Ko CE

D 3.07 1.30 0.36 0. 045 0. 04 0. 046

EBD 2.52 1.82 1.02 0.042 0.038 0.043

0.037 0.036 0.035 0.029 0.021 0.014 0.012

0. 042 0.026 0.027 0.013 0.014 0.018  0.022

*7 BARETAERALSWILELR

Tab.7 Carbonyl compounds specific emission at maximum torque

g/ (kW-h)

MmE BR OZE RAE.WNE PR OTHAR 2-TH FERAME TE ETE AR WEETE HoE OB

D 1.57 1.85 0.99 0.031 0.029 0.026
EBD 1.53 2.06 0.82 0.043 0.036 0.033

0. 039 0.021 0.025 0.014 0.016 0.012 0.010
0.043 0.029 0.023 0.015 0.019 0.017 0.015
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£ 79, 5mAE SRR A Z B HE R S
PR —%H, Wagner 1 Wyszynski'”' B BT 53 th &
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Fig.4 Carbonyl compounds emission curve with load
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Fig.5 Carbonyl compounds overall specific emission

at experimental modes
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Tab.8 Mass fraction of carbonyl compounds emission from diesel %
FHEB RE TEFRYE HoM CE
1 60.83 25.79 7.11 0.9 0.82 0.91 0.74 0.71 0.69 0.57 0.42 0.29 0.24
2 31.61 40.78 19. 19 0.37 0.34 0.29 6.23 0.27 0.24 0.18 0.14 0.13 0.23
3 36.97 44.78 17. 64 0.09 0.07 0.08 0.1 0.07 0.05 0.04 0.04 0.03 0.03
4 33.8 39.93 21.44 0.67 0.62 0.56 0.84 0. 46 0. 54 0.31 0.34 0.27 0.23
5 36.81 50.46 9. 61 0.38 0.4 0.43 0. 41 0.36 0. 28 0.25 0.3 0.16 0.15

R9 M EBD BRUASUHHAERS RRSE

Tab.9 Mass fraction of carbonyl compounds emission from fuel EBD %
THFE HE B FRER+FAE AB THE 2-TH PEARE TE XPE B FEXPE »oE o
1 44.59 32.22 18.1 0.74 0.67 0.77 0.75 0. 49 0.49 0.23 0.25 0.31 0.39
2 33.56 41.23 22.05 0.42 0.38 0.4 0.51 0.33 0.31 0.24 0.15 0.18 0.25
3 36.85 44.41 18.11 0.1 0.08 0.07 0.1 0.07 0.05 0. 04 0. 04 0.03 0.04
4 32.58 43.99 17.56 0.92 0.78 0.71 0.92 0.63 0.49 0.32 0.41 0.37 0.32
5 36.74 37.94 22.23 0.49 0.41 0.4 0.53 0.37 0.28 0.16 0.14 0.14 0.18

BREMAH R YRR T RS Z TR BN B S
Cl ~C3(BHRETHE) WBIXLEY, & B RIH
B 91.9% LA L, T HE A5 eH B ARIEF
Mo AR CL ~C3 WEMERLEUHRRIES
TERSBRMOTERS, MO ULNERLEY
o HE B P B R B 0 G D, 3R X R ) R T AR
et 18 R 55 A AR B A AR Y R4

4 Hig

(1) FFABHERLSYHRL C1 ~C3 K
BERALEUNE, 5 EHRW91.9% U E,

(2) SN B % S PR, BEER R HE AL 2

(3) MERASYHBNABRERTITRR:
SHRRTE, FERET,10% M 50% AT,
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