15505

Eco-Environmental
Knowledge Web

74
V /4
7

y/

1/17 I
/4
4’[

S

/4
/.
(/[N

¥



W % B 3 43 % B4

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2022 4E 4 H 15 H

H &
2015 ~2019 4EiM PMZ_SHfF?%?EEERZj]%ﬁJ\*ﬁ ............................................................... BEF, A5, g, FEFE (1697)
MK PM, o TP A4 175 S E | TR B R AN JE TR AL ovevee oo
.............................................................................. WOLHE, IMEE, B 24, 2A%, x|, TRa, TR (1706)
YA IR FISHRBABAEIT oo WHE, BE, EWX, kE e, FRE, AHH, K (1716)
HEIRIX M, B WL BB I B AR -+ v vveeee e
......................................................... R, DEY, BER, AR, f0BE, R, UEY, 458, AT, % F (1725)
UL AR AR T R I S TG PR AL R oo WEE, Lo, MRE, KE%, 8L, THE, 245 (1738)
FWGRNELEHIRIZR =5 VOCs BALBAIRIAL ooverevereeeneeeenens LW, %%, BWA, KE, FRK, #HF, FEM (1747)
DT T TAVIE VOCs 2N HE RS B TG EL LR RIEFEC  +veevereenee et
..................................................................... Al BRE, VA, THRE, $%, A%, 28, K1A, Z2% (175)
= A AT I VOCs HERCEFAE BT oo KEW, DEE, WHL, THE, BEA, URE, WY, 20K, HER (176)
SEFREWIR A HLENZE VOCs HEHFIE BT ovvvveverovoe Aks, kR, AHE, B2, 0F, FOU, KEE, HxE (1777)
T ZEER VOCs AL MM RGRMER TR ATSRIE oooveevsevrserscsseseeees B, KAK, Tk, HE, T8, B (178)
LT SOA Fil O, A HBE BTN PM, 1Oy BRI +ooveereeesmesnsi M, PR, AFE, FHL (1799)
A HE R Pl T PRk H 2 Bt T R 2 U M HE R R EANE v e veemeemeemessesses et et et ettt ettt
........................................................................... TR, 59, BEX, HEH, REE, FEL, Eni, TAR (1808)
PRI R B NS ST GBI wwoveereerereersemsesnmeenenens et TH%, %, 0k, hRL (1814)
RHEMFFEAS B, BT KU () YRR E I B T R v BE, B, XA, KET, BAH (1821)
BT VIA D T AR =5 B FTEHEZSAMERE v vevereerereerereeser et e
.................................................................. F‘E]‘;]:%/)E, fﬁﬁﬁ, fga@_‘z7 «jﬂﬁ%?ﬁ, %X%, E%&ﬁ,ﬁ, ﬁ”ﬁﬁu %"E}\;ﬁ%, %SE% (1829)
T A B T B T LM TR -+ veververmereeneensen e st s, TR, BEZ, M, KE, T (1844)
CR BB T B M X I KR AR [ PIEME AT o eevereeeererrennnene e R, EEdk, HEa (1853)
v ] R AR K 70 2 1 B0 DA A4 7 JR AT oo BT, MRWEE sk R A, XE %, KR, ®ATF, BXRX, BT (1863)
SRR SR X 327K 5 M T A IKAL S JLBEALIEZe wveeereemeneeneeete sttt e s
........................................................................... Tk, Hak, kA, WEB, BA, 28, hEF, 1%, £EE (1873)
BV BN BRI KK I BRI S RIS v RER, PHE, AL, TEMRK, T—F, AMET (1885)
TTEPE T2 T KNO, NI ZS AR KB PI R oo FEA, MME, KA %, TR, BRI, TEHE (1898)
SN X T AT R B LRI MHT  wververeeeerermemsessenmen ettt s T, kR, FEA, FAL (1908)
B KA G BRI Z I F HLFETREE 0 ovevrereererersenennee s T, PEA, BB, AEM (1920)
AR AR HD X KU AT €T VA BRI B T BB R oo WEW, Rk, ARE, WS, AE, BARE, H47T (1930)
AL R I R AT WL GIE I v veve e e BEH, R, KM, KA, ELE (1941)
I 358, 4 4 ) FF 2 R K K PV AT AU B RIS L AMIIBAI  +-eeveeeeemeemermenmenme e e
................................................................................. %%’ %El;%, ;&EL_@M Eéljj[/j, %}ﬁ\%ﬁj, j}“ﬁla, %'ﬂg’ -ﬁ%ﬁ% (1950)

PR AR LR AN R AR P B AE SO AE R R - &R T, B9, 250, s, KEH, AF, AR, THF (1958)
T‘ .% {ﬁﬂﬂ(ﬁg EFQB}E: ﬁl}] ﬁz@l&( PAES) %ﬁﬁ#ﬁ?ﬁ&{ﬁjﬁywﬁﬂzm .......................................................................................

........................................................................... %Eﬁ,E%%,ﬁ&%,ﬂXﬁ,ﬁ#ﬁ,?%,ﬂ%%,%é%(W%)
WA T DU B BT R AR URUR, +ovevvevvemmeemmsc BAE, R, ETEM, RRE, FAEW, R (1976)
BT 2R TR A BB TEA cooeeereermms, R AU, RS, WAE, HEX, BETF, FEZ (1988)
AN E TG B NS IR RUT R YR ovveeveneeenn Kad, TERE, B, 0F, XX, TH, BEE, HEM, BIRK (1997)
RIS 2O N TR A R e | ISP DI BE R oeeeeenee I, BTA, Kas, B, 2, KEA, BEA (2007)
BT X T AR B R TS YA MBI o eereereermermemmnnennenmine e EHE, A7 HEH, AT, TR, EH (2018)
AR BOB R R0 BILHLE oeoveoeo ERA, WRE, Bk, ARG, FEE, WEM, KolF, AEL, KT (2030)
BRALHIVR 548 Co, O, T AL BRIRERFEME S FHIT B ovovvervesss e TWE, BE, Lk, 25, FHE (2039)
R EERE T Fe” * {2 ANAMMOX AWM R AR ooveeeeeerereseseeenens X, 255, TRE, BiE), k88, KIRE (2047)
VoK B KE ] F S S BRRHE  oovreeeeesensemsemses e B, KEE, B, P AL (2055)
KT TAL X A 4 VS YA G ITA -+ vreeeverevresesesesesemseses s K, B, CEg, B, K EE (2062)
fP LA )y ORI A 0 UG AR BRBE RS ovvvevvemme s M, BN, TFH, GEE (2071)
SN SRR DO E AT 60K (PTES) RBES, BN R EHIIE o KE%, U8, HR, BEE (2081)
HB e 5 5 T e B X ] R 5 U S G B A AR e EEL, ANEE, BAR, BF, TEIL, R4 (2094 )
WX JH AR T B A AR AE BTG YT o veeemeemee e g, %5, WAE, FEHE, NFE, 24 (2104)
R RSB R T 4 B B B E 5 2RI e veveeeermermermenmeneee ettt ettt kb REE FTHEE (2115)
FENTT 498 pH 28 125 5 SRR B AT v vvevreeeee e WORE, EEE, R AA (2124)
T AR S IR R TR R oo e, R, FRR, Th, KA, HRE, B, HEHE (2133)
{F3E I Y4 XK BRI RRACRTIR oo KEZ, X AS, THE, ARE, AR, FAK, AHF, KK (2142)
KT AT T MRS T A R S A AR E e A, BmEA, X4, Bk E (2151)
l&ﬁﬁ%%*ﬂﬁi%ﬁ/ﬁﬁﬂﬁ%% Nzo ﬁFﬁiE"]%”rﬂ ...................................................... {;ﬂ@J, g_J&ﬂ%, @iﬁgﬁ, ag;@%’ fﬁ)ﬁgﬁ (2163)
SRS ZEXTRE CH, 1N, O HEALHIBAI vveeeereoeesmsssessc s MR, xR, 2EH, REE, Ak, ZHE (2171)
FATETT T e ot A AR BT 1 A B BT S5 M) S THREREHE  +eveereeeeereere e IEZ, MED, BE (2182)
T EE KA 0 - S R B BERERO R oovvsv oo BAY, Bt £, BRE, B (2192)
pH KRS+ 2T A AN B B FBEELE M ALIEIR - oeeeeeeer e DR, B, T2%, B4F (2204)
PS5 € R DPEBFIZ A LB -oovvevrsssomencnnessssnen KEE, 0, Ak, RHE, 15, T2 (2209)
AR AU B DL LR LBRAOI Ak, B, BRE, B0, BE%, AAR, G, HER (219)
FUTE T IR Al B WURR T TR B R PR W KB FE AT ARAE v ereeeerereermneee st

