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Source composition spectrum and environmental impact of VOCs emission from typical industries in Guanzhong Region.
DONG Jing!, LI Shun-ji'?, DANG Xiao-qing'", QU Jia-xin', WANG He', JI Shuo' (1.School of Environmental and Municipal
Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China; 2.Xi'an Academy of Environmental Protection
Sciences, Xi'an 710061, China). China Environmental Science, 2025,45(2): 619~628

Abstract: PM, s control in the Guanzhong region has achieved significant progress, but the situation regarding ozone pollution
remains severe. To continue advancing the fine management of VOCs (volatile organic compounds) in the Guanzhong region, with
Xi'an and Xianyang as representatives, six industries—packaging printing, electronic product manufacturing, industrial coatings,
paint and ink manufacturing, furniture manufacturing, and rubber products — were selected for sample collection. This study
examines the VOC emission profiles, ozone formation potential (OFP), and secondary aerosol formation potential (SOAFP) of
typical industries in the Guanzhong region. The results show that in the packaging printing and industrial coating industries, the
primary VOCs emitted are oxygenated volatile organic compounds (OVOCs) (53%~73%) and alkanes (17%~34%); in the electronic
product manufacturing industry, they are OVOCs (68%) and alkenes (29%); in the paint and ink manufacturing industry, the main
VOCs are OVOCs (61%) and aromatic hydrocarbons (22%); in the furniture manufacturing industry, the primary VOCs are aromatic
hydrocarbons (78%) and OVOCs (19%); and in the rubber products industry, alkanes (78%) dominate. Key characteristic species
emitted by typical industries in the Guanzhong region include ethanol, acetone, isopropanol, formaldehyde, ethyl acetate, and
m-/p-xylene. Based on the Maximum Incremental Reactivity (MIR) method and the Aerosol Formation Coefficient (FAC) method, it
was found that OVOCs, aromatic hydrocarbons, and alkenes are the main contributors to OFP, while aromatic hydrocarbons are the
primary source of SOAFP. The major emission sources are the paint and ink manufacturing, industrial coatings, and furniture
manufacturing industries, which should be prioritized for control.

Key words: Guanzhong Region; typical industries; volatile organic compounds (VOCs); source profile; ozone formation potential

(OFP); secondary organic aerosol formation potential (SOAFP)

Yk “j(%‘k%” ﬂ%l] “ﬁ?{ﬁéﬂﬁn %j(ﬁ‘t”ﬁﬁ ﬁ;ﬁ‘zﬁi‘mﬁiéﬁl(()ﬂiﬂ PM, ;5 E@Egﬁﬁﬁiiﬂ[l%],ﬁ
A2 J5i.2023 4RI 4 Bl & (U P
118tk Y B S [ 4 v RS A ER: 2024-08-01
(BN SR RS TP b a024sE 7DCYL 05 OO
RIEAHAI(VOCs) HANINOYELIGIMINII s 2024SF-YBXM-569)
[k, ] P BRI AN TR (PM ) 2. VOCs & * PHEAEH, #3%, dangxq@]163.com




620 dH

KoM R %

45 %%

AEH VOCs HETBON Z2fi# O3 Al PMys V5 4 22 K TR
g2 A VR T X I8 VOCs 1 3 BRSO, Je
0 R 3o L 12D I W a7 === ¥ | 4
FrHE Y VOCs 43 2 by Bl Tk VOCs 4FHETL
JEE (1) 8.64%. 3.34%. 2.94%F11 15.36% % k) VOCs
HEBCIAR e A7 Ml 30T LA, 35 i ORI AR Ak 72 Ll
iRy AR S i, 1R P 2 TR VOCs FE
TG R W AT T R, b DLt 3l Y g
o D BRI KT = A g I X AR T
FHIESRL . 2ER= T2 ARt b B 7 2 2 PR 25 (AN,
15 % VOCs HEBURF 5 PREE SEMRRAIE R 38 AR — 3L
FESEIL VOCs K 4l 45 7 THIA7 AR 5K 5y PR G AR
M VOCs HFBCIE I3 15, =2 fif At At VOCs HETBCR? P
(1 G 0 1B SHESH IR T VOCs 4% (KRS il 46 5 R
Ak R 4 R B, g 5 Rk RSUERY VOCs it
SRS R SETEAT 250 P A MBI T I SE R M

