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Abstract Secondary organic aerosol (SOA) is a major component of aerosols in the atmosphere, which plays a crucial role
in climate change, regional pollution and human health. Laboratory simulations are usually used to mimic SOA formation.
The most commonly used simulation facilities are environmental chambers and potential aerosol mass (PAM) reactors. Here
in this work, we review the studies about influencing factors and mechanisms of SOA formation, as well as the evolution of
SOA aging. We summarize the influencing factors on SOA yields, i.e. OH exposure, NO, level, and the loading and chemical
composition of seed particles. The effects of NO, level (i.e. VOCs/NO,) and OH exposure are nonmonotonic. The NO, level
influences the fate of RO, radicals, so SOA yields will increase and then decrease with the addition of NO,. Similarly, the
increase of OH exposure affects the major oxidation mechanism from functionalization to fragmentation, leading to the up
and down trend of SOA yields. The higher seed particle loading provides more surface area for condensable products and
then increases the SOA yields. The particle acidity favors the uptake process for gas-phase products and promote the SOA
formation via further reactions in the condense phase. Trace components e.g. transition metals and minerals can be involved
in the SOA formation and aging by catalysis or affecting the uptake of oxidants and their products. Chambers and PAM reac-
tors are usually used to explore SOA formation potential of different sources. SOA formation potential from vehicles will be
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influenced by engine types, engine loading and composition of fuel. The highest SOA enhancement ratio (SOA/POA) from
gasoline engines is about 4~ 14, when the equivalent photochemical days are 2~3 d. The SOA production mass from gaso-
line vehicles is from about 10~40 to 400~500 mg/kg fuel. The SOA formation potential is about 400~500 mg/kg fuel. The
largest SOA enhancement ratio for biomass burning is 1.4~7.6, which occurs at 3~4 photochemical days. The SOA en-
hancement ratio from ambient air differs from region to region. However, the highest ratios all occur at the photochemical age
of about 2~4 d. We summarize the SOA characteristics evolution with aging. Oxidation state of particles will increase with
OH exposure. Changes of H/C and O/C with increasing OH exposure can be plotted in the Van Krevelen diagrams. The
slopes of fitted curve range from —1 to 0, indicating OA evolution chemistry involving addition of carboxylic acids or addi-
tion of alcohols/peroxides. In addition, the volatility and hygroscopicity of oxidized OA will be higher than primary organic
aerosols. In the future, more studies should be focused on developing new technologies to measuring the oxidized intermedi-
ate products at a molecular level. Also the researches on the mechanism of SOA formation from complex precursors are also

crucial to understand the SOA formation at real atmosphere.

Keywords secondary organic aerosols; yield; formation potential; chambers; oxidation flow tube
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HPE AR IR SIA IR, 1 a-TRIFHT SOA P24t 1.4 f%.
Lambe 250V B, 7544 2 43 S I AR [R19 BE Fr) 7 B e
ot 7 UL B R TR B B P R, R P A% A 1T LA
Bt SOA AR, [ M= 2R AT b Mk Fob 1 BURL A2 (1 24 855,
2104 0.032, TERRVEFTFRURIIIIABE R, P20 DLy
FEEIL 0.14. FFH, BEE R BURLA I BE 1128 T
151, SOA J7 A 22 B Wi 2 1.

NH; A DAAE pldi gk, 72 BURiA o L NHY 198 017
75, RRARBRHEENH 2T, RN SOA
AR E B Sy, —J7 1, NHy Al DU A 4 AL 7R i
PRIEA ST BURAR B4R S — 5T, e ]
PLE B S 53 g b U800 0T SOA 1 AR k.
Noziére Z78 % T, NHy AJ LU pyfiig 42 78 4 L5
1k 2 — Bk, Hi—, NHy ATLAMEA Bronsted 2
CBEBUR B G RSt B &9, 2=, NHY 52—
P R AR SRR N, 153 B R A AA, 3R T T 4 B Bl
R EY. Thedt—5%W], NHy HILERKS S,
AT LM 2 AL I R 2 4, ] LA R R
re LAt B B b B W R AR R A A RONL, BN 2
2067 NHy thal B S 2 B RERMN, 74 R
AW AR R 0L fldn 2,2 - BRIk R LA 2L
MRS A 280 nm AR L -k -2 S T LA
A RO K A 290 nm I AMEEY, R —
RIN, B 5T LAE YR, R a RS
RIRPDEOEREL, HETmifedt SOA A pe.

