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Abstracts Protein-like dissolved organic matter (pDOM) , which is ubiquitous in natural waters, is a critical precursor of nitrogenous
disinfection byproducts. Recently, the control and elimination of pPDOM have been a growing concern during drinking water treatment
processes. In this study, a high-performance size exclusion chromatography system coupled with photo-diode array, fluorescence
detector, and online organic carbon detector (HPSEC-PDA/FLD/OCD) was used to determine the removal behaviors of different-sized
pDOM from two full-scale drinking water treatment plants ( DWTPs). Coagulation and activated carbon adsorption were selected for
bench-scale experiments to further assess the removal behavior of pDOM during conventional water treatment processes. The results
showed that different-sized pDOM fractions exhibited different removal characteristics. Pre-oxidation can effectively remove some
tyrosine-like and tryptophan-like components with high MW, and as the oxidization effect was enhanced, more high MW fractions
decomposed into low MW ones. Conversely, some aliphatic pDOM fractions in high MW (e. g., aliphatic proteins) were not subject to
pre-oxidation removal. The coagulation-sedimentation unit was efficient in removing high MW fractions, specifically tryptophan-like
fractions. Additionally, some pDOM components may be released during coagulation. pDOM with low MW and high hydrophobicity
were easily removed during activated carbon filtration. However, long-term operation of the activated carbon filter may breed
microorganisms, resulting in the partial release of pDOM fractions. Moreover, UV disinfection processes promoted the degradation of
low MW pDOM components. Due to the complex water quality and uncontrollable microbial activities, the aforementioned water
treatment units did not exhibit a synergistic effect on pPDOM removal. In comparison with humic-like substances, pDOM was susceptible
to water quality changes, and its removal was limited in the surveyed DWTPs. Therefore, DWTPs must strengthen pDOM monitoring in
influent and effluent and adjust the operating parameters of different treatment units in a timely manner. Moreover, the combination of
advanced water treatment processes, such as ozone-biological activated carbon process and nanofiltration, should also be considered to
strictly control pDOM component removal.

Key words : protein-like dissolved organic matter (pDOM) ; high performance size exclusion chromatography; drinking water treatment
process; coagulation; activated carbon adsorption

Yrim B 2020-10-27; fEITHHER: 2020-12-14

EE&TH: ERARPAREGIUH (51778055) 5 EZE A ARG E R (X ) G522 BTH (51920105012)

YEE® N 21994 ~ ), L WEBFR A, EBWIGE 7 W K RV BT RAE 22 L BR , E-mail : limengya_lmy@ 163. com
* MRS , E-mail ; huanghaiou@ bnu. edu. cn



7 3] FRRER . EASA PR A0 B TTH B9 L BRI 3349

VM A ML (dissolved organic matter, DOM )
JZAFAE T RIOKR G A% W K Ak

T PR IT 32 47 25 RE A HE 7K K B AR HL A 3
Mt R S R ALY (protein-like dissolved

organic matter, pDOM ) J& DOM ) &8 B 4 i w4y, &
SRR IR 22 K AR SRS A P R e
AR RY], pDOM & A 6 1E IR W) BT ( andk
MASFEFRITTR) , BEUE 2 FEBEACAE B v 41 T8 55 il
W R AR A KK R R, s
FUHEER]™ 4 (N-DBPs, 11 5 18 2 i 0 15U B
P45 ) (Y B ZEHT IR A A LG T i & IR A = i e 4
HHILTHEER] P24 (DBPs ) , N-DBPs H A7 51 5% 1) 5& [A]
AP REET 0. B4, DOM 45 41 5 1 5 T i
G3ARTIZ W35 1 FIURH I 2H 73 45 48 J2 4] W AR IR
FHAK T AN ) b BB T 25 BR AL BE A T5UIN DBPs A i 3
M ZAEHR . B, R TR 47 pDOM 21 43 1 4%
LUEIPN PO RN O 11 Fog LTS o S
HLAE K, B AT IR P K K SR R 7 42
5 R A B AR A B T KR % R st Tl TR E |

“ﬁﬁﬁ Al S M B i 41 (G ﬁiﬂ:{w?;@% =

@ﬁ%‘dﬁﬁﬂ?ﬁﬂwéﬁl %ﬁza@jﬁr‘ ﬂ:ﬁ?ﬁ

oz “’ﬁ,Z?IE*JIa%mXHw@?k DO.M%
S 43 B S= BRA T ALIL ) 46 5 A {E!ﬂuﬁlﬂj}jtg
%(EW?EE%’SYﬁ%?%%%A%£QEA HoKRT™ |
E[Ar‘tj‘ﬁi{ﬂ
ﬁj\pDOMfé/JéMﬁ%%ﬁ L, A5 pDOMESH]
SYFESBR K PR AL T T2 v 1 25 e PR 5 1k
B PR AKT T2 A B A L
ﬁjtt,zl@cuﬂiﬂliutﬁﬂﬁ/\mﬁliiﬁkﬁﬁmﬁﬁﬁﬁ

b 7R B 0 ) P

FIERAN 2 B SR, DA A 52 90 5 B K Ab B 2w
pDOM B4 AR AL T vk 5 %

1 #B5FEE

1.1 JKFERSE

Z R FUKAIE AT T2 WA AN ], A B
7% FE IR E AT AN H KA BT Bk ) ik
TR Ry K AL TR K. KRR AR IFR] S 2019 4F 6
~8 A Hh#s T Bkt Kol 24 H R KEER TG
Bik 0.45 wm DR (JE e, HERE ) | B T AR AR
HF 4°CHRAE TS 56 K o3 Al 52 . AR 7K
T2 AR E SR S A E 1 AR 2 s, &
BT BB TS RIE W 1, R KEEG S KA K
SEOEIL A 2. Horp KRR B R A HILER R B, 38 5
ATHLBRSIHTAL (TOC-L, S, H A ) HEA T 2347 0 5
ST WEHES BT UV, a0 75 DR@@Q@ %%
T%év‘;‘ﬁ;‘ér“ Tk 1553 B I aigh

JJI]%

——— AL R i
_-’“‘ fmtr' (&) WMT‘ h—| ok |
ICW IC1 IC IC4

E1 ’l?ﬁ;ﬁlﬂ(ibﬂ}_ 1’5‘7J<}_ I)I'i"iﬁ.fzﬁmﬁf'rﬁ* '
Fig. 1 Trealmenl tram of DWTP 1 and sampling loeations e
4 v
fﬁiﬂﬂ:fm J'mﬁ

o M e ik
!!HII__1W%ﬂNﬁﬁ}
SNW SNI SN2

2 RAKRE 2(K2) ITZRERRERTE
Fig. 2 Treatment train of DWTP 2 and sampling locations

SN3 SN4

®1 FEIZHATIETSH

Table 1 ~ Operating parameters of major treatment units

FEXSGE A R AR AN [A) T B S B itk H 7K AT UL BT o BMAH B/ me- L
A= A o 1 A AL WA RN 2.0
b PR, 5 R B G5 I 5 0 A e memnm 000
IRl %‘% VI GG g AN A AL 4G £ ( HPSEC- —— AT 3.0
.. — il —
PDA/FLD/OCD) (4381 )5 %, %t AS [ 43 F 1 4153 1) ) j;z&ﬁ 0.3
- , o . = 5 30.0
pDOM T£7JQFQEIEETLq“lﬂ‘)%ﬁ%ﬂﬁ}’ﬁ%ﬁﬁ,?ﬂ TRHE AR 13.0
AR TR A A SEBR IR K b B AR R i RS S b
F2 KIT1InK 2 ETE#FHAKKR
Table 2 Major characteristics of water samples from DWTP-1 and DWTP-2
K BTHE bR
ST s . UVysy SUVAs, DOC LR
P Jem ™! /L(mgem) ! /mgeL"! /pS+em !
K ow 7.71 0.043 1.06 4.04 271
AL K Jc1 7.99 0.025 0.79 3.16 284
K1 TREEUTIE H 7K ) [07) 7.63 0.024 1.02 2.36 287
HhuE K Jjc3 7.54 0.022 0.85 2.60 282
TR UE K jc4 7.53 0.017 0.67 2.54 295
K SNW 7.75 0.038 1.25 3.04 256
T4k 7k SNI1 7.71 0.025 0.85 2.92 255
K2 TRBEEITIE 7K SN2 7.73 0.016 0.64 2.51 283
A i g ok SN3 7.67 0.024 1.44 1.67 284
SHMEBE K SN4 7.60 0.027 1.57 1.72 275




