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Abstract: Eight representative automobile manufacturing enterprises were investigated, and 109 samples of raw and auxiliary
materials, including coatings and adhesives, were collected to determine reactive organic carbon (ROC) and to establish the source
composition spectrum of ROC in automobile manufacturing industry. The maximum incremental reactivity (MIR) method and
two-product parametric method were used to quantify the corresponding contributions of ROC to the generation of Os and SOA. The
results showed that: (D The VOC contents in different types of raw and auxiliary materials varied considerably: the average p(VOCs)
of water-based and solvent-based automotive coatings were 289.92 and 490.32g/L; the average p(VOCs) of water-based, bulk and
solvent-based adhesives were 27.00, 27.50 and 196.67g/L, respectively; and the average p(VOCs) of water-based and solvent-based
cleaning agents were 116.60 and 831.20g/L. @ The main components of water-based coatings were alcohol ethers and ether esters,
esters and alcohols, the main components of solvent-based coatings were aromatic hydrocarbons, esters and alcohols, and the main
components of both bulk and solvent-based adhesives were alkanes. ) In water-based coatings, the mass proportions of various
organics were SVOCs (36.03%), IVOCs (37.77%) and VOCs (26.21%). In solvent-based coatings, the mass proportions of various
organics were IVOCs (4.59%) and VOCs (95.41%). In bulk adhesives, the main organics was VOCs (100%). In solvent-based
adhesives, the mass proportions of various organics were IVOCs (2.64%) and VOCs (97.36%). @ The OFP productions by
water-based coatings, solvent-based coatings, bulk and solvent-based adhesives were 93.67, 2679.27, 25.82, and 41.82g O;/(L raw
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materials), respectively, and the primary contributing species were diethylene glycol butyl ether (42.03%), 1,2,3-trimethylbenzene
(28.29%), 2,2,4,6,6-pentamethylheptane (52.20%), and 2,2,4,6,6-pentamethylheptae (78.63%), respectively. & The SOA
productions by water-based coatings, solvent-based coatings, bulk and solvent-based adhesives were 18.49, 16.70, 4.82, and 4.28g
SOA/(L raw materials), respectively. The largest contributions to SOA formation were caused by IVOC and SVOC species in
water-based coatings, yet the largest contributions to SOA formation were VOCs species in solvent-based coatings and adhesives. ©
After adding the assessment of the contribution of IVOCs and SVOC:s species to SOA generation in the study, it was found that SOA
productions per unit volume of water-based coatings were higher than that for solvent-based coatings and adhesives, which showed
that the effects of SVOCs and IVOCs in water—based coatings on the atmospheric environment should be taken into account in
pollution prevention policies formulation.

Key words: automotive manufacturing industry; reactive organic carbon; intermediate volatile organic compounds (IVOCs);

semi-volatile organic compounds (SVOCs); source profile; environmental impact
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Fig.1 Traditional automotive coating process
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Table 1 Classification and basic information of samples
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Fig.2 The VOC contents in raw and auxiliary material samples
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Table 2 Comparisons of the VOC contents in raw and auxiliary materials measured in this study with relevant standards and

researches
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JIK (4 8 p(VOCs) i [l 4 61.85~838.58¢/L, 1~ 1
p(VOCs) A 311.58g/L; /K MEA A [T p(VOCs)Tu.[H 4y
236.89~621.66g/L,°F-#4) p(VOCs)l) 440.61g/L. %44k
KB, KRR 5 K AR A TR IR P38 p(VOCs)
B2 ey FL R A 7K L KECER FK P v kX 5 T b
#fE GB 244092020 #iE 15 RIRRHRE (R 2)—
) ST E S ARAE GB 244092020 Fi 5B 1B
TEAH B K A TR (1215 p(VOCs) EE bR AEBR (A
T 4.91%, KPR IK B « K AR I A K M B €6 R 1)
1 p(VOCS) BT bt BRAE T 25 48 45 PO 5 i
I, KPR FRLUK R R« KR R R I K R G E B 1) S 1)
VOCs &5 23.22%. 15.03%H1 17.29%, 145
B EWEAT T p(VOCs) 73k 260.06,199.90 Fl
186.73g/L o JK P HPiR-F- 1 p(VOCs) 5 AR 5T AH
X 4 AT T 7K RS R R K P RS O R 1 P
p(VOCSAFAE—5E I 22 53X 1] RE 55 RAE VR ZE i
AP T2 AT SRRk i A A G, [R] I 32 SR A I
[F) o A ot A A5 R L R B R B S Sk — e I
Gl 2.

