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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 Cl1 ~ C3 pollutants 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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IR 5790 % TR 04 PR 2, 4- — i L 28 R B B, B IR
A ORIV I PR o R BN G5 T
i TR

RO AR B3 AL ( HPLC) 4045 . TR 25 X
B CERAMGIE FEIRAR  VUTCIE A A shib eSS | il
M Agilent Eclipse XDB — C18 (4. 6 mm x 150 mm,
5 pm) o S AM I A% e B A A] & 5 190 ~ 600 nm
SN 0 ST KT 1 Sy B SRS LR B SR
O3B B 1.0 mL/min, HERERAR 25 pL,
BN 60% M5 /40% K , Kl £~ 360 nm,,
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Tab.1 Carbonyl compounds concentration

in standard solution

(2N R/ wg - mL ! 4/ %
i 2.000 =0. 08 99.3
AT 2.002 £0. 08 99.9
M 2.062 +0. 08 97.1
o 2.004 +0. 08 99.7
2- T 2.008 0. 08 98.0
T 2.000 =0. 08 99.6
TR 2.008 +0. 08 98.6
FH 4.000 =0. 16 100
ECEE 2.004 0. 08 99.6
PP LY I 2.004 +0. 08 98.9
P 2.002 +0. 08 99.2
[5]2%3 2.000 0. 08 99.7
PP 2 Y 2.000 =0. 08 99.3
7NN ] 5.000 =0. 20 100

Bl 102 14 FhEEE A5 P 7E XDB — C18 1 LY
R T I TR s TS 0 TN T £ P B B (R LT AR TR
SETE SR AR ME S TF LAAN , AR AL 5 P 4B
A DA b 3 g . S S IRl —Fh 2R 4 4 1Y
PR B S TRIAH ] PR SRy SR B A i v 2% R ST 2H 43 H U
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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.2 Carbonyl compounds standard curve (n =5)

o2/l Bt 22 7 KRB R/ %
i Y=39.5831554 +0.0945798 0.9999 0.31
. Y=29.4118202x+0.311986 0.9999 0.27
TIMSEE + RER Y =50. 565250 2x —0. 1692096  0.9999  0.22
] Y =23.041271 4x-0.2702525 0.9999 0.23
TR Y=20.990 819 7x +0. 1257449 0.9999 0.19
2- T Y=22.2728907x -2.269 0313 0.9991 0.28
R M Y=16.895953x +1.4477462 0.9995 0.29
T Y=18.9919747x+0.6199411 0.9999 0. 84
A Y=13.3801106x -0.109 1313 0.9999 0. 14
T Y =35.8235502x -0.007 2466 0.9999 0. 19
PR Y =12.969 312 6x -0.258 2609 0.9999 0.31
R Y =4.867 506 69x —0.0144752  0.9998 0.26
L Y=13.150529 9x —0. 044 7244  0.9999 0. 16
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Fig.3 Emission testing system
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Tab.3 Engine technical parameters

e HifH
BN PAHLK Y HEE
A% x 477/mm x mm 95 x 115
L W= FAA S
Hedd/L 0.815
JE4E L 20
FREBIZR (53 ) /kW (r/min) 8.8(2000)
e KRG (5%53%) /N -m(r/min) 53.4(1700)

LRI/ () 18

I 2 2 = g€

2.2 iRIHE

TR I RRIRE : A1 A58 (D) 5 2B W) LS
M (EBD) & ¥R o 20% £ 15 35% M) S8
40% S IS INIE T BEA S F RS M, LB
& 95% W& K OB, e Bk, X AR EC HE A RRHR,
SEVERZ T, ORI T EPERB ISR 4 P,

x4 BMBEREE
Tab.4 Specification of fuel

24 e YIS G
W/ kgom 834.8 837.0 SH/'T 0604—2000
KEEE(20°C)/mm? s~ 3.79 3.57 GB/T 265—1988
AL 76 20 GB/T 261—2008
R PAY el 51.1 41.4 GB/T 386—2010
B/ M kg ™! 4.8 37.23 GB/T 384—1981

2.3 A

ARG HEH 5 S MY T AT oRAE, B T80
SRAE 10 min, 2 THLILER 5, 305 43 1% 0 5 483k
FR A R B HE B AT RAE R 1 T, R )
X RO HE TG T A AT
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Tab.5 Testing modes

