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FE . b TRIEEACIE K SO0 5 Sk U S AR AL . A e LR KRR ) . gk BR R P AR IR AT A KT R A
BT EHK, L4 B2 (Geosmin, GSM)FI— HIZL 52 EE(MIB) Wi FhSE Yy BN IR IT 3 %, 38 ) T 25 - [ AH 1% 36 B0 A0 a3
% (HS-SPME-GO) #7450 . Z5 R F W . —4FEd A K JF/K GSM Fl MIB 7€ 4—5 H A 11—12 H WA~ B Bk B ¥ 01 & 7
B H i R P IR B R B E A 40~50 % . HARBBr GSM ¥4bTF 10 ng/L LI, MIB JWAE 10~50 ng/L Z[a] . @ 5 H
PR A TR B AR AL AR . MIB S A R K IR Y EBESONL JT5 TR K 0 7 IR ok 0F 7 ol L A 4 o VR A AL 5 i BT [+
YEH s KT ¥R L% GSM Al MIB JoiH 1) RBRECR - FIH BGL1 MR K 52 550 FR h i SR BEAT 1 3R )5 . R B 34
PR 28, JBTHHET]; GSM, MIB ¥ B M) i 10 ng/L LU 43 5 75 2 28 ng/L Al 1 317 ng/L.
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Seasonal variation characteristic and source analysis of GSM and MIB

in raw water in a water plant of northwest China
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Abstract: In order to explore the sources and variations of odor substances in a water plant of Northwest China, and
to solve the odor problem of drinking water, a water plant in a city of Northwest China was selected as monitor
object, using the method of headspace-solid phase microextraction-gas chromatography to do the detection. As a
result, the concentration of GSM and MIB in raw water of the water plant significantly increased between in the
April and May and also between November and December in a same year. The highest concentrations of both
materials are 40 ~ 50 times when they are mentioned to each corresponding threshold odor number. At other
stages, the concentration of GSM is under 10 ng/L, while MIB is in 10~50 ng/L. Through comparison of these
two odor materials, MIB becomes the main odor substance in raw water of the water plant. The water temperature
and turbidity have a synergistic effect to the concentration of GSM and MIB. The traditional water treatment
process is no use for T & O compounds removal. At the same time, BG11 liquid medium was used to cultivate
algae in the raw water in June 25, and analysis on the change of algae and the concentrations of GSM and MIB were
carried out. Results showed that dominant algae becomes phormidium tenue, an algae that belongs to
cyanobacteria. The concentration of GSM and MIB increases from under 10 ng/L rise to 28 ng/L and 1 317 ng/L

respectively.
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WEST . BUA 5T 32 SO0 IR MR By Bk AR B 0 A2 £k
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WRY B B AR AL 55 K i K B AR bR 2 TRl 89 56 & . L
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1 SLEHMBERE

1.1 W F5RF

[i5] AH 1 & B s & (SUPELCO, 2%[); SPME
#H 3L (DVB/CAR on PDMS), (No.57328-U,
SUPELCO, EED; /3 KF(JA2003, L ifgEF
PR A BR A W) s e 7 AR FE 2R (85-2 A,
LAY M) ) s GC-2014 A AT
(s m], HAD s JOLRMEE )R 901, HAD;
AUTO M10 32K 55 #14¢ (Cellometer, EHE); 4
Jhpr (TM93703, b 58 36 IR = A 28 A IR 2 |)) 5
AL (o pral, RER b= 0 E R A FD
#al K (Millipore, 18.2 MQ + ecm); H i ({4
4fi, Fisher, 2% ; 100 mg/L GSM/MIB f&, i 4t
IR AR (98% . 2 Sigma-Aldrich 24 #®)). #
FhUR Ry A Py AP S 2 1 PR .

