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Abstract: The multi-source water supply is likely to increase the complexity of the odor issue in
the water. To investigate the compound effect of various odors and the influence of their coexistence on the
odor removal effect of the water treatment process under multi-source water supply condition, the flavor
profile analysis (FPA) and gas chromatography—mass spectrometry (GC-MS) were employed for detection
and analysis. There existed disparities in the form of compound effect among different odor types, namely,

masking, coordination or coexistence, and the form of compound effect among odor types varied along with
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the alteration of odor intensity level. When the odor intensity level was low (FPA ranging from 2 to 6),
earthy and fishy odor or earthy and grassy odor could coexist effortlessly, that was, both types of odors
could be manifested simultaneously. When the odor intensity level was higher (FPA ranging from 8 to 10),
both the fishy and grassy odor exerted a masking effect on the earthy odor. The coexistence of diverse odor
substances influenced the removal capability of potassium permanganate. For the single substance
solution and the mixed solution of 2-methylisonborneol (2-MIB), dimethyl trisulfide (DMTS) and
B-cyclocitral with the total concentration of odor substances at 100 ng/L, the total removal efficiencies of
odorants by potassium permanganate were 11.72%, 46.58%, 82.79% and 49.34%, respectively, which
were associated with the molecular structure of odorants. The total removal efficiencies of odor substances
in the aforementioned solution by powdered activated carbon (PAC) were 88.78%, 96.58%, 87.95%, and
91.71%, respectively. This indicated that the coexistence of various odor substances had a limited impact

on the odorant removal capacity of PAC, which was mainly associated with the pore size and surface
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chemical properties of PAC.
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Fig.1 FPA results: earthy odor, septic odor and fishy odor
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Tab.3 Comparison of odorant species before and

after water source mixing

WiH DD|NSN|ZX Wi H DD [NSN[ZX

[ S + + 2-MIB + |+ |+

{ 24-BEIAEE | + ul GSM I R g
2-MIB +|— |+ DMTS + |+ |+
N pswrrgm |—| + |+ | porrrmm |+ |+ |—
GSM = + DMDS — | + |+
2-MIB + | — |+ 2-MIB + |+ |+

5 GSM + | — | +]8 GSM + |+ |+
H DMTS = |+ |7 B-EEEE | + | + |—
2A-PETURIE |+ | + | + B-FAFFEERE | + | + |+
2-MIB + 1+ |+ 2-MIB + |+ |+

6 GSM all Bl Il GSM + |+ |+
DMTS —| + |+ B—5W 2N | + | + |—

A sk |+ |— |+ | poriEm | + | + |+
DMDS | — | — |+

W YRR Rz TR R

2.3 ZHMIRMKEERZ B E SR
2.3.1  aIRE HABMRRIE T 2 6] (44 52 5 200

@© hFERS MR

He FPA 5 B 25 AN [R) 19 3 DR VA IS IR
WA TR A IR G AR PR 15 2-MIB M1 2, 4-BE 0
M A AT ], FPA TR Z5 SR AN 3 7R o 2 FPA=
2, PRI B IR AR B TR, X U
IR 23 300 T £ IR A Y 23, BRI 2R X 0 R R P A T

« 37 .



%40 5 F 21 R 2 K HE K www. cnww1985. com
HEHEROTE s 5 FPA=4 o 611 IR A IO 2B TR T R VR LA B 0 25 AP (22 5, T

i%%ﬂ@%%#WM$juwf&nFM%&
AN R B IR X 10 I A R R 2 P k) R A
ik, A B B B A g 25 o BRI Rl B4 1T e

55 ILE 32 AR ST A 510 Reddy 48
THA B R RS T W5 2 (A 2 o0 R IR S Y

S L B I BA TSP B R RINE S R
HR A S b R S WLE 2 AR 25 23 5 T A Ok
MTITREL L A SR 4553 O W5 A2 R, 8 7 52 1
A SRS AL A 3K 5 (EL R T ML SE 52 PR 45 5 5 1Y
URAS—JE S Fi BE T W08 2 MR IR [AT T 23 32
MR 45 SRS I ) B 8 A

