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 E T 2020 4F 6—8 AUFH ALK, THIX AKX VOCs LI B 5 8 R 2815 Y 45 e 26 W
iR, AR LHENSN T4 W8 X E & VOCs 15 Y 3 AF , I 38 o 15 5 8 4 i # ( OFP) Al
MCM #5 RS H 43 47 T A [ X A [7]95 Y 25 % VOCs % B8 A IS4, SR PMF #8550 %) T X B 2=
VOCs P17 TREMMAFFE. 452, A1LIX VOCs ¥ (15829 pg'm™) W E&E THIX (47.71 ug'm™)
FEg ALK (24.65 pgm™) , VOCs H¥LIGEE b i K, HRAIFER, 34Xk VOCs ¥k & ¥ kil 15
YR FEM I E; ARB YRS T A ALK OFP ( 743.7—14749 ygm™) KFH X (156.9—
378.1 pgrm™) AEGEBIIX (113.4—168.7 ug'm™) , 3 KB RIFHELL OFP bk, K AEE,
Ul I 5 5 K2 U K 28 VOCs X 540 A i i o ik de K, 3L v OFP BT ik 5 R 14 B4 hy T /%6 - — 2%
MCM #4025 B L B A AR IX O ¥ Bd 2R (33.51x10° -h™") i, HRHHTX (22.97x107 -h™') FIEGHH
WX (3.91x107 -h") 5 AFLXA 10006 . 2R, R W-C PR 2R, MK 1-T 4.
[ /% - F 2R R = -2-T 4, R A0 L XA = -2-T 9 . S 0 o R 3 -2-T 97 AR o 48 i 2 g 3
(RIR) B, A 54 A B 52 00 4 o0 W . PMIF ASE 80 g by 205 SR R I D 1T IX IR B U8 . RS s A4
PR IE R VOCs TTRkEEK.

KR VOCs s ffE, ARG AR, LAERILN, B2, PMF.
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Abstract Pollution characteristics of volatile organic compounds (VOCs) in typical areas of Jinan,
China, in summer were analyzed and simulated. The analyses were based on online monitoring data
of VOCs, ozone (Os) and other related trace gases in a petrochemical area, urban area and southern
mountainous area collected from June to August 2020, along with meteorological factors. The

influence of different ozone pollution levels of VOC pollutants in different functional areas of Jinan
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on O; formation was assessed by calculating the Ozone Formation Potential (OFP) and using a
Master Chemical Mechanism (MCM) model. The sources of VOCs in urban areas in summer were
analyzed by a Positive Matrix Factorization (PMF) model. The concentration of VOCs in the
petrochemical area (158.29 pug-m™) was significantly higher than that in the urban area (47.71 ug-m™)
and southern mountainous area (24.65 pg'm™). Alkanes accounted for the largest proportion of
VOCs, followed by aromatic hydrocarbons. The concentration of VOCs increased with increasing
pollution level in all three areas. The calculated OFP in petrochemical areas (743.7—-1474.9 pg-m™)
was higher than that in the urban area (156.9 —378.1 pg'm™) and southern mountainous area
(113.4-168 pg'm™). Alkene and aromatic hydrocarbons accounted for the largest proportion in three
areas, indicating that these molecules contributed most to the formation of O3. The monomer with the
largest contribution to OFP was m/p-xylene. MCM stimulation revealed the highest net rate of O;
formation in the petrochemical area (33.51x10°-h™"), followed by urban area (22.97x10°-h™") and
southern mountainous area (3.91x10°-h™"). Large increases in the relative incremental reaction
activity were evident in the petrochemical area (1-pentene, toluene, isoprene, m-ethyl toluene, and o-
xylene), urban area (1-butene, m/p-xylene, and cis-2-butene), and mountainous area (cis-2-butene,
isoprene, and trans-2-butene). The increases had an obvious impact on O; formation. The PMF model
analytical results revealed that combustion source, mobile source, and cooking fume source
contributed greatly to VOCs in summer.

