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Contribution of Isoprene Emitted from Vegetable to Atmospheric Formaldehyde in

the Ambient Air of Beijing City
ZHANG Yu-jie; PANG Xiao-bing, MU Yu-jing
(Research Center of Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: Methacrolein (MACR) and methyl vinyl ketone (MVK), which are the characteristic products of isoprene photooxidation in the
atmosphere; as well as formaldehyde, were determined during March to November of 2006 in the ambient air of Beijing city. Cartridges coated
with 2, 4-dinitrophenylhenylhydrazine (DNPH) were used to collect those carbonyls in ambient air and a high pressure liquid chromatography
(HPLC) was used for quantification. Distinct amounts of MACR and MVK were detected during vegetable growing seasons from April to
October with ambient levels in ranges of 0.11 x 107°-0.67 x 10™° and 0.19 x 107°-1.36 x 10™°, respectively, with their maximal
concentrations appearing in August. MACR and MVK were measured under the detecting limit in March and November, which may be ascribed
to low isoprene emission from the broadleaf trees without leaves during two months. According to the stoichiometric coefficients among MVK,
MACR; isoprene and formaldehyde, the concentrations of the reacted isoprene due to photo-oxidation can be calculated derived from the
concentrations of the measured MVK and MACR. Then, the monthly (April to October) average concentrations of formaldehyde produced by
the photo-oxidation of reacted isoprene were roughly estimated to be in the range of 0.35 x 107°-2.5 x 10™°, which accounted for 4.6%-
11.5% of total atmospheric formaldehyde. During the period with active atmospheric photo-oxidation ( June to August), the contribution of
biogenic isoprene to formaldehyde was predominant. Therefore, the biogenic isoprene is an important source to local photo-oxidant formation in
Beijing and should be considered of.

Key words: biogenic emission; isoprene; formaldehyde; methyl vinyl ketone (MVKD: methacrolein (MACR)

HbER | 55 5 TR (K 5 SR AR VR i R R R
N, 31X 6 A A ] HE BRI 5 R M CCsH
isoprene)\ifﬁﬁ(clon)\fgﬂéﬁ‘ﬁﬁ(CBHﬂ)%%%1&
L ARV T YR AR BT VOGs K Ik
1150 Tg™ AHPIHETB ) VOCs B K 53 1 785 5 %
SR S AL e AR I AT B STk R
JE R HE IR 55K (K VOCss HERCR 4 500 Tgea™ '™,
SRS A EAA T T B A 2Tk R R 57
T R SRR B T T AR, O B

IAE RS5Oy« OHAT » NO, %5 & A2 S 3 1 FR 3
B = A Ko B AT A A M i 5, i R 2R Ak S
28, o RS AT 5 ( MACRO A3 2045 E i C MV
JE S RO AL IR E L RN A
R =2

ks B #3:2008-04-11; 23T B H#: 2008-08-12

EEWB: BHEK A ARRF IS0 H (20577064, 20677067 )5 Ak 5T A&k

FARHET 55 H (BINY 2006-02)
PEEEN: KR (1983 ~ ), Lo, BT 584, RS TT 1 etk 2

S ML, B-mail: zhangyujie83 @ 126. com
* JE IR A, E-mail: yjmu@ rcees. ac. cn



4 3 K 9 A5 T AR H TR S G 0 K R R P DR 977

RS P P e 5 0 2 3k i O i A7 1) —
FKEBYR R 5y, 75 R0 2% RN T 35 8 AR
A b B S KA HO, ) B 2RI, 2 T 4
LR FENHTR B CPAND A O, 5506480 A6 771 1 o 221 IK
) T R A A 0t B LI R0 o L A
R P o o PR, o AR SR A 9 £ (1 3500 1 A
AR Sk AT, B AR S AR P AR AR AR X L
it 28 T S5 H DX AE P HE ) B S AL S R RSO A
F BT BRSS,  dT IX R M % WE A R D
Chameides %5'°1988 fE7E Science b 1 VX IRIE T i)
FIE B IRR S B R S0 e S 15 0 e Tl X koK<
SUEE RCEA TG MR 3 A7 K5 0B 50 R0 A5 X
EADAIE A IR AR A 5 13 s TR HE TORT 3 T e 4 4k
FUR KT B A BB ke