RSt

12 12
10 10
8 8
61 61
IR 4 5L %ﬁ%*

bk RS f iRk GRUS
w2 R AT RS wZ R4 RS
b. FPA=4
RS

12 12
10 10
8
6.
ISR 4 AU J/ﬁ%%

QH&% LS LR US
RAH EEA S R AN BRA S

c. FPA=6 d. FPA=8

JlE Lk

a. FPA=2

JIE R

JRk 4

AR T HLR
ez AN ERA S

e. FPA=10
B3 +TEREEEKBWEAIERKERNTWL
Fig.3 Change of odor type before and after mixing earthy

and fishy odor solutions

Q@ BN

s 4 Fros, B &R RER Z 8] 1 Rk 2 A
BN 5 FR R R BR AL . BEE FPA SF M3
K, PIFRIRBR 2 (0] () LR S A Rk S5 R AE AR b, Y
FPA Jp 2 4B, 25 7 Rk a] DI 0+ %5
IR LR 5 P A T R x5 2.1t

S PR A SEBR K A Hh A MR 143 95 R R 2%, — T -
Y AL FE 2-MIB, iR 35 GSM 25 %5 —
AT KR A A 0 B At R R 2 AR G 5 A R R R

A, AT 2 XoF 7K AR IEL I 23S 761 1y o A & 0 7= A6 52
M FPA SRS 6.8 10 I, IRMA IR G 5, 5 510k
235 MR A ORIV, [R) Ao T R 1) 5 R A AR
SAFTEI I A
SN
iol 1
ﬂm* WSk Sk sk
TR TR
ZRAE ERES ﬂ%m ERA S
a. FPA=2 b. FPA=4
ERiUN RS
12 12
10 10
S
F5 AR Mg A JRRELBR JF AR A IR SR
@Hi% EEUS I CEUS
A RAN EIRA S vz R 4An ERA S
c. FPA=6 d. FPA=8
RS
12
10
8
‘6‘ i SRk
DT A JER
iRk TR

eARAT RS
e. FPA=10
E4 TERMBZTERZIBREAAIEBRKERHTL
Fig.4 Change of odor type before and after mixing earthy
and grassy odor solutions
@ hERAE SRR
WA 5 Fir 7, TERR IR S AU J5 1T, 24 FPA SR 2
FERF 10 B, B Wk i SR ] AIEAT 9 ol Lk
SRR AR 7K A ) 2R 3K 5 R LR 58 1 5 1T, 4 FPA
SFGANR I R MR R R )5, R
SR A o B — E R RO/ . RH PLARTTT
SRR B4 5 B S A2 R R /0, L2 B R A R R
(10 38, S8 2R 35 55 /INSE (AN FPA 258 2 B ), R SR 1)
SRR SR 2T BTSN, 3X P RS2 1R T 2-MIB Y + 5
WX DMTS (14 [ 5 b HA B ) &4 ©

« 38 -



www. cnww1985. com RFE L SORIBAE RS T Aok AR B Lz A K TR AR H405 H20H
J_ﬁ% Jl_fE Jl_zf%% {%ﬁl‘/&
10 10 10
8 8 8
: § § o g : : :
%ﬁﬂ*% b JI LR ﬁﬁfﬁk\N D7 AR MRER D7 AR TR Rk
o Rk FER fﬂMrH% FHrik i JIR R LU ik LS
ZRGH RS E Z RN -1&' = ARG ERA R ARG ERAE
a. FPA=2 b. FPA=4 c. FPA=6 d. FPA=8
iU iR
12 12
10 10
8 8
LT Wk Tk WL SR TSk
) e e IR0k ELS
fa ik Fhk fa ik TR o
AR WA A EER AN R
c. FPA=6 d. FPA=8 e. FPA=10
. 6 TURISRE AR R A B S Rk S AR T4
}é Fig.6 Change of odor type before and after mixing four
6 .
" @%\»\ 4 ik odor types of solutions
2.4 ZHMIRKYREFEN TZRRENHNZI
2.2 13 T’ﬁl %ﬂiﬁ{ﬁé ﬁihtlﬂ S KR HY
o Z’?—E’JFJE #ﬁﬁT““%ﬂl’] E%KFE"JI%& ﬁ‘é
FPA=10
“ ﬁﬁﬁﬁgﬁﬂ%%%ﬁ%ﬁﬁiiﬁ%@%ﬁ‘éﬁm% M,
E5 +ERMEIKBEESIERKREWELFRL

Fig.5 Change of odor type before and after mixing earthy
and septic odor solutions

