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W E REPTHEEMEEVY (volatile organic compounds, VOCs) fiZEL , #hPEsE, 4> VOCs 78K
BE L T R R a5 KRR A I RS R & A SR 5T KA R R SRR X VOCs T IS, k4R 5
JOHE S KI/MEERH , SRAE LBREALTEILIRRRE S, 5K RBRE M IL IR AR 5 A, BRI RSP AL
PEIEGRXT VOCs 8 AU RZ M. 25 SRR, RBREIb M LR AR S B A B AL A b2 2, JLE R 1
110 R G, R B A AL BERRE St PER AL G o Rh e/ e Mk 40 Rk G UL BRI 77
(ERZI VOCs MM BEFNAL K, RBREAIEIRD SR ALY (TVOCs) V3% & h 144.8 nmol'mol ™',
Ho el MR B SR KA S, 5 81.9%, HRERMNE. k. FHREMEEAIY, o9&
7%, 6.5%. 3.2% FI 1.4%, KEBREILIEM TVOCs FEHHREE R 32.5 nmol-mol ™, Hrkels . KL L
B, 43l i 38.9% Fll 37.5%, HIRENFR . MEMSEAIY, /50 d 11.5%. 6.5% Fl 5.6%. KK
S8 A T J AR R e R 4R AR B Y (ozone formation potential, OFP ) PRSI (H XX OFP Biwki # i Fh iy
FIWT, FBR A LR RE T B OFP & (EI{E 254.1 pgm™) , & WFh % OFP BTk /N I R 4
(67.5%) >kt (22.8% ) >F5EKE (9.5%) >TEHAIY (02%) ; K EBRAIMEILARE Y OFP (AL
(F1{A 44.6 pgm™) , K YN OFP BT #k K /NI P ]y 55 & 58 (40.0% ) >H e (30.6% ) >k &
(28.7%) >&RAAIY (0.8%) ; ZBREIEIEFETH OFP m TRALMEE, HERAMREEAMR
PR —5E, REBRAMIEREARE A OFP (HIK T RAWE, ARG RENEN TS
S, VOCs W EIDIRAS, AR KS VOCs Wi, SRAER R % FEI T KT /INVEE 2253 KA A7 1 S AL SR
R JRIEEREE, KA VOCs, sREALIERMA, R4, OFP.
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Effects of oxidizing matrix on VOCs detection of atmosphere samples
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Abstract There are many kinds of Volatile organic compounds, they have strong activity and parts
of them will have reactions with the oxidants exist in the atmosphere during sampling and analysis.

In order to study the influence of oxidant substances on VOCs determination, two kinds of samples
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were collected, one(oxidant substances removed sample) was collected with a sampling method that
connected Suma canister with KI column to remove oxidant substances, the other(oxidant substances
non-removed sample) was collect by Suma canister as usual with oxidant substances in it, compared
the determination results between two samples. The results showed that more compounds were
qualitatively detected in oxidant substances removed samples, there were 110 compounds were
qualitatively detected in oxidant substances removed samples, while 40 compounds were
qualitatively detected in oxidant substances non-removed samples. Oxidant substances affects the
concentration and composition of VOCs, the average concentration of total volatile organic
compounds (TVOCs) of oxidant substances removed samples was 144.8 nmol-mol ', alkanes were
the most abundant species, accounted for 81.9%, followed by halogenated hydrocarbon, olefin,
aromatic hydrocarbon and OVOCs, accounted for 7%, 6.5%, 3.2% and 1.4%, respectively; the
TVOCs of oxidant substances non-removed samples was 32.5 nmol-mol™’, alkane (38.9%) and
halogenated hydrocarbon (37.5%) were the most abundant species, then followed by aromatic
hydrocarbon (11.5%), olefin (6.5%) and OVOCs (5.6%). The oxidizing matrix affects the ozone
formation potential (OFP) and the dominant species. The OFP of the oxidizing matrix sample was
254.1 pg'm™, alkanes contributed most (67.5%) , then followed by olefins (22.8%) , aromatics
(9.5%) and oxygenated organic compounds (0.2%); the OFP of oxidant substances non-removed
samples was 44.6 pg'm~, aromatic contributed most (40.0%), then followed by olefin (30.6%),
alkane (28.7%) and oxygenated organic matter (0.8%). The OFP of oxidant substances removed
sample was higher than actual ozone concentration, and had a good consistency with the ozone
concentration. The OFP of oxidant substances non-removed sample was lower than the actual ozone
concentration. The sample collected by oxidant substances removed was more consistent with the
real state of atmospheric VOCs. The removal of oxidant substances in the atmosphere with KI
column should be considered during sampling.