........................................................................... FNE, AN, BE, i, ERAR, BEH, A, B, BEE (2226)
BRI T X A S R R R R IR IR TR oo MR, WAE, AF, 7 E8 (2237)

(HEREEVIEITIR S (1929)  (FFEERIZEVAERITIN(1975) = (1996, 2029, 2080)



)
er_j;ﬂré In BB R = 55434 Hal 2022484 /1

Eco-Environmental

Knowledge Web Environmental Science Vol43,No4 Apr.,2022

ET5EBEEIRBEZR=M VOCs BIA KRR

LAY, RA RIA, kA, TURES, BiiEe, 2t

(LT R EBIREEWI s l%%ﬁﬁiﬁiiﬂﬁgmﬁm"*{W@ﬂgz%é T 510308 ; 2. ZRSETA: S IR W el
ARZE 5230005 3. AP A ZSFREE W AR, Il 5284005 4. 3 SRR (M) A BRAE], M 510220)

HE . WREEY(VOCs) BXTIE T RE (0,) 4 Mt B A SRR, & 0, 5 PM,  BhFIJABLM AT 4. R T
2020 41 A1 H ~2 29 HERIT =AM =) 4 3l s B FEL VOCs SLIEE , 08T T 4675 5 7818 A8 1 101 18] 2k = A i IX.
VOCs 443, 1Pk, SAEE U HARIEN L. 85 R, F SR HE BN = AKX ¢ (VOCs) B TF-¥IH N 15.89 x
1077 e R/INIHRFR AT BOT B R 45. 43 x 10 7° B 1 OB T 43 BIBEAR T 449% F160% 5 £5 VOCs 2H 43 B [ iR v L5 7 R e It
BeR, HLER = M3 X 05 (74% ) WA K TRBIX (56% ) |, fli 55 le Xt & VOCs BTk RIBIEE AL 10% . F 1 5 & b mn)
B =MMIX VOCs 5 - OH LR BYTEPE (L. oy ) SR A BT (OFP) 35 38 F B BR = MR IX B L, FLEL OFP 23 515555 B
HIF-2 N R T60% 1 63% ; KAEAMARIT WAL, O, e P EEHFE WHRAT FHET 28%. FA/ZENIER R, FNY
PEBE IR T IR LA 2%, 5 Tl A S R A IR R HOR | R AR M- H R BER BN BURBE T 72% ~
1% . $& TR B IR RIS 4 8 SCHPI IR T2k — A DXCBR O, 75 B Bl it TG TE Y VOCs SRR, T 78 7 — BB 115 0,

AU E TAE TR AT 2 L AR AR . | -y

KGR SEN ; BRIT =M FERPEATHLY (VOCs) B IUAFE ; KRN, R x> s

HESES. X511 XHEARIREE: A XERS: 0250-3301(2022)04-1747-09  DOIL: 10.1322.7/j.hjkx.2I02106240 VY o=
A LA A
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Abstract Volatile orgamo compounds (VOCs) are the kev'precurbors of the ogone. (O ) formation processes in the troposphere and are important control objects for the
coordinated governance of 05 and PM, 5. The Spring Festival of 2020 was affected by the novel coronavirus ( COVID-19) pneumonia epidemic; companies stopped work and
productiony” and traffic was restricted, providing scientific experimentation opportunities for pollutant emission reduction research. This study analyzed the variety of the
composition, chemical reaction activity, and sources of VOCs in the Pearl River Delta during the Spring Festival and the epidemic control period, using real-time online
monitoring data of VOCs obtained at four sites( Guangzhou, Dongguan, Zhongshan, and Duanfen)in the Pearl River Delta from January 1, 2020 to February 29, 2020. The
results showed that during the Spring Festival and the epidemic control period, the average of ¢( VOCs) in the Pearl River Delta was 15. 89 x 10 ~° , and the maximum hourly
average concentration was 43.43 x 10 ™ values that were 44% and 60% lower, respectively, than those before the Spring Festival holiday. Among the VOCs component
concentration decreases, the aromatic hydrocarbon component decreased the most, and the decrease in the urhan area of the Pearl River Delta (74% ) was significantly greater
than that in the suburhan area (56% ). As a result, the contribution rate of aromatic hydrocarhons to the total VOCs was reduced to less than 109%. The analysis of the +OH
reaction activity of VOCs (L., ) and ozone formation potential (OFP) showed that the L. ,;; and OFP of VOCs decreased significantly in the Pearl River Delta during the Spring
Festival and the epidemic control period. Compared with those before the Spring Festival holiday, the total L. and total OFP decreased by an average of 60% and 63% in
the urban area of the Pearl River Delta, respectively. Additionally, the atmospheric oxidation had also been significantly reduced, which showed a 28% decrease in p(0_ ).
The ratio of toluene/benzene showed that the influence of industrial sources had almost disappeared during the Spring Festival and the epidemic control period, and the total
points of the representative components of industrial-related solvent-use sources such as toluene, ethylbenzene, and m/p-xylene dropped by 72% to 91%. The results of this
study suggest that solvent-use sources and vehicle exhaust emission sources are the current sources of VOCs that need to be paid attention to in the prevention and control of O,
pollution in the Pearl River Delta region, and the impact of petrochemical sources cannot be ignored in the work of further reducing the background concentration of 0.