Keywords characteristics of VOCs distribution, different pollution level, ozone formation

mechanism, summer, PMF.

PEARER, B4R (O5) 15 YL B 0k H 2 1Y A 5 e [ R —, v VA B B A0 N A fi 5 R 2 2 A 5 36 1l
R ZAF 2t 3, 45 K& M4 W9 (volatile organic compounds, VOCs) 1~ O5 A= il B # Z Rk ¥ 2 —,
JES A PR 2 R AT e B E Y L. AR VOCs F AR £, R IR E 241, ATA] X ) VOCs ¥
FE R AR R BT I 2 25 550, PR XS B A S AN R DX 38 VOCs 1915 YL REAE 16T S 488 5% 1o X6 T fi
TRM I R 1) S AT Gl ) LA B T

HHETRIEEXT VOCs 15T 32 2 2 T e K3 1 5O 37 M (Maximum Increment Reactivity, MIR)™ 11
B VOCs 1Y R 48 4 7 % (ozone formation potential, OFP) !0~ {H il % KL 4804 il B 3% 51k i) VOCs ¥
Fifr, F AT PME! 9 BERLGE 3] VOCs 1R 5 M H otk iz ] OBM! > B RUAR L) B 480 A= ALl I 1R 56
BT A, DL 226 EKMAR 27 i 26 U1 R AR 3245 X TR R TR Y NO/VOCs T8 801 e A L i) 2%
PLAFER KB, Z22T1T VOCs W (5 LE f i Y J2& & 4 VOCs(OVOCs), HUCHTEke | J5 B kel e, ek
(R HECIE A B A AT I S (LPG) FIE A XA A5 ) ) A i Ak MIR (B3 T A8 Tl VOCs 1Y OFP, &
M7 X OFP Tk B 2, FIH] OBM L RIB G H R A5 Y452 31 VOCs Fl NO, [ Fp[R 455 i 2500
W 5% 2 B3 1Tl O A R RNV B2 28 VOCGs 11 OFP T #ik 488 K, I K1 H PMF 455 8 fig r b 36 1Tl 32 22 1)
VOCs F i R AL s IR . [ e AR A 70 it VR, (HR PR 25 S VOCs PR £, Ik T AS 7] DX 3 HE ik
(1) VOCs {776 Bt 22 5%, 1 An7e %t A1 4k X VOCsP 3 [l KR AF 5% & BE, OFP 48 2 2K | 1,3-T =
. IR, EEE MDA HECR G, HUGEA BRIR . WA i <Ot EE F A A 0RHE X VOCs 1Y Tt
FR A 38 A5 il S T 3 DX B4 T T I X B VOCs FR e S Wk B o b K, R AT A IR R b
DR B Bl 2 HE e U5 R S0 A U F R 9HE S5 B9 R Mazzuca 28 BT X S B BIF AR R B, 55 RIS
OFP TTRRALK, 24 18] o - F R HLR I M, R AR O 15 Y si M & AR i T VOCs A 1%
Fy TS R, Wz R AL 4 R A T IR HE RO . IR AT S VOCs FHOCHIFFY, JEHAEAN [F] X 35
[ VOCs FEATXS HE A, o ke X sl SR 4 e A 3 3 S