%1 GSM f1 MIB 438 4k 2208 7 15
Tab.1 The chemical and physical properties of GSM and MIB

HFR 4FK AHXF 4 F i /g » mol ™! FEVRJE /atm 25°C Y BE /mg » L7 5B s/ °C
GSM Ci, Hy O 103 5.49X10°° 150. 2 165
MIB Ci H3 O 908 6.68X10°° 194.5 197

1.2 EWHZE
L2, 1 WRWRY) 5T 5347 7 vk

TS -[E AR T A BOP 3R . K 2 mL f DU K A ik
A 4 mL # BUfE (Supelco A 8) H1, I 0.48 g
NaCl(Zr#rai. 105 C FHF 2 b, AN/ T
PoFET-. 7 B S5 5 D8 T RE 7 A R s bk
ek, 7E 65 C TR H B MM AREE, #
B30 min, ARJEREPELT GC T, MR TS5 IF
HA R 5 SR BUSR . i  Fi [8] 24 5 min.

S S o BT S BUR (Al N g
30 mL/min, &X 30 mL/min, %55, 40 mL/min;
HERE DR B 250 °C; FID kg U 2% W& B 280 C;
RTX-1 BAIEEH: (30 mX0. 25 mm X 0. 25 mm) ;

HiERE)FE. BIGIEE 60 C, f£%F 0.5 min,
Pl 30 °C/min FHEZE 100 C, FHLL 15 C/min Fii
= 185 °C, HLL 30 C/min FHEF 250 C, &
6 min, MM TFHIRFEF A 15.67 min. BEE MIB Hi
GSM P Feh S0y J5¢ 1) Y8 RO b v Y, TR ) O 2 Y
1E 5~1 000 ng/L Z[a]H)— RFIE S . 56 H Aok 2l
FH 245 ) A7 B GSML Al MIB (14 £ 2 3 46 5] v a) ik
FEL P Al K G ) SE g b o1 . RS A

HP-SPME-GC yEBEAT 43 M7 . P LL SO 4 ot 11 0 i
FBURGNAERR . o7 5 ik B8 Ay A A b 22 1) b 1 b 2 (&
D. oTLUEH . PiE bR ih 2880 5 A B I a0 & i
M, A RBIKE] 0.99 LI . MR HI168-
2010 b, HEARFE: GSM A HR A 0.5 ng/L,
MIB £ tHBR 4 1. 0 ng/L, BURTCAETF KK LA
FrifE ) (GB5792-2006) BLE B 10 ng/L brifE .
12,2 JKJT IRy 5 RS: )

M 2014 4E 10 H—2015 4E 9 H. &% HBUE—
W, AEKT VU= R H)3E ) B K A R ) 8% A K
A FRAE FL I K AR TR, BUORERS R A 250 mL 5§
SR FEW KRR A A, IR Pty [l 5230
F T GSM I MIB A B0 . BIWPRTET 4 °C
VKA. PRAFIS T AN G 12 he [R] B H P LR g ot
WY & b R T OBC T — TR BEBE BE Y R
1 000 ng/L MR & bR 5 W /0 A 45 R 1 2 P
R MIB, GSM [ H 0 i) 18] 43 3] 34 6. 077 min FlI
8. 132 min.
1.2.3 PRI FELEETIR

SCIRE N, E AR H BG11 Wk SR 5L B
TS KA 1000 mL BYHETE N 10 %0 H
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Fig. 1 The standard curves of two T & O compounds
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Fig. 2 The gas chromatography figure of 1000ng/L GSM/
MIB blended standard
IR IR 24 b, HHBAUKEERTE®)E. &5
O\ B4R 22 400 °C o 30 min T B2 B A BL 2
Bt . ARG BGLL AR SR AL L1+ 1 ML 5K
JUIEOKIR A B 20 ARG RO 5 I B 37 A6 b R SR
— Bt ) J5 M5 e S8 B S i R A2 AL . (6] I Sy
T GSM Fll MIB ik . R )5 % H Cellmeter 325
O GEAT IR, AT BESR AL . IF TR 901 9%
Yo BB LI B ST A . AR X b R TR DL R K
PRI P i R