Key words: epidemic; Pearl River Delta; volatile organic compounds (VOCs) ; characteristics; oxidation; sources
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Fig. 1 Map of observation sites in the Pearl River Delta

1.2 WIEdE S5 &
TR 25 A5 VOCs W R FH Hp ) 2 7 R 1
TH3OOB VOCs 752870 Hr A%, 38 o PR 3 AE 42 S AH £
T (GC-FID/MS) WM EREE FR Y VOCs. A 5¢ .
Eiﬂm A S 25 0 B 5 vocs W SR A i
Chromatotec GC866 VOCs 7E£& AT 4Y , i H sh 7E



4 39

VLIRS . B SR IR BR =M VOCs RIZLBCRIR IR 1k

1749

LA TSI B TR 2% ( GC-FID ) X 36
BEr i VOCs SR Wi, 193 b S 700 48028 A T 41 R A
53 Hrad B AT W SCHR [ 7,20 ~ 22 7. A BF ST 0
VOCs #Fh R 92 EPA FLE ) PAMS 57 #1Fh, (L4
() ARG — 5 BB 2 R R MR ALY S
T 2L W R AR KA Jr v ) (HJ 1010-
2018 ) $AAT, LA L A 000 50 90 ) v kA ko, DA
KN S RSS2 18] B AT Ee . 4 VOCs YA
YR HISEE Linde 23 A1) PAMS bR AR ST
T ARG FH R [R50 - R S G ot S AR b 7

*1

N 90% LA -1 W Fh TAE B 26 19 o] e R 80 (R ) ¥97E
0.98 L b, 2 W FA R 0k R A 0. 02 x 1077 ~
0.76 x 10 7 N4, pbAk, 5 JE B FH 5.00 x 107 1Y
PAMS Frif SR HEAT BT R HERE A AR K2 B
Tl FR B 22 A T 20% , B4 1 0000 300 1 43 2%
PR . ARG MBI T AR5ERRE A5
JuRBGIE, | FERRSEANER 1 s, AW
S R] R AR BE K TAH T, 35 1 S5 e A s W T I
LRI RS AT IS WA 1 5 e A 4R 01 1] LA
PRAEIRCA 3, S5 253 s 07 FER = FA X A T KU

TEMPEESKSHL

Table I ~ Main meteorological parameters during the observation period

HI(H-H) SFHR B C FERRSE/ % TR/ m s ! SN SAER/Wem 2
01-01 ~01-23 19.3 58.0 0.71 (B[ =3 131.0
01-24 ~02-09 15.8 57.2 0.73 fAE IR 123.3
02-10 ~02-29 19.2 61.0 0. 63 P XL 14747
] i : __.-‘rju'. !
— e N e o T Y= - n
) EEREHR A NI AR IExt A VOCs |1 5T ik =R [0l TH A2 1, 1 AR ¢

2.1 VOCs AR B 72tk :

el 2 JE R T TR 4% B VOCs TRV B
ST BRI AL, DA T 1, 5 A T
B 45 ST NQEs T 1 5 e I Ty
TN PR BUS R D ST A
PR R, Bk AHBIX o VIOGs) /NN S
fed I §.32 % 10724 45.43 x 107, T (4 7
15. 890 10~ Ko/ MR A BT (1343
1077) FWET 60%, F391H F K 44% . % 1& 3 0L 19}
il BB G BHE R K, BIISEHUR VOCs /it
VRN BRI ] 58, DR 7 1 5 e 4 00
Ji] VOCs PRS0 25 e T U9 DR 300 0 5 2
UEHERC B T . — T 1 D o [ R A A e
FL 54 A 1130 B 7 S Bl G AT 346 R 8 3G ¢
L) S, IR Al &b T3 7 sl PR A,
Yl HERCE 23 D 2 S 5 — Oy e
U, A ST A S B e 3 TR Skl
SRR T W SR LR TE BAS RS | b7 T
M A PR S T L Rl B T SR T A i
AT R

T SIS T SRR X, e e A 2 AR [ 4 2 =
FAHLIC B VOCs PRBUN BT 5tk dme K 9 20149, 57k
AR 65% JiAT. WM, LIS &30 5 VOCs 15t
kA R A 2 A AT B = 0 I X3 0
XFEL VOCs 19 F 35 5Tk 3 7E 14% ~ 21%, 581X K
18% 5 4 15 5 1l 185 65 309 ) U 6 %8 6% ~ 9% Al
11% . B SE G, J5F & KX B VOCs 11 5Tk % [l
Th s AFUAS IR 557 F 0 71 g A 25 5,

1 ke (e T ) B S5 b 390 O
FUT) Wi TR AR 22 53, T AR SEAE N T

M e TRIT 2 BAKEE Tl &, 32 T 3 0.5 i
Ek Ay & (e

PE— i85 AL VOCs LMAT A B e By
e A ] B R 45 1 T o T 3
R AR5 SN 64 4L PR B B
TR TS5 46 AS Rl B ) P, L DA 55 78 44 1 o i e
K. HAPBR =M IX 5 H IR T T 74% (M
TFETT% , ZR5E R 86% A Il F [ 59% ) , ZBIX.
TRET 56% , FEIRAE KT A VOCs PRFR 43 B0 R .
BN AG IR SERR T He AR A48
AR R B (8 [l T, v T e 4 [ TR B e R, R
SN AR AR B e K, X W T Tl 3 Bl ot
I RER MK, H IR T 95 F RN A A Ot
A H BB G LT X8 IXC 0 2505 7 0 5 928 156 0 [ A
RV, FRA WIS T B A, 3 AT A5 O g XL
TN AZBE = A HE O B A A T A2 VRS
Gl (RS
2.2 VOCs {E PR E A B #2214k

Xt O, A AR Al T, VOCs 19 RS 176 1 3
EE ARHFIER 4 VOCs W1Fh 5 - OH [ B 1 7%
PE (L. oy ) AR A G # (OFP) K73 B VOCs 194k
22 SN 1 RN O, AR B RZ . Hor Lo, Al OFP
(83 A0 S0 A2 A e B85 v B AR B 5 AL )
Ko (P55 - OH N7 13 2 450 A1 MIR (fe K3
RN R B MR, K A1 MIR 435 3k A
Atkinson 252l Carter'™ (1 #F5% SR E AR
DUSCHR[22 ], T H A BR8] /) VOCs



1750 2 S - 43 3%
g | ST —> s
Z
200 — =
3 %
. 150 F &% :
% 100
g ’
VL o s 0
200
o) '
RE ‘%% ;
é 100
&
&
=

01-28

- ) =) wy %0 - A

2 2 = = & e

— L} [} (s} ol l (=} (=} [} (=}

< = = =] = = =] = (=] =]
A (H-H)

E2 AREMHAERAM VOCs FROMERES THENTL

Fig. 2 Diversity of VOCs mixing ratio and component contribution at each site in different periods

IRBUECR A 2E R BT FE T B 45 5, TR AR B 5
UGk 24 52 R 52 55 9 06:00 ~ 10 .00 4 W I B4 A
FEBH, S3HT VOCs 1T M AR AL RN B S A LT 34,

I ] 4 FTHL, 5T S R I ) 2k = A I X
B Lo FEEN1.90 s ()7 2.01 571 FR5E 1. 26
sTURIRIL 243 57 ST BUEET AR, F Y TR
60% , LA 7 58 B B R B K, R 75% 3 ZBIX AL Loy
(0.62 s™") WA F IR IX, 76751 55 2 1 45 s 0 1)
W B 62% , 15 Bk = AR 38 X T 249 6 e S A AH 21, 106
B T B S MR S 1052 BR — 1 X3k VOCs
(1 - OHTH ML AR R MR B2 T B, BLAS A3 LS & de

