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Abstract: A novel adsorbent was applied to enhance the removal of two typical odor-causing
compounds including 2-methylisoborneol (2-MIB) and geosmin (GSM) to address drinking water quality
issues arising from these two substances in raw water. The influence of key operational parameters,
including adsorbent dosing method (wet vs. dry), dosage, and humic acid concentration, on the removal
efficiency of 2-MIB and GSM was systematically investigated, and the practical applicability of the
approach was experimentally validated. The wet dosing method employing the novel adsorbent
demonstrated a more effective removal performance for 2-MIB and GSM. As the adsorbent dosage
increased, the removal efficiencies of both compounds exhibited a consistent upward trend. When the
dosage exceeded 10.0 mg/L, the removal efficiencies for both compounds surpassed 80%. The presence of
organic compounds in water, such as humic acid, exerted a moderate influence on the removal efficiency
of 2=MIB and GSM; however, this interference remained generally within acceptable limits. Emergency
treatment measures were implemented upon detecting a GSM concentration in the raw water of a water

purification plant in Liaoning Province ranging from 400 ng/L to 600 ng/L, resulting in favorable outcomes.

Keywords: novel adsorbent; enhanced coagulation; 2-methylisoborneol; geosmin

HBISEE: O E-mail: mawei@dlut.edu.cn

« 48 -



www. cnww 1985. com x

B A A R R SR AL IR T Rk R B R 8 5 3R

A2k FH1H

Bifi A 0 A AR T TG R K IR )
AL R . IEATE R, TR R K B S ok ] f8E P A
RN KM 2 F L S B (2-MIB) AT R
(GSM) 2 HLA7 5 Z1 + 55 WK 1) 2R R AR 7= 4, i
BRI 2 AR AR AR v i i i 2ot R s, 7K
RS HOR R IR AR, (PR BIAN S . AR
TE AR K BAEARIE) (GB 5749—2022) , W) 5 114
A5 FRAE X2 4 10 ng/L B HIT, 5 FLIR B - Ui E -
UE—TH FE K AL T T 250 2-MIB H1 GSM 4 £ 8 R A
BRI o G A AT T e T o LA A o LA 3 4t
() 25 SRS R 1 T 23 i R B /K kb BE B, 3X
XFHR A K ) T T AT R T o T e W B 7 50
LN A e 2R 76 7K e DL S8 4T TE , 1E 11 52 )
MR EEFEFR . Y 5 K 2-MIB Fi GSM Ik B 5 i HL
VK i 2 38 A R AR K Ak B R i T A P
A M 2 B Ak R K e Y 2-MIB T GSM i A kK £
Ml R AR i TR 14 [ S

SR — Rk LA G MRS, O AR S B g
U — E RO R L YT TSR = I, 4
e T 580 R o 50 ) 43 RN 5 AR AT, 3R 35T T #hn oy
A AR ALY AR 3R T A
B — TR DR AL AL B R, IR AE L T Ry i ggoK )
HEAT T I FH , SEBLT A8 AN B 0 R 780 Ao 38058 ik 14 T 42
T, B 2-MIB Al GSM ) 2 BRACR | 8 1o P | 7y
B TR ARBE T A K, O SR T 8 IO S Ak 3
RETSH,

1 #M#EF®
1.1 FEIR B F4FAE R 3R A X

SR FH 1 9T 2 W 5 590 Ay A0 3 B8 ) A ) ik ik
FEAT A M), B WK G, FLIE B AR R
FE 1. 2~5. 0 nm, F 2 [ LA 200~700 m¥g, i 78
50 pm AR, 5 FHECH AL

SZESHC ] 100 ng/L Y 2-MIB Fl GSM, % £ A [f]
Tk 2, B AL B SR8 8 X6 2-MIB Fl GSM %
BRACR A5 o b Y Tk e e i 76 Wi 55 i
il W 5% PR R TR R TR 80, £
Jn iR 2. 5~30. 0 mg/Lo Al FH % B 4E 8 i #E 17 0%
B — TR 26 S 56, X W o 5] B4 458 1 SRy 300 v/miin, T
410 minJ&5 , A 5 mg/L 3R A AL (PAC) , k%2
P HE 10 min, 383 2] 30 v/min B 20 min, i & 30
min J& BRI AH DG HE 7 o

eI 5% W2 B 790 45 i 2 % 2-MIB F1 GSM 25 BR#%
T RZ I 7 T8, B SRR A 50 ng/L 1% 2-MIB Al
GSM, FI| FH % 35 HE T AT W By — TR B S 3 . AR5
g WA I 00 T 1 8 5% 1 SORE , i FE 4 300 1/min,
W2 o6 751 45 o 452 1) 76 2. 5~30. 0 mg/Lo W Fff 10 min
J A S mg/L i PAC, 7E 300 r/min F 4 +E 10 min,
U8 2 30 r/min 35 $£E 20 min, # B 30 min J5 BURE I
AR DCHE R o
1.2 kBERESHHHE

K FH 40 mL A5 €80 (B3 55 S 2R DY 3R & M B
) B PR IR K 2, 2% B KRR S S B AT 4
Bro 2-MIB Fl GSM SR FH [ AR 1A 30/ (05— o %
DA, 38 Ao AR A T
2 ZR53#%
2.1 FREIIRBHFI A RAE

BT BREAT ) X S ERATT S (XRD) 3% F21 51
TER) AN 1R o

A
<3

v ALO,
o ALMg,(Si0,)(OH),

: |

(<]
h[w
10 20 30 40 50 60 70 80

20/(°)
a. XRD i

Al—0—Si OH—AI=0 ;

4000 3500 3000 2500 2000 1500 1000 500
PeAem™
b. IR &%
E 1 FRBLIR KA XRD F0 IR EiE
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Fig.2 Influence of novel adsorbent dosing method on

2—-MIB and GSM removal
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Fig.3 Influence of novel adsorbent dosage on 2-MIB and

GSM removal
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Tab.1 Removal efficiency of various adsorbents on 2-MIB and GSM %
%M Bt =| B it=| $ohn = | Bmit= | B = | Bnat=| #na=
2.5 mg/LL|5.0 mg/L|10.0 mg/[20.0 mg/L|30.0 mg/L40.0 mg/1}50.0 mg/L
7 R BRI B 0.5 b, KR 4 50 ng/L 10.04 | 29.92 | 80.60 | 89.81 | 96.66
oo Mip | BURATE A 2.67 b, JEUKHEED 61 ng/L” 26.18 | 4445 | 55.14 | 5734 | 80.26
| R AR TR R B 2.25 h, JFUKHREE A 300 ng/L® 32.08 | 58.07 | 71.20
L I TR A T A W 2.25 b, JEK kSR 100 ng/11 54.08 | 65.10 | 74.04
TEPE R +PAC I 1 b, JEK MR R 100 ng/L® 51.50 | 71.30 | 85.40 | 87.20 | 89.20
GSM % ST R B 0.5 b, JEK 6 B R 50 ng/L 19.83 | 40.85 | 88.68 | 97.53 | 99.68
[ TG PE AR +PACIR A 1 h, JEKHR B2k 100 ng/L®! 71.40 | 92.70 | 98.80 | 98.80 | 99.90
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Fig.4 Removal efficiency of adsorption, coagulation and
synergistic effect on 2-MIB and GSM
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Fig.5 Change in 2-MIB and GSM of influent and effluent
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