F0 43 A Ml PR T €8 Rk 2 T v AT Aol ) 2R
bR & R B W B a7 B 1| FI LR SV S W N TP 74
W17 AFEFRIRRERRL G 2 MR BEE. 10 NG
B S AN PVC raifrikh. g5 5 W 3 A I
[ p(VOCs){E Il 605.69~625.42g/L,F-34 p(VOCs)
o 615.56g/L; 71 A 3E ¥ 1K) p(VOCs) U [l 4
401.94~580.92g/L.*F-1) p(VOCs)H 465.28¢/L. 5
FTEZARUE GB 24409-2020 #15 1 BRAPOHEAT L
XTI 7 B A AR AN 7R BT R IR °F 3 p(VOCs) 3

FFE bR vEFR AR, HLEE AR vE FRAEAR 15%~18% 45 41 IEAh,

F] 2 1 A OV Ry g 9 4 R 2 1 Y 70 TR € R 71
TIVEEE T4 VOCs &40 9 4 61.42%K1 42.96%,
R A 2 5 545 2 -3 p(VOCs) 7 1)l 669.48 Al

429.60g/L, 55 AMF T 45 FARN Bl #5718 PVC Piati
AR B p(VOCs) i [ 5 60.00~82.00g/L, - %
p(VOCs) A 71.80g/L IS HIAT B ZARUE 1 AR 3 S F
PRIy B VR R BRAEL (0 5 Sk v AR ikl
BRAGIEATS L, FAP 34 p(VOC)IZ AR 7R BR .

R4 BRI R AN G E) (GB
33372-2020)" % (R BI bR SR BRI
FY (HT 2541-2016) J5oht 71 42 FEAS 7] 9 73 B A
RS R R A K TR L 5 A0 R R A A TR AR 3
Kl 7 18 N HSREFRE i, 3 AN K LT K 71 p(VOCs)
Y A 5.00~61.00g/L, V-3 p(VOCs) Ky 27.00g/L,3 4
WAL p(VOCs)JE il 51.00~478.00g/L, >}
%I p(VOCs) A 196.67g/L,12 AN AT K 71 p(VOCs)
T 5.00~96.00g/L, 1) p(VOCs) K 27.50g/L,7K
AL B RUAAR Y JRRE 700 )1 35 p(VOCs) I
THE AR GB 33372-2020 4 BERRAE R &
25 SV BT 55 4R HY 9 70 BB 7S 38 p(VOCs) b
535.3g/L, i T A G ALK 7] p(VOCs); /K Ik
UK VOCs 75 5 AT R 5,2 A K PEBRG 7R
il p(VOCs) 3514 5.00 A1 48.00g/L, 5 AHIF 57 45 A
AR R REFE-34) p(VOCs)H 168.30g/L, 5 T A
5T AR AL 7] p(VOCs).

VLA AE VRS T 2R R R 2 R 3L
1o VR ¥BIE . 20 B R, LRV AR )G Ja
(BLFEMIR B PR A DL AT T3S
T 8 AMEVEFIAE S, L 3 AR VER] p(VOCs)
Ju ok 55.00~163.79¢/L,*F-¥) p(VOCs) A 116.60g/L,
F1 p(VOCs) iy T-HIAT I K bt GB 385082020 [1)
P B BR AR (50.00g/L)™; 53 A 5 AN 9 7 Y 37 O 7
p(VOCs)TuFHly 747.00~861.00g/L, ¥4 p(VOCs)H
831.20g/L,f& T [H K brifE GB 38508-2020 K22 1) R
1£(900.00g/L)*.