Ve R E N IR 948 <33T, 35 JUAE PM, 5 B0 W W 23, (H B 2% BUAECTS QL AT ™ B, 2020 4 3% e Tl
RA WA T RS 4 8 AL (B1%8). 1 2017—2019 4E 3 R T R Ak B B AR T, 43 914 190,
202, 203 pg-m™, 2020 47 (184 pg-m™) BA N FE, (EAIREAR. HETXH VOCs BIWFFE 1 25 X i X5 —
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A A VOCs 75 Y ERAE A PR A A0S 40, Ho Bl = N VOCs X 548 AE ML H & R S8R5 VOCs il e
Yy R A [) X 38k 22 (8] ) VOCs 15 P 22 S 6 He . PR IE, S B AR 3 AN TR) X3 B 48 B4 35 S AL o 0 O
VOCs IG HEYIFP, ARDFFEE 1 M Br T 3 AN ML X VOCs f975 YL4AE, 115 OFP iz Al MCM # 58
PEAT SR A3, DLURNAS [R] DX 8% 1) S B 16 MR B, 45 & R4 & JF I H PMF BB g i VOCs 19k
TR, SR Ry AN [ XI5 40T e g X SR S I} 2 A 3

1 MBI (Materials and methods)

L1 R

W s8] 2k 2020 4F 6—8 H, £E U5 FE 1T g 3 AN W 547, LR LYCA R IX) L SICHTIX) il
NSRRI X)) . Hor LY 47 (117.1675°E, 36.7036°N) {37 F 3 A7 fb Al | P I A REBE T, SR FE & 1
20 m, A E ALK ST A7 (117.0494°F, 36.6627°N) (37 T~ LUK F1F0F- S5 A2 11 54 S5 R T W i ol
RETHL, SRAE R BE A 20 m, JEl I AC M 25 4, A A A T RIX L AR 55, 1% s AR T 2555 X5 NS i
£7(117.2231°E, 36.4325°N) oL T i a8 1L DX, WE3AC g B2 2R 700 m, S FRIAR B 58 %85, 52 N 2605 3l 52 il
/N, BN B A 1 PR,
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Fig.1 Location of monitoring sites

1.2 Wk s T vk

VOCs 4 % A T GC955-611 A (HL M RERIE AT FR 23 5] ) vy s o5 5L 480 iy 9K A 43 #7 {AE 42 0 T 4%
£, W% % 3 % i PID(photo ionization detector) Al FID( flame ionization detector) £ Il %% . 7 ¢ 45 45
T BSAE L AT AR L . N E AL PC SR A AR 50 °C, AN R A, BN 2 Tk
WM VOCs £34% 57 il VOCs Huk, Forhbeks 29 F, Jide 11 Fh, D542 16 FoRIE 1 Fh, & 550 H bnf
A W AR H BRE28 0.03x107°; SRAERT[H] 43 B30 1 h, 24 h B 22 W0, 3645 21 5338 40y 47 50KE i . RAE
AR A~ SRR 10 d RTEZR MEIASGHEA T — R IE, A TE SRR I 56 [ AR 2 (EPA) 19 PAMS F il
. A SO,. NO,, CO SF & H M5 Y. AQI MG ¥k B 5 v T A4 25 3 A sl AE 26 W il o5
D7 [R) A2 R A, SRAERT (8] 43 HE % 1 h. B0¥E B9 5 4% (quality assurance and quality control, QA/QC) ## it (¥4
g 25 ST A 3 I EOR R ) (HI/T 193—2005) 44T
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1.3 REAL ISR
) FH B K 48 1 S 175 P4 (Maximum Increment Reactivity , MIR) ¥ 315 VOCs X 5 48 A= Al A9 5Tk R,
A 425 VOCs 19 5L 4 A 1 3 (Ozone Formation Potential, OFP), 3152 2040 R B,
C?/HR IMIRXCjX/-lj/ﬂozone (1)

OFPM[R = Z C?’HR (2)

A, YR VOCs W)l j RE ™ A= 1 i KRS B, MIR S VOCs ) il j 1 e R 52 g 35 1R TR 7, €52
VOCs Py j B9 SR BE (ug m™) 5 1 Ml osone 739 F 7R VOCs P j FILEL S B AHXT 43 F B 2 5 OFPy M T
A VOCs Wi A 1Y fe K 5L Uk B SR
1.4 MCM i #Y