3350 ¥

i

B 42 %

1.2 KEEGTTIE
1.2.1 =49 e

FEA B = 4E5 6 (EEM) JGIE% I 1 H A7 F-4600
NS CEE AT I A | 7 S50 i FH & K
YL 200 ~ 500 nm, [A] B 10 nm, & 55 %< 4
TGN 290 ~600 nm, [H]f# 4 2 nm.
1.2.2 HPSEC-PDA/FLD/OCD /3 #r

AT 3 FH 1 280 R HE BE €235 ( HPSEC, LC-
20AT, 55, HA) A 6 M 0 48 B 510 4G DU 2%
(PDA,SPD-M20A, 5 HE, HA) , 286K % (FLD,
RF-20A, B, HA) FA HLAKA I % (OCD, Sievers
900 portable TOC analyzer, General Electric, 32 [ ) 19
Iy M J7 . R ] TSK Gel 4000PW,, il TSK Gel
2500PW WL B IR, S Ay 3. 93 -1
Na,HPO, - 12H,0 F1 1.46 g-L~' KH,PO, (iR &%
W, pH N 6. 8517 AR TR AR X o R LA
200 ~ 10 000 923K £ . Fril e 135 P ol | B B )
S 17K 43 T8 /N TF 1000 2 /84 T 1K, 1000 ~
10 000K 7143 F X, K F10 000K 7% T X/, [ s LA

i @%(*ﬁﬁﬁ%ﬁiﬁ 62. O7)El’JtHﬂl HTIEﬂ(39 9

min)) ﬁﬂﬁﬂiléﬂ ,.1%“” Fis I e EI’J

7@5@%&7&,&? ] 52 1 g K ifﬁiﬂi‘“ :

iﬂﬂimxﬁﬁﬁéﬁﬁ y
m%f%ﬁkzkﬁiﬁﬁ EEM Ju'ﬁj'mﬂél’fﬂtlj AR

EﬂwA
izll'ﬁ*il

*ﬁ'ﬂﬁﬁ’] ;%Eg‘ﬁ:}‘jﬂ*@%@&ﬂ:u ( trygtopha;j:/

like ﬁﬁf!ﬁkjﬁ?ﬁf 325 ~381 nm ) FI2K 4 ST

(tyrosme hke,?’iﬁ‘f{)ﬁ‘kjﬁéﬁfi 290 ~ 321 nm) M
Fofr 20210 AR T 5 AR B T 0 AR A L 0k K S FRL A
EEM 155 W4 (B i % W &5 H 28 41 43 1) HPSEC-FLD
Wk RS B SOLME S B R R F-Trp Al
F-Tyr. [R5 8 58 5 28 2 6% %5 (1 F-HS &
7R) VE R X 43 B PDA H1 35 Bl A 200 ~ 600

Y

o e FE  FE HE X

— DO
— UVisy

-

E
60 EO%

bty d
o 30 45 5.5
=] B
8 o Moo .| B
-

as t — F-Tyr

‘IS F ﬂ\

—— F-HS
e et

g | (a) JCW

Y

\“'""‘"'—‘-—_/_"\___,..._____'__

FLD{H 5} 3 HE/mV

15 20 25 30 35 40 45 50 55
LR B IR /min

1.3 REJUKF pDOM 4 5By EBRSL50

AWFFELL JCW S K R AR SR X i R 4R Tk rh
pDOM £ 4378 7K |y DA L BA T TR IEE R 306 1 A3 W
IR Y R BRAL AR HEA T S 00 5/ MATR ST
1.3.1 REE

ARSI T FH TR R 7 3 BBOR A S Ak 4R (PACT) Al
=5 LBk (FeCl, -6H,0) PiFf, B HL 400 mL /KFET
500 mL BEFR BTSN PR b, AR B B
90 ~110 mg- L~ AYIREER], 300 remin " PR H
“ME S FE 15 min, YT 30 min. HL
IR 0. 45 wm JEREIEUE , £
1.3.2 I B

TEPEBR AR (PAC) LB AR PRI LG TR =
fHEE, B SCboK ) 8 AT TR r@iﬂ pDOM )
FBREBCR , BEE PAC ﬁﬂﬂij{] 20 mg L I,&VHTIETJ

H76 h, HKZ 0=45 pm /Fﬂ;-éuﬁ?, ()ﬂJ

2 %Eﬁw ﬁ.'“ ‘d )

2.1 7J<F1_7J<7K M -
jvT@%FrJ"m ;Mﬁﬁhﬂ(ﬁéﬁﬁzﬂh HPSE.G~
PDA/FLD/OCD g H DOC | F-Trp | F- Tyr F- o
UV, XTE»/E@ SR BILL Pooc. Prags Peh
Py M Py RN B 3 S WK T HEK 9 415 4y
i A3 1 W EAOK RIS AR T A5, KT 2 [k
SNW HA TR DOC R BE AT =Y SUVA ., {8, i
BIZ/KEER DOM &5 ARG, HLJ5 & PR 5. [A]
I, 133k 7K DOM AHXS 731 Jou it 4o A1 i FRl 4%, S 94
~768 546 ,pDOM /IN73~F Fllg /K Pk 20 43 AH X 3 1 45
o, Jn H R S A R B pDOM. Ay AR X 3 B 3k #
49.8% (&l 4) Ve FE A &2 0. 84 mg-L™". 57K 2
AL, KT 1 3EK JCW A DOM & B AR 55 i, AR X

1 min, 70 r+min

g g
#4FE T FE HE i X
12
o S0 (b)SNw —DOC ”
-g. 40 F ——UVass 49 EE
= =
= 1P
% x| \ « ¥
g 9 e | e T B
S 40
0F

— F-Tyr
z — F-Tp
B 2T — F-HS
B
rind ; —
nz 10 /_/\ — —
=
3 e |
= 0 ..——-——-——.._/\ R e T

15 20 25 30 35 40 45 50 55
{8 5 1 1) /min

B3 k71K 2 #km & HHAS K HPSEC-PDA/FLD/OCD &i%E
Fig. 3 HPSEC-PDA/FLD/OCD chromatograms of JCW and SNW



73 FRMEST . EAICAPLBRAEK) A BT P i L BRASE

3351

O TR A AR L I T, XA 90 ~ 780277, HoH

A S A R o A AR A pDOM
1 s e
100 — : :
274 510 37 315 I l-2|
12.8LY 106 o
80 | 26 [O—
=60 b —
# 711
= 70.4 87.8
E dF = |67 816
20 — — =
— =2 = —
. 37 Tss 93 [\f12] _F313
DOC F-Tyr  F-Trp F-HS UVass

B R T A A AT T IK 79. 7% (K 4) M
FEf A 3. 19 mg- L.