WA TV IRRL . RORG 71 A e 71 (1)
FARGS B 5 M bR e S AT 5T 45 R BEAT Hext, IF
BT R 2AEREIRRE R K KR R ik bR
A T75.00%, KM 2 ANFEEL p(VOCs) i T X
Pt R (1 R ZK P PR FE Sk bRl 100%, 6
WA FE S p(VOCS) KT B bR AR 2 1) FRAE;
IKPE IR LA FE S IA AR Sy 87.50%, Kl HY 5 ANFF: b
(11 p(VOCs) =i T+ B S AR RN 52 1 PR AL, (H 35 71 20 i
OERFE AR p(VOCS) ML T B bR AE R 1) FRAA,



13 BURESE . VB A TS VEA DL ROC)HE 5T 545

AR FE N 100.00%; 7K PE A {0 1 8 3k bR 2 AL
37.50%, A5 W RS R 23 b p(VOCs) 1) T 5K
BRI E (1) B AR 35 70 BT R A A BR324 90.00%,
K e 1 ASRESL 9 p(VOCs) e 1 B 5 bR e 2 ) PR
B AE ISR 3 AN KPR RE AR R 3 AN 77 e
REFRE SR 1 ANRE S T bR R e 1) PR
{H,IEFRE N 66.67%:;12 AN A AR Bk FIAE 5
p(VOCs) A T~ B 5 s M B i (1) BRAEL, 38 4% %8
100.00%. £E ¥ Y& 71 1,3 AN 7K Pk i vk 5 B dh
p(VOCs) 34 1 T [l 58 Ar HE B 7 11 BRARL, 35 b5 R A
0.00%;5 MR BNEVERIFE S p(VOCs) LT
FAMERIE 1) FRAE, A FR 24 100.00%. 1] L, K A4
6 THT 28 R /K PR T WE U S a2 b S AT, AR P AR £ T
BERE T AL bR 10 JR R AT BEAE TR T AR
T, A LB AT — s HOREE T L i 1k
DA K 8 AT 2 0 D42 R Ik s R 5 1 A 22 LA
W B B2, AR 0 RS 00 P A T R AR 34 e K R

R B ki 2
46.41%

(@K R

(OAMALB R

PrvBE BRAE EE XS R BR RN 0.00%, 45 14 2 /K FE 2 bR
BT oo, SRS I ) 7K P R FRURE i 2401 b

2.2 ROC 44N

221 AFERRBEEEAEHUIA R 5 GIE R
I3 S AR RERRE WAL A AL 3 AR R HE R 1 T
LR W5 BT ROC AL S 4l vl
DA FEARDR S e DTk AR 2, 2 2 23 HE IS S Il
eSS HE SR (10 DB ARAIE S AR A (A e BT
T KRR EEFRNBIAREE . AR RS 77 R0 77
TR ISR 7R AT 4 43 K0, e 7 L v R s o3 1% AR A
AR R EER LI S IS 1| IR S A N N Ly
R 728 Al 50 (14 20 3 A B 32047 9 — kA
LU S A IS f b ROC 4143 BT o e 70 44,
MNITRAEAS [R)ZE A= 5 2 A AL 2 R RN 5 YR
W 3 AT, BT AL B R R o A 7
RENWIE S Rehike. SakE. K. Bs. B2
ik S AR . MR AR AL T 56 i ROC 4147

[
16.16%

[=5S
24.11%

~_ ik R
4.36%

JERE 1.34%

()52 o

N
2.64%

()L B R )

K3 bkl ROC 4143 Eets il

Fig.3 Proportion of ROC components in raw and auxiliary materials

ANFIZE A R ROC 20 4 5 L P 3 i, ml LA
B KRR AL 5 7 BRI 4L 75
B 5 ARG AL AN B e, B 7 AL R )
(VL3 5 e S RIS K PR ek v T2 i % Tk 1 24
I FEE A 53 2, dr KRB ROC 11 46.41%, K

