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Abstract

In this study, we conducted a continuous online observation as well as analyzed the pollution cha-
racteristics of volatile organic compounds (VOCs) which exited in Tianjin urban area in winter.
Results indicated that the average concentration of 56 kinds of VOCs detected was 69.66 ng/m3, of
which the alkanes (50.34%) > aromatic hydrocarbons (29.76%) > alkenes (16.53%) > alkynes
(3.38%). Compared with summer, the contribution of each component is relatively stable, but the
difference between different species is more obvious. The concentration of isoprene in Tianjin
urban area did not change much and was less affected by natural sources. The VOCs species in
heavily polluted weather kept the source stable. Tianjin urban area is less affected by motor ve-
hicles in winter when using the B/T value to measure the vehicle exhaust gas contribution.
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&R DU IHALZ AR kA BRI O B B TR 1] [2], 78 RS20 55 A 55 1 TE %,
RAERIE B . TER, L PMys Al Oy NEFEM KRS E A MG Y B H 2R 1, X VOCs #HT R 41k
5 R DA BRI AT O 15 Yo (1) H5 B LA

AT AR 2017 4F 12 A4y VOCs Wil AFEat, 24 T RETE 42 VOCs 15 44 /K . H
AR e RAFHFAE S, X KA VOCs IR M L REES T W16 578, A BN KT VOCs 75 4eBhia 4t
His%,
2. M4
2.1, FLith e

M 2017 4 12 H 1 H&E 12 A 31 H, fERETAEIEN O RSEEA W 256 % (117°09'04 "E,
39°05'49"N) i f& VOCgZELE H s, XS EmEL 20 m, FAALEWIEsIXAFEEX AT, Wik
HE. RFIES L%, HbEFEs BN a eI 150 m, XFEAT M 5 1EF 80 m.
2.2, MR E

i EE AMA A& ) GC5000 fELRBIE 8T 240, 55 GC5000VOC-FID/PID 1 GC5000BTX-FID
HESIT ARG, 290 WK 5 Co-Co MR AN 7738 55 ) Cy-Cop WIFh 3L 56 1 VOCg. HJFFEE: o5
FES B RS A TG BN RS, BV E S8 R T, AN BB T 55,
B A KGRI 25 (FID A ML & &, BFTE 435054 1 h.
3. R5118
3.1. IREHFE
3.1.1. BAFREHE

SEWS I 56 Filt VOCs, Hrhbefd 29 Fly F575% 16 Py 1508 10 By Hu 1 F(ZbR), 4331 s i i b
K1 51.79%. 28.57%. 17.86%. 1.79%.

FREET X VOCs H ¥k FELE 24.80 pg/m>~186.56 pg/m® 2 [d], V¥4 4 69.66 pg/m®, Hr k)& 35.07
ug/m®. F5FEKE 20.73 pg/m®. Mk 11.52 pg/m®. 24 2.38 ug/m®, 4 HITTHR T 50.34%. 29.76%. 16.53%-
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3.38%.

H5EZ0Q )M, 42 VOCs Ik 36.17%, {H5 VOCs Wt sk I A fa e, bl &
JEATIAR A& 32 VOCs W Fl, ﬁEPk%ké/&fEF@%maaij: IEF 84.19%, 75 FIEIR L, N 34.44%, J5 2N 16.81%,
LR E T B 12.67%.