P 7R P AR AR & R B P Al Bk
W13 B L, S i ML 78 SR A o i Btk — 7 T,
&R T LE RN AT, Rt a k. 1
NTEFR M PR ER RN SR T R, BT F' &
5K R BN R S, 1R ER T,
Fe* "B Ak Fe? ', bt Bt fF Bl A WL I 1A 10 FE
RS H R R iR R, P IE TR
FIEHIEAR . K. FAI AN R AR
J5 T, & T AT ARSI A R AR SRR B, AT A
AN AL I R, HETMTRZI SOA A K.
FE S5 S B B 225U N R, AR 4 g 451l — vk
SRS TT LML H,0, S fFA R OH [ 36 M i etk
AR EACE AL Tofan-Lazar Z5/SVRBR, AH
48 2RI E Fe* MFAEMZE T, AT LA St ey
3,4,5-ZRILEHR, Hr=REEHAL KA Fe' Kt
Bl BT T . A RFCRY, &85 7] LLsd f#
RAVEH, $RESART HO, H B3 FIRBGH kA H0,,
T A A A P ) 5 B2 flE SR AR TR B2 SOA I X
Jo7 89900 25 & T AL SR O Lok 2 BB e T
AT A AR HO, 3R FE KT,
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Tt~ FIORL ) i ) o 481 0 o 5 A 4 R R AR M AN T
HUERIAEAE, 28 SOA AR 5 H Tio,
Fl Fe,05 2 FA & R AT Ak, T
Rt = A A TR, A WU RO AR H () AL AL it
S ORI, BRI A L AR
A K R A 2091 G RS R AT, R b 2 ok 5 i SR
WHR S K T R R S AS BT A BB L AL, yu
N0 T R, BOR L 1,3,5-= P R 2R VR AR HE 1)
AHAERIERY), EDRIERNF TR IR R, H
TR R 2R Rl v AR IS e AL SE AL E A, SOA
MIrE R W WU — DR, TEAHE S S
R, HTWAPAR T BAEWIRENRHERES, 257
R A K&, Ik SOA B T m i . Hrb i
KIS K EST T SOA MIF=RIIR M, nfSHaTidE
FTEL X PR EE AT 520 SOA 77 3R 1) 4.

M LG T SZBR AR, s # 1R R 453 2 2 TG Ml 38k 4 11,
R IE R R ANRE I — AN EE L B, Bk
SEBWURFIRET |, SEBREM SOA IRk M 4
R T X SOA FPEapM SN, S — 5T, 9 &t K&
SRR A HLES I BL(S/T VOVs) BA R4 B i
JR U0, gy ) B T D) BSR4 B R A Hh i) Bl A
MR T SOA /=3, i 3 fiws.

VOC(wall) SAVOCs (wall) Wall
VOC(gas) =» S/IVOCs (gas) =» CO,+CO
VOC(particle) S/ VOCs (particle) Boriion

B3 S/VOCs K4 RLrEUH. JBURLAH G SR A BE O
Figure 3 S/I VOCs will partition between gas and wall or particles

KRBT T T R R A2 BEAT ORI ) 451 2 A% E,
KA EE S SOA 7= U FE I i — AT 5T
Zhang SN 8 K 1 (K040 SR E BE T P45 K25 1 AR
RIb S, RN I R R (AR, SRR
Al SOA =5, flln, P~ 3 A% [RBERR I 55 4
FREREI LI (A, B NO, & 1EAMIK NO, %1F T,
SRR 2.1~42 {5F0 2.1~3.6 1559, Ft, BAZES
A EFEPHRIIE T, RA3H SOA 7723 7E M 3|
FASRERAE, 2R SOA AR, JTHEEA
NIERNE G, MR, b A ok 2 BE b i FE B
22 BRI E A IR, B0, BHURERE .
SRR 2 DA K i 2K T 7% B 451k B e 10,