N

JEEE(33.82%) I Z5(9.20%), 15 1 2 s 2426 of i ]
VIR 9T 5 SR AL T Tk A T i 2 RN i 2l
FAAEFE A 5 700, A ) TR 0 T AR o I~ f s T
KB FIEE SR R B AT 5 PE K vkl A
TR AR D A 0.49%, 1B R Ay K Mgl i
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HI T HABB AL AR5 B b, X 5 2 e I
FUAE WG, 1 S R 7R 4 23 A B B i AR 4k, 58
I3 G U A JRASCIVTA (1) 3k T A T LA 7 A AR
KA R, 05 B8k de LR 0,
7 EEIE 54.04%, L U0ERE(24.11%) FE2(16.16%)-
T Tk A7 TR TG 2/ (4.36%) FIBERR(1.34 %), A 2] 24
R 2 AP0} i b ORI 97 48 SR A0
Ll I 45 SRR R WG s R B b 1 DL R ROR =

FH R S5 05 5 08 28, IR N AT — e I B 28 o bl
G S PO R A ALY ARV BT ST thd Hh B N 5
Y A 2 0 L TR e, D Sk SR K ok
SHRIE R A VA S IR B AR R R, T LA AT
SR BRI 5 A5 98 (V) I TBOR B3 AR PR TR R R 7 v, 4 AN
BBEIR(100%); 5 ALK A, 122 ROC 415052
FEJE(97.36%), oIk & A /b 82K (2.64%),3X 5 5 7
TR FRRE A s I AL A K.

Fz3 AEFHETI ROC FERE S

Table 3 ROC emission composition spectrum of automotive manufacturing industry

K5 G 4T BRI : _ FEABAERE) S
IKPEGRE Bz AR A g
1 3= HE voC n.d. 0.14+0.20 n.d. n.d.

2 B voC n.d. 1.03£1.46 n.d. nd.

3 T5 voC n.d. 0.17+0.24 n.d. nd.

4 Z&hi VOC 0.52+0.60 n.d. n.d. n.d.

5 Tkt VOC 1.54+1.84 n.d. 11.38+8.05 n.d.

6 2-FREEZE Lt voC n.d. n.d. 16.49£11.66 n.d.
Like 7 33k VOC n.d. n.d. 10.72+7.58 n.d.

8 2,6- - HRL S b VOC n.d. n.d. n.d. n.d.

9 2,2,4,6,6- T PPk voC n.d. n.d. 51.84421.99 82.94+11.89

10 2,2,44-PYFFEELE voC n.d. n.d. 9.57+3.43 14.42+3.43

11 +=k IVOC 0.47+0.94 n.d. n.d. nd.

12 2,4,6- = R 28 J5¢ IVOC n.d. n.d. n.d. n.d.

13 1Pk IVOC 0.23+0.46 n.d. n.d. n.d.

N 2.76+3.84 1.34+1.89 100.00+52.71 97.36+15.32

14 %N VOC n.d. 2.29+2.83 n.d. n.d.

15 fi) - — FA VOC n.d. 10.79+13.69 n.d. n.d.

16 Afs- K voC n.d. 3.95+4.06 n.d. n.d.

17 EALEN voC n.d. 0.22+0.31 n.d. nd.

18 [EZN vVOC n.d. 0.56+0.79 n.d. n.d.

19 3-CHERR voC n.d. 9.85+4.36 n.d. nd.

20 1,2,3- =% vVOC n.d. 13.95+9.14 n.d. n.d.

21 1,2,4- =% vVOC n.d. 4.22+1.62 n.d. n.d.
22 4B~ vocC n.d. 1.57+2.22 n.d. nd.
ﬁf 23 = vocC nd. 0.44+0.63 nd. nd.

Y1 VR SE AP S voc 0.49+0.98 n.d. n.d. nd.

25 3-TNHRERIR voC n.d. 0.34+0.48 n.d. nd.

26 1,4~ 0K voC n.d. 2.92+2.36 n.d. nd.

27 13- HIE-4- KR voC n.d. 0.88+0.44 n.d. nd.

28 1,2,4,5- 0 2K VOC n.d. 0.540.40 n.d. n.d.

29 1,2,3,4- V0 2K VOC n.d. 0.18+0.26 n.d. n.d.

30 1-FSE-2-FA AR VOC n.d. 0.540.76 n.d. n.d.

31 2-ZHN IR voC n.d. 0.66+0.94 n.d. nd.