2.3.2  POFPIRBRIEAY 2 [A] (Y 525 R0

K DU LR S R [R] IR 5, 20 BT IR A5 S MR R 2R
RIS O, 45 2R WL 6. TR, 24 FPA 2 Fil 4
I, AR B A IRR 2R R L - B R 7 REIR A A1
JEBR N 3 5 2 FPA S 6.8 10 i, ZK (A L H Aoy L e
RABLITT RER AR R Dy o XU B-FR AT s
1475 DR A 2, 4 BE 0 I 114 £ I IR 2 ) X 2-MIB
{14 £ %5 DR A DMTS 4 JI2 SR ™ AR FE 0N , AT
il g R SRR A8 2 3K, T LA MR 5 B 26 4

BRI -

Lk Ak

12 12

10 10

8 8

6 6
H 4 DT 4 [

ik Rk ek T hik
ZRAH EmREE R4 EIRAE
a. FPA=2 b. FPA=4

— IS Z T SEBRIE O, 5 — T e
B AT B2 S8 B T i B LR SO R 28 1) R B
ABEPE 2-MIB . DMTS Fl B- A7 N LR P I, L
KMnO, % 1k F1 PAC W Fff Ry B WL T2, #E 47 AT
TR .
2.4.1 X} KMnO,BRNRAE 1 095 1

7E KMnO, £ 4l 4 0. 5 mg/L . J 1 58] Ay 120
min 2514 T, KMnO, X} ¥ £ 14 24 100 ng/L (1) 2-MIB
DMTS il BRI B — ML) o 11 B 236 43 30l
11. 72% .46. 58% .82. 79% , HoHh Xt B— R AR I 114 25
BRR 24k 2-MIB 9 75 . KMnO, 3 23 2 i PR IR
W 53 25 R i A L A Ry TR s R
KMnO, 1 F &AL RE J1 255 , I A8 HL 3% A fk 2-MIB
152 225 T 2541 BRI 2-MIB () L BRAURA
o LB , DMTS (45 F 25 A 5 faj o, B34 47
T 5 ) T A AE — e B n SR AU, A 2 5
KMnO, & A R, 2 B 00 R 5 e

BEXFLA I 3 R IR BR ) 5 SR A 100 ng/L TR

B WL, PAHE KMnO 38 82 A B N i) ) AR A%, KMinO),

XT3 A IELIR ) J5T 1) A S BR R R 49. 34% , Horh Xt

« 30 .



%40 5 F 21

OE 4 K HE oK

www. cnww1985. com

2-MIB., DMTS Fl B — 3 #7 45 & A 25 B & 4 il
4.25% .56.05% .87. 74% , iX £ EL J& K i KMnO, %}
2-MIB [ 22 BR#EA%, SRR LR R MK, Hik
AT RVACH , Z R ) 5T A7 4 KMnO, B IR AE 7 2
S (), 0 T X B — K IR MELIR 4y S5 O A ik 25

Yy as, B- IR , 2K IR & 5 MR g m 1
2-MIB 2 GSM f{) 45 50 , I EsF KMnO,, X+ IRBR 47 J 1) S
TR L BR A BRI

FANAT LA B, KMnO, %R & ¥ 0 2-MIB i
FBRFIE A — WA P REARR , LA P RR A o 1 B
SR T, U Y ik 3 R IR R ) R A A
i, ML 2Z [ A7 58 4 6 &, KMnO, BB [A] 55 DMTS
Jo B-FRFTIGERE K A U

FE S B N A KA T S KRR LY
(NOM) 8. 25 X KMnO, %Ak WK ) J57 7 A= 52 i . Li
GPOUE G R AR TR B ) NOM (1~6 mg/L) 7] LL 5
KMnO, JiZ i A B MnO, , i 51 B 32 S A sl i Ak SE Ak
MR T A FH 5 10 e v B 1 NOM(7~100 mg/L)
) 25 5 WL ) B e 4, DA A AR LR ) Jo ) 2
PR . FREP IR &I, KMnO, 9 & (L 1EH
ELAA B PRE v v B2 0 )6 5 R (HA) % KMnO, 1k
FF B i A — 7 AT R L 0k — R i = it ik 11 41k
WBEAA SZ 5200 (25 HA>15 mg/L I ) o g, 7E 52 PR
N R K FR R B A9 NOM Gl 7K I 7K H () NOM
WPBEAE 6 mg/L LT ) ) o i TR 4 53 ML 6 ) 1 g i v
BRI,
2.4.2 X PACERMLAE ST IR