4 AEIBEHIBMMERAKSSSSEMEME K
SOA £ &
SASHRYIE B MG AT LA R SOA [ K& El A

[101]
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SOA )4 i 35, SOA A i B B 75 KA h Ak
(BN, SeBE NG FEAK, SRAS IR 5 i (E B SOA 1A Ak
S WA PAM SRS ASFITR A BIAY A ik
SOA AT 4T, WAEMIIRGE . RAPIHR . &
IR HE R HAB IR A A e R 2, AR TR HEL
IS SOA AE RS, AT —Sehff 700 & 2 A A
W) 25 A A8 SEZ o KSR B RS AR A2 B IR BURL A
(PS4 R IC, 1XH B3 s bRt id A OmoRi a7 /g
JIHIVEAL.

4.1 HBhZEHERE R SOA B

BRIl AT R B 2 HEBOK 2= A LS RTAR Y, X
SOA A A EETTHR. AR 5 8RB
W AFEVR I R SRS R B, A 70 3R B 7 3 T b
X, MLEhZEHERU VOCs /3T SOA I Z Tk,
i HAER) SOA mTLUE L 5 — IR BRI AH HAEFH, 5
M S S AR SRR B, AT dE — 20 g 4t ki 47 E 5 e T
EE“OS]-

Tkacik 25U OI7F w3 A e B b, i PAM #2480k
A2 0.3~9.3 d IR F A E S ETRH
MU R S br KA. RS AR 2y 2~3 d Y,
SOA HA A i, SOA MK AEHZI N 10 £, NO, #%
A AR TR B8 (I RCR 20N 1%~ 25%. BE# OH % 5& &1
I, OA IZ T MEA A 52 R R M AL PR A
RN AR R EIHLRIHE, X i & AR 2 IEAE R R
Rojidz —. lin, BEER M QS BRI (10%.
85% 1 100%)— X HER I A B VR EERG I, 75 & )&
(R FEE e — IR BRI TR P55 28 T AR, SOA 113K S5
BRI, 23200 134, 1.5 Fadg U7, R ahiL
WL HLEN ZEHETBON SOA KTk, IrLetEsk, #ANE
FIRETHG R BN ML M S w8 5 50 R B HL(Port Fuel
Injection, PFI)¥% 78 47 i B £ Wt 4 20k 3 H1(Gasoline
Direct Injection, GDI), #1-% & BIHLIHEAS, & E A [E
4 RAFAE 2R, (E2E [, Zhao MR I, KBINLIFE
A5, FEANS B2 AT SOA ARk, T HERUREE I HE T L
K% 0 AR RIS BRA SOA 1A i B A o 8. 3% (1)
o, (HRERE, Du PRI, GDI RSIHLIHEBA
B E SOA AR, 2924 PFL 1 2.7 £5. IX A A&
T s I TOORJE AR B 1 2 AL A S RN IR
T2 S £ 520 SOA 4 i, Zhang 25U V5 11, 7E
BT, HTAVSSIAED RIS EE R, i
T %A, SOA KA E T, BIE SOA =& 2N 25
mg/kg fuel, S1E %M N208 10~15 mg/kg fuel, HHF
FE IR, PR AR, R, VR U A
SOA Wir=m4Z 32 REwm, FECAF IR
B B ERR, W) 10~40 £ 40~500 mg/kg
fuel[43,106,110~113].