3.1.2. =% VOCs RE

B 1R R XKL 1 ug/m’ LLEMEE VOCs, 5 VOCIKFE 79.44%. HI/E 1 0] I, RKETTIX
VOCs FELGEENE, FHER. HRMOREBAHYE R, REREPIETUMA . O K. B
K, S REIEF|5 ng/m’ Ll E, 435128 7.55 png/m®.5.55 pg/m®.5.11 pg/m®.5.02 pg/m®, 15 VOCs ¥ 1) 10.83%.
7.98%. 7.33%. 7.20%. SEZFAM, VOCs P pitEA—5, L4 15 Ff VOC ¥ BLEA . EH=ZE
B VOCs WFh, IR AR IE/E—36.24%~283.74%2 7], “T-¥J451% A 30.46%, 4RI & KETIX VOCs
ZEFEREKR, BRI ERA—, ZHRREEFHE, HWEE TR, FHERMEEEI
TR, 55 IR R BRI R 1 (83.13%) » I TP TR VR B I e v, GA B 283.74%, 5 FEA L,
FRFAE, PR 25 O P BN AEIT o A R ARIEHEA) 5 2 6 & AR, IR KOPAE 0.2 pg/m® 22
H, HSEFMIIKRERMAKR, B RET X VOCs 2 RKIRVE WA K.

L LFIH T RETIX (5 %2 VOCs IR E 90% M SRk, 148 1 ol WL, el ik B e R 205
WP 52 v T HAh b AR, N 7.55 pg/m?®, BRI EE I 21.52%; 75 A I f IO 2K K, O 5.11 pug/m®,
5.02 pg/m®, 435 2K RPN ) 24.65%. 24.21%:; JEIEIKERFIN L)%, N 5.56 pg/m®, (IR E
1] 48.30%.

3.2. BTALHFAE

P 2 WL IR R IX VOCsy NOL AT Os Y H b i k. til&] 2 AT L, KT IX VOCs 5 NO, H
AL LB AR ORKE— 2, SRR 7. 8 WHHILEE, NP 14~17 WL RARME, 17 WHa, REZE
EJt. VOCs 55 Os 2 fbas A S, IR k.
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Figure 1. Concentration of main VOCs in Tianjin
B 1. REHEZE VOCsiRE
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Table 1. Major VOCs species in Tianjin
1. RiEMEE VOC, fhizk

BN A W% (ng/m®)
¥ 7.55
ETHE 3.26
5T 2.93
St 2.82
1EEdE 2.46
Fok 2.15
1E Pk 1.60
Rk 153
Fek ke 1.26
3-HEE ke 0.95
FHJLER e 0.92
E+—kt 0.90
ETkE 0.72
1EZ 58 0.69
ENGY 0.69
2,24-=HE I 0.69
3-HIJk U 0.62
% 5.11
LiES 5.02
ja - — R 2.64
TER VA% S 221
X HE R 0.49
BHR 1.79
K 0.80
70 5.56
ke P 452
1- T 0.55
e e 2.38
MBI R, 8 I )5, BEECHN MR, WE ETF, Juir R BiingE, VOCs 5 NO, i#E, Os

FHUEHE R, % 14~15 I, VOCs IR EE [ =2 RRAKKT, Oz IRIAFIIEAE, O WKFE FF%, {H VOCs Al NOx
WERF T ARG, %Hﬁ%‘m%%l%i%um, THIGE BT, T Op WREERGE R, 20 B S BEAE M
WELETR . WRPE R, REIREETKIRNGE: RRE RO RS, RS2 5 s AR B R T R, R
FETFUG Bk REETX VOCs HARLEHME S5 5L[3]. [ MI[4]. TRFH[S]. HFEE[6] WHMI[7]45 E A HAhs
TR AE A AN, BD_ESRIE T 7E 8~10 Iy 17~20 B 26 A7 B AN IG AR, 56 B 3 i ) S 32 Lo

BRI, VOCs K/ FHLah 42 RS HERC 1M R 1T DX Sy B S R A 8 T, (HALsh ZExT
VOCs MM R, NO AU L JH]— AN, HIGMEEE, 7EM R AR B RIEM, &E 2 EE
EFHEaSs, WittE VOCs IR BEBEE A R BIRES, ISR R, IR RASIRE. HH, R
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Figure 2. Diurnal variation of VOCs, NO, and Oz in Tianjin
& 2. Ki#m VOCs. NO, F1 05 HESLHHIE