Master Chemical Mechanism(mem v3.3 mechanism, MCM ) #' = 15 B4 2 BIF 5% KA AR 24 WL PR 3= AR R
Z—, 445 100 ZF0 VOCs K2z it #2, HEr9E ) iz i H T KRR AR AT AT VOCs Bt
W 07 1Y, A SCR F MCM A RLSE 45 73 385 0 1 h (9 SO, NO,, CO. Oy KI5 5. AQI M X 48k
i, B2 I T TR DX 3k 1 5 A RUHTL R RT3 ) 5 ) B A BRI S B VOCs .
1.5 PMF 4#f

1F 28 4 [ K 1 43 #r ( Positive Matrix Factorization, PMF) £ %Y (version5.0) B2 #% "1z b JH F KA
VOCs f R UG AT 1, R A VOCs Wi vk BE H- 113 Ao 2 M, 12 F e/ e ik 108 2 2805 L iR
K H TR, AR PMF 5.0 JH P #RAEHE B, PMF bl e nd it 5 A X

\/ (ErrorFranction X concentration) ~ + (0.5 x MDL)?, concentration > MDL

Unc = 5 (3)
EMDL, concentration < MDL
P
xijZZgikﬁj+eij (4)
k=1
n m 2
0= [xf,-—Zflg,-kﬁcj] (5)
1 Uij

i=1 j=

A, Unc i AN 22 1 5 ErrorFraction ) & 4t ik 25, A8 SR HAZ B8 5% concentration Ay W I 47) Fh ik B2
107 MDL A H B xS REAS i Rk B2, 1075 pohy i G il 9B s g 208 kA R IERT 26 4> R Y BT
kB, %; fi NS AN TE R AR AN LAY B0 A o B, e BN RE S IO BR 255 o M REAR B ml W Rl S B
i ARSIl (R AN

2 25 E 54718 (Results and discussion)

2.1 VOCs 75 YL4RAE
2.1.1 TR E FAR X IR VOCs iR K 41k

2020 “EEZLERITH 3 U X VOCs WA 2 iR, A1EIX 2 VOCs -3 (158.29 pg'm )
W T IX (47.71 pgm™) FIEGER L X (24.65 pgm™), ALIX 6 AR 8 A VOCs A BT 7 A,
i X TR #B 1L X VOCs #& B iy A8 AN K. 5 A3k i 41 L, A 46X VOCs & & i3 T i i A 1k X
(40.7 pg-m™) WURT H BT Tl X (118.1 pgrm™) ™5 17 X VOCs ¥k B 15 2020 4F & 2= Ji§ 1 7 X 1)
2018 45 HEHE T i FEIR A XU FEACHE 24, (E I BART 2016 4E 3R T E 2= VOCs “EHIJEE (89.10 pg-m™)“7,
R HB X VOCs ¥ B 5 K i &R Xt KB B0k E, A LIXAELER R ™ EE 1Y VOCs 15 4.

3 ANHLY X3, VOCs Fl 22l AR, Y9 e o Fu e K (52%—74% ), B 6 A Oy A X da 4 5 be i
FIF IS, Fofth A 3 #4952 55 T he o7 LU HESE A, IR Jm 5 =, 5 2019 4R ZEW) 1T EvOCs Ff
A FEAR B 5 A4 DT XA H, Ll X5 A 9 o AR s, B o EAR AR, A g 3R
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B ket 2Ok APLBh 4R Tk AR AR 4% K, 57 A kely E 2Ok A A PLE TAT AN B R,
P 78 L DX LA B 22, AR T T XA A A DX 52 N D {7 2l R T HE TR i 201, i 2 A 00 7
PR R, 52 8 B DX S s K

U]m]]ﬂ] ekt Alkane % H5)% Alkene F5 75 ¥ Aromatic hydrocarbon

HfEAlkyne  —p— TVOC
T 1ok > > X .
i
160 |- #R X
5Eo 120 F T~ P/ Urban area Southern mountainous area
& L
3 80 LK
2 [ ;
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0 1 1 I . 1 .
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Fig.2 VOCs concentration and composition in three typical areas in summer