3 22 Bl iy A R AT, 3T DX SR
AT DR 1V P ] W A o, 3K 2 B O 78 2 AR
s ATHEOR 5 1 5 1 0 . FR B R TAE & (R dE
AL B b 5 T AN R A B 6 5 38 A HE O
J& T SR, G LR AL T — S8 LSRR
Clnys B A AR e JTCRR 9 0 FRASIARY 45 ) 2L AT R 58 e 1
TR A e R AR TORR £ HE SR
DAV A 232 il 213 pge (geh) 1M R 4R kL
FTER AR W25 2 1, 22 2006 AR SR A T AR 1o
XA THIAR ) 42.5% » 7 38 AR 4 = 22 il L
AT, IX SEHE ) D0 AR 2 G IR Arh 53 8 — 4 Ik
JE, NIl B4 T RASE T TG R. (HEH
A S 1 s HE O b 5 T KA S AR R (L S
BSR4 A5 0 56 ) 52 el [P B 90 B L . oAy
AR AG T AR A HE I e 88 4 0 KA e S A7
(I TTHR , ASHIE 7B 57 I 0 1) B AR A 7 - R 3
LI B A L M B AT T 4 — AR IR, 5 el
HEHIPAG ST b 5T KA HE BT I I KA
FH I A BT DR

1 MR57%

KACKAE pi AL R} 2% B 2R S PR BRI 5T R O
IR AR DURE T2, BRI 2 12 m. O Tk
FCT AR VYRR AL F B0 2 ), J T 32 2 e R XK
SHF X AERAE BRI 100 m AR FTFF I 100 m Ak
BAT 45N R TN A U AN vt o P A e
i AR vy PR T 2 AR A 0 v RS A R TR
A7 I A R 35 A 55

SRAE Sy BT 71 32 MR 35 [ AR 2B (EPAD B
WE 715 TO-11AM, BT FHAR A1 38 € 3 4, S 36 K

TR A Milli-Q 1 UE, 2, 4- TR EC2,
4-DNPHDJE T~ Fluka 2 ], I ££ (4 1% 2l £ ) ( Fisher)
M2 G 2 IR 1S R I PR T TR I D 1R
DNPH & Ji Vi A1 b #E FE 5 CTO11/TP6AD ) H Supelco
O], 73 A1 B 3L TN A B Cmethacrolein, MACR) AT FF 3
LI HE R Cmethyl vinyl ketone, MVKD ] DNPH 5 #E A
i CE ARSI 3 A . R A R 2, 4-DNPH VR B 1)
Sep-Pak Tt AT (Waters) .

ASERG T 2006 4F 3~ 11 H W], REAS H & P
BN 3 ~ 6 d BEAT SR AF, SRAFE I [A] 24 08: 00 ~
20:00€9 ~ 11 HA4 RFEI 1] 4 08:00 ~ 18:000, 5 2 h
SRAE 1 ANHE S RE b 2 A 1R L AR S 4% 1R DL SR
C13]. K0 R4k B2 W WA Y — & 5L 4040 BT AR
(Thermal Environmental Instruments Model 49), £ H [
(ERRTHON 0.2 x 1077, K2 LR HO R 2 x
1077,

2 ZR5WE

2.1 MVK H MACR £ RS H e CRR 73 #0
Ak

3~ 11 JIRFEIA R L3RG T 208 AFE 5, o
134 ASFE S AT MVK F1 MACR, ‘BT KA+
(A P CAAFR 2 BOTEE 73514 0,12 % 107° ~ 2.36 x
10°M0~1.25x107° Bl 1 Al 224 3~ 11 HRA
o MVK I MACR ¥ B2 CIRFR 2r BO 1) H A2 {44
MR, 3 R 11 H I B A R AR R W #
MVK #1 MACR, H 2| 4 H 94y J5 A4 W] B A 2], JoAe
KA AR 2 B A 43 50 8 0.28 x 1077 ~
0.50x 107" 0.18x 107° ~0.26 x 107, HA[F] T 5
~10 H, 4 H118:00 ~ 20: 008 BE A I H MVK Al
MACR. V5 2401 50 e SRR 90 1 S5 106 — I HETs e B 55
HEY RN DIAR DAL, 1652 F-Fh 40 SR 2 45 ), kil
L/IUSTWNGNN K7/ RS N B NN E DI TG T AN NG
LR A BRE ) S 1 — 05 TR HE RO B B R R H AR
A 3, Jb st R R e R R 2E, 11
W AR A A T T, X 2 AN AR I S R A HE
R EEE D, X AT RE & AT H MVK A1 MACR i
Bl AR A #RiE R IR R A & MVK #
MACR™ ™, {H AR 5% 20 % 46 1 3L 5 Bk 5 nl fig ok
I G A, Y R AT AR R KA
MVK 1 MACR 9 vk n] L 28 . 4 H 1 18: 00 ~
20: 00 B A BHOGHE S JL T3 2%, F A 53 1 I
T K FE 5 - OHIR G S A T8 6 1 35 0/, T RE 380 T
P B A Y MACR AT MVK. 5 H KA MVK



