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Abstract To study the pollution characteristics and potential impacts of volatile organic
compounds (VOCs) in underground garages of urban commercial buildings, VOCs sampling and
monitoring were conducted in underground garages of three selected typical shopping malls in
Yancheng to obtain the VOCs concentration levels, composition and diurnal variation characteristics,
and to evaluate human health risks. During the observation period, the mean values of total volatile
organic compounds (TVOCs) of all samples in the three underground garages from 9:00 to 13:00
were (2547.9£1595.2) pg'm™. (1376.7+£122.7) pug'm™>, (1689.1£93.1) pug'm™ , respectively.
Among the 75 types of VOCs analyzed, the detection rates of VOCs in the three underground garages
were 52.0%, 36.0% and 34.7%, respectively. The top components of VOCs measured in each
underground garage were toluene(30.5% —48.2%), isopropanol(4.5% —27.2%), 2-butanone
(3.8%—12.4%), methyl-cyclopentane(2.2%—2.8%), benzene(1.5%—2.6%), and 1,2-dichloroethane
(1.7%—2.2%). The diurnal concentration of VOCs in the underground garage was mainly related to
the traffic flow, with two peak concentrations of 3785.4 pug'm™ and 8694.3 pg-m™ at 11:00 and
21:00, respectively. The results of health risk evaluation showed that the non-carcinogenic risk
hazard index (HI) of the VOCs monitored in the three underground garages were 4.1, 4.3 and 7.4,
which exceeded the maximum acceptable level (HI=1) recommended by the U.S. Environmental
Protection Agency. The lifetime carcinogenic risk factors (Risk) for benzene and ethylbenzene
were ( 1.2x10%—6.2x10*) and ( 3.8x10°—2.5x107°) , which were beyond the safety threshold
range (Risk<1x10°°). Health risks existed in all three underground garages.

Keywords underground garage, volatile organic compounds, health risk assessment.

VT AR A, Bt 8 B R A AT 19 & B AT AR 36 7K S B4R 5, VR4S BV B i, 0 E 2022 4
3 HIE, & ER A A 3.07 AN, ALl 2505 1 R (A5 0T & e o i) 5z B BRI, o B4 2
TCIE G B H a5 G B4 75 5K, bR 4 2R OV 2 38T R R IR ) F2 BR AR MLBh A R AR HE U
BT R AT Y B EORIRZ —, FETF R E N IREE, HLah 42 R S RE s B Ty s ol bl A e, i T 42
BRI S, AR . B, R sh 4TS e HE AR B R I AR, I ELH T AL T A
BAPRES, 5 1 s fe KA.

H Rl HE ™ 25 PR AR DG oY 2 O — Ak . WAL G . PR 4w LS T5 3L, 0o TR
RS 7 B Mo R 4 5 & %A PLA (volatile organic compounds, VOCs) 21 4315 Y R fiIE WF 58 18 5 /D
VOCs J& KA H B AR A DL B /AR, o B 4%, B S B0A R 45, FRee oy (e | /1
oL RUOR) B R L RO . SOms i RSO VE T, X AR ) £ AN 2 Z A 0 R SR ) b
TEFE RS SRR 2, IR RAHER R VOCs AN KA 8L, Faent BE A =ik, KRR T &
WP VOCs MR8, NRITIR R40 ., MRG0, 18 I AR 5055 1l RE 2 I8 ol S 91,

ABIFFEAE IR B SR 45 R PR 75 Ah VOCs WL 5256, 20 Hr SRR 1R] VOCs B 75 YL 45 1E,
SR 2R AR A A R R XS DA B A S A R dR

1 MRLE 7 (Materials and methods)

1.1 FRSCREE

AT TF 2022 4 8—10 H BEH T #h3kmli 3 N KBRS M T EEAE NI 4. 3 i 4
BRI IKIN AR T — 1R B Z DR W oy, PEBAL & K it i 6% L M. IR, MR RT3
EIRAE MR A A TR 3 T m?, A4 24 2200 A, FESMIAERS S 11 4 MR 42 B o b T AR
0.8 1 m?, 1547 2 600 4>, @AY N 5 4F; LN B FE C bR 1 7 m?, 454247 25 800 1>, 34
AR 8 AF