Jathar 24X REMA SE i R ZhHL SOA HIF= R IR &
HHAT TRV, TR, RBMLA G A BEAE B B AR T LA
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BEAR — A MBI I HERL, A LA 5 b 2 2 B 1
LT, SOA 113K Z (80~ 800) izt izt i T 0 i Ab P 24:
PITEBL(12~25). B &M, — BB 1 HERCR —
ANV E R T 50% R SIHL R, R E
FAtRI, 18 2020 2 AR A SRS 10%13%
Y. Watne Z5USUR B, TE4E R IR BCERT A0S
XF SOA A B H %A 23 HIREM, Jathar 250 44 F g 4=
WSEH RN 3E F Se g X B, A5 T 2RI S .

2E LRTR, WLIBhZEHEBE R SOA 2 ZFA
RIS, EEARRMPIEL. . BT 4% 17
HrE, AR 1 GDI Kk ZhL B AR AT LA R i i
PRIERCR, B T3 SR R ShHLBE & (0 1) B, AT R
BAEH N SOA AR, 75 EREFu 5 E 1%
BUBHATRE— 2 R, R e i A 9 a0 T 2
AR SOA HIAERLIE S, H 2 LM S8 i 48 A IF
AXF SOA A=A B3 e, AR Fak 25 mi 2
AR BRI I 2R 4y, S, AL S L
FERAI.
4.2 EYIRRIGHEE K SOA B

TESEBRRS MM, BRI AR T R B DL R R i
FEZE SRR, BRI 52 2 SL PR KSR R T A7 2 1)
Somtol DR et A A R R B HE RS SOA (¥ SRR 72 AN
e K. Ortega 25UVl PAM $2{EF 5 AU LR
15, % EARE B AL 20 ZROARFERABES SOA
B A B A AT T 0 b Fodh, U S LR HE s ) Bk
MIREIEAAS, BT TR, HARA R A%
FRHEBUA U SOA B4 OH FER¥ et 5, fm
SOA K F A AL N 3~4 d BHE, FIH
SOA #iK-#% 142+0.36. Fang %"8IfE OH RERIE
(1.97~4.97) X 10" moleculessecm ° (61T, AT KR
FEATIRBEHERC SOA MIZERK. 7E1% OH ZFE R ML N,
SOA FIIEK A ZHII NN, M 2.4 5 EHE K 2] 7.6 £, 7=
R IR, 20 2 R0 EEASEEPLET AR R RefE
L) 5%~27%[1) SOA LRk, Ky KM% A8
FITTHR. AR &K 28 i, 238 i e st 1a), R
BRI B FNRBE SR BRAG, HET 3G I ML AS BT AR 1 HE
UL ONTTHE R T SOA =4 . BRI IR R
SR P HEGIE T R SOA 7= 3R, 4R E [ OH 2
#&261 F(17.6X 10° moleculeshecm ™), MUk )5 A H IR
HEBCEL A AR SOA 723, &) 2.0 P&y 1.5,

gk BRTIR, AT R HEUZ 2 v 2 TR R BRI,
(Al SOA = A Bt A A BRI ZESR. Hh, AWk
PERAL WS K BRI & A S A R e R, i3t
T A 5 0 A 42 IR AR e Tty i T ] R L 611912122,
4.3 EiFHEMAETARE R SOA B

bR 7 IR E AN [F IR ST I S, iR
S 7T BT HAB IR HE B A BRI, 9 R M SRS R
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S BT EVEHE U A R 2, X SOA AR R BTk

Li Z20 ] PAM tof 28 4 BF i 22 0 A ek R, X
SOA AN TTHRIEAT TR IT. 45 KW, LI ITIEM
B, i AR I A A3 G R R S R R, T B A
SIS HIHEHAT, QS 3 h 5, B BRI R
(C*=10"~10° ugem *)iZHE K ik, FF-HEREE SOA
KEABSHR PRI R, BRI RR TR
Z 5, HEBU — VBRI P AR EL A 3 PR 7 R ST
ERRA, (HRHEEAG R S SOA A g #, SOA 1
WA L B =i 31 268 i, AR LN 4.6~10.7 d I,
SOA TEAIR I ) & EL 29N 37%~56%, SOA A Bl %
LI 9~20 mg/kg fuel, FAFAE FHIA[E £ A i Ah
FIHEBCH 22520 SOA [AE R, 7F OH B &M 0~1.7
X 10" moleculesesecm > 84k ()i A, ] £ A o b
PIER G IRTAY) 41 SOA BE# OH 2 5% & 13 in
MG, SOA RN 41~107 pgem * K F|
320~565 pgem °, HATIEH mM SOA Ay, Hop
M B A B E I SOA AE RIS, KR 5 I AR A
A 7 AR K An-6 A EE X SOA AL B pok' >,
4.4 SIBRRSHSEHHFILER SOA S