Keywords Suma canister sampling, atmosphere VOCs, oxidant substances, ozone, OFP.

T E 2 R A G YR IR, 1 & A HLE A P (volatile organic compounds, VOCs ) J2: 3T 1 T 5
AR EBERTARYY, T R HE 2 H X R AR5 gL S VOCs #5110 3 4F 5k, SR I T % ™ 4% i VOCs
WA ) 7 B8, (LR 48075 YL T S50 AN BH I, A 2 Ml DX R 47 % o B B ),

il VOCs Hll 842 il 3 1 5 F A VOCs W25 5L, 1R 75 W00 0 OR300 235 SR 2 o 5 A 1 VOCs 11l
R W Y F R LAl 2018 AF i 3 B 4 7 H S b X T SR IR BT 2 R VOCs 1 F T W T4E, & F KK
VOCs 15 QERHIE SRR AEAT . FREERE M PP () B8 400 )2 AR 5571 ), AR DG I R A 92 TARE R I J 3
BT T T RIS R, Horh IR 3 R A A ] R 0 il PRI R Y A RE A, 2S00 %
A H F B R RE T 0 KSR AFEAE Oy, OH |, NOy 555 S (b M FL IR W I, 7ERE MR 5 | sy . fRAF
Ao Hra il R, VOCs 235 KA i sk A A0 ) & A Ak 22 IO H R e 12 1, sZma i il A A QR M. 52
M) 27 3 SR A A AR M KR VOCs A i 1) S S IR 3R 2 2 468 5 F B N B (R PR ALK | B M L e
J&, HF 3 BEOCHE 7R B HE N BEXS VOCs BY MBI FH U, B 25 IR AR i, VOCs T RE R4k 4 5 RS
Hh ) SRR e A AR A 2 B g i s v B L 2R AR Ak TR Y BN VOCs Tl E (52w 2 5 |
TR, (85 ARG —: HRHLAEN 41 ) B4R TE KR VOCs A i A W 1 R I 25 S50 d S o, (E A iF
FEN R RS BTN VOCs I E ", S5 & 7E — W BE AR SRR N R A — i MR 1 R
A, WE9R B I AEAEXTRE S DR B 52 ), (HZE 52 X G oK g S i LS RS, KA BR A R4, i
f77E OH, NO; 55 Sk F Hh 2L, UL B 52 1Y KA VOCs W 25 52 il 2 FCR, VOCs A v D HE B (1)
FERFIAR A, 2 5L 0TS G v B AR A PR IR, AT AR LA O L S KRR R A i v R A AR A PR B A X
VOCs il & 52 M TR AR FE B . VOCs fb 2% 20 1L B 2%, 853 oAb 2 B 16 Pk i, KA 5w A L34
FJL/NBFUA A7 W57 22 B I PR B9 %) VOCs R i 1563 o KT /NAE B Na,SO5 /IVEE, AT AT 3% 25 B B4R 55
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s AP IEAR, CRAIE VOCs 4173 i 58 B M. [ RIS AR bt AR 23 3 I8 L 2S5 0 =4k
VRORH 23 1% ) (LT 683-2014) L2 76 R B4 1T R IC KT B 5L SA0/INVEE RSB L B 2R AL & 0™, A, mT
KT B 5480/ RIFFE A B A A 5 S At AR VOCs B R AR R 52 ).

ABFFE LIRS R WL 107 Tt VOCs S F5E B A, SR HTIRERAE - AR 4 - S 335/ B & K A
G0 28  A3ATT AR U, X B 95 P SR AE 1 HR IR RIS HR G K /N PRI R A 7 =X, i 98 KA b S
PRXF VOCs Tl 2 1 52 i 5 3 1 B 480 A TR 38 (Ozone formation potential, OFP) PEAfr, BF 58 AN 6] R AL Jr ik
A7 FR BT 52 ) DA 45 R 10 2 WM . 80 AR AR AR AR X VOCs T e 45 1 1 52, o 4 [ iR KRS
VOCs H5 M W I B2 B AR S 4.