2 ZREHH

2.1 GSM #1 MIB Z5 4k #1 £
2014 4F 10 H—2015 4F 9 H=Zz 18], *F A KJ™
JEKH B GSM Fil MIB ¥ B 3R 7R 0 43 B, 45 SR 3%

BY: R K GSM Il MIB Bk BEAE 14 4 11—12 H
15 4F 4—5 AeymiAutim B, HHEBHAE, HA
[ B PR IR R 4 I ) AR AL R AR . LU HoAk
53 T bk

2.1.1  MIB ¥ A8 {b J

mE 3 PR, MIBREELE 14 4F 11 H 18 53k
FIEAEUEMR, 4 401.9 ng/L, AL W0 B ) B
IR MR, B HR B R (10 ng/L) 40 A3 £i%;
I54E4 H 20 H, MIB K% A ilg. X
106. 8 ng/L. HAwE By, MIB £7E 10~50 ng/L =
B, b GSM R BEmS . I Hos T H S .
2.1.2  GSM e A5 4k i

GSM VR EEAE 14 4F 12 H 4 HIB B E A 5 01
b 90.3 ng/L; fE 15455 H 25 HIKEI 5 =4 ik
fBL, AL ST B ) B N ) e KR B, oA 484. 7 ng/
L, #d H R BI{E (10 ng/L)40 A A% . W i i) A9
HoAbBS B, GSM B R4 T HEBIELLT .

PN b IS A g o0 R AR AL B OR B, BAR
GSM ¥k FEFE 14 4E 12 H 4 HiK#] 90. 3 ng/L, {H
2 MIB ik BELE 10 H A 11 H 4y 0k I vh ¥ 40 F
100 ng/L Lk, HHHB 401. 9 ng/L ¥ B 0
P e i 11—12 H 2208, /K0 3 ZIR R Y it
5 MIB. WifE 15 4F 4—5 Ay, MIB WEFE 4 H
20 HikF| 106. 8 ng/L, 5 H#I FI%F) 63.4 ng/L. 5
HARE 6 HK, MIBKEHLT 3 ng/L LIF, 1
GSM WIFE 5 H 25 HikF| 484. 7 ng/L My BEIEAH .
BICAE 5 H . K EZRRY) i GSM. 78 Wi
1) N 0 s By Bz, MIIB i B i 5 7> GSML, HL
BT HSWREME. K KRR EESRY . K
WA, —FHBRT 5 A R HSN, MIB ¥4
A TR IR K R i 2 BEEIE ) i

T F L A g I ) VR RE AR AR ROk TR . MIB AR
xRS, 78 11 H 18 H ik B 5 K uk 2 2 1 i
J&, MIB &2 24bF 100 ng/L VL&, WifEk B &k
WEZFEN—ANHN, MIB R EWE G T A &)
BIME 5 5724 . ME 3 ITLIEH, GSM MYk B 48
AT MIB 1 5, B S B SR A b i M, 15
E5 H 25 H, GSM ¥R MM IEH K285 &
SCHGHGR ] K
2.2 BHERYRRETHUZmMEZRSH

RAR K A v, WRLUR B 5T 9 ke IR 32 R e 2K
MR AERKMARIREGR KRR BARKME
W, R R /NTE — E FR B L RE R B KAk S
gy 2, . BRI E . K] DL BROE
A PR RE bR, RS BT IR MR T ) AR AL
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Fig. 3 The concentration changes of two T & O compounds

2.2.1  WRORY TR E AR AL SR B G R

WSS ) BE Py . A ZBKIRARAG. 13 Ay K
MERFE 9 °C A4 EFKIEE &, 6 Hoy ik
16 ‘CLA L, Woim i) py /K iR e R AH 22 10 °C, AHAR
WA B8] B i K TR AS AL I 3P 2% . INIET 4 oT LU
PSR 4 o i B AR AL ST B R &R