2.1.2 KBHNEX VOCs 52

RGIER M VOCs Wk BE /K- (1 F1 22 R 222, | 22 R [A] X3 VOCs Sl WA . XU XLpa) g ¢
ZUNE 3 R, RIR] X I8, VOCs ¥ FE R B2 T v S B0 T e PR AR R 5, i 5 108 8 52 IR E A . AR TR
X3 VOCs e B 0 (AN [], A A X OB (VA B e v, T DX 2, i L DX e A, L o ok 8 B S SRR i
— BRI ZE S, AR EETE 25 °C £ 47 FREEAE 70% LA 528 A3 Bl Y, VOCs e B i (B 4% 4, T
7 X VOCs He J3 32 15 8 52 My BBl ), IR AE 22—30 °C 2243 AN AE 50% UL F I, VOCs ¥ 5 3 5
{EL X3, B LU X VOCs W B S (i E2EAE 20 °C A2 47 MR EETE 80% LA 15 3 A~ XA I 2 K F 30 °C I
TR JETE 40% LA (0 AR TR B 35 S B VOCs Wk B2 AR, =5 2 5T D) 2 L B 4 v e 6 1k 2 s g il 54,
VOCs # K JHFE T 2.

AL X Petrochemical area

= Humidity/% N TVOC/(ug'm™)
8000 |- UL 1000
80.00 -
5 6000 g 700.0
B 60.00 -
3 50.00
S 4000 500.0
Z 40.00 400.0
30.00
2000 300.0
20.00 o
? 10.00 100.0
0 . . . .
15 20 25 30 35 40 45 1 0 0 1
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T [X Urban area
1200 Humidity/% N

TVOC/(ug'm™>)
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80.00
800 70.00
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F#B 111 [X Southern mountainous area
Humidity/%
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7 100F ; 50.00 B[ [30.00
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Fig.3 Relationship between VOCs concentration and meteorological factors in three typical areas in summer

I XU X VOCs #e BEt A —E 500 116X VOCs #e BE v 1 32 B 2 90 KU B/, HLAANS 7 1)
B4 VOCs ¥ B2 = {8 43 A, 16 B 32 W0 A A7 BT 78 19 A Al A S HEICRE i 5K T IX i v VOCs kB2
e BRI XU A /NI A7 30 1 ) b R e R XGER A 1—2 mes™ B AR AE 7 [l HERCUE 2 s w3 1L
XA KGR /NG, VOCs W B R (A 3 4R 5 T AE 2—4 mes™ KGR ECRET, VOCs W B R E fi i £, &
B2 AW AR 7 17 FUZR P 5 Il A5 S e K
213 A[FRNGYAFH T VOCs [k

LA RS ] MR, 1155 3 N RN X AN YL SR 90T VOCs W B, anf&l 4 o, 3 > il
IX. VOCs ¥ Ji FEA B4 Bt 5 15 Gy S 2 s it kv, JUELrb BT e 2590 VOCs Wk BE IS IR e K, Ak IX Tt
X R 30 L X R RE 95 G VOCs #4351 0 303.84. 65.90. 36.84 ug-m>, 5 KA b VOCs ¥ i 14 17
I3 IR 116%. 92% F 56%, 337 2 T SCHR A (4 T 0 5608 M1 020 S5 3 T B 48005 2 H AR 15 44 H VOCs
W BERE IR, #5175 Y S T A AKX VOCs ¥k BE 3 5 11 XA R 1L X, JEH A S5 Y R A B IX VOCs
JE 3 ) T X R 30 L XA 4.6 35 R0 8.2 4%, 15 Hul® WIFSE A& HE T A [ Zh A X, VOCs ¥ B 43 A 45 i 5
A3 FE VOCs ARIFhSEr, A, i X ARG L XA [R5 e 890N 3 Be R vk B e ok, L
WRHT IR 5 RERM L, PREEIRSEIT ALK VOCs Fhuk B 2407 B T+ &, 1 X R be ke fioy &
SRV FEAT A S i, rE B Ll DX R R VAR, RS Y INEE R, B dd T A R TR
22 BAEA R