1 SEEEB43 (Environmental section)

1.1 FESCREE

RAE UL T 55 R T AR B 00 LU AR A AR S PR BT Be o8, i T Dy L M, A 5% LI s R RDIR &
DX, VG LA, AT R e DX A IR AR SRR ] Ry 2022 4F 5 H—7 A KA A MR 1 H 6y, R
UL I 9 SR AFE AL, 13:00—15:00 SRAE 2 h B . B UCRFE ] SR AL 2 SRR, b — N 5 B R
B, 55— FEBR R IR AT i KL/, KB KA AR SR A, BAFE S — 3 09 KL/, AR R F
SERET 7dI T AR
1.2 AXER B A FHH

Shimadzu QP 2020 A S AH (3% /B i 5k FHAL (H 4 ) 5 3100 B H 3l 0 AL s E IR A4 ) . 4700 #!
A B (ENTECH ) ; 57 W B 19 N BE ik be AL AR B SUMMA i (ENTECH), 3.2 L; HL il ¥ KA Tk
AL . K AL (MARKS) 5 #8 % A L8 F5 < (1.0 umol-mol ™, DU JIT H il A5 4 A BR 23 &1, 4045 57 Fil
PAMS. 47 Fi TO1S, B, ¥k Ml o-ikH ) )5 ARFRHE (1.0 pmol-mol ™, P I MR A BR 2 ], 42
FE— IR BE . 1,2- ORI -ds), = 405K >99.999%, 1= 46505>99.999%; DB-624 EANE +:
(60 mx0.32 mm x1.8 um) , PLOT & 4 % # (30 mx0.32 mmx 10 pm) , KI /M (1.4 g/2.5 cc, Agela
Technologies).
1.3 HEa s A

H shPERERFHURE 200 mL, £8-30 °C 1945 488 BRAK G 2E A -30°C W B394 Bk v 2B A7 e 4 Tk 400 25 bk — 41
et . BASFAE R AL TR, DA RS B 44 % 300 °C, MMk A A5 4 5. A A5 4%
P B REFE TR FEE: 40 °C {£35F 3 min, L)L 8 °C-min” FHE ] 50 °C {4FF 2 min, FLA 8 C-min”' JHiE F]
150 °C, 1445 10 min, F-LL 15 °C-min™' FHEF] 185 °C, {445 16.5 min.
1.4 Bl el

1.00 umol-mol ™ 5 UEARMEY) it — A5 BE 2 2.00 nmol-mol ™ 1E AR UEM FA.; 1.00 umol-mol ™ 45 E N
Frfi# &SR BEZ 50.0 nmol-mol™ FRUEMT FHA. 43 HIHL 50 | 100 . 200 . 400 . 800 mL e F4FI 25 mL
PIARAT A, ST PR AR o T2, AT i 7 R -3k 2 i, B Ak 40 ) A RT i 7 PRT 4 R G e o i 25 <
20%, 75 W B AT 25 ARG S5 B 20 R EEAT 1 U B VR B2 AR, i 25.<20%, 75 D) A 4 Jit PR i 2 1
M T SR AR i 8 P e 07, 5 7 T 4 ) A 2 <30%. A PRIIEAS [R) SR T e FH 190 27 B0 B P B 1Y
— 3Pk, (R 2 A4 R E AR A, A O SR R R A M A R A RS PR AR A SRR, R
FH 150 2 USRS T 2850 KBRS R /INKE, SR 21 55 3 v R A 7 1 0 AT, SR 9 R A L)
5y, W KL RSG5 A TR
1.5 A # (ozone formation potential, OFP) 1154

A9 R FH B K4 1 52 07 3 PE (maximum incremental reactivity, MIR ), 1154 VOCs ¥ #F O; 4= Al 1%
W35 OFP, I AL & W EA R RAE 7 3 F X O5 28 A5,

HHEAXTF:

OFP () = Conc. (j) x MIR(j)
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K, OFP() Mk W j 1 R A A B (ug-m™) ; Cone.(j) MALA W) j ¥ BE (A7 ug-m™) ; MIR(j): 5t
B A& W G B KRB BTG P (O B VOC A J B i 1Y O5) , ELAR % (8 51 Carter and
William™” {4 i 5

2 25 59718 (Results and discussion)