SR KA R BORL A B AR R B S oy A LA R 2
S, BRI PR R 5 S A A I TR B R i A R
AR RE, B BB . Saha S0 mi
AN E BT KR, EK SOA X Al
ITHFIE. TENEAIS LN 2~4 d I, SOA K1k F 5 K
18, ZZHH SOA WEE0.5~1 pgem HETEEG~S8
ugem ). EARHLENZE A HEZE T DL — 64> SOA
AR R 22 5, R B 2T v I A R R FBORT AR
Ur iRt Bk 2= 5. Lin U7l SR80SR LN
0~14 d KB EALIRES, W ELIEAZHLAIL 5T s br K
(1) SOA A B 4. AN T B K 28 b 5, SOA ARk
HHEE OH k7 &M INs Je 5 BEAK. Jbat Bl
11 SOA A= Jli 5 B E A IS (2 4 ) TS A2 0L(Z) 2
d), JFHACHSEFR K SAEEMSS, SOA IR FE S A4 f i,
Jb 3T SEBR AR B = 1R R AR IR B T R 3 R
1) E LR 2.

W5 hX, CUAEVIRR AN ES, &ESAT
TR (T IRETAGHEE LN 87%, 1RIHZE T XS
FEZ1H 92%). T2, SOA A i & L0 N IE 2=
(1] 4~5 f%, FAFEZEA R B T30 DX 2R 2 5 %
B N NIRRT R 2 3 i 22 S M B R IR e s e
It 1~4d 2 )5, B OH Bis = 38N, OA W&
BEAIG, PRI 2R el AR AR OB R A, 2 T3 SOA
PR R AR E R HUS G4 R, TR
) AR, FTRER [ BRI 5. Kang VR B,
K H B KR B AR S o A KRR SO, 43t PAM
AR =R R R B R SRR, TSR B R 5 (1
AL P15 K& VOCs, 45t PAM &db)a, 7™
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A Z 1) SOA.
5 ZRENSBRZUIEPMREST

SR I R E S ARIIAR N . kR SN B
J il 55— R VIR R S5 3, FLEAGARAE K
AR, SRR A, RS RS, B HL
YisB Wi Ak, HHWIRITE R 202 222, Jimenez 5P
Tah, Ok EANE . R DL R TR T # 2 JR A e
R o7 ) A8 — T T 22 5200 SOA e — 22 [ R AH
SRS AT, 55— 771, SR R T
AR AH S S A BRAR S A ) B BN 2L RS A 25 AR
BUE PAM SKARFRBURIYIME S OH B &8 s 3 I 14 o V5
AR, HETER TS an ] FLAE AR A R SRR BRON T R T
(NESEIE =N

I FH A0 F58 T 5 A T AR A SORL ) ) T I Ay
TR UL TTERE R, H ity 43 F1 44 195011
ik, O/C F1 H/C, HAERNRAE BRI A E
BHH. fEAULE R T, O/C BN, H/C ZHi AR,
A, ZFRRMA MR ZE ] RIEA IR
s S AL AL,