B sk rils B R el 5 gkl

100

80 +

HIRE = %
£ 2

20 F

0

(a)JCW; (b)SNW

B4 KT 1K 2 gk ARE ST 8 pDOM A5 HIHEY F &
Fig. 4 Relative abundance of different-sized pDOM in JCW and SNW

2.2 RFsrfi @ﬁmmMrﬁmmrmx%%@
&l 5 FE 6 43 i 1 mmF%T&Lm
7K pDOM 45314 F it ﬁﬁﬂ%ﬁ% %%ﬁZA
7] T pDOM 45453 J: e %Eﬁiﬁﬁ?ﬁnﬁ. 5
2.201 [BUEM 5T Vil S
Wik R R A S ﬁ’ 7f<r1 H
i@ﬂ%%ﬁﬁ*ﬁ2mﬁmm%ﬁﬂﬂﬂﬁﬁ

(e T ENTS 2T T, BIKT i )

..-'—"

Bk 2 qﬂrﬁ%tﬁcimﬁéﬂ%a@a#ﬂ pDﬂM mac
(IR | ﬁ'ﬁﬁéﬁ@’.%‘ﬂaiﬂ pDOM 5= B gh A 91 e
2 XPHOKJT 2 K 2ME A B
4, ﬁﬁ%éﬁﬂﬁ*l %WC»&KE‘EE IRt pDOM #5913
fEaR T RS, LR R 2 x5
ﬂ%ﬁ%?;@ 5} 5% [l’él 7(b) ]. fHX} e DOC %ﬁﬁET
5, ﬁﬁa‘céﬂé}aﬁaﬁgmmrwa e S
SR, DT B2 ph T4 A AL P 3R B A

7J<EI’leDf)M AGIHF e 22 5¢. 1K1 ok i’f,/ WK AN IR, H 25 TR 1)

@ﬁmﬁmm&zﬂ pDOM {97 5 4 T 4145 %
A S B MK, ek 7 25 B R 40 30 27. 2% ~ 55. 5% %n
26.9%~62.3% [l 6(a)]; /K pDOM £ 4H 5341
THRIGI, XS Proe v Py 1 Py, 7EHY 157 X 0AH
Koy FHE oA 2 230 ~ 788 197 FFE2 661 ~ 969 500
[E5(a)]. BLAh, /NG F XA 5 0 e A B A8
e AH Py, PIE RIS S8 SRR3R - 23.3%
[El6(a)], RIS E LG ORI/ GT
pDOM ( ANz B R e 2 IR 55 ) S i 2. C A M5 i
/T SWEAL RS KK i A LA A

Sy (X 4>F4 > 5 000) & &8 8 % TR, m/Nr T4
PLALH Sy (AHRXEA> THE <3 000) &8 F T2 5%
'?ZIKEMEI’J BRI —FL

FALIEKT 2 K R R4 F pDOM 4

ﬁéﬁ‘%mﬁfﬂ%ﬁTﬁ%,/ﬁfP,%P&%ﬁﬁé%ﬂ%‘é@ﬁﬁﬁ
Al pDOM 20 53 2 B 2 53 5l 24 38.9% ~ 42.9% Fil
32.8%~58.8% [ 6(e)]. pDOM AHX} /3T H: 43
A 1) 4315 [ EA AT, %o 02 785 43 034 ~ 1040 519
[EI5(b) JARARREFART 1, K 2 KPR /Ny
TR K AL & m A BT R B, DR AR
A pDOM , BRI ZH 53 2B 2 35 46. 0% F1 70. 0% . %

2 A AR R S IR T R S e
SRS KT AU E R AR, BT A
BRA R, KT 2R Mg 2R 8 pDOM 41
SIE—ERERE Bar s N B, R K Ny
T pDOM 5 i L. BUSMRT 5, KT 2 WAk
Z:B% pDOM ZECRAH XA -
2.2.2 IREEUTIERIC

VR R AL 1) J5 Sk Ab B BT, KT YR
TIREEDIIE T20 KT 1AL R EE —FPIREER] , i
KT 2 [ BB A0 e R Ak WO A TR 570 A KoK
JA IREEILIE G K] pDOM & 4 F 41 40 1945 3
RO B, XTI 4 23 BR 23243 0 R 38. 1% ~ 53. 6% Fil
58.7%~70.8% [ 6(b)F6(f)]. Fmf, h4rTIX
WUE S WA Y IR 53— 5 1M #% 2, X5 R AR R 43
35 R B A 1286 ~ 4047 (/K1) 1339 ~2088
(K7 2)(EL5). 5348, KT 1 ok ey N+
MO —E FEE L, pDOM 4% 243 B K R M
ST, 40.3% ~58.8% [[Bl7(a) ], ik pDOM
WA 1,88 mg- L' MMisK) 2 AYHK AR, 256
RAPRFIZEER A TRTY pDOM 19 /N T R K 1t 4
SHE SN , H DOC FE/Ny T BN X ({5



3352 7D 53

B 42 %

M —E BB RN (# 5) , ZERF A RE (K 6) ,
7K pDOM ¥ FE e i 4 1. 97 mg-L~" . {HA3F 1
S KT KRy 2R R T pDOM A BT K 14
2oy BB A, X R IREETTIE L A 5
SR N R, L HOR S A A R A 51 5 IR F
IR SEBRIB AT AR K B A AR A 1 B A, — T
T A RS2 Fh S B K A v 9 3 S s A 0 A 25 4
FEIRBE T R B IR | 3 A AL A R, (A5 A
AT TR0 55— 7 T ] R A TR B 7 ) 4% n
BT — R R 5 I (U B 5 3 45 4y sl L 4 45
ALY ) , @%E?iﬁﬁiﬁ‘t&%ﬁiﬁiﬁm‘zﬁfﬁ
A, SN T X BB K M 44 X 805 5
51U TR 2 dEK SNW ;%Jé}d’%ﬂéﬁﬁxﬂzr;
AR B 4 (b)) ] H[E] A $8 fin B8 2k 0 2k 6 79 A TR 6
N, 2 AR, R AR oK) 1, H pDOM
FETRBETUIE T BURE R L BRACR A B
2.2.3 WE-mIEHIT

Xof F b 3 AR 8 AT, D‘Eﬁkfﬁﬁl?%lﬁlﬂﬁk
il K1 *FH%@E’J@/M&W)’M’@@ fiii K )

2 R 1ZIKJCEI’J?‘J%E"(}*‘AE itk K R F , A

ik oW 7 1 P
A2 i e % (5 i Rt
i ALIpDOM (/N3 Fll B K Wﬂéﬂ:ﬁr ) %,J %Iif

16&;&7@ 94, 146% -27.0% Fl -42.9% . (~68. 6% /
(IR B AR M , K T pDOM H3 \?{E,f (AR pDOM 925 BR R 53 31 23. 9% H1 7. 1%

[E6(c )
ﬁ*ﬁxﬁ:}%iiﬁk JLHEITHZE2 595 ~ 3946, % i [X.
B SR A TR [ 5 (a) ], T 2B AR 1L
F—B It T T 1.5% ~ 15. 1% . {8 5 g K th
pDOM [ /INoF RN g K PE 2 43045 5 W S A1, 25 B
N8 . 4%~26.7% [ 6(d) ], HK pDOM ¥k & A

LE - Y
5 e FK T 3 X
DOC X — i ik (JCW)
T (YAt — i fifdEhk 0C)
60 | — 1 {REETEHK JC2)
—i Fhiliak (JC3)
30 F } —1 Bk ok JC4)
( = K%
Z ogp | Flyr
=
:f 6 F
= 0 -—Eﬁﬁ*“_ R
@
‘}' b
e )" N
15 20 25 30 5 40 45 50 55
{8 81 1 ) /min

It 2. 05 mg- L' FEAK) 2 v b v K Y v
43F pDOM 4153 HH X6 43 F = B A, L A 3 R AR
7 XFI A1 260 ~ 3 340. [RIA, Hofth X8 B 245
S, NG RCHE T XA S o A AT
[ES(b) ] RHIE R EAEFR R pDOM /N F I
Bk A5y, R BR300 69. 4% 1 69. 8% . 1
K R pDOM FY | 155 43 41 43 W) s B0 vk 3 T
IS, EBRRSH N -39.7% fl -14.8% [ 6
(g)1,pDOM HZKWEBEfe &k 1. 19 mg-L7".