32 4-CHEB R vOC n.d. 0.13+0.18 n.d. n.d.

N 0.49+0.98 54.04+45.47 n.d. n.d.
33 IE AR VOC 1.68+3.37 n.d. n.d. n.d.
34 IETEE VOC 3.17+4.65 13.06+4.36 n.d. n.d.
.. 35 s T voC 0.26+0.52 3.09+4.38 n.d. n.d.
(e
36 2-ZFE O IVOC 1.88+3.76 n.d. n.d. 2.64+1.87
LIS 2L SVOC 1.6143.22 nd. nd. nd.

) (E)] Q- ED)




1 # PSS BENRGEHREEAT 3G YA HLER(ROC)HEBU 5 547
8K 3
K e 4K rhL : __ FENBAERE) S—
KPR AL R AAE TR VR RURCKG
38 2- -1 -2 SvVoC 0.59+1.19 n.d. n.d. n.d.
Nt 9.20£16.70 16.15+8.73 n.d. 2.64+1.87

39 LR T T vocC n.d. 5.93+2.65 n.d. n.d.

40 L5 T s vocC nd. 0.22+0.30 n.d. n.d.
T 3-LAIENIR LR voc nd. 16.85+5.05 n.d. nd.
S p e voc nd. 0.88+1.24 nd. nd.

43 T — 1 g IVOC n.d. 0.24+0.33 n.d. n.d.

44 AR W TR SVOC 33.82+31.49 n.d. n.d. n.d.

N 33.82+31.49 24.11£9.58 n.d. n.d.

45 A e K vocC 2.68+4.82 n.d. n.d. n.d.

46 LR LT IVOC 7.12+14.24 n.d. nd. n.d.

47 P PR T TR T voC 1.05£2.10 n.d. n.d. n.d.
[ LT TSR R vocC n.d. 2.76+3.90 n.d. n.d.
Tk 49 [N IVOC 2.86+5.71 n.d. n.d. n.d.
Fek 50 T IVOC 1.5743.14 n.d. n.d. n.d.

51 P77 ik voC 0.37+0.74 n.d. n.d. n.d.

52 L T Tk IvoC 29.25+39.16 1.60+2.26 nd. n.d.

53 )\ gk A7 Sk IVOC 1.51£3.03 n.d. n.d. n.d.

Nt 46.41£72.94 4.36+6.16 n.d. n.d.
54 4-F3E-2- 1% voC 1.04+2.08 n.d. n.d. n.d.
iz 55 N-F L e vVOC 4.72+9.44 n.d. n.d. n.d.
NF 5.76+11.52 n.d. n.d. n.d.
&3 56 NN-HIHE ARG voC 1.56+2.01 n.d. n.d. n.d.
NF 1.56+2.01 n.d. nd. n.d.

TE AR T S6 MROCH 7 — it 5T 18, n.d ARG T4 DI B AR

2.2.2 AR GEE R ROC PiFt ASIF]
S I ARl b R 20 BURT 10 AR ROC Pl 4
JIE 7, K PR TR T S5 22 IR R e Tt Tk % Tk 1 2 R 1
S (G BT sl e U
(33.82%), J&& T-WE IS 19 21 7], DR B AT A0 R 1) 2 )1k
T fige e, EL AT DU i R B 5 0 0 7 e Ml
B T K Rk v G I e % R SR LR 4
TRETH(29.25%) L BELTR(T.12%) N RET
fi (2.86%) M T — i ik (2.68%), [ K b #E GB
24409-2020 XJ & BERE A Tk R S EEAT T R E AN
I 300.00mg/kg, AHIFFEH L — AN KPR HR A
WS H 4 I LR EOA 284.89mg/kg i HEARHERR
{HIT 1000 155, 2, — Wik K BEIE X A A4 I 7 3 5
g0 R EEIR RGN AR RS WK S T
BERAFEIE T RE . 2- Ll IENEER 1,1-[(1-
FJE—1,2- 20 3 — (%0 Q- TN %), i & 2 Koy
WA 3.17% 1.88%- 1.68%H1 1.61%, A /K
VRO 700, AN AN V5 A O ARIRR i 45 [ 4 i 3 11
b R R B T B AR RIS R AR P e

VRS IR R B A5y T AL B T Y B4R X S T 2

SOV RIF 9 48 LA g BT (EL G I ) (0 b A7 A
3 25 ), LT T K K ISR S ) ot O & T RE T K
R 1 CUBE. BB A N— L gt e ] (4.72%) 1 )2
IKPEEREL R FEEL ) ROC PFf, L3k 10 Fp L A4 )
SRS EZ AT A 88.80%.