(1) - OHTE M [ e o5 K, v B = A1 3 X7 19 T
78% , ZBIX. T % 75% . H OFP 5 5 L., A8 kit $u ik
A3, IR EEA AT Y. 5 HE AT e, B
SRR B RIER = M3k R OFP -3 T % 63%,
RB DX 0 X SRR — 30 5 R S OFP i
MR R, L Bk = A 3 X3 R [ 79%, R IXF
K672% . 5 Loy AR, B0 EUERET, beks | ke
FIT5 IR 45 B, Loy, W DTHRR IEA AR XY, T Y
TIRAEA SSALE OFP TTEk T 5 S LA, 5 OFP
LI 46% ~58% . X AT S L. (UANE T VOCs
YIFh 5 - OHRY S N %, % % 18 - OH B & 1 5 &



4 LU A0 SRR = A VOCs BRI e 1751
100
W P
PromEsE
50 F
= 25
-
=
=
=25
-50 I I
=75
-100 P— I S L P .
G oM R om|s o oo g o oE oo o oo
S 8B 8 #£ w|0O ¥ E £ Ww|O B B L w|o B ¥ ¥ W
- a0 | = w | = | = E
I REE Hul 2k
B3 &R VOCs AAGRoMESTTSRBEERHENEERT EH D FiEE
Fig. 3 Decrease in the VOCs component mixing ratio at each site during the Spring
Festival and the epidemic control period and the recovery after the holiday
FRAK ) OFP W41 T VOCs Hfhit ik ; il
I 05 ; "
B4 O, 5 OFP XK. FASRE % -k
N0 245 0, BIAEAL ) NO, TR SR < 2 l_l_l
1905, I HLE AR 0, (0, + NOJ) 2/ BT 11 0 = =
O, HEEAFHISHFO 55 OFP ZIIHI KA. I 47THs i -0 |
0, (AT I, 'ﬁ%wﬁif? T HE %ﬂ_.-'*gz,ﬁm L i \/’ \/ o | ] e
#%m%ﬁuﬂzmﬂ%mﬂT%ﬁ%¢¢,JW% = e
*ﬁa;ﬁJzE¥i’JTl¢iT 28%, J8IX K1 7| 21%; @ 7 ‘;El_l_ll Il_l_l 0
e E’J% ﬁ‘E}\VOCsﬂOFPMﬁ ﬁ%ﬁé[ﬁiﬂ& (G} %t 2 31 2 8|1 2 8|F 2 3|°
miﬂ‘,{ﬂﬂﬂ TKmE‘J O MR , 36 T i 1 '?Jﬁﬁg?ﬁra?ﬂi?‘f_.---"' . P | ok il s

ﬁwﬂzl_XFﬁLr“] xJ:injzf’s“ﬁu?;ur]ﬁaé Ak, BEE
%%@ﬁzmo>¥w@%m fy 2 i ] 4

%’“/J\ BT A Ejpe i gy im 0, 32 Jaikis Y
T5 A SE e Dl 583 , XS R A AR A M 3R B 5 34— 1
FRAE. 1&%& E R DA BRI A BB RO, T
IREEAE L G ARG 2 15 118 1L DX 95 24 5l e B8 K A 45
ﬁﬂﬁ%ﬂﬂ;ﬁw p(0,) BYTKIE (28% ~29% ) WA H
BHLIX (9% ~ 12% ) B ..
2.3 VOCs RIFEARL

HOR/ZR 1 L 22 % SRR 5 VOCs 1 ok
PEUS T RS B TR R 6 i R
T/B=11.5, EFH&; T XHEEESH T/B 17E
6.0 ~6.9 ZIa; HlLEh4 RS T/B 2920 2; BEiASE
B T/B = 1.52; MR HEGE 2 T/B =0. 715
TR HE G R T/B 7E 0. 58 Zidy, HEE B,
HH LS A 0L A R, N | ARSEFITIL T/B T
HYETE 0. 71 ~6.9 Z (A0 KA 22, Uk B 2519 A
HIER = AWK EZZ W 4 R TR R A5
Wi, FHA AR SE T/B > 6.9 (KRB 4 HAh S5 v %2
WAESE T HAZ Tl 52 i B A B e . 440 IX i 25 76 R
TE T/B #/NF 6.9, AT WHIL-F- %A Z 2 Tk

L BFTRRET, 2. BT S E YN, 3 RIS
B4 FEFHEEL VOCs A5 H -OHEE,
OFP #1 O, HIZ{k

Fig. 4 Diversity of +OH activity, OFP,

and O, at each site in different periods

SR, FATHURET T/B FEAE 1. 52 Mz, IPLsh 4
RARRBEIRSE B RN . B 5 RER B
4 AN 5 T/B FEARHEAE <2.0 MFE RN, Tk
Wi LA 2K, DMBR IR 52 oA 3 A1 AN TR RE EE AL
SZE RS . B RIS A, Tl 52 e
PRAZ T ZR5E R L1328 7 1] 380 36 15 IR AT B LA
MLsh RS T HEEE A m iR Hoh AR5
T/B >6.9 1Y RECE A S A 38, s e 17 1
NA/-Rii%E

FT AR VOCs Pt SRR IR A & %Y1
KA 7R EE VOCs IR IEXT 0T VOCs 15 YL AR fE 2
AHRERHE R B R, B 55 R R 4 R A
FUTEL ) AR A — 2520 B T WA [E] VOCs SRR 1Y
Ak, SRR 2Bk 0 F R 2 8] 5 A R4 1) A+
KAE(R=0.70) , v] WLH: 6] 5 5 i, [R] e 5 AN 52
SIRBEF=Y) CO A MBI (R =0.60) , LA



1752

E20

5

Bl

L
&

43 %

+ HWHENEEN @ SN

14

12 F

10

< RS YE

Hi5E

14
M !
12
+
s

10 F 2
S g
X +
@
B 6
= + +

4

2

0

14

CHI ]

12

10 9
s 3
x
Z
= Of +
=

o)X 107

.“ ;

T R AL S 4 R R e R > T
Bt IE T RERLSE T B2 A A A B2y, 7
TR =M Xz T R AR W AR A SR
PRS2 MR ARE (R =0.75) . Slibe ik
WK IR G R 5 1E Beke | 3-F 3 S b AR G
PEARES (R*=0.80) , 5 NO, (AR (R =
0.60) , 0] FH T4 7 Pl Al AR SCIUR , L35 1 42 R
SHEECRR A K. W2R | SRR/ X - R 2
] B A S PEIE B 4 (R =0. 85) , 5 NO, IR etk
RAF(R*=0.70) , EZRIEFEFE AL £ RS
Hegi 2 D R VOCs BiRh B4 B4 B0 Fn
B VOCs B8 609% LA L, H 5%k =k A aF
G E B ST PR A AR— B R L RE S
fift B VOCs EZRIF I A L.

FHIE 6 AT, B | 2 2R R )/ 0o - — H R R R
AR XA DA T S AR T R R P
KEGPIFIE G, T IR 72% ~ 91% 5 R JE S
Pkt . IE e AN 3-F 3K SO BE A 2 A, R R B
45% ~70% ; SRIGREPIRE . 1IE T REA T T dal G,
T REIREE R 26% ~ 52% ; T [ MR 2 S /N 2 SR

| 1 el . |- Wﬁliﬁﬁ
7 ; Fig. 5 Ratio of l(ﬁ.:‘lene_t.o_u_

()X 107

Sy !

o 1A % 107

()X 107
(TR (T/B = 11.5) 2. T Al (g 6.9y 3. Hliﬁi%’ju(:T/g“:?.O) 4Bk crmo1 5, = |
5. BEBIRE (T/BE0.71) 6. VEITMEBE(T/B=0. 58) .