DL EgE R0, 7E AN K w3 A g gk
pDOM F/INF R K PR 2H 43, T HOR 2 (0 (R A
oA B B BRAOR. S5 IR K G e
— B AP UE A e — R BeRb I, K I A
FEHRST pDOM ZH 3R B T, A7 e 20 73 e JiE 4L 28
T K B R T mju_wa&dﬂ’ﬁlﬂTﬁE%Eh
FAERWEETAAE T, 0k 25 S A e

AR T pDOM AL 48, 3 & K L 4y
pDOM 7 Eﬂ‘%} \ ﬂ'i"f S
2.2.4 HHNHGAL | ~ ¢

Klﬂ*‘ﬁkﬁl T‘Bﬁéﬁﬂuﬂzﬁﬁzw 7J<P“2L
B 4 %é%imfmmum*wam¢ﬁmwaj
%ﬁb/ﬁafiwgﬁm'ﬁﬁ@ﬁ/ﬁmméﬁﬁ@lﬂ%
A8 B A AR W 6 (h) |, AR T
NS TLE AR BT A T AR T, X 7 2 il G A 2

X—ZR R FIME R RE LR
Ao FERIEIES 2 IR 2 (2 TR Y
EEY R 3.

L5 BRIk WK T 2% b BB TT XS 37K pDOM £
IR —E KRR BN A T 2R g , 1

/NS> pDOM
PR | 22 KA

iy N
) w57 1K FX T HEHE X
” DOC HEK (SNW)
so | (b)7k) 2 ALk (SN1)
TREEULHE LK (SN2)

Sebid ik ik (SN3)
SE4his Ak (SN4)

25 +

0 —— |
> 10 b F-Tyr
E
:ﬁ 5
oo -
) b ——
0
14 | FETm
? '&
() e g : :
IS 20 25 30 35 40 45 S50 55
{2 B 16 0] /min

BS K] 1#K] 2 NEIE# Hk HPSEC-PDA/FLD/OCD & it &
Fig. 5 HPSEC-PDA/FLD/OCD chromatograms of studied waters in DWTP-1 and DWTP-2



7 3] FRMEST . EAICAPLBRAEK) A BT P i L BRASE 3353

(a) &AL ROCT)

0.8

0.6

0.4+

AU

0.2

DoOC F-Tyr F-Trp

(b) IRBEVLIE ik (IC2)

oa | @ sikOCS)

0.2:
Tl

HBRE
s
DA

_0‘4 1 1 1
DOC F-Tyr F-Trp

(e) AIALAL IR (SNT)

e 2
NN
L

L 1
DOC F-Tyr F-Trp

e
]tl
|+
1

DoC F-Tyr F-Trp

(2) Hefbid 28 i 7k (SN3)

R

EUE S
s & %

DOC F-Tyr F-Trp
0.6
(h) FEShiHaE 7k (SN4)
0.5 F
0.4
5
& 03
H
0.2

DoC F-Tyr F-Trp

El6 k7 1Fk]” 2 RETKH pDOM BESEKRE
Fig. 6 Removal rate of different-sized pDOM in studied water samples from DWTP-1 and DWTP-2

AT EAK Y pDOM 41 53 2 BRAUR A R, H 2385
FICIA 1 B pDOM 4 53 #7 i Y R4 pDOM 45 2H 43
FESEBRK T 1847 T B 32 SRS ma 45k B g, 0 H 2
AR 7y, L, & FROTAN I T 2 fE 8k T
A I EIVE RS, pDOM S iA 2 B R0 S A R 45 2%
T JEE B B A A A 45 T B 2o Bk 25 S AR/, AR
FBRR AT R (B 7). PR, AR i Xt A
7K pDOM 41 43 1) 2% b A .
2.3 /NAKMET pDOM 45241 43 78 TR Bk AT M J W
A e ) 25 B A

3 A XS BRAR 2K T AN 6] 4k B R OT pDOM. 4%

oy KR FEE R T, R AR [ 2 B H 5T X pDOM
A BBREBCR  BEARFE TR A0S T2 o0
FRAFE—E 2 5. H IR R L PRk BT Rk
AL R m, oA T 3E— 25 5650F pDOM AN [H]
Gy F A S E R AL B ST K BRI A5
TSI B AR5 2 TR RS VPR o R Ak B AR | o S 56
FEHISAET % JCW Hh 2K 347/ MK 5286
2.3.1 pDOM %2 /3 TER e 2 v iy 5 BR LA
FRIEBER S5 25 JL B 2 PACL Fl FeCl, R AL
B304 35 mg-L ™" 1 82 mg-L~". & 8 Al 9
390k JCW R ¥ERT S i HPSEC-PDA/FLD/OCD f{f,



3354 E7 N A & S 4 %
1.0 : 1.0 .
. - ] fid Ak ik - Cfmsfkiik
(@)1 0 L sl ®F2 MRt
08 b I ik : I i ok
£22 Skt k os | 22 $5hasit ik
3% 06 5 04r II .
& & 7 E
H ; 4 02t ] s ] .
7 ? I | II Z
n [
7
5!
DOC  F-Tyr I—'—Trp” F-HS DOC F-Tyr F-Trp F-HS
E7 sk 1#K] 2 ETEK DOM AN BEBRE
Fig. 7 Total removal rate of DOM in studied water samples from DWTP-1 and DWTP-2
T K 4% 21 03 1 R BR B 3 b DOC, F-Trp #l Y
. . 84 FIX FIX X I
F‘Tyr X'—J-m EI/:J 15 %‘m%é}j]u l//{ PDOC N PF-Trp ﬂE[[ PF-Tyr %% LZER 16 5 i
_ N e s 30 - DOC - :
BT , WIFRBERI XS pDOM (1 53 T 45 N ——
GUAMRINT BT 19 2R AR AL IR Proc . Py, 1 ol —rac
Py B8/ J5 I (1 8) Xﬂ“?l‘ﬁﬁﬁj‘?’*% 9 _2=ZJJ e
Sy A Ry 74 ~1105518<PAC)%F1170 ~894252 % gt POy
(FeCly). LHIEF B AM T | ﬁa‘%éﬂé}ﬂﬂi -
IR, éa\%lb%r 57.7% M1 81. 3% . fHNGY T4 A1 %0 % ==
FK AL SRR BT, FL 55 lzww% : i /\ :
K S JR Y 05 {55 A AR T st /J\,> y
K i B ot 25 ot o el (R o2 0 R SN

A Fecl, {m&%): pDOM /M“/\”Jfézemjwﬂ
rﬁgj; ﬂsﬂ2 15 mg L7 %%Eﬁ/tb{%):ﬁ‘/ ﬁ}?&ﬁ

7J<F%6Lﬁ¥%%ﬁj7w 5 S A DT

2ok, T,ﬁ RS K T A 20 B 5 TR o
P B | TR I — i it pDOM.
2.3.2 pDOM &2 431 P A e B v i) 25 B LA
WE 10 7R, JCW 28 PAC A | Hh 1 X I
18153 X BYAE 5 e 1] K431 5 ) 3T, % g AH 43
TR N2 556 ~ 1916 916, /N33 X FI4iE i
XAF5 W B, LR, JUHE S A s R A/ )N
T, EBREN 55.3%, k5 pDOM ¥ JE A

