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Abstract; In order to clarify the characteristics, key active components and sources of volatile
organic compounds in the ambient air at different sampling sites in Lanzhou City, five sampling sites
were selected from December 2017 to June 2018, according to the EPA TO-17 method for the
determination of volatile organic compounds, using TENAX adsorption tube for sampling and TD-GC-
MS analysis. The characteristics and content trends of the VOCs in the functional zone of each

sampling site during the heating and non-heating seasons were obtained. The maximum active
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reactivity coefficient (MIR) and +OH radical consumption rate constant were used to evaluate the
key active components in the sampling site functional area. The source and factor analysis methods
were used for source analysis. One hundred and six volatile organic compounds were identified, and
the characteristic concentrations of VOCs in the functional areas of each sampling site were
significantly different from those in time and space. The main VOCs with the highest concentrations
were toluene, styrene, 2-methylpentane, trichloroethylene, benzene, ethylene, benzene, toluene,
ethylbenzene, m-xylene, o-xylene, naphthalene and acetone, and the key active components of
VOCs were n-hexane, methyl-cyclopentane, trans-2-pentene, toluene, etc. The - OH radical
consumption rate and ozone generation potential contribution of VOCs components were significantly
different at each sampling site. The results of the factor analysis method showed that the four factors
of the five sampling sites function area extracted more than 85.32% information on the content of
VOCs source components, and the contents of these four factors became the objects of interest. The
results of factor analysis showed that traffic emissions, diesel combustion and industrial “coating
release were the main VOCs sources. The results also indicated that biological sources human
activities, and environmental background sources couldn’t be ignored.

Keywords : Lanzhou City, volatile organic compounds ( VOCs), key activeccomponents, source

analysis.
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Fig.1~ Sampling sites distribution
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1l GEC e I R IE T R\ =S M IR % R IESE e 2-FR R II0e 2- T B0 (IE L
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Table 1 Observing the top 20 component concentrations measured by VOCs during the heating and non-heating seasons

PEs JEREE
ot Heating season ey Non-heating season
Compounds CAS ¥{H Mean/ i Median/ || Compounds CAS YI{H Mean/  H{H Median/
(pg-L (pg L1 (pg-L™) (pg-L™)

2-WHEThe 78-78-4 0.3860 0.5321 LR 64-19-7 0.5197 0.2718
TR 109-66-0 0.5910 0.7814 2-LHE A 1R 106-67-2 0.5174 0.4201
- 107-83-5 1.6090 2.0558 ke 110-54-3 0.4691 0.4958
3-MEE 96-14-0 0.4230 0.1597 FREH R IE T i 6295-06-3 0:4681 0.4633
=t 110-54-3 8.3098 7.2245 =R 79-01-6 0.3741 0.3029
CIE 579375 96-37-7 0.4666 0.5945 74 67-64-1 0.3172 0.3825
LiB-S7NRY < 108-87-2 0.2050 0.2489 FS 71-43-2 0.2679 0.2839
EFHE 111-65-9 0.5510 0.5825 CiFS 108-88-3 0.2138 0.1850
R -2-80 646-04-8 0.1605 0.2407 EFE 111-65-9 0.1903 0.1269
KL 100-42-5 0.2672 0.2441 2-HIBE e 107-83-5 0.1516 0.1337
* 71-43-2 0.7033 0.8139 2-TH 78-93-3 0.1245 0.1016
I 108-88-3 1.1266 1.4154 MUK 138-86-3 0.1091 0.1052
LHHR 100-41-4 0.1555 0.1921 EF U 629-92-5 0.0814 0.0794
fia]/ % — 108-38-3 0.1646 0.1961 HISER e 96-37-7 0.0792 0.0968
% 91-20-3 0.1918 0.2135 LFF 100-41-4 0.0771 0.0730
) 64-17-5 0.3399 0.0000 LR T B 105-46-4 0.0666 0.0858
N 67-64-1 1.0265 0.7991 IEC 66-25-1 0.0620 0.0579
Bk 75-84-3 0.3858 0.0563 Ji) /%o — 108-38-3 0.0580 0.0516
2- T 78-93-3 0.1607 0.1737 VAULE S7 0 =N 541-05-9 0.0567 0.0318
V] 64-19-7 0.2984 0.3755 E ke 109-66-0 0.0551 0.0748
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1E TR AR BE B N BEPERF IR B TE 5 A SRABE S & i e 19 3 Fl VOCs B3 80% LA - AR HL A #
P 3 DCRAE 525 () S0 AT AR A R TR, A A a5 T e 0 35 i 1 s, Ry %08 IXR R A i e e A B S A
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XF AT 2N T KA VOCs b2E SO 16 PR , e 57 & A A2 Oy DL B Ik 38 KA KA i 2 - OH
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MIR , S HATE] VOCs XF OFP {9 53k ULl 7, KB GEAEIOE1 OFP 4 111.727 peg-m ™, AR SR RY
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X OFP f BTk (R 5% 15 5 7E4 N EHAEIX Hh VOCGs 1 OFP STk si 2 — 30 (2753754557 >1%) .