3R ZEE VOCs 15 JL R AIE X B 43 B 512 56 8 SR A s 8] 358 B 9:00—13:00 B[] Bz, 32 B[] B2 Sy
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Y TAEN GG 1 BRAGH i W R 4 I B % i o o 0, R U i 0K, ISR I R A 12 AR, B T 42
JEEAY R 4 ASFE S, BARCREERTZI 4 9:00, 11:30, 13:00, H: A 11:30 B Z R 4 2 ANFE S, HAYE 2045
KA 1 ANFE S VOCs B ZEALAFAE 43 B 52 50 SR S B 1 AU R . R SUAR I S K I Ml N 420 A, SRR
] Bt ol 0:00—23:00, SRAEAT AN 2 h, FREE 2 H 24 MR

A58 R AR AT RE AR 4, 278 (81 1 Yo IR R S8 2 A ALY I SRR AR ) (HJ 732-
2014) JiES, sl it B RAE I S A fURE S B B R AR IR A7 B PV WIS . RAE SRR
T H R 2 2 o X e, EL3RE T 0 XA R TP M5 (0 b 5, A0 N I YRR SR A SRR v R R
1.2 m 2245 FE R IS WEOGIRAE, IFAE 12 h WSS #T .

1.2 43irorik

VOCs FE i 731 %l EXPEC 3500 Plus %! GC-MS /3%, 45 &b i dh A (O35 +E 20 85, SR i
T O S I P N e AT B SRR R 60 mL-min’!, A SR AU 300 mL, HERE F1E
R 50 °C, TR AR IR R 50 °C, MBS AR I BE 300 °C, fif W [E] A 2.0 ming SR £ 1 AR AR AR PR
B AR (LTM, 10 mx0.1 mmx0.4 um, Agilent, USA) X} VOCs 043 #4743 85, & 4l 5 SAE M #<,
FEW R 0.2 mL-min™, 730 b A 50:1, e TS 2 60 °C PRFF 1.0 min, BL 10 C-min™ J}2 80 °C,#F
LA 40 °Comin™! JHELZ 220 CHFARFF 1.0 min. JE He£f B 1L B U, BOE R4 150 °C, Ui
PR 50 °C, BT BRELE D 70 °C, B 07 208 a3 9, FHEE DY 40—300amu, HLFAER
70 eV, IS R N 12000 amu-s ™.

Shy T i 0 S ) B R L, AR S8 R Sh A W RO TO1S AR AR HEAT R B, B 3.0x107,
5.0x107°, 10.0x107, 20.0x10™ F1 40.0x10° (PR FR 43450 BIARIE R A, MRUKHR A5 s ol A ARG Ve J32 21 15
WP ST AT , AR H bR vk B A H AR AR B 0 i AR, e/ R IR R e £k 45 B ARfk
BOFREM LA R A3 1 F/R, B7E 0.99 LU b, BT TO1S 4143 5 B B Ag, AR Br o f 22 34/ F
10%, £ HBRTE 0.2x10°—0.8x 10 (AT %0) . B TO15 45340, ASZE R T 11 AN (T ke %
Bt HIEA e RO bE, IEFERE . IE TR, IESbE, T —%e. Tk R-2-000 | I-2- 1500 ) , #E
NIST 3% e A 22, R T AR — A s E A7 2 2 5 40 B B AR AR AT e, OF HLAIE S50 Hh 3
ERE— AN BERAE 2 AN TATRENE Ry X BRZH, ok B ZH () AH 6 b v Al 22 YR L AE 4.5%—19.6%..

#z1 VOCs Hiptb &Y
Table1 Target VOCs

eS| VOCsZ1 53 KX R?
Types VOCs components and their corresponding R*
fekz (Alkanes) IECHE(0.998) . L EE(0.995) . 1IEBFE(0.997)
##54% (Alkenes) Piki(0.99). 1,3-T —45(0.99)
35 (Aromatics) #(0.999), H1%£(0.995), Z.3E#(0.994)  1,2- ~HIHE3£(0.996) , [A],%- " HIZ£(0.992) | 1,3,5-=HIHEH(0.992) |