TR RL T B 2 (R DS B e (BB
Bl = Ao 3- CAIENIR L8, &= 5y Bk
16.85%, 3 J& T WSS Wi 71, fE 5 1) AL vkl vh AR
FE ATV AR B RN R B M LR 5 R 2R A
5 1,2,3-=H4(13.95%) 8- F2£(10.79%) 3-
LHFEWR(9.85%) 1,2,4- = H 7K (4.22%). LB-
HK(3.95%) A1 1,4~ ZFHEIK(2.92%); LLA1, 1T 10 F4)
PSR IE THE(13.06%) LFR T HE(5.93%)F15 T
M (3.09%). %5 7 B4 v okt vh 05 5 e B s &N B R
54.04%, A H B AT IR SR K F 1 RO G Ze AR e ) B
F AN A AR E R R AL A P T P
W ANE, S BT 05 & A A R s T
PR AV A T 2 1 A POV ) PR A U (1 A ) 4% S
AL AL AR R HOR . LR X
A8 2T 5 R B IR BRI = RS R Y
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VE R AR A, B — e P A BB IR T ROC 4143 23 1,
v T AR g A

AR TR R 75 v 4 3 A e e A W 1) 43
YR 5 PP ALEE 2,2,4,6,6— 11 T R BEkE(51.84%). 2-
FEE285E(16.49%) T —HE(11.38%) 3—FIAEZE b
(10.72%)F1 2,2,4,4- DY I BESE16(9.57% ), Ho b i
i) 2,2,4,6,6- . FEBEGE, XRR A S e, ml
DA 8 5 B RE 700 ROk 2 5 P, EL AT R I 119 AR 1 A
TR} JE8 b 977 1 4 e (1) AR A R e, PR AP VR 4 A

80

(a)K PSR

ey
3

ROC/T 43 $1(%)
=
5

20

80

(AR R )

ROCH 5} (%)

TETIg B

SR AR SRR 7 AT R i PR E PP A8 R
JE e TR B T 48 A 2 AU L D) 2= M e — M, 2 B 0
Tt 1 22 DO 20U T A A R ok 7R 2 2 i
A R R AT, S I3 > Y AR (1 B A7) T [ ]
DL 2R T BY )58 B =i 1) 9.99MPa, 1 4 41l
P, ol P S P 22 2 0T 0 MRG0 28 JROR )
ARSI 3 R, 02 2,2,4,6,6— TLHI AR PRk
(82.94%). 2,2,4,4-PU FILELE(14.42%) 1 2- 20k O
1%(2.64%).

(b) ¥R okt

ROCR &5 5(%)

bl b2 b3 b4 b5 b6 b7 b8 b9 b10

() R K )

ROC &4 $1(%)

20 F

d1 a2 d3

4 JREENT ROC & 43 HUHT 10 A7 4%l
Fig.4 Top ten species in the mass percentage of ROC in raw and auxiliary materials
al AR T HIR ol a2. 4 TR |l a3. 4 T LHF,a4 N-HURIE e a5, F T a6. 9 - BF 1 HK,a7.8 T HE a8.2- LKL LUBF,a9. 1IE Y
fi2,a10.1,1'-[(1-F3E-1,2- £ 3) — ()] =~ (2-NED);b1.3- LA NER £16,62.1,2,3- = HF 2K, b3.1E T BE,b4.[A]- — FF 2K b5.3- ZILH 2K b6. LT
THE,b7.1,2,4- = F 2K b8 48— I 2K b9. 53 T BE,b10.1,4- - 37K ¢1.2,2,4,6,6— 11 F I Pt c2.2- 3L 5t 3. — i, cd.3- I I 58 e,
€5.2,2,4,4- U FIEFLE:d1.2,2,4,6,6- T VAR PESE,d2.2,2,4,4- T4 L 5¢,d3.2- 26 OB