1.0

L #ar ey
0.8 F :l '1'5}?4}”} P
W o 4Ly
Bk e 5

(a) PACI

0.6

0.4

A

0.2

DOC F-Tyr F-Trp

15 20 25 30 35 40 45 50 55
{454 B f]/min

= &
8 JCW iR 8i/5 HPSEC-PDA/FLD/OCD &%
Fig. 8 HPSEC-PDA/FLD/OCD chromatograms

of JCW before and after coagulation

A 2. 11 mg- L' 43 5 AR A8 e 19 41 43 25 B
BRI 22 . PRS2 56 I 8 DRy A 3% M o P R4S 1. 9
nm, EERHALGE ( <2 nm) , FFLAI KL & E
WesIn, BE LA H G /N 43 F pDOM. 21 43 Ji 3R 448 - Wit ot
PERE , 1M 70 T35 5 1 pDOM. 21 43 ) 4 e 4 1% o
ZERFOCRABR. HAWTFEERI], PAC 14 K M i
BFR1 PRI I R S 36T K A v g K PR 20 4 A 2

1.0

(b) FeCls
0.8

0.6 F

04 F

FREES

-1.0 1 | |
DoOC F-Tyr F-Trp

El9 JCW RS pDOM &AH EBRE
Fig. 9 Removal rate of different-sized pDOM in JCW after coagulation



7 3] FRRER . EASA PR A0 B TTH B9 L BRI 3355

BrYEAR TR R, ELREAUET, &
PAC A3 5 19 H K I3 A H B pDOM 4 4338 2 )
% ,pDOM #5450 A — e R bR, X E B R H
TR gt 4 8IS 4T, 77 78 IR 0 i A O R
pDOM 41 43 (B 42 . 88 35 2170 3 g v 3 52 6 55 40
HAPPEMABAT, K I K S g BT, R
PRI A 06 P ¢ e 38 B B A A A T A K ) B0 B
BATHF A 6 M )2 LY A W 4 AL VR
HEAK A 3R H K S AN B . B S ad X AR
UE BRI AR W B TR S5 R R AT A0 AT, R I AR D8 H K
I TR S B 2% P S R SRk b
1L AR P AR R XURSE . DA A 5 A SR S A
FE A — .

L
BT IX X FIX HEHF X
30F poc — JCWIK
20 F w— PAC
10 L (@ /‘\
0 %_,_____
?E 8  F-Tyr
® o4t
= 0 ®
10 } F-Trp
s /\\
e
0 —J, -,,_\&:——
15 20 25 30 35 40 45 50 55
DT l/min o
0.7 _...-""f
06 © & O wavas
] ks
i 7| R AT
¥ 04} Wk kAL 4y
&
M 03 F
0.2 F
0.1
0
DOC F-Tyr F-Trp

E 10 JCW &1t R HMiHT/F HPSEC-PDA/FLD/OCD
BIZEMESHYERE
Fig. 10 HPSEC-PDA/FLD/OCD chromatograms and removal
rate of JCW before and after PAC adsorption

25 LRTIR IREEE 5 KRR KR T RS
Y pDOM 2H 53, i H 2 2 €0 2 1 R 288 s 2 1R AR 2 1
Bt A= 9y ) 7= g A TR B TR 9 o R v A AR )
pDOM 41 73 B RS, 25 R B M 22 /K 41 43 1 2 44k, vl
fE S H TR B o0 2 v 3 288 sl AR W 55 R A 0 L Al
I 4 i R K P R 1 28 B R e A TR K. T
PERIR BT pDOM 45 20 43 #5 A — & L BRECR , #5851
TR/ N T SF KL 43, AR T 52 5
E8 {2V IS IS8 1 B B = TV O B e 1 € . 7 R4 O
BEUEHATAET 4> pDOM 2150 FR HH B4

3 RE

H PRk s AT it R R R AR L 4R,
TKALEET 22X pDOM £ BRBUR AT E , A Ay wh 22
KHREANH T2, 584k pDOM LBk, A WFIT R
HH B SA- A a2 REAA AL bR A TR ARG 3R
et 1) S5 7K P 2 2600 2 I M T SR, DT B AR AR
FHKT v G QNG L = G 3 o 55 L 0 25 RO 7
B A 0 TR A RB AR S5 3B 15 A
AL UGB AARL T ASEEL N T A AL B R sk 25 bR
g 3 X pDOM 25 4143 19 25 B R B 4E 75% L
BRI, R SRAK TR LU A A R AR
BT BN g S I I Aot PR T A S8
JAHRE pDOM 413 2 BRAICR K R, iR A 1 kit
— 5. E

.--'J‘“r‘--‘“I

4 #Hig Py

(1) SEBREKIIKT BRI b B e et ghoM 24
SMI SRR [ B4 26T B 6 51 9
53T pDOM ALSF I S0 o7 i, I FLBE 2 S LA
PERYIER, S T pDOMAL 5 S AR T, (Rt
For TS EAE ARV 14153, Bt
SR 0 M B N, SRRV 5 b T
T 1 pDOML 43, i HR: 25 (3 R M 75 4 T 41
G WEAESE U 43 TR | K PR 9 £ 4
FRACREE ;AN S — T RS TN T
pDOM ) B

(2) I TSEbRA) BTt AR A TS L B 5 2
A R TTE , OK ) 453847 BRITXT pDOM 1Y
F VA I PRI . R T2 A ML
TR TS 40 5, pDOM 45 41 531 b 35 2 v 22 K
R SRR P ) S, R RACR AT IR,
i H R e R R R4 4

(3) AF Ho/MRES SR AT A5 , TR o R T
T 4 8 2 A 0 R B B 2 — o
pDOM , £ h /N oA YL 43 5 1173 1 5 R B o
pDOM 4 4143 H0 AT — 5 22 AR, T HC 4 Tk
1%, BKPERE AL 4%, K | BB 38 Hi K pDOM 41
Sy ThEs, T AR Tk K B AT AR AR
1 A% pDOM 20 43 BE ik

(4) HPSEC-PDA/FLD/OCD Z 4 fig s Pk | 1
S B 52 B A T pDOM. 45 4143 1 43 B Rl
i, A7 L3 T 2 7 A 6 W o R 4
5%

SH K.

[1] HuHY,DuY, WuQY, etal Differences in dissolved organic



3356 7D 53

Bl

Es 2 &

(2]

[7)

_+ Environmental Science & Technology, 2017 51 (3)-‘ 1488-

[9]

[11]

[12]

[13]

.38(2): 622-638. | W,

matter between reclaimed water source and drinking water source
[J]. Science of the Total Environment, 2016, 551-552. 133-
142.

Leenheer J A. Systematic approaches to comprehensive analyses
of natural organic matter[ J]. Annals of Environmental Science,
2009, 3: 1-130.

AL, skbeRs, F222t, 4 JET BRI A B IR B
REHERI[ 1], HEERl2:, 2018, 39(10) ; 4576-4583.

Zhang B C, Zhang X L, Qin L L,
dosing for humic substances based on ultraviolet spectrum analysis
[J]. Environmental Science, 2018, 39(10) ; 4576-4583.
Weinrich L A, Jjemba P K, Giraldo E,
organic carbon in the deterioration of water quality in reclaimed

Water Research, 2010, 44(18) .

et al. Control of coagulant

et al. Implications of

water distribution systems|[ J].

5367-5375.
BUSE, AR5r, WFR, AR PR GO G A L
WG 1 ﬂEéMﬁ[J]. o R R A, 2017,
47(6) : 25-33.

Wei L, Zou L, Yang Y,

spectra characterization of chromophoric dissolved organic matter

et al. Absorption and fluorescence

from reeds and marine microalgae [ J ]. Periodical of Ocean
University of China, 2017, 47(6) : 25-33. -~
FEWeP, B, B W40 S P R ()], ﬂ:

2%, 2017, 38(2) : 622-628.