1,2,4- = HE55(0.997) . 4-ZFH7£(0.997) . #20#(0.995) | 25(0.99)
TN (0.995) | 2-THid(0.998) . 2-2L 1 (0.996) . HESF TH(0.999) . SFPAEE(0.999) . M (0.99) ., Z(0.99) .,
OVOCs LPRZTE(0.994) . PR ZHaTE(0.99) . H AT JEM/E(0.992) . PUSIWEME(0.999) . LN TR H K (0.999)
1,4-—%%¢(0.998)
—& P 5E(0.99), =IRHHE(0.998) . —IR A H%2(0.995), 1,1-—& Z%5(0.999) | 1,12- =52 %5(0.992) , Jiizk-
1,2-Z5.2H5(0.999) | Mit=-1,3- & P945(0.999) . 3 & %£(0.99) . 1,2- & HN%£(0.998)  1,1,2-= I =& L%
Bt (0.997) . BH%E(0.993) ., 1,2- " LHE(0.999) . 1,2- "R Z%5£(0.997) . —FHRHF%£(0.998) . 1,1,2,2-PU%-1,2-— 5
Z5i(0.99) . —EF5E(0.99) 1,1,2,2-PUGH ZHE(0.993) | 1,1,1- =8 2%:(0.996) . S Z8E(0.99) . & IR F b
(0.995) ., MH&ZK5(0.995), NE-1,3-T —45(0.997) . =H LH45(0.999) , JK-1,3- &K (0.998) . ALK
(0.99), 1,1-—524#(0.997) . JL3K-1,2- "5 LH5(0.998) . &4(0.998) , 1,2- 5 #(0.997) ., 1,4-—547(0.995)
1,3-2576(0.997) | 1,2,4-=57K(0.99) , “FH40(0.994) . 54/5(0.999) , PU&1EAK(0.999)
ALY (Sulfides) AR (0.99)

13 ARSI ik

0T BFREHL PR VOCs S A PBEHE A9 B, ABF SR A J2 M 3R B4 47 (EPA) B HE U HFAf
U, S HI CIEBOR AR % J5°50 F Risk (2 25 SO AR B4 T-) 42 BV VOCs (045 0
GESEC IR

BB AR T

(Halocarbons)




1468 7N 54 1t 2 43 %

_ CAXETXEFXED
B AT

i EC W ¥5 e M 52 B8 W S, pgem™s CA O 28 5P 5 Ye Wk 3, pugem™; ET Oy %2 85 I [, HL 8 hed s
EF B8R, HL 250 d-a”'s ED S BR FFEEMT 1], HL 30 a3 AT S F- B/ A7 6], Forb, ATCIEB0M ) B
365x30x24 h, AT () HL 365x70x24 h .

SR X o F A R I

(D

EC

EC
HQ= Riex 1000 2
HI= ) HQ, (3)

A HQ o4 Al B XU & F Wi (H; Rfc 9 2 % W, mgm™, 2% §(4iE 3 2ok A T EPAChttp://
rais.ornl.gov) ; HI S {E B0 UG 15 35 F5 45, B 25 e 16 35 R Z .
23 2 O SIS R ENa R R/Aw (T
Risk = EC xIUR )]
A Risk 2 0 KUK R 7(H; TUR Ay 507 B30 XU, me-pg

2 5 545718 (Results and discussion)

2.1 VOCs ¥ K- K 21 UFRAE

LI 5 1) 45 b 2 2 VOCs 443Kt AN B9 0100 39 AL 27 /N 26 4, 3 ANHE R AR IR B 28 S
K MEF HLY) BRI E 7K S (total volatile organic compounds, TVOCs) WA 1 fii7x, 9:00—13:00 B B 4,
3N HL R ZE BT A BE & TVOCs 1 Y9 {8 43 51 R (2547.9£1595.2) pgrm>, (1376.7£122.7) pugm>,
(1689.1493.1) pg-m™, Hrr, #hF 2 A fFREE25 S VOCs SRR B2 7K T 55 i . A58 0 $h 3k 17 2R 58
223 VOCs e BEWRAEAT T WM, VOCs #k B Y5 I 7E 35.2x107°—75.8x107°, Ik FHb F 4 £ VOCs ik
JEAKF-.

5000

4000

3000

2000

HH

.

TVOC concentration/(pg-m )

1000 [

Underground Underground Underground
garage A garage B garage C

B 1 T 405 TVOC # & K

Fig.1 TVOC concentration levels in each underground garage

G VOCs 450150 T 24549 Je o5 OH At 361 i i v, o Ho e i dide | Jke . &k &
VOCs(OVOCs) Fl i A8k FL R0 255 WL IN I [1] 25 KA 55 VOCs 43 R U 0L (K] 2) K&, 05 T ke kit
34T A R VOCs B STk K, o5 F 43l R 37.7%. 39.9% il 54.3%; Hk SR ke ke Al OVOCs, 434l
di TVOCs ¥ FE Y 23.4%—35.2%. 18.1%—35.0%; (I 1CJE AU & v BE 7 U ARS8/ 5K A 78 X5 42
Y ¥ R A LA B A DG RIF S TP Al & BT S BURRAE , 5 B e e e A Wk B o L e 3 e e Y,
R S B 2 R P VOCs ALt A7 e 22 5, 3Rk TT R 55 2 S VOCs LA OVOCs k&, i Lt
it 60%, HUOEBE IR FG B0,
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feiEAlkanes [ ] %fRAlkenes ¥ & Aromatics [ OVOCs % 1% 4%Halocarbons