T

SATT/BHAE

zene at each site in different periods

CIGFRMA G TREIREE R 11% ~39% . VLU
SRS R VOCs 1945 B A R JEAR H 30T 4 B
TR, FEE 5 Tl A OC B 59 8 R R LA 2 5
A2 AH S 9 P i R U

I LLEE OFP KN, U O, AR W5 38
KHER W R AR A, & I ER = A IR DX 9 1 AiT-H -
R AU T R R 10 N AP A — 3L
K7 AfuL R )RR 20 T AB-—
R IET ke, Sk, IWEEAS TR M., &
SERN R LU B[] [R] B 2 A OFP R/ 10 #9FP 4751 1)
9 IERYIFN; BRIESCGES , Ay 8 AW 22k —
FARB X ) AR Rl ULRABR = A b X BE IR O, A il fY
TG Yok I B AT —Erk. 2R AR - 2R
J T GRENE G YERT OFP £ K 2 DRl 1625 1%
s 0 1] e e K AU 235 SRS G R TR e K,
A DG S R YR ) SR R AL 3N 42 R AHE O Y
HIER = A X5 0, 75 G4 By 45 75 31 45 G TE ) VOCs >k
VR ABASFE R B, 0 AP 2 R A 301 6] OF P
KA 2 AR FERE AT 5 AR AR BN, W]
e S AILIR R E A — R R, i — B BRI ER



4 3] VLSS B SRS SR Bk =AM VOCs M4 AR EAE 1L 1753

7
6 | o
. B 24
s 3F A
b4 B2
2 .
R
=
3 0 -
i | |}
0
15
T
o mETH
T m Pk
><9
=
* 6
3
o e
0
4
W3-
ok Wk
e " Rk
X
2t
&
="
€L I
]
7
6 | S
L osf LR
% a k o R
=
®3r
I
' g
0 --I-.-—-
| 2 3 | 2 3 | 2 3 1 2 3
Iy #5E dly Ak

J

LARURTT, 2. B SR E R, 3. BNEaUs

6 AREREE SN VOCs REEMFKERS BTN

Fig. 6 Diversity of the mixing ratio of VOCs tracer species at each site in different periods

—o— [H)/Rf-

OFPX 1077

0

L AR, 2. F 1 S I, 3. BUNE R
7 FRMPHR=AHESIBEKXE VOCs #TE) OFP T
Fig. 7 Diversity of the OFP of key VOCs species in the urban

and suburban areas of the Pearl River Delta in different periods

=X O, AJRHL R TAE AR Z2 0.
3 i

(1) BN SR E IR = MHX o(VOCs)
BB N 15. 89 x 10 ™7 387 B AT A AIG 44%
SETUBET LA, 45 55067 VOCs 7EE T 5 R g &
PRI T /N 2 B0 AR MRl /) P
i, B R/ NI E AR TR T R T 60% .

(2) B A AARBR 2 B i b LA DS A e 4 53 Bk it
R H P BR = A TR T 74% , A6 IXCT B
T 56% . SAFIEA KR E R, AT 5%
B WIR VOCs 410 5 B 1 i B & A4 17 3
AL, BRI R 5 A SR AL 43 L ) S T B Bk
SMAIX S FR S B VOCs IR B B R 2
10% .

(3) VOCs 1 AR A U 34 o i W, &

b



1754

w5

2 43 %

TSR ETINI BR = A HLIX VOCs T ES R4
IR A R W L BR = AR X AL L BT

AR

R TR T60%, & OFP #5036 15 IR BT -4

TRET 63% ; FAE R AANER O, W FIEE
BURAT R T 28% .

(4) /00 HOAE /s 8 71 9 5 1 4 P A0 )

TR =M IX Tolk sgm SEATE 2 DMK IR A =
PEA AR R B (B 30 22 B2 SCHE G . 5 5 g
o BRI ] - R R AE 4 9 ) 8 ]
MLBh 75 R S HE R Bk = b X T OB )
IR BE S R IR AL S BRI N 72% ~91% . Ik
S5 VRN 4 R AR HEBOM IR & A A ke IE
PCE R 3-F LR A, T IR EE N 45% ~70% .

(5) XL O, Azl i) SC B b 1) 22 A0 73 Bir 3

W, YHTER = DX O, 15 G4 By F  OC TR Rl
FHUEFIRL S 4 R CHROI , et — 2D PR O, X

AR FE (¥ TAE A o] 2 AR .

-~

S 30k ol

(1]

EAO, SR, PR, . R R 70 4R AR K
VRBPAYIE S 2R 1),

_(10) : 1621-1635. | e -

| # i A il
J Wang W X" Chai F/H, Ren Z H, et al. Process, f{eypﬁ‘ents

and experlien(;'é of a.f; pollution control i.[»ChirLa-’éi;lc' the 'fouf'llding
=1 F . il o
| of the people’s Tepublic of China 70 years Ago[/J]. Researéh of

Environmental Sciences, 2019, 32(10); 1621-1635. |} |

Li Kg| Jacob'D J5*Shen L, et al. 2013—.2019 increases of surface |

nzop{e pollution |in  Ghina: anthropogenic “ar“ld met ,orologi_car ’

inﬂue__npes[‘.r %, Atmos“pheric Chemistry and P'hysi(:s iscussions;”

[4]

2020 , doi: 10.5194/acp-2020-298.

. 2019 4F 5 A B A5 Yt B R R A LY 5
PRMIE SRR T]. HEEREF, 2020, 41(6) ; 2555-2564.
Wang Q. Chemical characteristics and sources of volatile organic
compounds in Shanghai during an ozone and particulate pollution
episode in May 2019 [ J]. Environmental Science, 2020, 41
(6): 2555-2564.

Xue L K, Wang T, Louie P K K, et al. Increasing external
effects negate local efforts to control ozone air pollution: a case
study of Hong Kong and implications for other Chinese cities[ J].
Environmental Science & Technology, 2014, 48 (18) : 10769-
10775.

Wang T, Xue L K, Brimblecombe P, et al. Ozone pollution in
China; a review of concentrations, meteorological influences,
chemical precursors, and effects [ J ]. Science of the Total
Environment, 2017, 575 1582-1596.

W, MivE, R, A RIEMABTTRE O, i ni K
KB VOCs MM 1], ezl 2018, 63(12): 1130-
1141.

Jiang M Q, Lu K D, Su R, et al. Ozone formation and key VOCs
in typical Chinese city clusters[ J]. Chinese Science Bulletin,
2018, 63(12) . 1130-1141.

Shen H Q, Liu Y H, Zhao M, et al. Significance of carbonyl
compounds to photochemical ozone formation in a coastal city
(' Shantou ) Total
Environment, 2021, 764, doi: 10. 1016/j. scitotenv. 2020.
144031.

in eastern China [ J ]. Science of the

HERREBRY, 201932~

(8]

[9]

[10]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Huang C, Wang H L, Li L, et al. VOC species and emission
inventory from vehicles and their SOA formation potentials
estimation in Shanghai, China[J]. Atmospheric Chemistry and
Physics, 2015, 15(19) ; 11081-11096.

AR, RREWE, AR, A MBS R AT Y id
T2 VOCs Xt 0, 5 SOA (R4 [J]. FEER, 2017, 38
(6): 2246-2255.

Zou Y, Deng X J, Li F, et al. Effect of VOCs on O3 and SOA
formation potential during the combined pollution process in
Guangzhou Panyu atmospheric station [ J .
Environmental Science, 2017, 38(6) : 2246-2255.

