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Abstract: To investigate the effectiveness and influencing factors of aeration stripping for the in-
situ control of 2—methylisoborneol (2-MIB) and geosmin (GSM) in water source reservoirs, a bench-scale
study was conducted using synthesized water and reservoir source water. The results showed that the
aerator head aperture, aeration flow rate per unit area, and temperature were the primary factors
influencing the efficiency of aeration stripping in removing odor-causing substances. Under conditions of
a 5 wm aerator head aperture, an aeration rate of 2.830 L/(min*m?), and a temperature of 25 °C, 48 hours

of aeration resulted in reduction rates of 2-MIB and GSM by 81.7% and 84.3%, respectively. For
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reservoir source water, aeration not only directly removed the dissolved 2-MIB in the water but also

inhibited the growth of odor-producing microorganisms, such as algae and actinomycetes, thus reducing

2—-MIB in the water. Compared to the non-aeration control group, aeration at 25 ‘C achieved a reduction

rate of 88.5% for 2-MIB in the raw water. Preliminary economic analysis indicated that the operational

cost of in-situ aeration stripping for controlling odor substances in the reservoir was only 0.042 yuan/m?,

significantly lower than the emergency treatment costs at the water treatment plant.

water source reservoir;
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situ control
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BRI A VIR I R R SRR S
BR AR S Sk R 28 W R ati K AL &5 . IS
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“hy 75 52 W S W X S B K 3 S K HR 2-MIB (1)
FIBRAAR O R K 3 A I K SEA T30 86, H
FLK RS HA T iuEE A 3.30 NTU, pH 2y 8. 35,
CODy, 4 4.70 mg/L, "t 4% 2 a 24 18.5 pg/L, 2-MIB
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K JH 47K B 1] 2-MIB 1 GSM ¥ ¥k , % JH S %
S Y 5 o3 ) s B Rk FL AR (5,20, 80,100
wm) BN AR EE SR 0. 566.1. 1321, 698 2. 264,
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BT LIz R ALs A 745 S f7K AR A 10 mL&-45f
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Fig.1 Effect of aerator head aperture on removal of
2-MIB and GSM by aeration stripping
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Fig.2 Effect of aeration flow rate on removal of 2-MIB

32 40 48

and GSM by aeration stripping

& 2 T L Y, 2-MIB I GSM Y 2[R R 1 B
PR RATTY Y SN B NI it = I S KR VAT Y S
IR B — S BRI, 2-MIB Fl GSM 225 R (142 5
WL AR /N

BAL TIPSR I B e A LA R = Y
VB PR 8 LR A ot 2 B A - O3 KT A Il e 422
fiph 2 1T FH 5 8 KT ORI ) R B R B A A R
AHAE i 1) SRR A T, R AIR T A2 S B ) 5 D459
ORISR R MELBR ) O ST DRl L BRI TR
E R A R R R A5 S0 R R =2 T o R s 3 3 K
BT A% T i, DI R T WA T 1) B

K —G sl J1 %05 B SR 45 AT, 2
PO TH R SRR R 0,566, 1. 132, 1. 698, 2. 264,
2. 830 L/(min~-m?) i, 2-MIB f4 k{543 %4 0. 020 6.,
0.024 9.0.029 2.0.032 4 #10.037 0 h™, R4 5| N
0.976 0.0.972 5.0.988 7.0.971 9 #10. 975 9; GSM
(9 kA543 5 47 0. 021 4.0. 026 0.0. 031 8.0. 035 6 Fil
0.040 2 h™', R4 51} 0.972 5.0.966 6.0.978 4.
0.981 5SH10.984 1, nJ Ul , ¢ B i AR S 55/
A 2—MIB 1 GSM 114 2% [ 5 bifi 5437 1] AR R R 48 K
TR v, 2 oA T R A 4 K B — s R B I
BRI MR AR /N, R, 7 S B g e e B3
SRR AR AL S o g
2.3 IROERYIRANGE K ER M