[X VOCs [FRIEAH AR E , A% VOCs o7 R AH X A PR -

Kl 3 RRETMIX % VOCs B 28, i 3 v L, keke. &R, k. Bk H B
fERRE VOCs H AR IE A — B, ARG IR TE R IR FE A X FRoE , 05 B IR R DR P MR 5 e A~ 2%
{5 R e I B B

JRIE IR RIDIER [RIIK FERE AR FFAS T, bR AG e 0~5 A — e AR BE N %, B bl B e )
Fk, WEFFM BI, FEARAE, ERRERAREREE, RKAVTES S Bf — e E -
Fro He, BRIk SR Rkt ERKE. ECkE, KRR BRI DAMIGHY RIGE T 2
Wi PR TE e e A [ e i B 42

3.3. EiT#XS VOCHHiE

2017 412 A 29 H&E 31 H, KW RA T —IRELLE S YR SFE, ), VOCs Tk E A 132.35
ng/m®, BOFIUWRE B TF 90.99%, Hirbkikk 64.86 ng/m®. T KL 39.22 pg/m®. MR 23.6 ng/m®. Zbk 4.67
pg/m®, 235 Tt 84.93%. 89.21%. 104.86%. 96.35%, %4H731E VOCs H 5 b3 A {4 AR 28

M VOCs VIR, WIEZEHN 1 pg/m® LM AE g 26 #, 4 12 A %A mssny o F, HY
T FEHE P A SRAR N AR E o [RIET, IX 48 VOCs #5451 43 VOCs WK JE ) 90%, 5 12 H B4k it
Lo, A E AR SRR T AR AR o B VOCs IRk AN & LUtE sk B, Eis PR E 12 A8k
THOA L ZE A K, T BH A& Z2 REETH VOCSs SKIF AR F2 € o

3.4. RRUFESHT
R ZE(BIT) 5 H R &ML 80 2 R ATk [8], *r—Hlah 4B SJRM BIT {H N 0.5 4, KRETXA
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Figure 3. Diurnal variation of alkane, benzenes, olefins and alkyne in Tianjin

B3 REWMRE. XRY. BE. BREBETUHE
= BIT A 1.20, 5REEMEHHX BT {H(1.32) [91#1T, ¥ MIRET X AZEZHL8) A A X o

4, &5ig

1) R XA ZE VOCs H WK E )y 24.80 ng/m®~186.56 pg/m®, “FIYWKIE N 69.66 ng/m?, iz
35.07 pg/m®. P& & 20.73 pg/m* J5 42 11.52 pg/m®, 2.6k 2.38 pg/m®, 43 5 5Tk T 50.34%-29.76%- 16.53%-
3.38%, H5EZ9 AMMLL, % VOCs ¥ vk LA R .

2) REWXAZEVOCs FIRIETES pg/m® UL _E KA Z.5%(7.55 pg/m®) Z.4%(5.55 pg/m®). K (5.11 pg/m®).
F 2K (5.02 pg/m®), 15 VOCs K 10.83%. 7.98%. 7.33%. 7.20%.

3) REWIX VOCs Z MK, SUMHAENEIA—: bk bt EFHHE; HHERMGGE S
WETHaR, SEEMN, RREK, R RN . AR N RARIEHERUN 5 R 0 A AR
1%, WREEKFLE 0.2 pg/m® 747, 5EFMIKEAENAKR, BWHRETX VOCs 2 RIRFEHIA K.

4) FEhrh C AR B L T AR R, A 7.55 ng/m®,  HRRIRIREE ) 21.52%; J5 A IR IR B e K
#. B, N5.11 pgm®, 5.02 pg/m®, 530l K RV IZ ) 24.65%. 24.21%:; U B BN 20
N 5.56 pg/m®, AU 1) 48.30%.