Wang X D, Zhao X H. Influencing factors““.of bacteridl activity in

water distributionsnetworks [ J]. Env1r0nmental 901enre, 201‘7

Yu,Y, RethowlD A. Formation and occurrénce'
2- dlrhlnroagé'famlde, a

previously . -'*ove-rldoked nlqugenpus

| disinfection- byprdduct in chlorinated™ drlnkmg ‘waters [J]

1497

CTEE, ‘Tf, (e fﬁ/k*(ﬁ%ﬁiﬂfﬁ%%l 1-4’
,mmmﬁmM$ (1.

HERLE, 2015, 36(5) ;
Dm,g C S, MengZ, Xu Y Y, et al. Formation mechanism of the
disinfection by-product 1, I-dichloroacetone in drinking water
[J]. Environmental Science, 2015, 36(5) : 1662-1667.
SRAEK, W, KB, A FRERT OHAK T NS SRR
PPV M Fr e R DXL VAl Bk ehm il 2 [ 0] FREERLE, 2017,
38(7) : 2747-2753.

Zhang Q Q, Pan S L, Zhang Y, et al. Estimation of health risk
and enaction of safety standards of N-nitrosodimethylamine
(NDMA ) in drinking waters in China [ J].
Science, 2017, 38(7) . 2747-2753.

Wiinsch U J, Acar E, Koch B P, et al. The molecular fingerprint

Environmental

of fluorescent natural organic matter offers insight into

biogeochemical sources and diagenetic state [ J ]. Analytical
Chemistry, 2018, 90(24) . 14188-14197.

Cai M H, Wu Y P, Ji WX, et al. Characterizing property and
treatability of dissolved effluent organic

matter using size

exclusion chromatography with an array of absorbance,
fluorescence, organic nitrogen and organic carbon detectors[ J .
Chemosphere, 2020, 243, doi: 10. 1016/j. chemosphere. 2019.
125321.

Partlan E, Ren Y R, Apul O G, et al.
synthetic organic contaminants onto superfine powdered activated
carbon [ J ]. 2020, 253, doi: 10. 1016/j.
chemosphere. 2020. 126628.

Tabla-Hernandez J, Hernandez-Ramirez A G, Martinez-Tavera
E

oxygen oxidation in a polluted urban reservoir[ J]. Science of the

Adsorption kinetics of

Chemosphere,

et al. Impacts on water quality by in situ induced ozone-

)

1662 1667--"';/!

[14]

[15]

[16]

[17]

[20]

[21]

[22]

[23]

[24]

[25]

Total Environment, 2020, 735, doi; scitotenv.
2020. 139364.

HRE, MR, HE.
5 Je GRS AL [T ]
2739.

Dong BZ, Gao H' Y, Hu M L. Effects and mechanism of the

combination of ozone-PAC as a pretreatment for the reduction of

Environmental Science, 2018, 39 (6)

10. 1016/j.

LR A IR IR FH VR Sy 90 Ak B i
IR, 2018, 39(6) ; 2732-

membrane fouling|[ J].
2732-2739.
LiY, Xu H, He C,

organic nitrogen in drinking water supply system: a full scale case

et al. Transformation and fate of dissolved

study from Yixing, China[ J]. Science of the Total Environment,
2019, 673 . 435-444.
Yang F, Shi B Y, Gu J N,

physicochemical characteristics of iron corrosion scales formed

et al. Morphological and
under different water source histories in a drinking water
distribution system[ J]. Water Research, 2012, 46(16) ; 5423-
5433.

Huber S A, Balz A, Abert M, et al. Characterisation of aquatic
humic and non-humic_matter with size-exclusion. (‘hromatography—

organic carben detection-organic nitrogen detectlgxrj ('LE-0CD-
OND) [J]/ Water Research, 2011, 45(2) : 879-885.

Sakihama N, "Ohmori H;, Sugimoto N, et al. _,.T;)yoggaﬁla HW-
65C: ammm"ﬁum suifate'l as a new columrl"'.. chgé&natog{aphic
adsorben'.t for enz"ynfe purification [ J ]. The Jg,u-'rfllual:_j}r%f
Blorhf‘,mlitry, 1-983 93(1) 129-134. F

BT HL XU, o, A (R lOYOPhARL HW-
4%ﬁ&ﬁﬂL¢ﬂﬁmﬁﬁﬁMMﬁU]@ﬁ,wqu.
(3): 193 64 ¢ 4 -
Rao P F, du ST, Zh‘lanlg R Z, et al. Deviation of size-excludion
chromato',ﬁ;raphic behavior' of tryptophan on TOYOPEARE'JHW-
408 column[]f. Chinese Journal of Chromatography, 1997, 15
(3): 193-19. g

Henderson R K, Baker A, Murphy K R, et al. Fluorescence as a
potential monitoring tool for recycled water systems: a review
[J]. Water Research, 2009, 43(4) . 863-881.

Yamashita Y, Tanoue E. Chemical characterization of protein-
like fluorophores in DOM in relation to aromatic amino acids[ J ].
Marine Chemistry, 2003, 82(3-4) . 255-271.

AR T, R B i i R B 0 4 A Ak 3 K L AR T (] A A AL
BREVEMHARL D], PU%. PE@EFBHRE, 2016.

Huang G C, Ng T W, Chen H, Formation of assimilable
organic carbon ( AOC) during drinking water disinfection; a
byproducts [ J ].
10. 1016/j. envint.

et al.

microbiological prospect of disinfection

Environment International , 2020, 135, doi:
2019. 105389.
Zhu G, Liu J, Ma J,

coagulant in the fluorescence analysis of dissolved organic matter

et al. Interference of the polyacrylamide

during water treatment [ J]. Environmental Chemistry Letters,

2020, 18 1433-1440.
SAUTAE, IR, LIS, A DROHUK PR R g O A A
BRI TR T [ 0], PR, 2019, 40(8) : 3604-
3611.

Hu W C, Zhao C, Wang Q J,

analysis of dominant microbial communities in the rapid sand

et al. Metabolic functional
filters for drinking water[ J ]. Environmental Science, 2019, 40
(8):3604-3611.

TR, TG X TRIR K A AT e BE A LT e v I B A
VUK AR P S NOM sE I M DFTE [ D] P94, P&
PR, 2010.

B, BRIEAR, 545, 55 s il X R A i oK vy i



7 3] FRRER . EASA PR A0 B TTH B9 L BRI 3357

TR L BRRR[T]. b T2, 2020, 14(10) Environment, 2020, 742, doi: 10. 1016/j. scitotenv. 2020.

2736-2741. 140566.

Zeng J, Chen Z F, Wu S S, et al. Removal effect of turbidity [30] SKIEZ:, sk, R, & 9908 T 2R EE s Yk

and bacteria in rural drinking water by GAC-sand filter [ J]. WK K IR 5E [J1]. [ 25 7K ﬂFﬂ( 2019, 35(15)

Chinese Journal of Environmental Engineering, 2020, 14(10) . 37-42.

2736-2741. Zhang Z L, Zhang F Z, Zhou W W, et al. Advanced purification
(28] Edess. oK L2 B Tninl Az Wy v 45 4 B A oy KU BF 5% of effluent from micro-polluted source water waterworks by

[D]. BRI, MIRIETAL R, 2018. nanofiltration[ J]. China Water & Wastewater, 2019, 35(15) :
[29] Zhang S S, Lin T, Chen H, et al. Precursors of typical 37-42.

nitrogenous  disinfection byproducts: characteristics, removal , [31] Z&fE. K P28 IS KRR A WL T AR S 25 B B 1 R 9%

and toxicity formation potential [ J ]. Science of the Total [D]. dbx. dbEUmTE K2, 2020.

