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Abstract [ Objective| In recent years, with the acceleration of industrialization and frequent human activities, the eutrophication
of natural water bodies such as lakes and reservoirs has become more and more serious, which has led to a large number of algae
outbreaks. It not only destroys the aquatic ecosystem, but also makes the concentration of taste and odorous pollutants such as 2-
methylisoborneol (2-MIB) and geosmin ( GSM) in drinking water increase significantly, posing a serious threat to water quality safety.
In view of the obvious limitations of traditional water treatment technology to remove such odor pollutants, it is urgent to explore and
develop new purification technology to remove such harmful substances. [ Methods] In this paper, sources and pollution status of 2-
MIB and GSM in drinking water are deeply analyzed, and the current popular detection technologies and their characteristics are
compared and analyzed. On this basis, the research progress of various advanced oxidation technologies, activated carbon adsorption

technologies and combined technologies in removal of 2-MIB and GSM are reviewed, including the purification mechanism, advantages
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and disadvantages of each technology, the current application status and the applicability of different concentrations of 2-MIB and GSM.
[ Results |

technology, activated carbon adsorption technology, and active exploration of combined technology strategies are the key directions of

Through comprehensive analysis, it is considered that the development of ozone, ultraviolet advanced oxidation

current research on odor removal in water treatment plants. In addition, new technologies such as Fenton-like, water radiation and
plasma are also regarded as important hotspots in future research due to their unique advantages and potential, which are worthy of in-
depth exploration and attention by researchers. [ Conclusion] This paper aims to provide a comprehensive and in-depth review for

relevant researchers, in order to provide a solid theoretical basis and useful reference for the future in-depth study of the purification

technology of 2-MIB and GSM in drinking water.
Keywords drinking water 2-methylisoborneol (2-MIB)
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Mol O, BAAM UV HUV/0, X GSM Fl 2-MIB {2
FRACHE , B UV/0, I RBRACRIE & T 2 Fh ik
FERCR, B R BRSCRBEE O, WRIE 152 55 A Wi i
5,20, Tk B R 15, 84 me/L B, GSM 7E
15 min JLF5¢ 4 25k, 2-MIB 7£ 30 min P JL-F
SER LR, GERFEM,UV/0, KR BRI TE YL
BRI . A BRAOR EEAZAR RN O, VREE 152
UV/0, IRZXT GSM il 2-MIB {4+ Ah 3k S 7 /MR
BB R, HOK T SEPRiE T R B4R R
O, BTN & JE — o~ 1 me/L Ze A7, /KR ZK K
FAe 2 it O, W BEAR 4 K BT AT T4t i, UV/0, 1R R
PR B L BRAE AT 0] BEIA N B BRAR A5, BREE AL
SR IR HEDT T BRI AT R g R R, T
UV/0, KR T, 0, BB R 3 mg/L 551F
T, GSM A1 2-MIB 19 % B& 3 4 5l 2 30. 7% #il
30. 1%, FEZ R G SEAE DG A Y T2 B E 42
T AR RBRSUR, P 2B R AR = B 70% L
o PRI R TE K ) R S B S AT RE T I
— RINMPRER , a2 1850 PR O, #hn i 0, A
PRI, e Ja A B T 2548 o L BRASUR  iX AR J5 2L
BRG]
3.5.3 UV/VUV

TE UV s ARt % I uv Ky
254 nm, SR, ARG LB VUV HAG K6 FEREME
PR, ER IR 43 WL ) Jox 1) 25 B A8 SR AR AR T 5
KA 254 nm 19 UV 17, VUV BE[RIB & 5
K4 185 nm ( UV y5) Al 254 nm (UV,,,) B UV, 5k
2 254 nm 1 UV A H AT B 42 K A E 25 14 4R
e o Kutschera USRS T 4k 540 F UV/ VUV
FARXE 2-MIB 1 GSM B BRAR , 7E UV,g, @ UV g5 =
411 SEHPEAME RN 212 W/m 5 F T ,30 s 7]
#4100 ng/L. 2-MIB FIl GSM 5% 4= 78 bk, — 2 S5 g ik
BRI A (1.17+0.07) x 107 m*>/] F1(1.17
0.14)x107 m?*/J, it — L WF5 & I, J i pH H N
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5~8, B AN 5 () pH #2352 Wi i B 3%, HCO,
FRSRA L) BT A AE 20 ] 2-MIB  GSM 1 2 BR
BOR . X T VUV UV/Z % 2-MIB Fil
GSM AL BRACGE, KB VUV/ B AR T 3%
AP, I8 30 min J& , Xt 2-MIB il GSM 25 B R
535 R 3R 96% Fl 98% , it — W 5% & B, VUV/ SR
FiAR B 2-MIB I GAM A4 S5 7 i A5 A% — 20 S v
Bl AR | G S B N i UV IR 5 AT
PIA R 2-MIB Il GSM Ay 22 4