5) KHETIIX VOCs 5 NO, HABR I 26 B4 (R — 2, 5 O BRI M. VOCs H B RHE
JEms TN TRBEL BREE A A E Py A I T A R R BT AN IR o

6) FI5 YR AT AEWIN, VOCs I A 132.35 pug/m®, T 90.99%, &ZH407E VOCs H it
FAGFAEAAE, VOCs RIFHIXIFEE .

7) H BIT (i EN30 4R oTmk, KEN X BIT {4 1.20, ZHBNG MmN

DOI: 10.12677/aep.2018.82015 127 IS RI R


https://doi.org/10.12677/aep.2018.82015

PUL A

SE

[1] Varutbangkul, V., Brechtel, F.J., Bahreini, R., et al. (1977) Hygroscopicity of Secondary Organic Aerosols Formed by
Oxidation of Cycloalkenes, Monoterpenes, Sesquiterpenes and Related Compounds. Atmospheric Chemistry and
Physics, 32, 466-467.

[2] Hatfield, M.L. and Hartz, K.E.H. (2011) Secondary Organic Aerosol from Biogenic Volatile Organic Compound Mix-
tures. Atmospheric Environment, 45, 2211-2219. https://doi.org/10.1016/j.atmosenv.2011.01.065

[38]1 ®ikim, mifid, FR=E, 5 AL KERSTEREG YY) AT R AE i [3]. A B BB K& 254k, 2014,
31(3): 329-336.

[4] Liu, Y., Shao, M., Lu, S.H., et al. (2008) Volatile Organic Compound (VOC) Measurements in the Pearl River Delta
(PRD) Region, China. Atmospheric Chemistry and Physics, 8, 1531-1545. https://doi.org/10.5194/acp-8-1531-2008

[5]1 XUAEE, S2EK, EEM, & LRSI REENYI(VOC)T5 JRHIEL]]. HMEBiRl4, 2013, 33(9): 2777-2785.

[6] XI¥EH, dRN, Bedft, 25 Brd i E MBS VOCs 15 YR ERT 7T [J]. #4ER} 2, 2013, 33(10): 3656-3661.

[71 ZEnMg, REELE, $4K, S W EEHEI T ST VOCs 75 YL E KoRIRARAT[I]. MBifka4, 2017, 36(5):
984-993.

[8] Yin, C.L, Wah, C.K., Chun, Z.S. et al. (2006) Characteristics of Nonmethanehydrocarbons (NMHCs) in Industrial,
Industrial-Urban, and Industrial-Subruban Atmosphere of the Pearl River Delta (PRD) Region of South China. Journal
of Geophysical Research, 111, 304.

[9] Eigsle, ARFS, WFEHE, S5 RETEREN X E R A U IITS RAFE 3 [3]. 8675 Qe 5B05i6, 2016,
38(5): 77-81.

!
Hans X
KRR R BB R 7 2\

1. FTFFEIM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
TRIFIERMEESE: [ISSN], H AT ISSN: 2164-5485, RIn] £

2. FTFFENIE TR http://cnki.net/
e« BRSCEk A" BN, I NSCEERRE, RIR A

hEE S http://www.hanspub.org/Submission.aspx
HATFIHEAE: aep@hanspub.org

DOI: 10.12677/aep.2018.82015 128 SR AT T


https://doi.org/10.12677/aep.2018.82015
https://doi.org/10.1016/j.atmosenv.2011.01.065
https://doi.org/10.5194/acp-8-1531-2008
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:aep@hanspub.org

	Characteristics of Volatile Organic Compounds (VOCS) in Winter of Tianjin
	Abstract
	Keywords
	天津市冬季挥发性有机物(VOCS)特征分析
	摘  要
	关键词
	1. 引言
	2. 观测条件
	2.1. 观测地点
	2.2. 观测设备

	3. 结果与讨论
	3.1. 浓度特征
	3.1.1. 总体浓度特征
	3.1.2. 主要VOCs浓度

	3.2. 日变化特征
	3.3. 重污染天气VOCS特征
	3.4. 苯系物特征分析

	4. 结论
	参考文献