2.1 SAARTEEAAR A FEAERT VOCs B3 7 T 43 HT 1 5

FF SR A AT BAR XS VOCs 1705 P23 B B 52 0, 388 3 o 335 4 45 A 00 0 i 2847 207
K th A0 T 80% O f A2 BT 1 M 1 AT AT H, R AP KPR O BE At PR 1 110 Fi
&, 45 55 Fhbedke . 23 R & A I . 13 Mmde . 8 R AUIE L 7 MR R M 45 SRTE N Y
4 FHAUAL B ). 5 R 2 BR AR R O RE SO A 1L, BRSPS S A 0 1 B S8 B KEEbe e
KR 2. S8 aEE O/, R, 3-H I T RS EY) M 2- T - 101 | 5-H15E-2-(1-
SN -1-C B 2-CH-4- T L1 | 2-C0 k- 1-28 | 2-7T k- 1R B KR I BERAL B s Kb
EWaLE 5s-H A+ —5e . T 1ke, TRbesE: REER RS WSS 5-H2E-1-205 | 4,5-—Jk-1-2
M 2,6- —HUEE-3-BE0 . 2,4- T AE-1-PE0 L 3-H D0 . 1-TM L 2-+ A, HATE R BR AL MR ACR
ERIRE AL TP A A

R 1 ORASRE AP BN A2 40 152 R
Table 1 The Influence of Strong Oxidizing Substances in the Atmosphere on Chemical Components
Rkt SEMERL LG Y
Sampling mode Qualitatively detected compounds
LE. LI LW NBE, IR CE 2-HUEE T e . SR L IOBE . AL 13- T N L VR SR,
TALRR . 206 10006, 2,2- IR T he, 2,3-“HUET e, IECE, 2-HU BT . = HIERERS, 1-50-3-H LT ke, 1
SEFRICRE, 2- T =W ke, 2,4- W AR ke, 1-O00 . . BeE, 2,5- T RO ke, 2,4- TR OB, 3-HTE TR,
L2-Z e, A Wb, 5-HIE-1-C 06 4,5- W IE-1-C M, 2-H BEPEke . 3-HI et . IR OOl . W R ZHi
2,5- B 1O 12- RO e, IR, 2,6- I RE-3-BEiG | 2- & k-2.4- T VR . Bl 2-H B —4e. 2-
FILIRIE . R T HR, OO, 2,4- W L-1-P8I% . e, 4.5- T 3ap b | 24- W SLBEGE | 2,3- L PRk . 0K,
Tohe ., T/AF-Z 2R 24- B O bE L 4-Z 865t . SB- R 3,3- BT HROR | B L 2-H - 100 T —HE L
LU-TAEE, 3-TE B PRE  2- T B5- 17, 2,2,4,6,6- T R Bebe , 4-HIE58 e, 2-FH BE3% e | 2- W Bk b, 2,5-—
WSSk | 3,3- R | 5-HI3E-2-(1-5 N 3E)-1-C i =R 2,2,6- = W RV b | 2- 2 3k -4- I L1 | +
Tk SR 3-H RS L 1,4- AR 1T 3 A L 1T 3- R L 4- R 2-H
Bt —be. 2,6,11-=HE ke, 2 20 LIRS e T obe, 2- R 158, 2,6- IR T —be . 1,2,3- =R
Bk, B e, 2- T R0 EE L 2,5- TRk Nk bke H/BE L 3T k-1 2- B T g
2,6,10-=HIFE AT e 4-HIEE- e T IR bE, 3-HUEE-puke, Uk, 2-C Jk- 1Rk
ZKE. N L TIBE, IR 2-W 6T b =S HGE ., IOBE . LB, 13- 0 TR, SRR EE ., —aifkik, 2
Wi AR 180 L 1-SR-3-HE T e IR e, 2-HIBEPIE . I RERERE . 1-G03-HAE T ke, 2- AR K, =
ANEREFALTR (40F) EHBE., 2,4- ZHFE NS FRCLE, 2,4-C 28, 6- R PREE I Bt | 5-HE-2-(1- 5 N 3E) - 1-C B, 5508 1,2-2%
e, CIRCEE. W 8, B, OB, 2-HEENIEIR O L, [IAF-Z 2R 8- 15 H ke 14- 250K,
2-T H-1-2E

T B R A FE A A SR D R AR AR RE B H i MRS T (R A B Rl 2 i /b, e PEAG S 40 Rl &4,
Y J R A WS KB A AR SRR e A R R — B A O bE . M. LB TR NI AEZS
SR W EE VOCs; AL 2-FFENIR LT . PR C %t 2,4-00 —F . 6-H1 L B3k 2 0 Lk A 2-FF 3 79 3
WO S FL G AR B AL M SR R P e PR oG R Y 14.3%. R BR AL T A
PIRE S AR th R BRI R . REEbERE . KRR G W), RIS G W 7E A AL SRR B P ORFR G, R
Je O A A R S ke S A RN TR R BATE , RBR AR S e th b B R R £, K
BER e NS | Mk . BEISW I AE R K R A S AR B R S B SRR e, KA A ER 4 VOCs S 7ERE R
£ | BRI ORAE S5 PR Ak S 5 AU A J A B L T T AR, B v A S A T SRR B S 52 i VOCs 21 1
o AT H 5
2.2 EALFERBIAFAERT VOCs 1 B I 22 B 52 i)