VUV HAR L BRIRTS Yo B S BRacim . Ik
VYNGR L I 5T 37 B Ok 2 1) 56, 3
VUV AR TR AL —-38 3 [A] B2 185 nm HRSH

FEAR ) R W SRR T, 3% AR/ IMARR (<10 m?/d)
IKIAT LT R R A B [ o 3 3 K T R R R 5%
R RS ERER B AT RE™ . VUV FEARME JLAR F BT 7T 34
SUZRLIR UV KT RIE 2% FH T B oK A BE A 45
Yrse KT BSEPRN IR 2 AN AL

R AR B BT TR I 2 R AR
ST RS 45 25 AR X WL T35 YL ) 55 MUY e 5 ok
HAMT LR, BEVRAMES B AR AL,
B AR B B AR 76 B 1 2030 R A A7 7E
REA R Z AL AP B AR B iz T 56 b A 77 vh
(£3), KRUETREA GRS 5T, (FH a8 H
IR TR SEBRAR A AL B

K3  HLRAEMEARM BRI 1]

Tab.3 Advantages and Disadvantages and Development Direction of Various Oxidation Technologies

HA = e o FH PR Ky 1] Sciik
SR/ ORI R AL HRAETRE R AL TERWIANE P2t pH #  SYBUETETS KB Lo kaye [26]
[ &N A VESGEEZE A Rl g, RO ME AT M, &AL 1k
/N AT R BE HEBA
0, MAAMN  HARME EILRE S BAER oy hhtE R 0, FIFR SR E/MLRA, Har #m o, MIHR, kg [27]
B R B RR AT GE L a2 BT MAURACKT BRI 5 0, HEMH A A
FHIE R BT
KEESHEA B WIS, THRBNER feRE s BT R LR E /N B, N e st Fo R ke [32]
T, B A A0 B RN S R FATSehrif b e Al
O plasma  FRIEMISA AE90 e AR, SR AR AKAEEGU TR i/ B BT ISR = /MK AL as Wit [36]
PRI T, AR S5 A 5 REER = F, TR EbRE R BRI R
ATHAERE B K
UV B BRI, &% (0 3R 08, IOV 3 BTS2/ A UV BHETE & s T Mifk UV eIk R BF [51]
BER HER=Y b TR B FER AR AL

4 BEFAREWL 2-MIB 71 GSM
EMRRM S S RENER
TP B LR

4.1

SR PERELF LA

B2, X U R H R A B LR BRI N T 2 A FL AR
A, WHERIES A FEXT 2-MIB Fl GSM /Y 25 5%
RORALA 225 T H 2255 X L T WA B RS

ARG YA, HAE W 78 2 R S e B A
B, R T 7K TR BE AL B 3 v e g o
FN LG AR ATE P o A= i Ve e JORL I P i
LRYETEYEI A FLICE TGP R RS Y ) )
R HIALAE 2 D7 T8 . — 7 T e B 4% 30 A i Mk Y
Wy R B 5 55— J7 T 2 38 o B 2 AR 0 1 e b1
HAEI IR . B T2 BTG I I S5 AN [
RITETE MR LR AR B4R LA B A X, X T
MELIR 5 G ) O W SR 2 22 52 Y L Bong 269 %
FE T AN [RIBA J5 490 A 35 Pk i (B 5 B 7 1% Pk e | I
TP ARG PR ) DL S A FL R X 2-MIB F1 GSM
PRI B RS | 2 B AR T P e % 2-MIB AT GSM. Y Wi
BN T AL, e A BB 76 9 e HLAT S5 R 1 it

P e R T A 58 P 3 A T B 2-MIB 1 GSML ISR
TR 2 B, (o VAR ¢ S 175 Y0 b L o T 3 42 e
YA AT, He 3K E [ A M A AR KT 2-MIB 11
EBEF T 13.8% , XF GSM (1) 25 [ - 14
10. 1%, WEAR T 1 e 1) 1 B 200 SR 32 94 5% UL B 11 52
Wi, . pH S AR 16 P % 6 WELIR 35 2% 4 F) 8% o 5 2R
AR, DRI, SR PTG P 2 W B R 25 Bk R vk 75
Yot RNACE R R A H B SRR R TR T
EIREEIRE R pH 520