MRS ALAR R 5 wm . B0 [ AR S R
1. 698 L/(min-m?) & JE 25 CHYRME T, 5T IR
W ) T3 40) L v 8 X R AR B SR A e T . FE T AR
e B 4 20.50,100, 150,200 ng/L i}, 1< 24 h DL
2-MIB i 5850 91 h 48. 34% | 46. 17% .50. 35% .
46. 15% F146. 44% , B/, 48 h DL 5 19 £ 5300 51
69. 19% .68. 96% .73. 26% .70. 96% 1 68. 74% ; 7EH
] 25 14 T B8 S 24 h LUJS GSM A9 25 B 43 il A
49.76% \47. 92% .50. 15% .48. 28% F146. 94% , B¢,
48 h LLJ5 GSM 1 25 B 23243 51 Ry 72. 25%.70. 30%
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Tab.1 First-order dynamics simulation results of

aeration stripping under different initial

concentrations
WA B/ 2-MIB GSM
(ng-L™") k™ R? k™ R?
20 0.0253 | 09947 | 0.0274 | 0.9960
50 0.0255 | 09810 | 0.0265 | 0.9850
100 0.0286 | 09849 | 0.0292 | 0.9855
150 0.0265 | 09852 | 0.0278 | 0.9889
200 0.0250 | 09924 | 0.0257 | 0.9913
2.4 REMNZM

£ 2-MIB Fl GSM ¥ £ 347 4 100 ng/L B3k fL
RS wm B T RS R 1. 698 1/(min-m?) 5%
PR 55T I X S B AR I R ), 45 S L ]
3. TEIRFE N 10 “CHT, BES 4 h 5 2-MIB Fl GSM fi4
EBHR MM 9. 56% F112. 60%, 1 1£ 30 “CHBRES,
4 hJ5 2-MIB F1 GSM ) 2 B 28 43 5 $2 /55 &8 25. 65%
1 29.66%, 43 B 35 M T 16.09% F1 17. 06%. TE
10 °CHJ B 48 h J7 2-MIB H1 GSM [ 2255 343 5 by
61.95% F166. 33%, 1M 1E 30 ‘CHFIES 48 h 5 £ H=R
I3 W4 & 85.23% Hl 86.87%, 4y B4R TF T
23.28% F120. 54%. 1] LAF ), Toie 2 K i [A] g <,
S I ] B, 2—MIB Il GSM B 25 4 2R 24 B Ui 2
(T TG

R —9sh 128 7 B SR a5 AT A, 2
IR JE 4 10.15.20.25.30 ‘CHF, 2-MIB 1 k{53 51 K
0.020 1.0.024 6.0.029 0.,0. 036 8 £10. 042 7 h™', R
43524 0. 996 3.0. 992 1.0. 992 4.0. 986 1 F10. 982 5;
GSM Y k{EL4351°4 0. 022 9.0. 028 6.,0. 032 6.0. 039 1
F10.045 4 h™', R>%3 55 0. 993 1.0.993 2.0.991 3,
0.977 3#10.977 6. 7] UL, 2-MIB Fl GSM (1) W fIit 33
H RN B A IR ) T v T R, 16 IR A T
A FIT 2-MIB A1 GSM A9 B W I 25 Br o 4 0 B
1 RE AR %) 285 B8 AL, T AT 22 Ao 19 = AR 5 ik

/I DR T WL ) Jo B ) e e <O I 3 A
Lo ASRKAR PR B K R 2 4 P A AR, 1k
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Fig.3 Effect of temperature on removal of 2—MIB and
GSM by aeration stripping
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ng/L 35 THE 22 30. 0 ng/L H138. 2 ng/L, BB Bk
FE R A W 2 RS R BRI, DA TC BRSO R
TKUL S 72 /NI 2-MIB ¥R B2 R 5 R, 10 F1 25 CF
KR JFK B K72 hJe R B 4y 1 9 68. 7%
88. 5%,