Tian H Y, Liu Y H, Li Y D, et al.
transmission control measures during the first 50 days of the
COVID-19 epidemic in China[ J]. Science, 2020, 368 (6491) .
638-642.

Chen W, Horby P W, Hayden F G, et al. A novel coronavirus
The Lancet, 2020, 395

composition

An investigation of

outbreak of global health concern[ J].
(10223) . 470-473.

Wang P F, Chen K'Y, Zhu S Q, et al. Severe air_pollution
events not avoided by reduced anthrnpogqnicﬂ,actii/‘i.t-ies during
COVID- 19~ outbreak [ J . Resources'; Corll_se‘r"\'/:d'tion and
Recycling,' 2020, 158," doi: 10. 1016/j: resclg)t{rec._ZOZO.
104814, | 17 ‘ / 7

Wang Y €, Yuan Y,/ Walng QY, et al Chaﬁéesﬂ }ﬂ air quality
related gg the (:olumr'ol'of ¢oronavirus in China; ii%pli(;al-i"dﬁg Hor
traffic‘u.hnd inglustrial emiilsions [ J]. Science™ of tl.-.lﬁ Total
Envirorg{h'eﬁg, ‘2_920, 731, ‘djni; 10. 1016/j. scilotenv‘.:Z(.)ZO..l‘
139133, / g « et
Sicard F, De Marco A ;Agathokleous E, et al... An;plified 3
pollution “ii{cilies durifig the COVID-19 lockdown][ J3. Scil}meﬂ of
the Total‘:Environmem, 2020,:735, doi: 10. 1016/]. sciif)"lgnv.
2020. 139542, )

Huang X, Ding A J, Gao J, et al. Enhanced secondary pollution
offset reduction of primary emissions during COVID-19 lockdown
in China[ J]. National Science Review, 2020, doi:10. 31223/
OSF. I0/HVUZY.

Wang N, Xu J W, Pei C L, et al. Air quality during COVID-19
lockdown in the Yangtze River Delta and the Pearl River Delta:
two different responsive mechanisms to emission reductions in
China[ J]. Environmental Science & Technology, 2021, 55(9) :
5721-5730.

Li L, Qing L, Ling H, et al. Air quality changes during the
COVID-19 lockdown over the Yangtze River Delta Region: an
insight into the impact of human activity pattern changes on air
pollution variation[ J]. Science of the Total Environment, 2020,
732, doi: 10. 1016/]. scitotenv. 2020. 139282.

FLR, AVGKEE, FI35, S SRR R VOCs iR
AERHIE . R B OB H BRI AT (1], R 22 4R,
2021, 41(3) : 761-769.

Wang H G, Sun Y W, Wang F, et al. Characteristics, ozone
formation potential and source apportionment of VOCs during
(11
Circumstantiae, 2021, 41(3) ; 761-769.
Xue L K, Gu R R, Wang T, et al. Oxidative capacity and
radical chemistry in the polluted atmosphere of Hong Kong and

epidemic prevention in  Jiyuan Acta  Scientiae

Pearl River Delta region: analysis of a severe photochemical smog
episode [ J ]. Atmospheric Chemistry and Physics, 2016, 16
(15) : 9891-9903.

B, ZEnimn, TR, S WSk W R AT DL AR AL ARAE
K O3 WY RHBFFI[T]. BREET5 5 5B, 2020, 42(12)
1515-1522.



4 VLA . B SRS IR Bk = 1A VOCs M4 BRIk A2 1L 1755
Chen M, Li C L, Huang Y Y, et al. Study on the changing Beijing, China [ J]. Environmental Science, 2020, 41 (6):

[21]

[22]

(23]

[24]

characteristics of volatile organic compounds and the cause of O
pollution in Shantou City [ J ]. Environmental Pollution &
Control, 2020, 42(12) ; 1515-1522.

IKARTE, 5 TLIT, WITHY, . LA A S AT

HULEMRIREEL ). H E PR, 2015, 35(12) « 3550-
3561.
Zhang L L, Jiang W B, Zhang Y X, et al. The characteristics of

( VOCs ) in Qingpu
China Environmental Science, 2015, 35

ambient volatile organic compounds

Shanghai, ChinalJ].
(12): 3550-3561.

=, WM, SRR, % BRI =MAINERE X KR
VOCs T5RHFIE SRR T]. BT, 2021, 42(9) : 4191-
4201.

Yun L, Li C L, Zhang M D, et al. Pollution characteristics and

source analysis of atmospheric VOCs in the coastal background of

the Pearl River Delta[ J]. Environmental Science, 2021, 42
(9) : 4191-4201.
TLTI, BREHT, B, 4. DT A T

[ RAIERNMEA R LLRRE )], SRR 24K, 2010,
30(9): 1749-1757.

Wang H L, Chen C H, Huang C, et al.
volatile organic compounds ( VOCs) around the Chinejs‘,‘e__.-Spring

Characterization of

Festival and International Labour Day in the urban area of
Shanghai, China[ J]. Acta Scientiae Clrdumslanllae 2010, 30
(9): 1749-1757¢

,.Wang C, Huahu X F, Zhu Q, et al. leferentlal}hg ]od'a] gnd

regional :s(mrces of Chmebe urban air pollutiod’ ba’sed thﬁ"éfect
of the gpm‘}g’- Feqtlval [J]. Atmospheri¢’ Chemlslry and Pb'ysms,

12017, 17(14) 9103-9114. | i !

5
[26]

[27]

Atkinson R, Arey J. Atmospheric deglddauon of vulau],é orgamc
rompound@[ J 157 Chemical Reviews, 2003'I 103 ( 1 )z

463’8 | == A ear’f
Carlex W "P L Development of the SA‘PRC 07 Qheml

me(;rhanlsm [JIT°F
5§324-5335.
W, 2, SR EE, . ) XA SRk VOCs 5%
AR S X LS B TR ()] FRBERRAE, 2020, 41(6) -
2586-2595.

Han TT, Li Y R, Qiu Y L, et al. Characteristics of VOCs and

their roles in ozone formation at a regional background site in

2010, 44 (40):

Atmospherlc Environment

14605- |

[28]

[29]

[30]

[31]

[32]

[35]

[36]

[37]

2586-2595.
Liu Y, Shao M, Fu L L, et al. Source profiles of volatile organic
compounds ( VOCs) measured in China; part I[ J].
Environment, 2008, 42(25) . 6247-6260.

Chan L. Y, Chu K W, Zou S C,
nonmethane hydrocarbons ( NMHCs) in industrial

Atmospheric
et al. Characteristics of
industrial-
urban, and industrial-suburban atmospheres of the Pearl River
Delta (PRD) region of south China[ J]. Journal of Geophysical
Research; Atmospheres, 2006, 111 ( D11 ), doi: 10. 1029/
2005JD006481.

Yuan B, Shao M, Iu S H,
organic compounds associated with solvent use in Beijing, China
[J]. Atmospheric Environment, 2010, 44(15) ; 1919-1926.
Fng ) BRICHE, BV, SF. R MR T PR R R
HH AR LA (], FRRL S, 2018, 39 (10) : 4393-
4399.