IR, e h X PMy s A FREUAF I BEPE R (H O;
By 5 FE 4T AR A A S IR BE R R AT 1K) 2023 4EAE
FRBE A TR, 6 R X PR B T . 7 22 T AV
FATHAE 168 ANTE i 17 28 /UR A vh 20 S 37 415
O RIECE TORMEIEE /8.2018~2021 4, 0C it
X O3 B V5 Y RBUEF] 646d, 5 sk Wl K H )
8.84%!" L Fe s A1V v LA R 1 b 7 2
TGP X OO ST T 2011 ARG X N
NIRRT YRGS B, /0 T W VOCs 1 3= 2L
TG AR L R Tk AR P R L 2510017 £
LT R EKAZE VOCs 45 AIRFIE M LA M —
AT BV IR B 3 SRR 2002 424087 T
IR HR b X TR IEAL T AT MEHE SRR AE. DA LUK
b X ORI O G BRI T T A T A iR
ot 45 R (RS, 5 v DX T A b SR 4, Bl /b
IREE VOCs HEBE S K O3 AU WU IR
(SOA)TG YIS FOBEMAE W E Py 2 TP T 69 il
VOCs [HI7EL %S, 45 B WAL T A B
R ASHEIFREFIEH & VOCs 13 ZHERE . Xue
APV 3o 22 11 R S A - T L XA VOCs it
O3 7= A= 1 B WA 90, R I 7748 FH SN VOCs
BB R TR S 60%. VA SIS TS % T %
AT, S5 A BRIE R BAT G R WU HE G
FRUEY (DB61/T1061-2017) 75 e < A 5% El A |
A TR oA B AL

TR T IS A AT FH U P FE A s 43

YT AT IUE R TEEEEIR.
W Dlbpde. Wkl RahssdlG . FASNE . BIKR
W 6 AN BURIATAVAE R TIFSE S % kb 78 5 Hh i X gt
RUATME VOCs Y5 573 1% HES) IR T VOCs RS 40 A
5 I T a5 S N PRV (MIR) R e 28 ik
REFEFACHR TS ATIHEL VOCs (1) 5LAE sk
FYOFP)NI A WL IR A U #(SOAFP), . O5
1 PM, s 75 G I T ) 28 B g1 B i SO

1 MR57A%

1.1 RFES T

111 RFEHbAS erpibX 2021 4E ACKYE VOCs
(RHETR R Bl 228.644x 10, P8 £ R B T 1 Nk Ut
VOCs [IHEBCE > 510 95.351x10°t F1 50.758x10°t,
2y s A\ YR VOCs HEBUR T 64.0%!"°
2023 4 9~10 H 75 7 2 iy A BH T gk H g R
VOCs HEBAT AT FE iR A, 32 B8 F & A
B i . kiR, Rl Ao SRl . KA
i AR 6 AN ST B XS 6 AT AT LIE
HUARER A GBI ISOA 15, R 4 20 > VOCs
B BARRFEE BNk 1 R,

1.1.2 RFEJ7E S e TG G ok
W 5E 5T RWIRAE ) (GB/T16157-1996)
AT A UR RN B . RAFAIIK,AE PR B 1E A
FE A HUR A BB T A A LR B8 3L 1R
UL A 7 0 S ER A R 8, S AN AN B A A 1Y
O IR 3 2 02 A 5 e A R T AT 0 B Ak R T R 1
B E I SRREI 0] 45min, 3 50 45 RAEAG N A
SN W NI PRS = & o5l (iR RS ERVY VA= Woa = B S = Ll
VR D iy SR A T 380 2 N 48 R, O AT SREA G 1 1),
BB B A D &RAE 1 AN IRELRERE S,
FERAE 20 AN RRE S 240 Y TR S A8 T AR
T I G AT 2 b

1.1.3 FEaT ARSI (2018 4 SHLIX PR
Bes S R A AT ) i VOCs 4147,
X] VOCs HEAT 5 570 #7944 117 B VOCs i HE X
i TVOC, U3 2 JrzR, 73 A leke 29 Ay Mike 11 Ffr
FERE 18 i SRR EANIHI(OVOCS)22 Fir
QIR 35 BRI A (R AL BN 20 ). i T ) - — P
IR = F 2R A AR AT 78 SOR €0 T 1