T RN i far KA
F5 /remin ! Bt/ % i) /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 RERSWAE

(1) REBRZEAL S P HRAE T8k

SRAERE PR B 110 mL/min, £5 T35 KA i ]
HIHE R LT A2 o SRAESS AU, K DNPH A fi I 41
TEAR BN REOEE T VKRN - 10°CIRAT, BT 0T

(2) REBRZAL S W 73 J5 vk

TR PR SR AR S AT AT AR B, F 2 A
RN AE BOR B A v I T JE T A2 0, R A 4°C 2%
PF R ATORAT 30 d SR FHBC 3 A 50 SR i 1) R 80
FHETEAL(HPLC) X e BAEAT 73BT, SR I FR B 1
() R T AR NP IS XF 14 7ol P8 B I 19 26 PO AR HEAE

(1) BATEME R,
3 RBER

Fo6 BEANFETHT DM EBD BRIk A
Y5 Loy LU HE R B X ELA . AR rhn] LIS L
P S TR HE A BT, RN HER Y 44% L
b EBD HERZY b 2B RIS RS + PSR A HE R4 v
T D, EBD W HHEEHEL AR T D, 3 SRR T
18.05% ;1 & BEHE AL & & F D, s %l FH & T
39.68% , Ml + NEATHE T 184.8% , 43 #r s
K EBD 1 & SU/E AR i T 0k be , (i 75— 38 43 F
E— A5 2 E AL, HEBOH X REAIG, [ s, EBD
A 20% 1 Tl 2.1, S804 B S EE M HERL L D T
mRZ,

Fe T JRAR KGR T 0T PR Rk S I HE i 42 e
Hejlcs: , WP AR QR HER Y e 2, 7 LB
1£39.93% Lk I IZ T, LA AL AR 27,
SR I ST HE AR OR B T DR 5 S HE i 1 PR R AR N
T + PR = T EBD HER, EBD AHXTT D, LEHE
A 11, 4% , FEFRE EBD HEA 20% LB,
TE N 3 P o3 il S AL 2T

F6 mANEIREBIUSWILHNE

Tab.6 Carbonyl compounds specific emission at rated power

&/ (kW-h)

WORL W 2R IR + IR

W T 2-THE WIENEEE O TR RWE

FEAHIEE FFOE o

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

RT BRABRELRBRUSYILHERE

Tab.7 Carbonyl compounds specific emission at maximum torque

g/ (kW-h)

HORL WEE LEE NIGEE + NI

WEE TUREE 2-TH WENGE O TE EWE B WEREWE oW o

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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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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{E#XH EBD Hh & B RAL TR IR TS BE(EAR, &
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Tab.8 Mass fraction of carbonyl compounds emission from diesel %
THpS WEE O/ N+ NI OB TR 2- T PREPTAEE TR RPEE kEE PHEHOETE HOm O
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

®9 Al EBD BELSMHIME RS RESH

Tab.9 Mass fraction of carbonyl compounds emission from fuel EBD %

THrps Wi B

PUARRE + VB N TOREE 2-TE RN

THRE RN N WERNEE MO 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
SRS HE R # O T | 2T | DAY T D TN T 25 4 ZEi

C1 ~ C3(RRJFETFH) MEEERZS AL G4, o7 B i HE
YR 91.9% LA b T g 41 43 1 HE ik i #R A R
/AN, AU CL ~ C3 ISR AL & P 35 2 K h ILHER
HRES R i A SR Ry, T €3 DAL B R R A S
7 FIE IR S ) EL R /N, 3 BH X S ) I A R
Ber R AN ) A A e IS )

(1) PIFMERR YRR AL & P HERCLL C1 ~ C3 1Y
B Aoh  , 5 EHE 91. 9% L L,

(2) B0 far B4 0 a2 S B, TR T 2 HE S i

(3) XFEEER AL A P0HE 56 245 5 o B 2 21
SVHERC Ry T AR e T, 10% A1 50% B fe T



18 P AT A S (4 20124
EBD [ D 735l FEA% 1 2. 98% Hl 16.42% , &= fifar A0, W] UL EBD 72 1 MR b 45 9 9 0k v A9 32
TLEBD H. D bR T 11.79% . ZARBAE PARSUAT T []E  F4B 58 T 209% /Y Tlk
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