1E PAC £ & K 20 mg/L ., JZ )7 i} [8] 4 60 min
Z5 R, PAC XF ¥R 428 100 ng/L ) 2-MIB , DMTS
o B—FRATAGE B VS W B — MR ) ot 11 2 Bk 238 433l Ry
88. 78% .96. 58% .87. 95% , 3¢ PW H 5 4 () Wik o 2 B
R i 5 Zhang 58 NP IS AE I — 5. PAC £
T Aoy P B A R R R S T R A W A
B ARBR P T, W R L BR AR 5 PAC A B PE LA AR
KFR AN PAC NP FLIE K  FLAR 9] & PAC R 1T
R o Y T

BEXTLA 1 3 FmELA ) 0t B vk A 100 ng/L 1R
BRI, PR PAC TSm0 s 1 s AR AR, PAC X 3
T MLIR ) Jo1 1 ek 2 BR Rh 91. 71% , MK TH & B i 3¢
U () F2 A5, Horh X 2-MIB . DMTS FiI B—-FR A5 1
B 2< B R 43 53] A 86. 77% .92. 79% . 95. 56% . iX it
WX T PACTI 5 , 22 R MSLIR ) ot He A7 A 15 0 % R

WRLRE ) RZ AN K

T340 & B, PAC X IR A 2-MIB Fl DMTS
1) 25 B R B0 — Y W AT T 1 B, B—IAAT A I 1) B
AP BT XA 25 S R T 3 Rl ISR A o 2 (]
MTe g &, RITE 3 Rk ) LA L R, B3R 47
I T L 47 iy 4 B PALC 2 T8 1) 8% B0 A5 7, DT XoF
PAC W Bff 2B 2-MIB A1 DMTS 7= A= 521

TES2BR R, 25 5 NOM B AEAE-t i) REXT PAC
YR ARLBE 7 77— FE MR . YR MR SY T HA S
LAy o R 5 1 M 2 W B GSMFH 2—-MIB B 5200
K HA —J7 10 0] LU B4 & 960 3505 1 e R 1T
AT BEL A LR 4 o 14 A3 2 e PR 5 o — T T HA
A, 2 LR ) S5 5 4 05 P e 3 T P9 198 I 5452, DA
T %58 355 1 2% 1 B GSM AT 2-MIB 7 A5 458 K A 52 W
Pivokonsky A0 R BE T N IR ST B, K NOM £
5 MR ) 5 5w 4 W B, DA T R AE PAC X IELIR ) Joit F1)
FERBCR AR T 1Y NOM 2H 431 B 7 [] — 2 1L
Brh, s A 5 LR W) o A 25 0 M S T e o
JE A NOM 243 1) 2 S 3 fLBR IS 28 . X 1a A 7K
75 5 NOM A B & XF PAC [YBRIRLAE ) r= A B K52 i)
{75 LR T 1) S BRSO FEAIR . A5 2248 2, 7K
T NOM 1 e 5 32 vy T LR ) Jox A e B, BT Il NOM
(A7 AE 23 0T WELIA ) SO %) WO o 77 £ 35 K 3 4 5 T 7K
HHRBLIR 47 ST 2 ) R B 25 S DUV /)N | TR ke 22 Al ML
Yy AEAE B PAC B BRIREE S5 mi 4/
3 it

O ZARWEHBEIKET, 7K JRK A IR 28 R 45
IKUE K Hh LR A Y 28 55 5 0N A5 B (R 25 5 5 JRUK
WEL IR 1y Joit o 235 ) 2 7K W 7K v LR 4 Jo o 24 8 i i)
EE

Q@ AFIRBRIE R Z MAEARIE N E A
Gy QAN w4 € Y R 4 I R N el i P ey
FECRION , - 25 DR R B R 22 (] £ 76 B[R] 2800 5 HL
525 BN 1 B 2 2 i ML AR 5 85 45 0% 1) ol A8 T R A=
A4k, M FPA=2 5% 4 i), R B A IR | AR
FER 2 6 5 77, XY FPA=8 5§ 10 I, fA IR mk 35 4L
WR2s %] 5 R AR L

@ Z AR A M 2 TR S
BN o 7E KMnO, S fb i FE H , DMTS Hl 3-S5 1
T 5 1 KMnO, & £E I 5 75 PAC W fE i F v, g 34
Py A6 R T A B3R O 22 f R B 57, DT AR 19 B 25 Bk