HET# K A GG DU, EIE N —F
FHAR 7K AL BE2RE B 3 B T 4 B D R OR B it i
JEER 3 3 A 52 GER N A D) XK AT AT g
NI 25 bRk B T4 o B RIUOR 4 5 2% 05, 5
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G I 2 T A — SE AR Y B AE R TS, X
LA MR AN AE A mT LA B K R A L B R
Yy B PE— B K R BFE R DT R i b
TERDUE I A Bl L0 B T — 2 S P SRR L
B T HA U X K U AR A FH A, i AT i
IR B E T AR T 4% Gt i A0 08l B A 52 Z% A
AL, AP BB AE — R BE bk o B AR T
PR B AT B8 B R) R, AL 465 335 P AN 58 2 DLTE
K BN TE A ST RE P A Ry A5 g, AR 4
AEPSURFER U K ) 8 v 78 58 5 0 U8 b Xk 7K
Hh BT QAR B ) B BRACR it - 248
AL 800 mmXP1. 5 mm FCALHE PE = A 500 mm x
@0.95 mm 1 9P, 45 3R W, 1P U8 A %
COD,, 2 V5 FE 55 5 A8 b A B0 K BRACR , R
et 2-MIB 1 GSM 2% 68. 86% 1 95. 83% , 2k
BRI 25 EE AN T & B T 85 EE
2-MIB 43 F- &5 S JInS7 44, GSM AHXT i - , B8 5 4% 1
PE AL BfT

FE 2 A ACF AR B SE R A B o 0 o 4 AR
A R 1 K LA 5 Y 0 L PR AR . Guo YR
VS e = I 1k il & T AR B R TG R A

BELTE UV EHRET T, —4 A Bk By AT M o i PRk
Z:BR 2-MIB , H. 23 BRA% 4 Bl B[] 9 G4 i 3 , 29 3
h JE IR BT, F2 BRI IA 97. 8%, Jiang % gAY
T UV/H,0, -4 9 i 1% i 4 A AR 4b B 2-MIB A1l
GSM FIRCRER 9% , B 98 K B, L H AR FE K WA e i
FT 25T X W) I3 A5 B A ) 2 BRASCR, , K B 2 4k
FEJ5 2-MIB Fl GSM Jiz 5t ¥k B2 KT 5 ng/L, i5 F
CHEIRRFK TAEARAE) (GB 5749—2022) ZEK
4.2 BEARHMNAERE 2-MIB 1 GSM #i&E
At

MTAESR , DAL T du oh 1R 3 i /K 5k 2-M1B
1 GSM A H i B R B A L+ 8L E ng/L A4,
4 DG T A HORM A F M B 2-MIB Fil GSM 11 25
BRACRA T 2280, Rk 4 1AL KR e R
XU 2-MIB £ GSM 94 55 (1) £ BRACR |, (EBE
WU R N5 He AR KBRS AR R R B R
K, L plasma $2 AR BETZER 0 A ] A 25 53k e vk 32 1)
2-MIB Fl GSM, UV/ S FI 1 o W B 6 AR . R 2 B
BV EE 2-MIB 1 GSM, (B s b B[RS, XA
[l B 2-MIB Al GSM, [ 3 i Ak £ R S 80 S K
AT BB LA B B L BRACR .

R4 BEALF AR R EE2-MIB Fl GSM it 2= BRARg R

Tab.4 Effects of Various Purification Technologies on 2-MIB and GSM Removal at Different Concentrations

HAR e WELIA A9 70 L o ok 2-MIB Rk GSM 2= BRak EE PN
UV/Z5I #4501 =3 348 m)/em®; C(2MIB) = 168 ng/L k=2.00x107* s k=2.50x107* ™! [24]
C(Fe?*)=2 mg//L; C(GSM)= 128 ng/L 60 min £ % 84. 25% 60 min % 48. 38%
C(H,0,)=20 mg/L
0,/H,0, C(0;)=3 mg/L C(2-MIB)= C(GSM)= 12~15 min KR EF] 96% [28]
C(0,/H,0,)=5 168~177 ng/L
plasma HLEH 6 kV,pH {H=7; C(2-MIB)=C(GSM)= 5 min % 100% 5 min 2% 98% [38]
IR (T)= (25+2)C 10 pe/L
UV/& UV,5,=2.5 mW/cm?; C(2-MIB)=C(GSM)= £=(0.049 3+0.004 1) min™" £=(0.079 5+0.001 5) min~"  [61]
€(CL)=0.5 mg/L 5 pg/L 40 min %45 60 min %4 B
UV/H,0, C(H,0,)=6 mg/L;  C(2-MIB)= C(GSM)= 25 ng/L 40 min 5% 70% & 47 [62]
pH fti=7 C(2-MIB)= C(GSM)= 100 ng/L 40 min KBk 40% A7
C(2-MIB)= C(GSM)= 40 min % 25% 4 A7 40 min ZBR 30% 747 [62]
250 ng/L
UV/ AR C(HCIO)= 0.1 mmol/L C(2-MIB)= 130 ng/L k=8.63x107*s™! k=1.04x1073 s [41]
C(GSM)= 110 ng/L
UV/VUV UV,s, 0 UVgs=d: 1 C(2-MIB)= C(GSM)= k=(1.17£0.07)x k=(1.17£0. 14) x [48]
YA REN 212 W/m? 100 ng/L 107 m*/J 107 m2/J
30 s B4R 30 s SEA bR