3NN XN [R5 YL SR 90T 1Y OFP B 5 e an % 1 iR, [A]— X 38 OFP i 5L A Fifi 15 Y 55 R Tt =
1M T8, F 25 VOCs W BE 1 T s A3 G ] —5 Yo A5 40 T 42 A 161X (743.7—1474.9 pg'm™) OFP {H i
K, H AT X (56.9—378.1 pg-m™) Al Eg #6110 X (113.4—168.7 pg-m™), ¥t B A1 1k X 5 9 & 1K)
VOCs £ 5 30i% X IR A0 75 G4 it KRR 3 1L O™ 5. RAR B Y SR R 3 AN L X34 2 05 7 e
OFP i [ K, 7F 41.64%—62.96% Z [0, HUUEME R, & HAE 23.30%—35.21% Z[a], K J5 i A [H]
TIREIX (1) OFP 15 45 3 W /R AR DI RE X AE H F 0 18 OFP 38K, & 255 F & OFP 40K, 15 5 0 i
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K& OFP e K. TS REAFIT, T IX 57 ke OFP (5 He i KO 58.03%, A1 40 X AR 38 L1 X 57 7 e M It
OFP i lLEZm HARZE A, RAE KRS VOCs B i lufe A, (H U MIR (RN, TG S8 A0 07 A S i)
MIR {EHEK, St ORI P, PRI o7 B ke A 2 VOCs R 54U AR A B ik i K.

[ #ekeAlkane = fikkAlkene ¥ #4% Aromatic hydrocarbon
e Alkyne —®— TVOC

 man Mo  mess
200 | Good Slight pollution / Moderate pollution = 300
~ 150 |-
s 4200 _
£ H T
! s =
2 | 5
S 100 = ° e : =
4 i g
i >
i +100 ©
50 N
o \.
0 HTI:N_ M 0
g g D a S > ] S
g & s § & S5 § & Ss
S ¢ S & & S & 5 ¢
& & <& s & §
B4 RETGHRERT VOCs Wk E
Fig.4 VOCs concentration under different pollution levels
1 FRISRZEHT OFP (H &L & H (ugm™)
Table 1 OFP value and proportion under different pollution levels(ug-m™)
o Tele il FFERR bz voc
7’5%%‘%& ;ﬂ\ﬁjﬂj X Alkane Alkene Aromatic hydrocarbon Alkyne s
Pollution level Typical areas OFP it OFp Wik OFP G OFP 5t OFP
kX 173.1 23.3% 176.5 23.7% 377.0 50.7% 17.1 2.3% 743.7
K HIIX 33.5 213% 53.0 33.8% 68.5 43.6% 20 13% 1569
PR LL X 20.7 12.3% 39.3 23.3% 106.3 63.0% 25 1.5% 168.7
AfX 180.0 22.5% 225.2 28.2% 373.5 46.7% 207 2.6% 799.5
BTG HIIX 487 22.0% 779 352% 92.1 41.6% 25 1.1% 2212
PR LL X 16.4 14.4% 34.0 30.0% 59.9 52.8% 32 28% 1134
AfX 4144 28.1% 518.7 35.2% 503.7 34.2% 38.1 2.6% 1474.9
s g HIIX 69.2 18.3% 87.0 23.0% 219.4 58.0% 27 0.7% 378.1
MTPILIX 37.0 22.5% 57.5 35.0% 63.2 38.5% 6.7 41% 1643