<40 -



www. cnww 1985. com

REH F . SRRAEREM T Rk I AP R 45 A KR R

%40 B % 21

RIFEE R

@  Z B RBR Y 5 AE 23 X KMnO, 1 B IR RE
JI7Pe s TR AT Y BT L — )
JiT 1 W A 2-MIB . DMTS Je B—FAF7 16 i T G V5 V1Y
MR ) J s 16 2 247 4 100 ng/L B, KMnO, % M6 )
T B 25 42543 1 h 82, 79% F149. 34% , iX 255 L
DR T (1) 53 F- S5 A G 5 F T MR ) Jo3 =2 [ ) e
P BN, PP Y BT AEXT PAC (9 R IR BE T 52
WA/, R ERE A1 PAC KRR B 5 ) 25 [ 3%
S 90°h 87.95% F191. 71% , X %5 5 PAC Y H B
A Ko

SE Lk

[ 1] RENK, HUANG S Z, HUANG Q, et al. Assessing the
reliability, resilience and vulnerability of water supply
system under multiple uncertain sources [J]. Journal of
Cleaner Production, 2020, 252: 119806.

Tk, REAE, ek, 55, WK KRG 2K IER S
8] JEE S 1 K O T LD ). AROBE 22 BEJEE L 2015, 26 (6)
874-884.

YU Bing, LIANG Guohua, HE Bin, et al. Modeling of

[2]

joint operation for urban water-supply system with multi-
water resources and its application [J]. Advances in
Water Science, 2015, 26(6): 874-884 (in Chinese).
GHLR, AT ss, WIDEa, SF . BRI TR KOK IR
IR BT S eIy 220 ). HE KL S KRR (o
BeI0), 2021, 19(4): 729-738.

LING Yanchen, SU Yuliang, HU Kewu, et al. Analysis
and solution of algae problems in drinking water sources
in Zhuhai City [J].
Water Science & Technology, 2021, 19(4) : 729-738
(in Chinese).

FLHE N . VL IREE T K IR K T AR TS G W i A B i Ak
HOLBRTS e RLRE (D] W IR - I 2R Tl Ko,
2018: 31-62.

KONG Yanli. Analysis of Characteristic Pollutants in

South-to-North Water Transfers and

[4]

Source Waters and Pollutant Removal Efficiency of
Enhanced Conventional Treatment Processes in a City of
Jiangsu [D].
2018: 31-62 (in Chinese).

GUOQY, YUJ W, YANG K, et al. Identification of

complex septic odorants in Huangpu River source water

Harbin: Harbin Institute of Technology,

by combining the data from gas chromatography—

olfactometry and comprehensive two-dimensional gas

[6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

<41 -

chromatography using retention indices [J]. Science of
the Total Environment, 2016, 556: 36—44.

GUO QY, YU J W, SUM, et al. Synergistic effect of
musty odorants on septic odor: verification in Huangpu
water [J]. Science of the Total
Environment, 2019, 653: 1186—-1191.

KIM Y I, LEE Y J, SHIN H S, et al. Masking effect of

River source

chlorine on algae-related taste and odor in drinking water
supplies [J]. Journal of Korean Society of Water and
Wastewater, 2008, 22(2): 227-232.

R e . BT T SR BOR YK Hh R A S0P 3 O vk
RIRTELD ). UM - HIVTRA%, 2021: 34-47.

SAN Yulong. Research on the Odor Fingerprint Method
of Water Based on Electronic Nose Technology [D].
Hangzhou: Zhejiang University, 2021: 34-47 (in
Chinese).

W, BB, T4, . KBISERAHKT kY T
i B AR AR A (D). P gk ek, 2021, 37(1)
57-63.

YANG Shu, WU Mengyi, WANG Mu, et al. Analysis
on migration characteristics of odor and taste compounds
in a drinking water plant in Taihu Lake[J]. China Water
& Wastewater, 2021, 37(1): 57-63 (in Chinese).
FAKIOGLU M, GULHAN H, OZGUN H, et al.
Removal of taste and odor causing compounds from
drinking water sources by peroxone process: laboratory
studies [J].
Engineering, 2021, 43(6): 527-537.

R, KWT, R0, . REWKAEK N 24k
Y], Sk, 2022(1) : 45-48.

LIANG Jingtang, GUAN Huaiyu, WU Xulong, et al.
Emergency treatment of reservoir water with earthy—
musty odor[J]. City and Town Water Supply, 2022(1):
45-48 (in Chinese).