Kl 4 g 1 E8 o SCik RIS H/C Sz O/C BE#% OH
F e RNE. AT IR T e S AR
O/C F1 H/C AT, F-KH OH % 85 & 1) R/ Nk AT 4%
é[l17,118,125%27,129,131]. &ﬁ_% OH %E’E%E‘Jibﬂ, O/C @/iﬁ
Hhn, H/C B A%, FEACTE BB T, X2 5
FERJET OH RFEEMATAYINZ S, REERMAR LG
FITE—1~0 20, EERAILH NI IN-OH, -OOH,
BH A BUR TR A,

i FH AR R B A FIORL A R A IR A R AT
AT, FORLA A [ il B Ak — B 8] 5, R AR R K
NET DL SRR ) 2H A 5 A4 R PR . el R B
K, Ut B R R R P 4 4 o B Y. Saha
22015 fFFH 60 CHI 120 CREzfr RS S A=A
1) SOA AT IS, Bl Yo A S (3G, ORI I 4
TR R B PR S 38 I, 7EJeE ki 2~3 d i), 1A
B ARAE, 1 B AR BRI o 4 R M S B N S PR, kLA
HIW R S0 o (H, RN 5 A % 2 Bk 45 4% R
FIHIEESH. Lambe 0 VED, 7] ZHZKA a-JR I
Ja, AR 50 nm BURIYIBE S OH 2 & = MI3E N, A
BN, MRS HOREIE K, RVBRYIIE K =
BEEE I RE I Bh g, ARV U HERL, A — I HERGE
S IR A NI, A KRR IO AR (k. A
T — Rk, R AR R AR ik AT B R AR
W, TEUT SR AR B o] L X, LA B R 1)
WG, T LI T A Bk B o aa ),

6 BEESRE
SOA M 4Bk WA A G BRI TTHR. I 52
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2.2F
slope=0
+alkohol/peroxide
2.0t
slope=-1
L\* N +carboxylic acid (HZIM:OH
1.8f AL e "
-\‘ SR \\\\ OH exposure(molecule-cm "s)
[ S
&) \\ | | \1\\\»\\\\‘3
= 1.6f ‘ ’A
g \\\\\\\\ “~0
SN NN
14} S e -
Vx\ h‘.\::k:jg‘ 4
1.2} T T
slope=-2 e
+ketone/aldehyde v
1.0k,

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
o/C

- @ - Biomass Burning(Ortega ef a/.,2013) - Bt - Biomass Burning (Zheng et al.,2017)
- & - Heating Oil(Liu ef al.,2017) - ¥ - Ambient Air In Karea(Kang et al.,2018)

-9 - Ambient Air In Beijing(Liu et al.,2018) -4 - Oil Sands(Li et al.,2019)

- @ - n-Heptane(Li et al.,2019) - - - n-Decane(Li et al.,2019)H_C_10

-4 - n-Docane(Li e al.,2019) - % - Decaline(Li et al.,2019)

- - Ambient Air in Summer Near Highway(Provat et al.,2018)

-4 - Ambient Air in Winter Near Highway(Provat et al.,2018)

B4 BERRAWFREP OC K HC B OH HFEEME
,TJG[I17,118,125’~127,129,131]

Figure 4 The summary of O/C and H/C changing with OH exposure in
different studies!!!7!1$1257127.120,131]