ARG KA E AR FE R X VOCs ¥ B I 52 (5%, X 107 FfF VOCs(29 Feda, 13 Filiks, 35 Fi i
A&, 10 Fh & A AN, 18 M5 B . LW B B A s ) M, 0 5 25 B Aok 5 B A At 31k 1 7 41
FE b B B R AL G W AT U BE T34, PRI SR A T R 2k B W 0 Wk BE A 43 i I FnAS B e ke L M

[F3= 1l
(110F#)
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I BRI AR VR B, HE AR R AE Ty O R 2 A A il e 5 SR g e (18] 1) . RBRE
b M B AR 59 TVOCs F 14 #e B & 144.8 nmol'mol™, H i di iR Kb S Wik 1 & & CF Yk E h
118.7 nmol'mol™), i 81.9%, FZH 2,2- —H F T HE CFHEE 15.7 nmol-mol ™) | 2,3- " H I T ke (3
W EE 12.2 nmol-mol™) I IHE (CFHHEE 15.5 nmol-mol™) Al IE € 5Tk (CF- 27 B 28.1 nmol-mol™); (i
RO S — (-2 5 o 10.1 nmol-mol ™) , 7 7%z K 18 1k B 25 = (SF- 443 )& 9.36 nmol-mol ™), /5
6.5%:; J5 75 1 He B 45 U (SF- 219 B 0 4.63 nmol-mol ™), (i 3.2%:; & S8 A LY Mk B SR A COF- 24 46 B ok
2.05 nmol'mol™) , /i 1.4%. & & B % fb M 3 (K A 5 W 5 /9 °F ¥ TVOCs ¥k B AR (°F 3 Wk B2 o
32.5 nmol-mol™), %48 CEXH R 12.6 nmol-mol™) 1 %1 /U438 CE 343 & o 12.2 nmol-mol ™) ¥ & & 55,
43505 TVOCs 1 38.9% Fll 37.5%:; 75 7 K e B 5 — CF- 3% 24 3.73 nmol-mol ™), (5 11.5%; M ke ik B
50U (SF73 B 2.11 nmol-mol ™), 5 6.5%; &5 A A MLk B Fe Ik (33 B2 4 1.81 nmol-mol ™),
5.6%. FILAT LA Y, R il o S A R R A A7 70 o T 22 AR 5 45 0 o ) 0 B8 S 4 R AE 34 3 R ).
HARE i P A AR e d | s R 28 Ak B ik BB T 52 245 SR A B R K, 0 IR A 25 B SR Ak P B Ak
(1 9.42 5 H 4.44 £ X5 F ke . ) ARIEF & AL /DN, J5 Bk 5 A8 LB At LA R A5 R
TR A RR X D 22 43 3R 10.7%. 9.19% 1 6.31%. Kk, KA A L PE SR X VOCs R () 22 K 4
Tl 2L S0 ) 0 BT IS A S i, L v Ko o e AR A R 000 P R e ey 2, RGeS L AR TG PR f#un
RAR L ORAE L B H AN E R v, 25 5 AR R R T AR G s e KA Dy A e L kAR R B
AHLY, Z KA oA PE IR R R /N

120

% Q Qidrng matrix emoved ;gg
:‘ FHER
116 KRR
L Ll /§ N | = G
S 12 / N
’ %§ %§ %§ %§ %X Inner ring: Oxidizing matrix removed
we R R ARG SR Outer ring: Oxidizing matrix non-removed

VOC categries
B 1 KA EAIESTAE VOCs #Fh g 52
Fig.1 The Influence of Oxidizing Matrix for VOCs species