TE 1P (RBIX) 22 o HOCHNG P2 o0 A 2-H BE 30kt . =R O R O R WK G HEoR [h) —
IR AP IR 2% TR ELGE OFP B BTk (B 5K ; 78 2F (WG X)) A TG MR AL 43 B2 -2- 1005 A — T 48—
R 2-H ke IE Cbe 28 B AR =l O R A3 (L B X)) 1P b m i 4L 0 &
FER R -2-1800 2-H R (2 AR R e = HOR SO R IR BUOR RO 4T (R TIX) R
YR i ML Ay A Al T 2- T Lk AR T MR S 2R SR A P PR
LM 55" (VAKX X B i i PR 4 43 IE V68 R SR R 2-H 3k ludoe B W OR 28 O S L
WA WETE N S DIEEX VOCs MR Y OFP TTBMELATE ] 325 5.
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Fig.7 Average OFP changes in VOCs category components during observation

2.5 VOCs 2143 DT kB LA BRI figHr

FIA AT R T R B A SR R MU A o O AR AR TR Y o SRR HH AT R A
IR 94 B R AIEA HLAY , B T spss22.0(SPSSulnet , USA ) Z8 R F-43 M7 , e £ 4R STk e i 9 A
I, B — R & LA LA R DL, % R BB AR B KT 30% 8 45 &k A ML itk
— AT

AR FR W/ K (T/B) LES VOCs HEBOREAT A EM: I KT 2 B 3220232 B 7 #5 & A
Tl HE AR, /NT 1.0 B UEBRBRHLBI 7 B R 2 Ah iR AT FLA R IR e ah 2, 2-F 3 T ¢, 3-H 3 o
EHLB R A HE bR & Bt 2 3 UL 3% 47 5T 2, 2-F 3 T e, 3- L I A R R KO BE
Vi 37 52 38 75 YL R M 4 K