B AT B, 5 B0 5 58 SR IR A s 35 IR N A%
AT DATERS 8 PR 42 ) 25 FERFT SOA AR BRI A 2
A3 R 1 R e AR

HEARFE LR T, EAERATEEE T SOA A ™
KK EK. BiE OH FRFE =N, SOA I T4 bl
B E AE AR R o P24, I P= R 1 5 % B
NO, /KF 1, SOA HIF=Z 35 FAK, 75 NO,
MR, T RO, H B T 5 NO 53 NO, ) M4
FRAEBREE R R BFE T SOA HIF=%; MBI
(AR £ S R Y b (1) B K &, B K B AR £
S S AS AR RN B AT B . B2 SR A A AL )
AL R R AR Z R SOA M4 ME: &
TR RN B P Al 7 R sk 4 i, 4
T SOA [F=3. FRIEFRT R 28 il TR {4k [ B
AR B SAS RO A 0 TEPOX 25 frIH5EEN, 325 170 76 i
FLAH AR AL A B SOA; Fh - RIURi P o (1 A8 4 42 i B
TR, W LB AR . RS L R R R A
DA% 50 ol SR 470 () 1 J5 5 5 THI RS2 SOA A
SN 25 TR A FH S BT G b SR 1 JURL A0 R HR (] R 42 )
BERK, MFRMR T SOA MRk, ik, BATSEE TR
FVEHEBUS AR SOA  [AAE B 30 R 4 DL K S i [H] 35
RANHZEEL RIS AT Z AR i 25 2 i it e L3
ZEMHERT RS X SOA [Tk, Xt 45 el M
TRHEBCR BB SOA 2B i) S AR 4l 36 T AN [H A
FRSAFHVED FIREH A 1 SOA BFBR K ZE R,
BRESCAFT i 22 /2 S 80 SOA PR E R EE N K;
FABIEG IR IEHER . AR S A SOA Ak
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) B BRI S PR KA 2R 1 R b 3 2 S R S
SOA I EENEK. Ha, SOA KR 2 bl %5 Bk )
AT OO, BE% OH R E I, SOA 4
A ZIIE, AT RE AR AR R
FHRE, RGNS BRAR, IR B8 77128 1Y o,
P AR T A G P o

ZE LR, A SR A 55 AR S e A BT
SR BLEH AT SOA AR L ACEA I LA R EE: SOA A=
BRI AR R AR R A I AR R . HAERT SOA
A AL AT S AN SOA JH A 72 Hr R ME I R A 2 AR
SOA Hff FL i B 27 1.

(DE—25 563 SOA MIZEMLHI: TF A B 2+
AKX} SOA At #2 HR i E] P2t AT I . 58 e f
WHEIXT SOA F=AETTHR I RTINS, KEAF AR,
VOCs % SOA 5T #kizE A~ & S/1 VOCs % T SOA [ Bk
{H2 H AT, XT S/ VOCs FIUGEREHA A, B3R
FRYE P e B B, B X TR A A R R S AR LR
IR, AMUEFE R — TR AR, BaRERE
S HIEEALIR G, a0 B — R A TR A R P 1 — AR
SFER, PA K AR B AT BEREAT & AR, RIS
N RIESE R E B B R 8E dn A 5 s B KA, anfa V7 £k
SOA TE LI H (1) A2 B S 2 A A HE A

QEIEZRT SOA A AL I 70 75 Z s,
RHFE I FF i — DA T SR K RE AT 5. AR
TR R, RS IR R A Ak, {H Wfa) i 4%
KW AR AT 2501k, SEi R 2 E SOA A
M. BT, JE T AEIAE RS B AN B 7,
bt da w8 72 ) 75 UKL AH H 1) e B 56 B BN 1 2 2 8
B L, SEEE TS P R A S AL 3R 4T

(3% SOA AT FEHFFEIRAL, FEHE—hn
. BTN SOA X T AUE M VAT, BARKIAHE
P, ARFKEB 3 R R EF X5 SOA HIME %A R 2
BALRAE. BIUfERTIR ST, AR TEH O/C %
EEMNE ZREBOR, HHEER &AM, kM
HIHAS AR R ZE 5. IR T S5k SOA &1k
Je P, X T o A B R

EEEN

AR, WA A, 2017 S HALT RFREAS 5 T4
PR T EHAH A KA PN R BALFE E R, T
FAREIFE R = KA AL A & AR ALH.
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AR, AR A. 2019 FE BT RFREMF L TR
FRARFIE. T2 HT @ BEERIY R L ELAF
o JLRR ) R AR AR R A AR R

A, MR A. 2016 FHALT KFIREAF 5T
R ZE2HRATE: KT HFFELER YR Z R
2R AU ARG B TR, R LA I AR R
KRBT

. o g

A, WE, AR XEXRBHAF S IELRFEF AR
RAR R, WA S0, 2005 52 2011 £ R) FEALTRF
FrFfafetf L F 40, 2015 FEBILTRFRIE. ZRMRTH
WA KA ARBER —RBHE R LR T2, Bkt =k
R IR i W R AR N R Y DS
BEE. Kipf b S REARARMFLALLEFARARE
SAF AT RR B .
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