A 5T e A 60 Bl H AR G4, &8 2 S PR AS [A) SR A 7 S0 04 A & 0 0 7 34 B A
B2 AT LAVE M, ek Obe . BE. 1IE T %e. 5 T 5E5E 4 i Co—Cy IR bEIE 32 jtmtlﬂ%ﬂhfiﬁtﬁiﬁf M)
AN, FEBREACE R R BR SR ACPE SRR B 1 1.5 £5 45475 Cs LA 10 SCBE Bt s RN BAIR Jo A 118 000 o
AP AR SR Z  , Aot 2-FR LB E L BRI RN 2,2- T F T R R M i R, %%U%Ki&%fhﬁ%
A i VAR B N A (B 542 A% 174 A5 R0 116 4%, B S A0 SRR i i 2-F JE Bebe . 3R Se e Al 2,2- — FH L
T 5% B o B T L2 918 0.12—22.1 nmol mol™. 0.10—31.7 nmol-mol™ FI 0.35—23.7 nmol-mol™ Z
(), oA 2 B 4 T 4 Ab P L 1R B ¥k B 91 181 49 931 K - R A6 4 —0.04 nmol-mol ™!, 0.02—0.25 nmol-mol ™" FlI
0.03—0.25 nmol-mol™". KA H & FAAXT 2,3-“H FE T 4e . B BEEPR I . 3-H JE B e S O O 4ot i) 52 il
W2, 43 ) AN 0 48 A 1 S PR R O ok B 0 2 (RL A 98 7% . 68 7% . 38 45 Al 33 1%, 2 A AL L AR KL i vp
2,3-HIEE T Be . HHEEABE . 3-F R BB R IE C %6 i R B2 3 Bl 4331 4 - 0.28—19.8 nmol-mol ', 0.04—
24.2 nmol'mol™, 0.03—1.71 nmol-mol™" HI 0.40—71.8 nmol-mol™", 7% 3= & &1k 1 A4 it v 22 31 161 4 1)
:0.03—0.25 nmol-mol ™!, KK tH—0.25 nmol-mol ™!, A K i —0.03 1 0.27—1.99 nmol-mol". 1F
bt IETRE . IE28bE . +—he f+ ke 5 i bk BLAEbe 18252 KA P EAL RIS IR T S 5 e ke, B ANBR
AR 12—18 £5. Ml 52 KA P A A P B SZ i A Qe s Bk 2, v 1- T4 32 R b A b Pk 2
TRSZ M e R, AN E AL B Y 28 1%, &M PR AR A AR 1Y 3.3 5 R0 5.3 4%, X 5 1-T
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RA IR | BN AR PRAT OGP, KA SEAGFERXT 1- TR0 255 1-C 0 L AP B A 106 52 46
P B S g R, A3 R AR A P BEIR 1Y 16 1, 8.8 F% A 3.7 %, D5 e de v LK | Tal/xf - YR
FIAR — A2 R S A SRR i S 25, VR PEE 23 R AR A BRI B 1.4 4L 15 A5 A 1.6 %, Hidx
77 B A PRI E FEAR AN Z P AR AR AR . pa AU A DY 58 M 32 R P AR PR R A
Wi, S AN BRAEACPERAARRY 1.5 4, Ha i AURIE AP 52 R S A M A 52

29+
281

| Oxidizing matrix removed

I Oxidizing matrix non-removed

Concentration/(jig-m™)

_ —
<
T

Rl
T
NN
s

= =

ntane f

3-Methylhexane
Tetrahydrofuran :\

Cyclohexane+2,3dimenthylpe:

Compounds
B 2 KA AR 3 TP A5 4 (4 52 )
Fig.2 The Influence of Oxidizing Matrix for Each VOCs Components

HI L T LA Y, e St W 32 R B A B RS2 e B R, C—C AR e R 27 R I 3 1
55, 2 KA RSS20 /)N, 1 Bk SRR e e 32 AU S A S A S iy e K, R 2 v ik LB e e s
A IR W 3 A P A IR A RS2 M, b 1- T S e B s i AU AN DU S8 24 32 R
H AR AL RE IR R SR, S, R SRR 0k iR 3 2 A ML A 52 KA i S A P AR g 52
2.3 RAVEAMIEANS AR SO SN B0

REAA I A VOCs A W e S A SOV 2648 % B S0 HE LY e R DTk P, s B4 ik VOCs 1k
BN RS G B 5 R, — B 2o 1 58 R X OF P 52 i A58 K 1) ) Aot S R U, R BUB X 1 )
VOCs ¥ il # i, FEARK AL AT Y RE B, S22 VOCs H U4 il 5w 1) 31 AR HE ). A SO IR RS
TR AL SE R X OFP [ 520, X6 W R4 J5 U1 OFP 25 SR i 52 M i A7 H . AN 3 m] AL, 25 Bk S fb ik
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3 %58 (Conclusion)
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