—s— K JEJFK
50 ¢ - & AUKELH 20 ng/L AR
—A— K EJFEAKINFR 30 ng/L
o040 - A= AKEH] 50 ng/L
= —— TS KUK
o0
< 30
£
®
2 20
=
&
() i -
0 12 24 36 48 60 72
t/h
a. 10 °C
—=— K JEJF K
50} - & - 4K 20 ng/LARE
=~ —a— JKEJFK AR 30 ng/L
»IJ 40 - A= @ﬂ‘j(Eﬂf‘ﬁ[J 50 ng/L
& —— JoIE UK R K
w30
[=a)
= 20
&

t/h

b.25°C
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Fig.4 Removal of 2—MIB in reservoir source water by

aeration stripping

i — 20 4 A 1 BRSO RIS K i SR A
LW . SEHRRT, SR W% B 994 CFU/L;
TE10 °CF , XF BRZH AR 72 h s B Ak T8 258 i 0 1)
41 046,787 CFU/L; 7E 25 ‘CF , % FRZH FIBES 72 h
S O IO T % % 3 ) A 1 430,409 CFU/L. ANTRlR
FEN SEB TS S R AR WK 2,

2 K FRATHL 7E 10 F125 “CF , JoHR %
WEZH 1) e S AR 2 TR 34 R — o A B S L, 17T %
PRI AR A — 2 i8O8, 5 o =Ox R
ZHAALE , 10 “CR B 72 h 5 7o MR g A = i3 43 3]
I V8, 48. 9% Fll 42. 0% , Jit £k 1 I Ik 24. 8%;25 ‘C
R 72 h JiT 77 ML AR 77 LS 43 S U8 7 1. 6% il

61. 3%, L B HIIH 71. 4%, 37 & T IRk
AR T KRB 1A S A TR T IR R T
WA, X PR R W BR T B R BR K
T B A5 1 2-MIB S, i REAS 38 1o 410 ] 7™ WA AR ) 1Y
FEE IS K P 2-MIB A . 75 Z B, K
PRI v B AR T T O B T SOk R IR
BRI X2 K KR B 23 1 AR W02 0 B vh O R A
HEAH L A O TR R, 3k 3 W2 I B R TR A S 1K
J2E ELR W) S ) R
®2 FAREBETIHRIEEEMEHETL
Tab.2 Change in algae species before and after

experiment at different temperatures

B E/(10* 4L
10 °C 25 °C
B H SIS RT = =
FH s | T x| BT
72 hJ5 72hJ5
| JEEE | 220 | 270 | 105 | 2700 55
FENLHE
WL | 145 170 | 12.0 | 205 8.0
E| a6 779.5 | 823.0 | 477.5 |1032.5| 399.5
S 816.0 | 867.0 | 500.0 |1080.0| 413.0

2.6 BREKEREFHENS S

FREG R S0 25 5, 76 /K BOK 171 31 X 4805 &
M IR O 2R 495 (2 K T R T B < 8 Y ] A
A il 2 E T RE , v R F K B R s K RS,
FRAE) ZR G520 ) i) ] 42 BE g af] X35 P9 P 380K D 45 7
BFIa] R 48~72 h ikt . DABUK FHEZK 38 10x10% m?/
d K FIE ] Sy 72 b, D ] Xk A4 A4 AR
h30%10* m’ s # BT S47K T R 5 mott, MRl ) 7K
AT AR Ry 610" m?* ; 42 HECEAL Th] AR BR <4t O 2. 830 L/
(min-m?) 1 FLBE AL FRE R 1 m b, i A
4 169. 8 m*/min, 15 A A5 HEAR T 186. 8 m*/min,
2% (R HER BT 56 1L 3 &) ), T
VeFH 2 & O 1/ 49. 0 kPa JE i 93. 5 mY/
min [ % 25 XL, BT L B AILEL TR R 220 kW, 4%
HE Tl F H S0 A% 9 0. 80 7T/ (kW -h) 1154, 1547
HL 2% A 4 224 J0/d , #2K 5110 0. 042 J6/m? . A TEIK
T P9 2R FH B A 308 e 0 o 4R Ak S5 7 S b B 384 n
M AT A — ¢ 0. 3~0. 6 T6/m* ', B W, , 3 F i
AR 3 A A IR K 2R AT DAL 0 32 A AR S
KT IR 2 kb HE

T EEI T /MK, %R E SPRK IR K
G K KN S5 R B 2tE  Je S Tl 2 i
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