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Source and Fluctuation of Trace Geosmin and 2-MIB in Drinking Water of

Shanghai
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(1.State Key Laboratory of Pollution Control and Resource Reuse, College of Environmental Science and Engineering, Tongji University,
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Abstract: Liquid-liquid microextraction/ GC/MS analysis method was employed in detecting trace odorants in drinking water. A-year-long
investigation on odor chemicals was carried out in source water and drinking water in a certain waterworks of Shanghai. The results showed that
2-MIB was the main contaminant which induce disgusting odor to drinking water of Shanghai in July> August, September and October in a year
with the peak concentration of 2-MIB 152.82 ng/L in raw water and 97.94 ng/L in finished water from waterworks. Oscillatoria was suspected

as the resource of 2-MIB.
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Table 1 Physical and chemical character and structure of GSM and 2-MIB

EAS oyt Vi Wb r/C VR /mge L Ko Ky /atm® o’ *mol ! 245 R
OH CH;

TRE 182 CpH,0 165.1 150.2 3.70 6.68 E-5 (}6
CH;

TR R 168 CiHpO 196.7 194.5 3.13 5.76 E-5 % on

| MRS I 200 mL 7KFE, BT 200 mL 7% f i, A ik
FE P KRR BRI T, RS Skt S 0 30 3 i 1 e <,

1.1 SEEAUEE R 52 56 75 22 I N — 22 & NaCl Al Na, SO, . [ 7KFE
QP2010S “TAH € 38 s A CBy e, HAS, RTX- A 10 oL BRI S CE BEW B GRIE 50 ng/pl), 28
SMS B EHE(30 mx 0.25 mm ID x 0.25 pm) . CJ W SHIA 1 mlL iE CREW W, R 2 2 I ), i

VU 32 e i ) B R 2 (VLT 10 min Ji, B B2 IE CRERIR, 200 TG /KB IR A 45
1.2 ) A i J&i s GC-MS HEREM AT, BEFE B 1 L.

GSM F12-MIB A F5 7 i, 19 T~ Sigma-Adrich iX7  1.3.2 @ik
O], A = 98% 5 F AL ¢ (1-chlorooctane ) 4 Fx UE THEFEF 4 60 °C (1 min), LA 15 °C/min ) THiE

it W A Flucka 2 ), IE O BG40, W H Sigma- 3R THE A 180°C, £ 0.5 min, 285 LA 40 °C/minff]
Adrich 27, 26 = 95% ; S50 7K Milli-Q #E 4li7K TR T B 280°C . BEAE TR E K 200°C, B T UE
(18.2 MQ), S5 Fr HI F B 1K NaCl Al Na, SO, 473 200°C, 35 1L 250°C, 70 eV, 643 it BERSE 50,k
Hréatl, £ AT 20 B 28 105°C, 400°C HE T ArdEfif & it 1.5 mb/min. PR TR PR B I (] Ry
(R A% A T A E AL SRS T R — 2 B GSM ML AESS TE Pk, W AR E B 2-MIBII AR AE 25 74 95,
2-MIB, R HVE i T 2K b, Boi i 10 mg/LIOARAE  CREAINTAL Y 7. 180 mins GSM AFAE 124 112, TR B

fiti 8K . I TA] 24 9.709 mins P AR — & -FE 2 VRRAE 25 1 93, f&
1.3 SEE 7V B )2 5.673 min. B 1 b 2-MIB A1 GSM 1) &
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100 93 100 - 112
750 75|
8
& 50F OH 5o
41 55 OH
850 43 e 107 s 25, 3% o 5 97111 125
79 93 ‘ ‘ 5 ’ 149
18 |2|7| 39I|‘ \||59 Wl 121 | 1?0 168 0 ||| L. o Ll 63 el |." L 1?4 |"I;2
25.0 50.0 750 1000 1250  150.0 250 500 750 1000 1250 1500 175.0
miz miz

Bl1 tREM-BERIKFRIEDE
Fig.1 Mass spectra of 2-MIB and GSM
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Table 2 Calibration curves of 2-MIB and GSM by LLME method

wEm Tt pih 2 K WG F /mge 1L~ B /g 1! R? RSD/ %

2-MIB y=4.865x 10"*x 5~1000 5 0.998 25.2

GSM y=6.649x 10~ % x 5~ 1000 0.995 10.4
AT H BR 2> B RT3k 5 AT 1 ng/Ls 2-MIBIOAS PR A i A SEss

T GSM, 1T B8 A& T 2-MIB I A A & M 3 Rl 11,
2-MIBJ KA T A A G5 4, BAT AR & 1, AE B
(0L 5 25 A 5 o A0 O ATk D 1 35 A A
U s AR PR A i A il 7 ) <Ak, DRI A v
BB % 2-MIBI 3 fiA , AT 5 350RG: Hh B 1) 7 v . 5 4b
2-MIBII AR AL T GSM B ] G842 i 1 2-MIBAS:
o B 25 v 1 D A
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Fig.2  Chromatogram of 1-chloroctane, 2-MIB and GSM
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HIKKE pHE N 3 ~ 6 2247 % GSM F12-MIBHEEAT il