TEPERIE  COMAERTEMR) =10 mg/L;
2 B} 60 min;
COMARIEHER) = 10 mg/L;

i+ 40 min; JTFE 30 min 100 ng/L

C(2-MIB) = 846 ng/L
C(GSM)= 919 ng/L
C(2-MIB)= C(GSM)=

EBRFE N 80% L I EBRFEH 60% LA [63]

EBEHN 95% EBRRHA T7% [55]

Tk o — 9N E R R
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4.3 AEEAREHL 2-MIB F1 GSM BYSLERE A

KT HESEBRIZ AT, KA A R Sl o — R 5
FOARAL IS HE | 1020 G B AR A LR 15 YL 1 1 3K
RERFIE Rt B CEH B, WS T 0, - WiE
PEBREARALEIK T B S, 25 3R W, b i i 7K
2-MIB EBRHEN 15% ~30% , )7 0, 7K 2-MIB £ &
RH 25% ~60% , Y 1k BT 2-MIB - 2%
BRN 39. 9% , Hi 7K BB BH 5 235 | 2-MIB Jof o V¢
FEARTE 10 ng/L LAF o AR 78 TR T 3 R 3
AEHK ) WARSE T 0, - AW i P e 2 AR X 2-MIB |
GSM [ £ Bk, 7K 2-MIB , GSM 1% J5z 18 V& &£ 43 il B
(24.0+10.3) . (33.5+12.2) ng/L FE % (3.2+2.0) .
(3.1£3) ng/L, B RETE I (A 3 AR FH 7K 1A bR o)
(GB 5749—2022) (W3R, Ren 55 ' 7E O, —/EH)I5
PEA AR IR - X T BIEHRE AL T 0,k
YriE R -SRI SRR fE s T, 0,
AT R S - B IR AL A R BE S SE XS 2-MIB Al
GSM 1 92. 5%F11 92. 2% W %%, O, A bt E T
BRI AR, A R T 5 222 Wi Pk B K
R LR T G W, R DR BE A Ak IR K A Y
S Wu G T SR Y UE M ( BAF) I
YEIK) A R AE 5 B 2-MIB, GSM 19 % 21, 4
2-MIB/GSM #J i i i e J& 4 100 ng/L B, BAF )i
#rthZK R 2-MIB A1 GSM (1) J5 5V [ = 10 ng/L
DI, 353038 1 f 8 19 AR 36 KO K DA bR i) (GB
5749—2022) , DL E#FSEFESTIER] T 4G HRTEK
BRI B T AT

25 1 G BB AR N MRS Y () /N L PR AR
I WORE A AR S brigf T 2 A
AbFEIK i KB AR AT 5 802 R AR ARG L AL
FHIERE I Kb 38 B A AR & A () R, KT e SR A Ab 3
ARG SR S A A A B R G ] — e R
B, R R, HEBARRE D —F K
WA E B S5 1 22 6 2-MIB HI GSM 45 R 5 L 4y,
P, 4 4 AR FE K T 14 S B 07 FH 2 R R AF 58 19
Jil,
5 REERE

(1) FALFE )5 58 3 GC-MS 43 M7 & I 4E B 340
) LA TSR 5 s . AR SR B T 4% TUA BB AR 1)
R4, B2 T AR RS G, b SPME fil P &
T HAAHAERT B A BRAR R B8 v | B 4%

i, H SPME/P & T-GC-MS %3 14 A % T ng/L
9% 2-MIB F1 GSM Aozl ih 26 HA R A gt X R,
2 H K SR IR R YL A S i A vk

(2) Ak, i o8 N B B ad /R B i o T
INW/ AT g Ak 0, MR AL KRBT AR
JICHE plasma DLz UV @5 A AL AR BRI FH K o
2-MIB F GSM By, H O mgca bR
UV = A AR FE L, 5 0 5o R 2 0 58
Brak) o, HLR B R A sSOR SR KT BRI T
SRR, K ST R O plasma Jg 7K A B 45
BT RIBOR SRR BB

(3) SEBRAK AR rf s B 35 Y I R 3 DAL %)
BT ng/LARSE B BRI SRR RS Y ik
(RBE TN 32 252 0, w] 38 2t A A & B Sy 244 A
5 IO s [ 58 5 395 P e R o 46 A BB FH R e Ak
Ro TEKT WEPRia AT, N EE XA [FK ) 19 52 B
T, KKK & KB L, P B K 22
AR TP DA S HADF AR A THLA, HilE A
TE AL BTy 5 X R 2R A AR I S BRI R AR SR
FEMITT I,
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