1.7% 2.2%
A 23.4% = |
° by ‘j 24.7%
35% ( 4
/ (1 |
0, i ]
\' 0% \ 0.7%
| | j
L] )
\<_
37.7% 39.9% 54.3%
(a) Underground garage A (b) Underground garage B (¢) Underground garage C

B2 5 F %% VOCs 73 R4
Fig.2 The classification composition of VOCs in each underground garage
WE 3 R, 3 AHF 42 R EERT 10 32 VOCs 243 BRI RS K, 2 simk o ds: e, —
FHOR DR ERBRIObE . e, 2- T, 1,2- 5 S ke, Horb, FORR A b T 26 Rk B A v () 247, TR
JE 5 H A3 R 3k 30.5%. 33.2% Fi1 48.2%, iX 55K AR E M T 15 423 VOCs 243 FAAEWFSE b AR ],

1,1,2-trichloroethane |
Methyleyclopentane [
1,2-Dichloroethane ]
Benzene | Underground garage A Benzene |] Underground garage B
m.p-xylene ] ‘ ‘ ‘ ‘ . ‘ ‘ o m.p-xylene ] ‘ . ‘ ‘ ‘ L,
0 100 200 300 400 500 600 700 800 0 80 160 240 320 400 480
Concentration/(pg-m ™) Concentration/(jig-m™)

Toluene

Isopropanol
Undecane
2-Butanone
Dodecane
Methylcyclopentane
Benzene
1,2-Dichloroethane

n-Decane Underground garage C

m.p-xylene
0 100 200 300 400 500 600 700 800
Concentration/(jig-m ™)

B3 AT 4R R RT3 VOCs 215>
Fig.3 The top ten VOCs with the largest concentration in each underground garage

2 2 W] UL, ARWTSE 5 HAR VR 4 B AP VOCs 43 WH5E 45 51/ AT — & IR URRE, VOCs 32 % Tk
SRR 2R TR IR M oy, (HARETE T 57 B AR o5 LU R O S, o AR 37.7%—
54.3%, 3% Al BEZ TR 4R R N AR 22 A0 TR s RUHDIR A . SR AN SR BIESE R B, YR AR T
OUT RN BRI (5 H o 34.1%, R TR 3 LA T (25.8%) . Cao S Wil T —EUW 45 R, K
AR HUIR S TR R AT I R A ST S s R, 7R 4 PR A R Sl BT 2 i AR o AR X A B
TR PO TR UL Z 1, IR ARV I S ORH R 1Y D5 ke 2 R A AN 58 RO F i ) 25 <, LU
RAs 205 05 A R e 5 | B e 2 2 R T o S i 2 R 11, DT A 1 2 A v 05 e e A — R STk L. AN [
THABHLS) G- RBFTE, th AR AR AR S Pk = L8 NS £ 55 0 i de 1 1
ke 2l 53, T REAH X e 73 A R B2 STRR B I [ IRE, ASAIE S op S DAL 2- T . NS OVOCs 4147
Y BE BRI TR, TR R 0 I T A 27.2% . 12.4% Fil 1.6%, T g S Kk K28 VOCs 415016 KA
A3, 1 O5., -OH A i FESERIME IR, S AR & 48 P IRIARDT, LUK AT RES2 B T 4 42 N B3Rk 7 1 15
QMY AL 25 F, T 4N VOCs D35 o 3, A I s A T3 & J8 B AgE 424
T2 S EOT7 A AR 32 2RI
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£ 2 AEBFFEH VOCs EEH A1

Table 2 Comparison of the main components of VOCs in different studies

IOES VOCs = H 414y EZ PN
Objects The main components of VOCs References
T A PEFR B R HIORE, R DK SN, 2- T WA TR, IEZEKT. .
( . - z AT
Sample underground garage environment ) +—, 1,2- 5 H