FH 3R 2 WL, B 1A e M dE A E HEOIR | SR b A Tl o BHBE U 256 s A & AR R AL &
YIS 2K ] K A FEOR = HOE e =R IE Bk IE ke OE Tk B bE b —e T =k
2 SR A3 SR 106 R K A B STRRE IR 52.243% , DR J2 X6 T 22 0 17 4% 2 A ML HE i sk
(B KRR, 5 SR A A % 22 N T A A X AR B e Bk O WF 9 7 A BIFSE 36 MR, E Bl 1E b L 1E T e ml
PAVER TR R ARG 5 ot =R SR B 7R 500 I F 2 A BT (14.965% ) , F
YIRS ARG S B RY  A 5 T 2-H 3 T he IE ke S -2- 100 0] 13 s 2-H 6 e B I L 1IE 2
Bt IR EE LR O TR A O BE  4-W-1-C 0 I BEFE NI IR I . H 698 O e\ 3-H SE B ot 57 e
N2 K G Bl 3, 7- T &Y. N F 3 AU STHRIE (11.216% ) =G5 H Sog . 2-H 3 e L 1E
LB AR 2-H Pk IE~Fde (2, 4- W L PEbe 4-H L oe 3- T 4-2-F Bl (2, 2- T H T e A
IR W T 4 I TTERIE 6.00% , AT LA RE A PIMHE BRI 1 5006 bR ek S & TR R S
Wi 28 2-HIREZESEAL AW NP | S I 1,3 T 0 0 2 i v B HE R R AT IO 20
PUSEARRR ,1,2- 5 O HE 1, 4- XY R o KN KRS A T 5 A REE S IIREIX (1Y 4 4~
PR T 2R VOCs TR 85.32% LA L 15 B & LA 7 AR | T K At PR A A fie .
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®2 N ITREMR

Table 2 Factor contribution value interpretation

PHRFFIEN SR -7 0 Tk Bt Ir il
T Initial feature value Extract the square sum of loads Sum of squared rotation loads
]
N EHAI N EHI . EHII
Compnents it TEIIE gy ar PEU pmnn g TERIE g
Variance R Variance R Variance R
Total Accumulation/%  Total Accumulation/%  Total Accumulation/ %
percentage/ % percentage/ % percentage/ %
1 262.121 52.243 52.243 262.121 52.243 52.243 31.657 6.31 6.31
2 75.082 14.965 67.208 75.082 14.965 67.208 67.667 13.487 19.796
3 56.276 11.216 78.424 56.276 11.216 78.424 45.246 9.018 28.814
4 34.610 6.898 85.323 34.61 6.898 85.323 120.097 23.937 52.751
5 22.056 4.396 89.719 22.056 4.396 89.719 72.492 14.448 67.199
6 15.510 3.091 92.81 15.51 3.091 92.81 87.074 17.355 84.554
7 12.290 2.45 95.26 12.29 2.45 95.26 31.347 6.248 90.802
8 6.496 1.295 96.554 6.496 1.295 96.554 20.057 3,998 94.799
9 5.382 1.073 97.627 5.382 1.073 97.627 14.187 2.828 97.627

3 28 ( Conclusion)

(1)5 DIUIREDXCRFE s 1Y 106 Ft VOCs 440 RIS bekads 2 J7eds et &4
VOCs 5. HARHE A IECKE SO ke 2R 2R TN | LR 5.

(2) Fe RGBSV T M R B (MIR) | - OH F F 37 FE R 0 5008 FH T DAk 2 BB X G B M 4l . 285
LW, IECbE P BEIR I S -2- 1800 | 2R 550 22 M T KA VOCs 19 BTG M4 40 5 SRR 2219 -OH H
T FE R 5 TARRE S A D INREIX VOGS 4173 R A B # siik(E S -OH [ 3L I AE s R
LA W 22 Sk

(3) i1 HRaE S Pk ARG IR 5 & AEA HLAR S AL A P B BT 25 S VOCs 40 45 3R 3%
B1,5 S SREE S IHREIX 1 4 P FHEBUT 255 VOCs J5 53 85.32% L {5 EL& , 560 22 M i &S T Bk
X VOCs 20 737 1t 7KV (14 3225 0 PR 7 Tl XA TP 958 i LA 8 B A2 S AR AR 5 78
SCHX AT R 2 LS A I HE SO o5 AR IR e H 5 Rl DX LA Sl -5 AR AR 16 AT i shilioh 32 e X
DAY A 16 AT R 3 3018 A 325 A6 DX RTG53 1 5 3800 X RSP Bt 52 ), 52 25565 T 8 5 Tl T = 0 T
VOCs 2157 M Z5G IR M 25 3R W, A HEROIR | SE TR A Tk i bR F 28k U5, o AE IR 5
N R Bl AT IR RS Z R 2 —.
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