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Abstract: With the continuous improvement of people’ s living standards, residents put forward higher requirements for water qual-
ity, and pay more attention to odor and taste problem. Concentrations of odor and taste compounds in 48 lakes and reservoirs of 9
cities in Pearl River Delta were detected with the method of Solid Phase MicroExtraction-Gas Chromatography/Mass Spectrometry
(SPME-GC/MS) technique. The changes of odor and taste compounds concentrations along the water treatment processes of
wastewater treatment plants and water supply plants, as well as the removal effect of odor and taste compounds by enhanced coagu-
lation-sedimentation process were studied. The results showed that: the most serious stench problem was the lakes and reservoirs of
Guangzhou, Foshan, Zhaoqing, Dongguan, Huizhou and Shenzhen. The average concentrations of odor and taste compounds in the
lakes and reservoirs of these 6 cities were from 70.93 to 116.61 ng/L. And the stench problem was not obvious in the lakes and res-
ervoirs of Zhongshan, Zhuhai and Jiangmen. The average concentrations of odor and taste compounds in the lakes and reservoirs of
these 3 cities were from 22.78 to 58.82 ng/L. 2-methylisoborneol (MIB), 2,3, 6-trichloroanisole (TCA) and Geosmin ( GSM)

were the main odor and taste compounds in all lakes and reservoirs, which accounted for 80.18% —100.00% of total odor and taste

« [EIZR E APl EE ST H (41301627) %8 D). 2018-04-03 YiH ;2018-05-28 Wl sk . XML (1961~) , 55, 11, il
H(#% ; E-mail ; eeslzf@ mail.sysu.edu.cn.

w  MAEVEFH ; E-mail ; zadeozws@ mail.sysu.edu.cn.



114 J. Lake Sci.(#3a#2),2019,31(1)

compounds. The water treatment progresses of wastewater treatment plants and water supply plants could considerably remove odor
and taste compounds. Coagulation-sedimentation process had the greatest contribution to the removal of odor and taste compounds.
In the wastewater treatment plants, the average removal rates of MIB, TCA and GSM were 53.55% , 57.40% and 72.90% , respec-
tively. In the water supply plants, the average removal rates of MIB, TCA and GSM were 64.14% , 69.63% and 36.86% , respec-
tively. In the enhanced coagulation-sedimentation experiment, for the initial concentrations of odor and taste compounds of 200 ng/
L, coagulation-sedimentation process could reach the greatest removal effect of them, and aluminum was not excessive as well when
the coagulant (Al,05) dosage was 13.75 mg/L. When the concentrations of odor and taste compounds increase, the dosage of
Al, O3 should increase, too. When the pH value of the reaction system was between 5 and 8, coagulation-sedimentation process
could reach the greatest removal effect of odor and taste compounds. The faster the stirring rate of coagulation was, the higher the
removal rate of odor and taste compounds reached, and the faster the stability reached.
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Fig.1 Location of sampling sites of the lakes and reservoirs, wastewater treatment plants

and water supply plants in Pearl River Delta
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Tab.1 Information of sampling sites of the lakes and reservoirs in Pearl River Delta
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1.2 LB SIRF

08 PR EE T ( LIPS SR B A FRAN 7)) 5 78-2 XL I T i 30 (4 3ok [ ok S i A 28 ) 5 7
FEARBARBER AL (ERDUE IS BHE AT R A 7)) 5 Agilent 7890A/5975C GC/MSD “TAR (431543 - B 5 A6 Pl 2% ( 26
[ Agilent /A 5] ) ; DB-5MS E 401454 (30 mx0.25 mmx0.25 pum) ;50/30 wm DVB/CAR/PDMS [# A 2K L 4F

B 5 b IR T A AR AL BT R BE S 100 pg/ml 1) CH, OH YW, W 11 Z RSB AUEA TR A
A)52.5 mg/ml (AL O,3t) iy AL (SO, ) ¥ ; NaCl( S 47 46) AT 2 E 30 47 450°C inFh 4 h I ERIE AR A Bl
W1 1,80, (2344l Fl NaOH (4344l S pH #8757 5 18.2 MQ i 4liK , £ Millipore 23 & 2l 7K #5145 5 203K
99.999% F 41 B K.

1.3 EEEEFHIE

[ FH A L (Solid Phase MicroExtraction, SPME ) $ A A5 # VR fj 8 1 3 A1 9% FH TG BE 25 0 7,
GSM MIB [ TCA .IPMP FI IBMP 3 5 fft 05 B 4 5 35 g 4% S VE sl 2 45 % e A HLA ™ ol i SPME R 47 i b
B, I H @55 5% ( Gas Chromatography/Mass Spectrometry, GC/MS) 47 FE I %E.

HIARERT7 % K 10 ml ZKEESFRFE A 20 ml 38 OV TR b, A BT 85350k 30% 1Y NaCl 1 B 7 i &
P, A R AR R PR W SR SO 35 55 1, 3R 4 1002 AR A i #0e # , 60°C 44 10 min,
SPME £ B SK A A TR A i B2 P 2K 1000 s, 4R J5 76 GC HERE 1 250°C ff ¢ 240 s, FRafk AT GC THEFE
I PR ALRE SR A

GC/MS At 214 (99.999% ) # A Wi & 1.5 ml/min, F # 0k 93 & AR $F 3 ml/min, GC 3 #E 1 iR &
250°C , R AR A s s bR s AR 87 THE - 40°C £ 5 2 min, 28 8°C/min F} & 165°C , f£4F 3 min. {514k
R 280°C. EI B T-UHIRE 230°C , PUBLATIRE 150°C i T-figfE 70 eV, R BTG 10~350 amu'™’

1.4 REEFSHRIE

BAKEESARFEEE 3 AFATRE, I B 25 AR (TR 10 ml A FEZ1K , DL RIRE I 25 BREAT 5208 ) .
FAPRHED B RCHI R B 1~200 ng/L (IR G AR R, 9T I GC/MS W8 bRk, 3@ A Ak i (3% 12 2 H A
AEA P L DA S TR RV AE B85, 45 S b o i % S Hodke s 28 (R®) FUKG 2 ( Relative Standard Deviation
RSD) s #4556 [ EPA (4R, R 3 A5 L5 HARY 19 77 2546 1 B ( Method Detection Limit, MDL) ,
R NFE 2 s,

7 2 IR T W ) ARFAE 25 LA & R® (RSD 1 MDL

Tab.2 Appearance time, characteristic ions, R*, RSD and MDL of odor and taste compounds

MLER ) 5 gt/ min - FRAEEF/ (m/z) R* RSD/% MDL/(ng/L)
IPMP 9.766 137,152,124 0.999663 3.89 0.31
IBMP 11.451 124,151,94 0.999889 3.33 0.29

MIB 11.752 95,107,43 0.999901 3.75 0.03
TCA 14.142 210,167,195 0.999422 2.35 0.02
GSM 15.667 112,125,41 0.999781 1.52 0.38
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Fig.2 Test results of odor and taste compounds in water samples from lakes and reservoirs in Pearl River Delta
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Fig.3 Proportions of 5 odor and taste compounds in water samples from lakes and reservoirs in Pearl River Delta
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Fig.4 Concentrations changing trends of odor and taste compounds in wastewater treatment plants A and B
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Fig.5 Concentrations changing trends of odor and taste compounds in water supply plants C and D
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