2.2.3 AFZEMEHRH VOCs. SVOCs F1 TVOCs
ikt ROC 41405 k5> VOCs. SVOCs #
IVOCs, A [F) 8 1 JrU Rk v & o 4 5 1 A LA 1)
=AW 5 B KR SR A A L)
SR IR SVOCs(36.03%) TVOCSs(37.77%)
1 VOCs(26.21%); H:H1,SVOCs ARSI RIS ) &,
AFEALR R Sl L1-[(1-H3E-1,2-4
) E)] Q- NEDHA 2- O 1-24EEIVOCs i
ol L, LA ol T 5 1450 e T T X% Bk 1 2%,
RN ZBE T RE. )bt QORI mE . A B gk

M= LT e RIS R, 3 254 VOCs, it &
f7EEoA 95.41% ARSI H /D& TVOCs, it i (7 LL A
4.59%; %A SVOCs, H IVOCs W) Fh A 5 ik iR
TTHE SR T BB TREE AN L T R A AR
FRERGFR A ARSI H e, HLIX S Flrbede ) )8 T VOCs.
BRI KGRI ,VOCs i f ol 97.36%, 4 4t
$&;IVOCs A 2- £k CURE, it & 5 EU A 2.64%. 7]
DL KRR B S H B i ) SVOCs Al IVOCs, &
SVOCs H1 IVOCs [ 3= ERY, 15 751 B vk AL B 771
t SVOCs Fl IVOCs & &7/,
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Fig.5 Proportion of VOCs. SVOCs and IVOCs in raw and auxiliary materials

2.3 ROC FREisgm
2.3.1 VOCs. SVOCs Al IVOCs #5255 i
FRPEAN R 27 Jr b 2 2 5, 6 e OFP {115,
BRI AR ) VOCs. SVOCs HT IVOCs 2H 43 % 5
AR B DTIRYE F DT RR AR AR A W 2 e 6 T
TN AEZK AR F B % Bk 15 26 OF P 1) BT ik st e,
HITTHRR FIE 70.56%, 5215 i o U a5
FR KRR 24150 5% OFP ¥ 5T kK 43 1) A
25(12.60%)« HilZ5(9.27%) [£25(5.26%). 75 & k&
(1.30%) FEHE(1.00%). 73 FI AL okl 6 OFP ot
MR de K IR A2 0 A, B 1 2L MIR %5 s, DT ik ek 2
T 79.50%, H 424150 %) OFP [ 5Tk 2 1) A Hig 2
(11.16%)~ FEFE(7.69%)~ BEmE A Bk IR (1.40%) FHe
J(0.25%). K11k, ok 5 70 R el v 5 A R ) o )
i, AT AR O3 1A il AE A PRI IR 77 R 77
TR 6 OFP ik f e R 4190380 Ry e d v 511
IR HR EERXT OFP [ DTwk i h 7.70%, 541>
T BURAHIE.

Bl 7 e 7SR 5 kL ROC %) OFP o1
BRI HT 10 A7 R IX e Rl 43 B DTk T K PR

BRI ¥Rk OFP 11 91.51%A1 91.50%, 1 £E 4
PR R TR 7L IR R P 2 DTk T 100%. A
7 AJLUE HL,ROC Jst 73 HOH OFP w ik 2 8] 1) Ity
B 225 XM T ROC 41730 6k 2 I N &
(MIR)A ] i 5 B0 4 il e A A 27 S s 1 1)
PRI MR 7.
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Fig.6 Contribution of ROC to OFP in raw and auxiliary materials
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M 7(a)r] LU KPRV ER T ROC 1¥) OFP 51
HR =2k 1 T % A TR 2SR, 6) OF P o ik 5 K1)
HI 10 A Rheb A 5 P T Ik S ke 28 b, — &
T T XS OFP 1 D3k 6 85 K, i 42.03%; 02
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Table 4 Top ten species with the largest contribution of ROC to SOA in raw and auxiliary materials
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