978 7N 53

HFIMACR MR FER 4 H v, vl B2 h 5 7 e p e
O, HAR A s 8w 1 4 3, 2t T4
W57 1 0 AR TS B A A RN K B G B A 44k 22 T
1 KA MVK F1 MACR WK JE7E 6 ~ 8 H Fr4i
hn, e 8 H 8 HI¥ 10:00 ~ 14: 00 B BIA 2 iz = » fi
R FE AR HO 308 2.1 x 107°F1 1,15 % 1077
TR A DR R R ) S I 0 IR TG S AE 1 d
rh AL K BH ' e S i R e 1 TR R R S B
RHesd e N A A AR AR RO B A 5 T e
e PR T, [T BT 3 0 DU KA 0, H S i
JECHFA 73 8O WP 3 E 76 8 HI& 345 K (130 x
10770, WEHH 8 F & KA 2% O B 1% BR B 39 mp
5 O O 8 558 5 P8 K SR A0 S 13— 0 (1) R
S HE KA H MVK R MACR 9 B 1 8 IR 2%

24
3 5NN 4/
Zz 5
20 F 6 H
=7l
L == 8]
16 I - HEEJA
H EE 10H
T
= 1.2
X
£,
0.8
0.4
0 P B Syl M 7EE N
o o o ol
: AR AR BT e
o Q@‘ Y QQF' \N-QB \6&0 \%.QQ

FALM [l (o'clock)

El1 TRABASHREZHERTHRERRSEp, HEL

Fig. 1 Average diumnal variations of MVK in different months
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Fig. 2 Average diurnal variations of MACR in different months
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Table 1  Average diurnal contribution from isoprene to ambient formaldehyde during sampling months (Mean = SD)

A 08:00~10:00 10:00~12:00 12:00~14:00 14:00~16:00 16:00~18:00 18:00~20:00 JI°F¥y I}T;C’iﬁ;;g ?g;;fﬁ;
4 0.88+0.01 0.80+0.49 0.75£0.28 0.72+0.20  0.48+0.39 NDV 0.73+0.35  10.55 6.89
5 0.88+0.02 1.21+0.32  1.11£0.08 0.75+0.13  0.72+0.14  0.59+0.12 0.88+0.14  10.78 8.14
6 0.77+0.13  1.18+0.40 1.34+0.78 1.36+0.64 0.98+0.19  0.93+0.21 1.09+0.42 9.815 11.17
7 1.58+0.48 2.39+0.82 2.55%1.17 1.92+0.74 1.61+£0.53 1.27+0.36 1.88+1.04  19.90 9.48
8 1.21£0.24  3.54+1.05 2.79+0.84 2.1920.47 1.78+0.31  1.2620.66 2.53=0.74  22.04 11.45
9 0.59+0.28  0.40+0.09  0.50+£0.22  0.23+0.19  0.17+0.17 ND 0.38+0.12 5.49 6.88
10 0.29+0.12  0.44+0.04 0.34+0.11  0.33+0.13  0.33+0.13 ND 0.35+0.15 7.49 4.64
1DND F/R A H

5Ca) 2k 5 M ' A A T R (1) P 3 Dt
BRI LK A SR R R R RN 4 H
Tra IR N, 2] 8 H 4 LA KA AR 4 5L
R E(A 3.0x 107D, 9 H A T 4f I . %,
F 11 AR Im KA AT TTER. N T
B3 2 ARG 5 AR HE SO R I AR
FHE (R AEDO DTk, AR S — M/ T I =
FEAE R O R R E A LB 5] 4

» | Byl (a) ps
T R R —s@ DTk
20 - .
- 15}
=
;'I‘A
[0tk

pllix

~ 10 F 11, AT HE T S5 10— 0 ol AU B 7 A [ R
RS Py RS R R 1 T 4 BB A T A ) A
6.9%- 8.1% 11.0%+ 9.5% 11.4% 6.9% A
4.6% > 8 HAIHEI S 38 0 0 A I8 1) BT ik
i, 6 M7 otk WAL 10% /4. L B3
i 7% 5 AC BT DA A2 HE TR 188 0 e KA
(TG AT BTk, JC AR KA 2 I B3 K 1)
HZ(6~8 ). ke Jb 3t ir K AE Y HE K vOCs X

(b) TTERE

100 F—
80

60

Ha/%

20 |

5 REPMFRIEAEAREARKE (KRRSE)ps TR
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and monthly average percentage of contribution from isoprene
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