1 3 AT AN, 4 BRI 2 24 43 7 A 50 ~ 500 ng/LL
i, 2-MIB R R v ik 459% LA b, e i 62.9% , AH
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Table 3 Spiked recovery of 2-MIB and GSM in different concentrations

IR 2-MIB GSM

/ngL~! [ % RSD/ % [ % RSD/ %
50 49.2 2.1 80.6 0.4
125 47.7 0.4 66.9 3.1
250 60.9 5.2 82.6 8.7
375 62.9 3.5 85.1 0.6
500 62.9 8.9 85.0 9.5
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Table 4 Water quality parameters of Huangpu River

KRR VEWE/NTU UVysy/em™! TOC/mg"L~! S /mge 1! A A mg 17!
BIATK JRK 18.5~50.5 0.119~0.172 7.21~8.22 0.19~1.4 0.35~0.69
AR K 19.4~42.1 0.116 ~0.164 4.65~7.77 0.11~0.24 0.24~0.68

}139.27 ng/L, £ 8 JIA Ik 3]s FRLUCKS H 9K FE R AL A
7 A, 79 152.82 ng/L, 11 G B2 10 ng/LLLF 4%
REHZK T B 7K o d i F P85 &0 78.44 ng/L, B
e RS R FE R AEAE 8 H, R 79.72 ng/Ls 11 2
JaBEZ 10 ng/LLA N AR K I B 7K ) B K o
2-MIBEAT — B At #, 25 88T 10 ng/LI,
PR K R ) B AR T 2 2-MIB K 28 K IR 2=,
AR AR VAN DV N RSl = =i o 770 R ic - R Sl
S, B RIAE TR T R R R D K B B TR oK
Yi—— VL, I ELARE A AT UK 1, AR A
AK]IEIKE TS 45 km IR ZKE T8 205K ), ik
ETEIE ST BR-MIBIIHR 2K, AT WA 0 T 7
WAL 1) 25 B A — 8 I A, Tk B 409 .
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2-MIBI i 1 I8 4 v UL, 8 H 432-MIBCR B I i)
7.180 min) U [T AR B2 U vy £ K, I 7K i 2-MIB 1) 5 it
76 8 ik i & 5 tp it 44004 6 ~ 11 H 3
VLK GSMCOR B B[R] 9,709 min) 1 €43 ]
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Fig.6 Locations of sampling sites in conventional treatment flow of Yangshupu Waterworks
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Table 5 Water quality parameters of effluent from water treatment units of Yangshupu Waterworks

KRR VEM S /NTU UVysy/cm™! TOC/mg"L.~! S /mge ! HE/mgL~!
JEK 19.4~42.1 0.116~0.164 4.65~7.77 0.11~0.24 0.24~0.68
VUBE 7K 0.63 ~3.07 0.109 ~0.135 3.93~6.50 — —
JEJE K 0.37~1.89 0.095~0.125 3.68~6.39 — —
HK 0.017~0.28 0.102~0.122 3.27~6.32 — —

H12¢ 5 AT L, R 200 ik B ) 4 o 2k R A U
ZBRFNIE E] 959 UL I, X MR FR UV, ~ TOC
AT — 5 2 BRBOR, 44 20% ~30% .

7 RIM KT 2 2-MIBI AR AL 4k
FUEE . B 7 o7 WL, 7 ~ 10 A A & 2-MIB S 48 i 1R I
1,8 H oy B &k B T, H K 2-MIB ¥k B2 R
97.94 ng/L, LEIC i 2-MIB (1) WL [ 1 . H J5 7K S Ui iE
KT AR R 7K il 2 (R0 B AT DL, 6 S WA I 5 K
2R, 7 A 2-MIBF & i AR 07 K JRK >
JEIE K > YTVEIK > oK, 8 A& EMiF 4 HK >
DUBEAK > K > 357K, 9 H & w4 HiK >
JRAK > PLEEK > 385 7K, e 2-MIB & BAK K H
Uy, 25 T E B K 2-MIBI & 2 JL-FAH [H, T WL
T 20 2-MIBEEAR R LB . 2 T HKE TR
JK R BRI G ) 5 B K T e 2 T2 Bkt 2-MIB
A LB, I A 7= 42 2-MIBIFI 7] g, A e 7K )
A TTHEAT T 8L, R BLDTTE vt B A KA K&
BEIS R ERSORG I T /K AL BEA ) b, Lo ub T
REE B IR JR2-MIBIR P55 7w, 2210 R BRI K ) 7
R A 3 3ok 6] 7K Ak BEAS) R AT 1D A 4 RN A BEATAE )
RO RN, KT TRARA T 20 i A A A Y A e 1
I, 5 350 P9 2-MIB 1) RS B0 TT B J2: 3 B HE 7K 2-MIB
WP = T JEUK R S A
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Fig.7  Concentration of 2-MIB in conventional treatment

of Yangshupu Waterworks
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Fig.9 Removal of trace odor compounds in conventional

treatment units of Yangshupu Waterworks, 2006
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Fig.10  Oscillatoria in raw water of Huangpu River
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