Wang M, Chen W T, Lu S H,
compounds in ambient air of various cities of Chin_a.[ J1.
Environmental Science, 2018, 39(10) : 4393 4399

Louie P K K, Ho JIW K, Tsang R C W et, g.L-“r‘VOCs and
0OVOCs dlstnbutlon and control policy implications i 1n “Pearl River
Delta region, Chlna[ﬂ ] ‘Atmosphenc Env1r0nm_@ht, 2013 76
125-135, [ i 1 '

Liu Y, Shao M, Lda'S'H, et al. Source apportlunmenl of4r __je"‘

et al. Source profiles of volatile

et al. Ratios of volatile organic

Volatlle orgamc.r’rompo nds|in the Pearl River Delta; China: part
! A'tm.oqpherlc annonment 2008, 42(25) : 6261+ 6274
YuD, ’!I'dn Z B, Lu KD, o al An explicit slu_dy of local ozﬂne

l)udget_,sanfi NOx- VOCS‘. sensitivity in Shenzhen Chlna J]"..
Atmosphelic, Environtheht, 2020, 224, doi: 10. 1016/j.
atmosenv. 2020117304, ¥

Barletta, B, Meéinardi S , Rowland F S,
compounds in 43 Chinese cilie;[J].
2005, 39(32) : 5979-5990.

He C, ChengJ, Zhang X, et al. Recent advances in the catalytic

et al. Volatile organic

Atmospheric Environment,

a review based on

2019, 119

oxidation of volatile organic compounds:
pollutant sorts and sources[ J]. Chemical Reviews,
(7) : 4471-4568.

Yuan B, Chen W T, Shao M,
hydrocarbons and carbonyls in the Pearl River Delta ( PRD),

China[ J]. Atmospheric Research, 2012, 116; 93-104.

et al. Measurements of ambient



HUANJING KEXUE Vol.43  No.4

Environmental Science (monthly) Apr. 15, 2022

CONTENTS

Analysis on Spatial-temporal Characteristics and Driving Factors of PM, 5 in Henan Province from 2015 to 2019 «++reeeseererrsereeresseennsneenennenss GE Qixu, LIU Yan, YANG Hong, et al. (1697)
Pollution Characterization, Source Identification, and Health Risks of Atmospheric Particle-Bound Heavy Metals in PM, s in Zhengzhou City: Based on High-resolution Data ~ ++++++sesveeeeee

-+ QU Guang-hui, SUN Jun-ping, WANG Shen-bo, et al. (1706)
Source Analy51s and Composnwn Characteristics of Water-soluble lons During Spring Festival in ngbo * YANG Meng-rong, PAN Yong, HUANG Zhong-wen, et al. (1716)
Characteristics of Nitroaromatic Compounds in PM, 5 in Urban Area of Shanghai ««+«seeeeesesessensisennen: ZHUANG Min, MA Ying-ge, CHENG Yu-huang, et al. (1725)
Characteristics and Sources of Nitrated Phenols in Atmospheric Fine Particles of Northern Suburban Nanjing ««+:«+sesseseeeeeseseneenes CHEN Mei-juan, QIAN Zi-he, GU Chen-juan, et al. (1738)
Variely of the Composition and Sources of VOCs During the Spring Festival and Epidemic Prevention in the Pearl River Delta ++ JIANG Ming, YUAN Luan, WEN Li-rong, et al. (1747)
Speciated Emission Inventory of VOCs from Industrial Sources and Their Ozone Formation Potential in Chongging = +++«+seesresrsereeeerenneneeens LI Ling, LI Zhen-liang, FANG Wei-kai, et al. (1756)

Volatile Organic Compound Emission Characteristics and Influences Assessment of a Petrochemical Industrial Park in the Pearl River Delta Region +e«+eereeeeserserensmsiencnennincnenennes
ZHANG Xue-chi, SHA Qing-e, LU Meng-hua, et al. (1766)
LIU Xin-hui, ZHU Ren-cheng, JIN Bo-giang, et al. (1777)

WEI Xiao, ZHANG Yong-jie, WANG Pei-tao, et al. (1788)
Coordinated Control of PM, 5 and O in Hangzhou Based on SOA and 03 Formation Potential L LRI LIN Xu, YAN Ren-chang, JIN Jia-jia, et al. (1799)
Effect of WESP on Emission Characteristics of Condensable Particulate Matter from Ultra-low Emission Coal-fired Power Plants —«+xseereesesereresenenimenennnins
WANG Peng-cheng, YUAN Chang, LIANG Sheng-wen, et al. (1808 )
Measurement Analysis and Superposed Effect of Residential Indoor Air Pollutants in Xi’'an WANG Xiu-ru, FAN Hao, FAN Jie, et al. ( 1814)
Occurrence of Atmospheric ( Micro) plastics and the Characteristics of the Plastic Associated Biofilms in the Coastal Zone of Dalian in Summer and Autumn -+ :
........................................................................................................................................................................... TU Chen, TIAN Yuan, LIU Ying, et al. (1821)
Spatiotemporal Distribution of Ammonia Emissions from Poultry Farming in the Yangtze River Delta Based on Online Monitoring Derived Local Emission Factors «+esxeseeeseereresesissscnnsnens
GAO Zong-yuan, XU Chang, NI Yuan-zhi, et al. (1829)
Agricultural Ammonia Emission Inventory and Its Distribution in Xining City YANG Yi, JI Ya-qin, GAO Yu-zong, et al. (1844)
Analysis of the Urban Water Eco-environment Protection Strategy in the Beijing-Tianjin-Hebei Region from “Three Waters” Overall Planning -+ LIAO Ya, HOU Xiao-shu, REN Xiao-hong ( 1853)
Non-carcinogenic Risk Assessment of Cadmium Exposure Through Drinking Water in Chinese Residents Based on Age-stratification Weight —+«+reeeeresserrersenesemeniensnnicnensininennnens
......................................................................................................................................................... QIN Ning, Ayibota Tuersunbieke, LIU Yun-wei, ef al. (1863)
Hydrochemical Characteristics and Transformation Relationship of Surface Water and Groundwater in the Plain Area of Bortala River Basin, Xln]lang """"""""""""""""""""""""
o LEI Mi, ZHOU Jin-long, ZHANG Jie, et al. (1873)
Hydrochemical Composition Characteristics and Control Factors of Xiaohuangni River Basin in the Upper Pearl River TU Chun-lin, YIN Lin-hu, HE Cheng-zhong, et al. (1885)
Temporal and Spatial Variation Characteristics and Driving Factors of Nitrogen of Shallow Groundwater in Hetao Irrigation DiStrict ««+«+«ssesssssssressessneneniensnennnnsncnsinn s
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ++++=+ YUAN Hong-ying, YANG Shu-qing, ZHANG Wan-feng, et al. (1898)
Provenance of Groundwater Solute and Its Controlling Factors in Yancheng Area -+ -+ WANG Jian, ZHANG Hua-bing, XU Jun-li, et al. (1908 )
Hydrogen and Oxygen Isotopic Characteristics of Different Water and Indicative Significance in Baiyangdian Lake -+ seweeees WANG Yu-shan, YIN De-chao, QI Xiao-fan, et al. (1920)
Optical Composition and Potential Driving Factors of Chromophoric Dissolved Organic Matter in Large Lakes and Reservoirs in the Eastern Region of China «+:eseeseereeeeresenensnnienennn
CHEN Li-li, XIAO Qi-tao, YU Xiao-gin, et al. (1930)
Fluorescence Spectral Characteristics of Dissolved Organic Matter in Songhua Lake Sediment CHENG Yun-xuan, ZHAO Ke, ZHANG Yue, et al. (1941)
Abundance and Fluorescent Components of Dissolved Organic Matter Affected by Land Use in a Drinking Water Source -+ » GAO Jing, PU Xiao, ZHANG Yu-hu, et al. (1950)
Emission of Methane from a Key Lake in the Eastern Route of the South-to-North Water Transfer Project and the Corresponding Driving Factors »«+«+seseeseereeesesenenseineneninninennn
..................................................................................................................................................................... ZHU Jun-yu, PENG Kai, LI Yu-yang, et al. (1958)
ic Acid Esters in Surface Water of Qiandao Lake, China ««+«esreserereesrenesseminenmnininsnnnins