TESG Py 7 vk B . 2 T A A IS Ta) B
KRR EE#RAE 14~16 ‘CZfa) . BARIME . 7F 14 4F
11 H 18 5, X MIB i B ik B 0 i, KR K
14.2°Cs FE154E 5 H 25 5, 4 GSM ¥k Bk 3%
BN, K&K 15.6 °C. HAdK B, iR EEATE 14
~16 ‘CZMu), RME7EKIREARH 1—3 H AR E &
F 16 CHy 6—9 HEF. GSM Fl MIB 1355k H B ik
JEE J) B8 P 15
2.2.2  WELBRYIT S A G R

BB S BT, WM TR) Y . A KT R K
FAESAEE ., S B. GSM Fl MIB 7 Fhis ik
P A R T R AR BT AR, S
GSM Fl MIB W3 BEAR AL I AN ] 2, SR ot i)
1B — A & A A R IR BB JS 0 Il 95 0 . 7ESURYY)
Jo A JEE 185 38 0 AN B B MIIB () i 38 s i 0 JE K
o (R & A ) I DI TR) B A 15 d A2 A5 (&L 5 (a)) s
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Fig. 4 The influence of water temperature change on the
concentration of two T & O compounds
GSM 1 2 U6 (B 24 i 72 7K A oy B2 I e T e 3
SNTU LU ih Hy B 5 ot 2 06 ] ) iRk fia) 1) Beg )
B (& 5(b)). PhEER) S =N IEE L EAE 7 AW
A1, SRR KIRIE B 18 °C ., {H R BOR Y Bk I
BEAT BRI BEAZ AL, . 356 B WK o () 7 2 14 A2 Ak

52 31) 7K ik Rl ) Py 1] 5200

B 0 IS0 A B i 8 AN B b 3 Sk K T IEK
M pH . A FEA RS KBHEbREEST TR .
I BZ Y. = A R AR SR A W0 B AR fb
AR, pHERARERAE 7.6 ~8.0 Z ), KL
s 1

JE K A S RAE 0.07~0. 14 mg/L Z 18],
FEA R IEALERFA(E 2. 48~3. 76 mg/L 20 . T
=ROK S bR B AR O R, BT E AT JROK
Hr GSM I MIB 5 fif WL 49y Jot 4 B2 A% Ak B9 5% Bk
AR
2.3 K] HEIKRIZX GSM 1 MIB X BRI R

AJKT KA B T2 R A Rk, DU,
. HFEREOK L . UK A ME R A TN
HLZE, URGHABERIE RGN, V 28
{18 S S O Ay 3 S A T S IR . & 6 oK TR
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Fig. 7 The effects of water treatment processes to

remove GSM and MIB
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B K EAE AR T B K MR 22 Jii K Ak v 1
A AR A 7 A K R MR R () 8 1) S JRCIA L g
TOKEAREEMEEE, HEEE D, PrLUALESL
By NIk BGLL 8537 R AT R % . K 0K S5 57
REWL), ERGREFAENE 28d 5. H
Cellmeter BERTHEAOGHHEBERER . 1 mL FHP
WEEEEC 2. 07 X107, MEHCH 5. 21X 10°. H,
VR HE NN 3,33 X107, AR AR Y B AR
1y 64205 M EEEECh 0.94 X107, N M EEHM
18%0 5 SMAT Rk BE A BE M AT BB R A Y. BEA
JE0.3X10° A, ZHBE AN G EEW 1164
A FHCPR R, LR TN, A
fig 7/ MIB fl GSM PFPIRBRY) T . 28 d J5 , 357
IKURECK R Z ) R R, KB R BR A,
KH MIB Fl GSM 1)k B2 e 9] Y 10 ng/L LR 43
MFER 1 317 ng/L F 28 ng/L. & 8 i J8J# 90i
FOURMBE T BRI o BHATaRBE. M
AVBE AT BEX R 400 £ 3 ZZBEHUKR 200 ).

3 &g

(DK JE K GSM Fl MIB 9 fil B 4 it 144 1k
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Fig. 8 Microscope photos of typical odor producing algae
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