O, “HZE, 28, IE58%. 124-=HZE K FrHBEW
2R ZHZE C5—C6 bk, . C2—Ca iz DaiZR
B, 2R SRk, 1T 2. K BURZAR

BAIBITTHMNRERSR
(Exhaust gas from gasoline vehicles for the entire operating conditions)

kTR S ERS CH HIR, Lk, P R IR i R A4 E
(Exhaust gasoline vehicle at idling conditions) 2k W3 2. 25 IECE . iR AR
R T AR A Sfke, AR, IR, TR, IECRE TR AT

(Exhaust gasoline vehicle at high speed conditions) A% T Blke . K 12-T 5k e L

2.2 VOCs HZAbAFE

ARG BB N 22 A $E4T T VOCs HZSLARAERF 5T, 25 R an1&l 4 Fis. BE& 2P i TAEN B
e BRIk, MU 224 N 22 3 AN N, 7€ 7:00—13:00 B Bt P LT 42 % h VOCs ¥k i 3%
A ERBLEFHES, FFAET A 11:00 224735 3 5 H, TVOCs R 5 3785.4 pg-m™. M\ 13:00 5, 7=
THELARWED, HAE BN BLN, BE 2 PR N Ah2s S ag#te, 15 Qe Wik BE AR, 76 71 15:00 A2 45,
TVOCs ¥R FEERF 2 3079.6 ng-m; Fifi 5 455 W 4 3t 2 s D B A 3, DA 17:00 2, VOCs ¥ B PR W b = 7t
JFTE 21:00 A 2 IE(H (8694.3 pg'm™).

10000 —

[ A& Halocarbons
OVOCs
SN P75 4% Aromatics ==
8000 - H¥z Alkenes E=
[ HeszAlkanes y
o —m—TVOC
> ——
£ 6000 |
= %%%
E ——
2
£ 4000
5 N
NN \
Q
2000
|

07:00 09:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00 01:00 03:00 05:00
B4 WA TVOCs #e B FIA RIS VOCs kB2 i1 H AE L RFIE
Fig.4 The daily variation characteristics of TVOCs concentration and different types of VOCs concentration during the
observation period

[, £ 17:00—21:00 I BE Py, 57 F R 9k B STk I 3 i, STMRARA1E 29.8%—36.5%, 7+ A 45
1 Dai 50 fBFFE K IR B AT R . I RAEIT A KR 2 0 ik B Sk e TRz, OF HORA R IR 3
I FEORE AN S8 AR R 42 J5 5 | 5 R iR R T ) 28 R 23l SR 5 AR R AR R >, BT D 4t
HE AR 89 R SHE ORI 28 % T RE 2 I B o7 A e Wk B2 A Y JL AL A 21:00 2, VOCs ¥ HE T U6 12
BT B34, (2 1:00—3:00 I BEN, 424 P VOCs AT PR SR B e L KT, T REJE TN D I 22:00 R 15
12 S5 B AR A I B A, (LG v 0 S0 () HE T A K VOCs AT FR SR AE 2 J22 I, vk 2 M DA i A Rkt 114 T o

M VOCs KT, 7 1:00 Z2 47 OVOCs Hy e B w ik B s 338 K, STk 35.8%, t Blix — Bl gL vl fiE
PATT TR, — SR AR 2R R P, MR 42 128 N A B 7 AE A AT BRGSOk B
LB N B B, A I R AT R OVOCs S 2R ) 5T, OVOCs ¥ JE %8
HERTRE S BB T R TS B W9 O G, RIRME R e i i R AP HAR I B Ak T O HDIR A s R Al st
e SN T P VOCs 20 43 AT g 5 3R 52 1 (1) Oy, -OH H FR 45 AR & A i, 77 A AR A A i — ™
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Y, S8 OVOCs ¥ TR, A, A SCA X TAE H AR E B 17:00—21:00 BB P 9 VOCs #e i
T X, 2550 & B, 0 BE MRS H 1) VOCs PR R TAEH M, R T 56.2%, 3X A g 5 W] i By
RE HWEREI RS T TAERA X & L, T 4 EN VOCs W JE R 2 Z B 45wt 52, B & 400
FEHAIN, G2 N VOCs ¥k 55 H B0 S 04 {1
2.3 @RS P
BT 253, VOCs HAE B RS P 2 v, 24 3E 250 XUBS: 6 3 5 20 (HID >1 B A A7 76 3 20 KU,

1 2% By S0 AU TR {8 (Risk) >1x107° B TA A A7 75 S0 AU S 08I0 3 5], 25 bR 42 P PR B8 25 <
VOCs B AE B8 . BUE XS AL 45 4036 3 Btk VOCs 2120 B9 AE S0 XS EM 1, 3 AR 42 g Ak
oy KU R (HQ) 43 JIHE (2.1x107°—1.8) , (1.4x107%—3.5) . (8.9x107*—6.2) 7t il PN, 3k B0 XU 1 3