(MR YER I

1. R A T AT M 38 5 I, SCTORS R B T 4. A SO B8 00075 (& B 32 h 8 SO 2 & 5% Sciik) . [
PRI SRR O H BB 4 20T S8 000 AR F V] (1 8 T A 27 ) R BRI 1 5
BB PR3 (www. ik ac. en) BEATEEME, 56 IR AR # B8 53 1 IR BT I 243t (035 15 B BER B e

2. Fifhise GB 7713 -87( Bl RIS iumxﬁu%ﬂrmxﬂm'aff%wqukmxﬂ’ﬁm{*ﬁ&'ﬁ m)c%%{ﬂﬁﬁkﬁu I
FE B 4% 1 TR B0 Mk WSO o SO S rhl@%dé? U 044 S A (SR 3
SO SRR 5 TE S0, 508 5 2% SCHk. o ¢ |1 'y A

3. Y SCH H R RTZRFHE0  Weil SO, —EARE 1 20 5, A I RIBRAE. | P \ “« &

4. PSCHEAR T 800 5, LIS = AR fﬁ@pﬁa@ﬁxﬁﬁﬂﬁmam m&r %(@?ﬁi?ﬁ%)ﬂéﬁ%,%%éﬁ
SRETR. A 5 T SOM B, R i 5 i ;‘Fﬁ,u@«ﬁﬁﬁﬁ%@m - (¥ _~

5. ﬁun@ﬁ@mmmmiﬂwltﬁﬂ B TR E 0 5 SR % R »ﬁma =

6 SCH IR KA | ) — A IR AL B xxﬂﬁwﬁl Pl 1 oA — B Fﬁaéﬂﬁrﬁl@ Fﬂﬂi—'lﬁ)??ﬁ
FRESCFF B RN —. RN =L R Elé%ﬂlﬁﬂmw‘ﬁv A IE S
& frﬁiuﬁﬁﬁww\a %u@l{tzﬁﬁgimﬂﬂ) I B R R R B R, 0 mg () m<7|<> h

\Bi)%‘f B AR T [ 5 4 P 7 44T ']glsi-fﬁ S HA S — Yt BN v L

8. jcnﬁ%z&ﬁ@ﬂﬁl L, RTRER, 2 TR 155, 3 G FAREAT (1), (2) - 7% R 47 2 B

0. BCHR AN BB AR R/ING | TERMA. AR T 2 4 AR 40 5 U Hh BN R 44t oS 2 35 S 4
S A BRI W 1

10. KATF R FEHORRFN A S Sk, 7T A H B0 5T AR 367 . SCHikeae SCri sl B0 S8 )5 T . i LSOk B S b2ty -

BT AR (SR BE S A1) . 30304 1], T4 46 3 () R TT- 1R T

B A BAIM]. L AR 4 R -1 T

SUWCEAEH RS A] W (In) i SCHEAL . UM . H MR (B0 | 4R, A DT 1k 5T

AT AR B[ D] ARAEH AT S AR

WA AEH. SO R, R R AT

TR LRI . LRGP, LRI LR .

V1. KR ST E 50, ¥000— i 4% . St SRR vl A S0 L R AR L A ORI . 7 3 AT P A I A ) 5 2
EELRHIE)

12, R W 5 B A M | 20 , P55 0, ol - B 258, 4 B8 SR B M k< 6 5CRT 2871 3548 ; MB 4 - 100085 ; HL T «
010-62941102,010-62849343 ; £ H..010-62849343 ; E-mail ; hjkx@ rcees. ac. cn; PIHE : www. hjkx. ac. cn



HUANJING KEXUE Vol.42  No.7

Environmental Science (monthly) Jul. 15, 2021

CONTENTS

Transmission of Coronavirus via Aerosols and Influence of Environmental Conditions on Its Transmission —«+«+seessesesessesiseneninninnninns LI Xue, JIANG Jing-kun, WANG Dong-bin, et al. (3091

)

Impacts of Meteorology and Emission Variations on PM, 5 Concentration Throughout the Country During the 2020 Epidemic Period * LU Shi-ze, SHI Xu-rong, XUE Wen-bo, et al. (3099)
)

)

Factors and Their Interaction Effects on the Distribution of PM, 5 in the Yangtze River Delta Based on Grids ~«+evsereereeeerereseeeneenenss HUANG Xiao-gang, ZHAO Jing-bo, XIN Wei-dong ( 3107
Application of ARIMA Model for Mid- and Long-term Forecasting of Ozone Concentration ««+:++«+x+sssesssesessssussnsinsinsisneisinsnnens LI Ying-ruo, HAN Ting-ting, WANG Jun-xia, et al. (3118
Pollution Characteristics and Sources of Wintertime Atmospheric Brown Carbon at a Background Site of the Yangtze River Delta Region in China +:«+seseereeeseserensimmenenennincneennes
..................................................................................................................................................................... ZH:\O Yu, “U Can, \XAANG Yi-qiaﬂ, el al' (3127)
Spatio-temporal Variation Characteristics Monitored by Remotely Sensed Technique of PM, 5 Concentration and Its Influencing Factor Analysis in Sichuan Basin, China «+:eeseeeeeeeseresseee
............................................................................................................................................................ LI Meng-zhen, ZHANG Ting-bin, YI Gui-hua, et al. (3136)
Construction of Continuous Dynamic Model for River Networks and Its Application in Simulation of Spatiotemporal Migration of Typical Biocides =~ ««+seseeseereereseserenmsnmieneniiiincnen
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" XING Cheng, ZHANG Qian-gian, CAI Ya-ya, et al. (3147)

Response of Riverine Nitrogen Exports to Land Use Pattern and Hydrological Regime in the Jiulong River Watershed HUANG Ya-ling, HUANG Jin-liang (3156 )

ing, HOU Lei, LIANG Qi-bin, et al. (3166)

Correlation Between Microplastics Pollution and Eutrophication in the Near Shore Waters of Dianchi Lake

Analysis of Water Quality and Exchange Flux of Interstitial Water-Overlying Water in Sediments of Baiyangdian Entrance Area in Summer ** -
...................................................................................................................................................... ZH[\NG Tian_nay ZHOU Shl'lely CHE[\ Zhao_y“,lg‘ el al' (3176)

Distribution Characteristics and Pollution Evaluation of Nitrogen and Organic Matter in Overlying Water and Sediment of Guyun River and Jinshan Lake in Zhenjiang City -««veeeeeeesreeeeees

+* YUAN Lu-bin, XING Shu-yu, LIU Xin, et al. (3186)

LIU Yong-jiu, HUANG Su-zhen, ZHANG Lu, et al. (3198)