R e — A 43 R L AR A LAY VOCs B, 1 5 245 T PR T 3 N LR XK [R5 e A 90 R Y
VOCs ¥ J& 1 OFP BTHk T 10 54, by 4 DX S5 8ot | 117 DX TR BE A6 S TR A5 40T vk B e K, i
WX A TR RE . £ e FIE - — e e B d5e K. B A AR IX Y 57 80 b OF P 458 vy A1, JHG Al IX 3l 116 e e 28 ok o)
OFP ) TRk I AN 2. BT X AR V5 YAk, 3 AL AY XX OFP B3k K9 VOCs BRI Sy /% -— H
2, T X B FRRE TS Ye Xt OFP BTmk A AR 1- T4 A i) - —F A, A4k X VOCs W BE T 10 #Fp A0 45 T
Ji) /% - H 2R, A2 T DR R 350 1L DX A R BE T 10 4 r AT ] /o - FR A, o DX R 0 L DX F) ) /%o - —
DR MR 225/, TR)2%F - H 28 OFP ik e K 3288 5 HL O W i PR, MIR {38 i A7 06, )/ -— 2R 32
S Y TV 8 VA B e /- AN, A7 AL IX X OFP BTiikAe K i VOCs i A ke . 1-58 0 A it
-2-T %5, X8 VOCs W B i i, £ 5 A bl TCAL SV HERCE &, 70 A7 AR AT Ml A 2 DRG0 3] 458
e TR BE ) S e, DL R AEIR TR R AR P A R I B R ) R R Y, 113 R A A AR Tk R AR VR
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THEVR ) A R 70, M -2 T D) 2 ok A A A AT i R ) JC 2 SUHE ORI AR 8 | 5 IiEE T 2007,

WA A DX 5 T 995 P 5 5 g T /%ot - PP 2 AR HE I 5 20 v P o S U 42 T IX. OF P s ik v PR B 1-T
SN]SR 1,2,3-= 3R 12 4-= I 1,3,5-= R | [6)/5F- 2 L AR5
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Fig.9 Contribution rate of different pollution sources to VOCs

3 %58 (Conclusion)

(1) BT E Z ALK VOCs XM iy 158.29 pg-m™, B 55w T X AR B 1L X, 7E7E 4 K ™ &
) VOCs 754, 3 A~ LRI X VOCs H4 LR 5 FL ok, HR 95 B R ATE2.

(2) A X VOCs ¥ B Bl it B T 8 S B2 T o I B AR ke 34, il S50 2 E A G X R, =
TR A5 T3 2 B VOCs Y FE . A1 18 X 32 A 4k Alb AR B HERCR W 5, 117 X 52 31 =) i 552 1 A
DX AL i 1) 52

(3) 3 /ML X VOCs ¥ Fll OFP B 15 Y S5 9% 1) Fh = 1 &1, 2575 PS5 N A L IX VOCs ik
H1 OFP #4918 F 17 X Mg 3B 11 X5 3 A~ HL80 (X 55 F ke A 48 OFP f Fe 383k, b 52 480 A i ) o2 ik de K
X OFP B Wik e A 11 BRLPAR: [ A0 - FR R, A AR DX S e -1 R -2- T4, T XY 1- T4 A = H
W ORI, BRI XA S T A -2- T S e R AR I TR K

(4) MCM BEIZE S 8] 3 4~ B8 [X R A0 4 2 A2 o S Ak 2 3k [ 3 (HO, - ) +NO K 35 45
H % (CH;0,: ) +NO #54il, O3 Az slHURAE A AL X B s ALK 1500 . A S U | )-8
AFNAB —H 2R, T IX A 1= T4 L T/ - F R | W -2- T RS I s, BRI X ) 1-T 0 . I
RIR {EAE K, 1 BH X 5L 40 AR B 2 i .

(5) PMF Z5 53R p T IX 2% VOCs F 2RI M HRE IR (30.2%) . & B (21.6% ) FAE LRI AR 5
(21.5%).
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