MI Qixin, GUO Xiao-chun, LU Shao-yong, et al. (1966)
Phosphorus Adsorption Characteristics and Loss Risk in Sediments of Lake Bay During the Overwinter Period of Cyanobacteria ++ JIN Zheng-hai, TU Cheng-qi, WANG Shu-hang, et al. (1976)
Ecological Quality Assessment of the Wetlands in Beijing: Based on Plant Diversity «eesreoreresesemeseneninineninniniiin s LI Guo, SUN Guang, ZHAO Zi-yi, et al. (1988)
Effects of Pollution Control of Xiaoging River on Environment Factors and Phytoplankton Community in the Laizhou Bay seeeeeeens ZHANG Jing-jing, WANG Yu-jue, LI Fan, et al. (1997)
Effects of Different Aeration Treatments on Bacterial Diversity, Metabolic Activity, and Function in Constructed Wetlands -+ WANG Fei-peng, HUANG Ya-ling, ZHANG Rui-rui, et al. (2007)
Analysis on the Source Tracing and Pollution Characteristics of Rainfall Runoff in the Old Urban Area of Nanning City +++ YUE Zhen-wu, LI Yi-ping, ZHOU Yu-xuan, et al. (2018)
Effects of Aging on the Cd Adsorption by Microplastics and the Relevant Mechanisms ~ +++eereeeeereeneeenes WANG Jun-jie, CHEN Xiao-chen, LI Quan-da, et al. (2030)
Carbonized Foam Supported Co;0, Activated Peroxymonosulfate Towards Rhodamine B Degradation «+:+seesveseseseeserseinieinisineens WANG Yuan-yuan, YAN Xin, Al Tao, et al. (2039)
Promoting Nitrogen Removal in ANAMMOX Biofilm Reactor by Fe? * Under Low Nitrogen Concentration ZHENG Xu-wen, QIN Jia-fu, WANG Xiao-jun, et al. (2047)
Investigation on Oxygen Gas-liquid Mass Transfer in Sewage Pipelines Under Enhanced Ventilation ««+-+sseseeererseesesnennenmsinennennn YANG Zhou, ZHANG Zhi-qiang, YANG Jing, et al. (2055)
Characteristics and Assessment of Heavy Metal Contamination in Soils of Industrial Regions in the Yangtze River Economic Belt ZHANG Yi, ZHOU Xin-quan, ZENG Xiao-min, et al. (2062)
Distribution and Environmental Significance of Rare Earth Elements in Typical Protected Vegetable Soil, Northern China ++ WANG Zu-wei, LIU Ya-ming, WANG Zi-lu, et al. (2071)

Sources Identification, Ecological Risk Assessment, and Controlling Factors of Potentially Toxic Elements in Typical Lead-Zinc Mine Area, Guizhou Province, Southwest China ~ «+++++veeeeees
..................................................................................................................................................................... ZHANG FU'gUi, PENG MiH, HE Liﬂg, et ﬂ/l. <2081 )
Distribution Characteristics of Heavy Metals in Soils Affected by Different Land Use Types in a Superimposed Pollution Area with High Geological Background — «+«eveseesesresseseesennennsnen

................................................................................................................................... WANG Xue-wen, LIU Hong-yan, GU Xiaofeng, et al. (2094)
Distribution Characteristics of Heavy Metals in Farmland Soils Around Mining Areas and Pollution Assessment WANG Hai-yang, HAN Ling, XIE Dan-ni, et al. (2104)
Concentration Characteristics of Heavy Metals in Farmland-Sphagnum System and Ecological Risk Assessment ++ ZHU Di, ZHANG Zhao-hui, WANG Zhi-hui (2115)
Spatial Variation and Influencing Factors of Soil pH in Anshun City «++essesseresessssrenrsssssnsnsmnnntss e ++= CHEN Qing-xia, LU Xiao-hui, TU Cheng-long (2124 )
Synergistic Repair Effect of Calcite-Based Passivator and Low-Accumulation Maize ++++etsetoveeesesssnsssmsntnenmininisnnesne REN Chao, REN Yu-zhong, LI Jing-tian, et al. (2133)
Effects of Burkholderia sp. Y4 on Cadmium Damage and Uptake in Rice Seedlings + ZHANG Ya-hui, LIU Yue-min, WANG Chang-rong, et al. (2142)
Changing Characteristics of Carbon-Based Greenhouse Gas Fluxes in Paddy Field in the Middle-Lower Yangtze Plain in China +-esseoveoveeeeeeees LIU Shuo, ZHEN Xiao-jie, LIU Gang, et al. (2151)
Effects of Plastic Film Mulching and Biochar Application on N,0 Emission from a Vegetable Field - HU Jian, JIANG Chang-sheng, CHEN Xin-tong, et al. (2163)
Effects of Nitrogen Fertilizer Management on CH, and N, O Emissions in Paddy Field ZHENG Mei-qun, LIU Juan, JIANG Pei-kun, et al. (2171)

Structure and Functional Diversity of Bacterial Community in Rhizosphere Soil of Typical Vegetation in the Riparian Zone Along the Downstream of Songhua River

Effects of Cotton Stalk Returning on Soil Enzyme Activity and Bacterial Community Structure Diversity in Cotton Field with Long-term Saline Water Imvallon : :
ZHOU Yong-xue, CHEN Jing, LI Yuan, et al. (2192)
Effect of pH on the Abundance and Community Structure of Comammox Nitrospira in Paddy Soils -+ +++ MA Rui, ZHAO Yong-peng, WANG Zhi-hui, et al. (2204 )
Effects of Biochar on Soil Organic Carbon of Eroded Cultivated Layer of Slope Farmland in Purple Hilly Area ««+:esreosereseesennenen ZHANG Jian-le, ZENG Xiao-ying, SHI Dong-mei, et al. (2209)

Effects of Organic Fertilizer Replacing Chemical Fertilizer on Organic Carbon Mineralization and Active Organic Carbon in Dryland Yellow Soil +«+«sseseessereererereneneeiincnennsiiniinsnnes
............................................................................................................................................................ LIN Shi-fang, WANG Xiao-1i, DUAN Jian-jun, et al. (2219)

Soil Organic Carbon Storage, Active Component Contents, and Stability Along a Flooding Gradient in the Tidal Wetland of the Jiulong River Estuary = «eseereeeeseseressermenensnninennn
............................................................................................................................................................ HUANG Xiao-qing, TONG Chuan, LUO Min’ et ﬂ/l. <2226)

........................................................................................................................................................ . LIU Xiang-hong, YAN Y()Hg-jlll’l, LIL W’ei’ et (ll. (2237 )