GUOQY, LI ZX, CHEN T M, et al. Implications for

and pilot scale Ozone: Science &

emergency response to the severe odor incident occurred
in source water: potential odorants and control strategy
[J]. Environmental Science and Pollution Research,
2021, 28(47): 67022-67031.

SRR B A R SRy S A AL B A i
ARBIFELD]. B R, 2011 41-42.

ZHANG Kejia. Study on Mechanisms of Typicai Taste
and Odor (T&O0) Compounds Produced by Algae and
Control Technology [D].
2011: 41-42 (in Chinese).

WATSON S B. Cyanobacterial and eukaryotic algal

Shanghai: Tongji University,



%40 5 F 21

OE 4 K HE oK

www. cnww1985. com

[15]

[16]

[17]

(18]

[19]

[20]

[21]

odour compounds: signals or by-products? A review of

their biological activity [J]. Phycologia, 2003, 42(4) .
332-350.

GUOQY, YUJW, ZHAO Y Y, et al. Identification of
fishy odor causing compounds produced by Ochromonas
sp. and Cryptomonas ovate with gas chromatography—
olfactometry and comprehensive two-dimensional gas
chromatography [J]. Science of the Total Environment,
2019, 671: 149-156.

REDDY G, ZAK J D, VERGASSOLA M,

Antagonism

et al.

in olfactory receptor neurons and its

implications for the perception of odor mixtures [J].
eLife, 2018, 7: e34958.

LI X, ZENG J, YU X. Potassium permanganate as a
promising pre-oxidant to treat low-viability cyanobacteria
and associated removal of cyanotoxins and extracellular
organic matters [J]. Water Research, 2021, 202:
117353.

FAA L A R R T b B3R 2-MIB [ BIF 9T R
[J]. HkEA, 2018, 12(3): 1-5.

LU Wei. Review on the oxidation process for removing
geosmin and 2-MIB from source water [J]. Water
Technology, 2018, 12(3): 1-5 (in Chinese).

ZHANG J Z, LIAO Y, WANG Q, et al. Degradation of

odorous sulfide compounds by different oxidation

processes in drinking water: performance, reaction

kinetics and mechanism [J]. Water Research, 2021,
189: 116643.
LI J, PANG S Y, WANG Z,

et al. Oxidative

transformation of emerging organic contaminants by
aqueous permanganate: kinetics, products, toxicity
changes, and effects of manganese products [J]. Water
Research, 2021, 203 117513.

TRCEL . e R B 2 R K B A T i

BRIEATIE (D], Kb WIRG K%, 2016: 23-48.

[22]

(23]

[24]

[25]

[26]

ZHANG Caixia.
Trisulfide and Dimethyl Sulfide Oxidation by Potassium

Experimental Research on Dimethyl

Permanganate in Drinking Water [D].
Hunan University, 2016: 23-48 (in Chinese).
ZHANG K J, GAO N'Y, DENG Y, et al.
(GAC)
odorants, dimethyl trisulfide and B-cyclocitral [1].
Desalination, 2011, 266(1): 231-237.

JEARSE . I VRS X GSM T 2-MIB ) 1% B 4 E BF ¢
[D]. 792 . PG SRHE R, 2017: 9-32.

FAN Yinping. Study on the Adsorption Properties of
Activated Carbon for GSM and 2-MIB[D]. Xi’an: Xi’an
University of Architecture and Technology, 2017: 9-32
(in Chinese).

PIVOKONSKY M, KOPECKA I, CERMAKOVA L,

et al. Current knowledge in the field of algal organic

Changsha:

Granular

activated carbon adsorption of two algal

matter adsorption onto activated carbon in drinking water
treatment[J]. Science of the Total Environment, 2021,
799: 149455.

HUANG X, SHIB Y, HAO HT, et al. Identifying the
function of activated carbon surface chemical properties
in the removability of two common odor compounds [J].
Water Research, 2020, 178: 115797.

PIVOKONSKY M, KOPECKA I, CERMAKOVA L, et al.
Current knowledge in the field of algal organic matter
adsorption onto activated carbon in drinking water
treatment | J ]. Science of the Total Environment, 2021,

799: 149455.

e 42 -

EHER A akF I (1971- ), & mPITEA 2+ 5
2R T AR, 32 B 5K ARSI L K A EE AN
T A HAE TAE,
E-mail:437674857@qq.com
Y5 HH#A:2024-01-07
& @ B #A:2024-03-21
(G X 3 4