RECCHD 7300 4.1, 4.3, 7.4, 3 = TG FHE 15 SO RS IEATZE R, 3 ST 42 78 3R 9 XURS: 643 531
9 1.2x107 3.5x107%, 6.2x107, JF H b ™ ZEFE A h 28 | 1,1,2- =3 & %t (1 AU 1B 53 01l ohy 2.5%10°7°,
1.9x10°, ¥ RFSH(H 13107, Horp, ZRH0 230 5377 9 1= bR o iE A 5 LA (TARC) TARE -y 1 281 2B 2%
B RS LI R, 3 AT 2 VOCs Mk B $5 102 9:00—13:00 BFEE, 454 H ASLARRAE, F5 8
TRV B b T 42 22 P VOCs ¥R B2 ARG B, T HEXG 1 ) HT AN Risk (AT RE S . 25 b, At &5
S3HT Y VOCs 4153 % AR TS 1 T BH 2 i 75 76 3E 20 A 80 KU

R3 KM VOCs R T

Table 3 VOCs health risk assessment of each underground garage

HQ Risk
A4y Ric 1R ETAEA WFEEB  WFEPEC  WTFAEA  WTEEB MTAPEC
Components Underground  Underground  Underground Underground ~ Underground  Underground
garage A garage B garage C garage A garage B garage C
EC e 0.7 — 0.005738 0.000652 0.001461 — — —
AN 6.0 — 0.000021 — 0.000892 — — —

ES 0.03 7.8x10°  1.709147 3.476952 6.189932 1.2x10* 3.5x10™ 6.2x107
LIPS 5.0 — 0217777 0.000137 — — — —
LK 1.0 2.5x10°  0.027645 0.003574 0.006213 2.5x107° 3.8x107 6.7x107

B %-ZH2K 0.1 — 0.010916 0.034546 0.019412 — — —
1,2-—H% 0.1 — 0.046718 — — — — -
1,3,5-=H%  0.06 — 0.021107 — 0.009749 — — —
1,24-=HZ  0.06 — 0.054257 — — — — —
123-ZH% 006 — 0.063806 — — — — —
I 1.0 — — — 0.002545 — — —
2- Tl 5.0 — 0.014437 0.002640 0.002957 — — —
EZNEAL 0.7 — — 0.000729 0.006776 — — —
L2-Z5 Lk 0007 — 1.801733 0.782779 1.201451 — — —
SR 005 — 0.115255 — — — — —
L12-=5kE —  1.6x107 — — — 1.9x10* —

T < A fE. Note: "-" is the default value.

3 458 (Conclusion)

(L) WEIIATE], 3 A KRR T 22 PR 3R B 25 S TVOCs #e BE YAk T 55 i /K, T A A i~ Y (E
35k (2547.941595.2) pug'm>, (1376.7+122.7) pg'm>, (1689.1£93.1) pg-m>. 3 i~ 42 JFE H VOCs HE
TCVADF I ey 3, JF T IR e A R R R PR BE o eI SR, o A R 37.7%. 39.9%. 54.3%;
2 bR A P v TR A v BE STER A4 5 L, DTRR RS0 30.5%. 33.2% FT 48.2%, VAR B R AT
3 R sh A gE 42 A5 i AR T BB O T AR N S R HERI R
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3

43 %

(2)VOCs HZAR{LAFAE 43 Hr 25 S Bom, M T 425 N VOCs k& R 2 5 HLah 206 sh A ¢, B & 4 &=
i, VOCs M BETE 11:00 F1 21:00 Z-47 1 BLH] WA, WAE R B2 53514 3785.4 pgrm ™, 8694.3 ug'm.

(3) AR e XURS PEAN R B, 3 AR A2 e vh 2 5 43 i 1) VOCs 41 73 1Y A B0 AU 6 3 45 % (HID
Gy 41, 43, 7.4, B T 38 E AR ORI R AERE Y B R AT HEZOKF- (HI=1) 5 28 SR B 244 30 X
oz A7~ (Risk) 5z = 20 5 T 3K 6.2x 1074, 2.5% 1075, WLl H T %2 4= B {E I Fl (Risk<1x107),, 15 AH 08I0 9 i)
MR ZEFE TR ) VOCs Xof A A i B TS 78 1) B0 KU, 75 5 1 S DG
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