Pollution Distribution and Ecological Risk Assessment of Heavy Metals in River Sediments from the Ancient Town of Suzhou «++++++++-+++ BAI Dong-rui, ZHANG Tao, BAO Jun-song, et al. (3206)
Spatio-temporal Distribution Characteristic and Risk Assessment of Heavy Metals in Soils Around Centralized Drinking Water Sources in Wuhan — ««+xessereereeresemenenenncnensininennnnens
............................................................................................................................................................... ZHU Jing, HOU Yao-zong, ZOU Shu-cheng, et al. (3215)
Hydro-chemical Characteristics and Ton Origin Analysis of Surface Groundwater at the Shengjin Lake and Yangtze River Interface ~ «++++++++ CUI Yu-huan, WANG Jie, LIU You-cun, et al. (3223)
Identifying the Sources of Groudwater NO;™ -N in Agricultural Region of Qingdag ««+«+ssseeeeseeresmssnssininiiinin KOU Xin-yue, DING Jun-jun, LI Yu-zhong, et al. (3232)
Analysis of Phytoplankton Community Stability and Influencing Factors in a Tributary of the Three Gorges Reservoir +-«+:essesreeesesesenneees HE Shu-han, OUYANG Tian, ZHAO Lu, et al. (3242)
Distribution Characteristics and Influencing Factors of Phytoplankton Community in Harbin Urhan River Network During Wet Season ++«+:«+sesseseeseees LU Feng, LI Lei, QI Qing-song, et al. (3253)
Response of Microbial Community to Natural Organic Matter Input in Lake Sediments ««+s+sxesveresersensssmsnsniniiniiininsienens JU Qi, ZHANG Qi, CAO Chi-cheng, et al. (3263)
Effects of Water Supply Quality and Social Activity on the Microhial Community in Baiyangdian Wetland ZHAO Zhi-rui, WU Hui-qing, BI Yu-fang, et al. (3272)
Characteristics of Dissolved Organic Matter in Overlying Water During Algal Bloom Decay LI Xiang, LI Zhi-chun, WANG Xuan, et al. (3281)
Water Pollution Characteristics and Source Apportionment in Rapid Urbanization Region of the Lower Yangtze River; Considering the Qinhuai River Catchment «++eesesesereereeresienienenennes
MA Xiao-xue, GONG Chang, GUO Jia-xun, et al. (3291)
Contamination Characteristics of Surface Runoff in Densely Populated Areas in Downstream Yangtze River, China «:e-eeeeeeeeeeee GUO Wen-jing, ZHANG Zhi-yong, WEN Xue-zheng, et al. (3304)
Characteristics of Pollutant Dynamics Under Rainfall-Runoff Events in the Chaohe River Watershed «++«+esssseereenesiesemenenninienennnnnenns BAO Xin, JIANG Yan, HU Yu-cong (3316)
Influence of Tmpervious Surface Roughness on Accumulation and Erosion of Urhan Non-Point Source Particles SHAN Xi-huan, XIE Wen-xia, LIAO Yun-jie, et al. (3328)
Probabilistic Risk Assessment of Arsenic Exposure Through Drinking Water Intake in Chinese Residents QIN Ning, LIU Yun-wei, HOU Rong, et al. (3338)
Removal Behavior of Protein-like Dissolved Organic Matter During Different Water Treatment Processes in Full-Scale Drinking Water Treatment Plants ««+«+«+seseesserseeesemenenssninienennes
............................................................................................................................................................ LI Meng-ya, SONG Yu-ying, ZHANG Xiao-lan, et al. (3348)
Distribution of Heavy Metals and Their Corresponding Nanoparticles in Different Treatment Unit Processes in the Sewage Treatment Plant +++++-+-+- WANG Du-jia, HE Shuai, ZHOU Xiao-xia (3358 )
Metagenomic Analysis of Resistance Genes in Membrane Cleaning Sludge «+++w+eseessesresersssssmsisininiisisn e DU Cai-li, LI Zhong-hong, LI Xiao-guang, et al. (3366)
Distribution and Removal of Antibiotic-Resistant Bacteria and Antibiotic Resistance Genes in Petrochemical Wastewater Treatment Plants ++«+e+ssesereseessersenenenieneninininensininsne

TANG Zhen-ping, XIAO Sha-sha, DUAN Yi, et al. (3375
+ LU Kai, SHAO Xian-ming, WANG Kang-zhou, et al. (3385
TANG Yi, MA Yong-wen, WAN Jin-quan, et al. (3392

Treatment of Medium Ammonium Wastewater by Single-stage Partial Nitritation-ANAMMOX SMBBR -

Two-Stage Denitrification Process Performance with Solid Slow-Release Carbon Source

Effect of Ozone Dosage on Sludge Settleability and Biological Nutrient Removal in SBR System —«+eeseeeerseesesesinsennesininenes LU Yong-tao, ZHU Chuan-shou, ZHANG Xu-yang, et al.
First Extended Anaerobic Phase Enhanced Nitrogen and Phosphorus Removal by Aerobic Granular Sludge Under Intermittent Gradient Aeration
............................................................................................................................................................... ZHANG Yu-jun, LI Dong, WANG Xin-xin, et al. (3405)
Effect of Rate of Salinity Increase on the Performance and Microbial Community Structure of Sequencing Batch Reactors — «+eeseeseseeneeenens GU Bai-ming, JIN Chun-ji, WEN Chun, et al.
Effects of Cold Acclimation on the Activity of Autotrophic Nitrogen Removal in Granular Sludge and Iis Bacterial Population Structure
............................................................................................................................................................ QIAN Fei-yue, LIU Yu-xin, WANG Jian-fang, et al. (3422)
Stahilization of Heavy Metals in Municipal Sludge Using a Slag-Based Modifying Agent «+«+«+sesseseeesssssersnmesneneneienicnnens ZHANG Fa-wen, DONG Ming-kun, CHEN Chen-hui, et al. (3430)
Role of Land Use Changes on Ammonia Emissions from Agricultural Ecosystems in the Yangtze River Delta Region from 2000 to 2018 +xereeeeereseeesssnmnssnnisiiisnsnne
............................................................................................................................................................ WANG Wen-jin, WANG Qing, ZHU An-sheng, et al. (3442)
Effects of Wheat Straw Hydrochar and Its Modified Product on Rice Yield and Ammonia Volatilization from Paddy Fields HAN Chen, HOU Peng-fu, XUE Li-hong, et al. (3451)
Effects of Water and Fertilization Management on CH, and N,O Emissions in Double-rice Paddy Fields in Tropical Regions ++ LI Jin-giu, SHAO Xiao-hui, GOU Guang-lin, et al. (3458)
Community Characteristics of Methanogens and Methanogenic Pathways in Salt-tolerant Rice Soil =~ «e+eroreererersenssmemmsnsnsnsinsnsnenien YANG Yu-hong, HE Hui, MI Tie-zhu, et al. (3472)
Effect of Ferric-carbon Micro-electrolysis on Greenhouse Gas Emissions from Constructed Wetlands +«++esveeveseeeeesennenssnenennnn ZHAO Zhong-jing, HAO Qing-ju, TU Ting-ting, et al. (3482)
Sereening and Evaluation of Methods for Determining Available Lead (Pb) and Cadmium (Cd) in Farmland Soil = ++essereessesresssnenessisninsinnns CHEN Ying, LIU Han-yi, LIU Na, et al. (3494)
Spatial Distribution Trends and Influencing Factors of Typical Heavy Metals in Subtropical Alpine Forest Soils: A Case Study from Ailao Mountain in Yunnan Provine «+:eeseeeeeeseseseseeeeee
- +++ LIU Xu, WANG Xun, WANG Ding-yong ( 3507 )
Environmental Background Values of Heavy Metals and Physicochemical Properties in Different Soils in Shenzhen *+ LIN Ting, ZHAO Shu-hua, XI Xiu-ping, et al. (3518)
Screening of Amendments for Simultaneous Cd and As Immobilization in Soil +«++eeseeseeeserereresemeneni ZHOU Si-jiang, LIU Zhen-yan, XIONG Shuang-lian, et al. (3527)
Simultaneous Immobilization of Arsenic, Lead, and Cadmium in Paddy Soils Using Two Iron-hased Materials ««+:«+sesseseerseeseeseenneenee +* YUAN Feng, TANG Xian-jin, WU Ji-zi, et al. (3535)
Pollution Characteristics of Organophosphate Esters in Frozen Soil on the Eastern Edge of Qinghai-Tibet Plateau LIU Li-ya, YIN Hong-ling, JIAN Lin-jie, et al. (3549)
Analysis of Spatial Distribution and Influencing Factors of Nitrogen and Phosphorus Fertilizer Application Intensity in Chengdu Plain «+++++ LIU Qi-xin, WANG Chang-quan, LI Bing, et al. (3555)
Different Responses of Soil Dissolved Organic Matter to Different Types of Compost ~ =«+xreeresrerersssssressensnnsnssnseinsisne s XI Bei-dou, WANG Yan, TAN Wen-bing, et al. (3565)



	1.pdf
	封面
	中文目录