2 34 R DG HLIX AT Y VOCSs HEBOE o 1 A A R R 621

ASC i B R A 6T, G923 90 T 58 1, T LA 9 b ) o)
- HERA e AR GRS SR AL
PRI 5E RERRE /AR 3 ) (H1759-2015)1Y
FISEERRE TO-15 J7idk, W EERE ML AL B AR
RN R AR i, 28 — A EAR 4 (35 [H Entech7200)
Rk 45 3t FE 2% (Entech7016D) Ji , 33 NS B FH A (22
FEAE 7890B+22HEAE 597TB)EAT 4 B K I AFANFE
O MR BT A% 1 S, CRAIE 2 BT v Aff 1 AN B
FA T KR T 45 FR 25<10%. M FE SRR
ok 200mL B, A FE LR, H ARG P Ik H R
3(2~50)x 1072 P AR i, b vk 111 28 F) M5 2R (R
PR T20.990, HoAK L3 230 1 5 b4y o o i [ A
% B i) B s e, P R o o VA BRI A S 4 1 L
FEAARL 200mL, — ¢4 BIF: il S35 - 150 °C fl AR i

T4 100mL/min; AT :10°C ; IR :100°C ;b R I 52 -
150°C ;b4 I A :15min. — 2V BIF 4l 4206 -15°C

Fifj #9038 - 10m L /ming 378 £ B9 8] - Smiing £ BT i 2 2180

C ;s fi# B I 8] :3.5min; Kt 2% il B2 :190 °C 5 4t 2% ] ) -

15min. = 2 ¥ B A A2 155 =160 °C BT 15 7] :2. 5ming
BRI RE 2200 °C ;S 0] : Smin. A €35 20 1 4514

PP TG BE 35°C LRFF Smin; L 5°C/min J#

FHE A 150°C,f/FF Tmin;PL 10°C/min #ETHE S

200°C, R ¥F 4ming 3EAE TR E 150 °C ;i 771 45 IR 1

) 5min. 2% <% 1.0mL/min.FID 43414515 FID

JE:200°C ;A< B :30mL/min; 4% 3 & :400mL/min.
JE W & :25mL/min. I 1% 2 2% 43 B 45 A4 T i

J5:250°C; B T IR :260°C ;3110 7 3CEL 4231441

Ve Fl:35~300amu.

F1 FITUXRBAREIWRHEER

Table 1  Sub-industry type and sampling information of enterprises
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Table 2 Summary of the correlation coefficients for analytical components, method detection limits, and standard curves of VOCs

VOCs 265 F'5  VOCs #fk (leffﬁgffﬁ) X RBE)| vocs %5 e VOCs Pyl « lfff:;:f 10 HIKRBRY)

1 ZHi 40 0.997 60 SN 8 0.999

2 WkE 19 0.998 61 PR BB T ek 5 0.999

3 Stk 24 0.999 62 LR LIGTiE 6 0.999

4 ET ke 17 0.999 63 LR LT 6 0.999

5 S 13 0.999 64 WESIPS] 7 0.999

6 1E b 19 0.999 65 1,4- 5N 7 0.999

7 2,2 HFEET ke 4 0.999 66 PR TR 47 12 R s 5 0.999

8 2N 13 0.999 67 4-FIE-2- 1R 7 0.999

9 23-HIRET ke 4 0.999 68 2- L 8 0.999

10 2-F3EkE 24 0.999 69 R 20 0.999

OVOCs

11 3=k 6 0.999 70 L 13 0.999

12 1E O 18 0.999 71 T4 19 0.999

13 FEIR b 8 0.999 72 W 3 0.999

e 14 2,4- IR 4 0.999 73 P B A s 3 0.999
15 B7NRY 5 0.999 74 IET 6 0.999

16 2-HECk 7 0.999 75 2- T 8 0.999

17 2,3~k 7 0.999 76 TR 3 0.999

18 3-HECH 6 0.999 77 e 48 0.999
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28 E—% 4 0.999 87 LI-—& L) 3 0.999
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A 43 LR 4 0.999 102 1L,1,2-=& 4% 1 0.999

R . i e

44 JA] - 8 0.999 103 RS R 1 0.999

45 K 6 0.999 104 1,2- ROk 2 0.999

46 A- 3 0.999 105 Wy 4 0.999
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