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Removal of Odorants in Drinking Water Using VUV/Persulfate i
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3 .
Abstract; In order to solve the odor problem-of drlnkmOr water, the performance of a VUV/ pé‘]:sullfalteI process and its 1nﬂuen(‘1ng factor%
were investigated systematically for removing odors from 2- MIB and GSM. The resultb showed that it was difficult to remove 2- MIB "and
GSM using PS along” ‘with/a PS concentration of 0 5 mmel .,L “but the removal rates’of 2- MIB antd GSM -by the VUV/PS process could
be 1ncreased by '2-6% ,and 74% , respectlvely,ﬂrompar wuh VUV alone. The performan(e “of theJYUVVPS proces% was malnly affectet{
by the PS wncentl:atlon and VUV intensity. Wihen ‘the PS Congentration increased flom 0}25/to 2 mmol-L~" and thé VUV 1nten51ty'
increased from 1f3 2 to 618.5 pW-cm 2, the removal rate ‘of 2-MIB was increased bf“42% andl‘3|9% , respectively, and.the rémoval
rate of GSM was increased by 34% and 16% ;respectiyely. The effect of pH on 2-MIB and GSM removal was not significantzThe
occurrence of HCO; and humic acid will deurédse the'removal rates of 2-MIB and GSM, and the degree of reduction increases with the
conc&ltral;ions of HCO3 jonrand humic acid. The VUV/ pPS prqcess can effectively degrade the typical odorants in water and can reduce

=

the d1fflculty of SIfbsequent water treatment. «* =
Key'words : ultraviolet light; persulfate; sulfate radicals; 2- MIB GSM
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=99.9%); i — & R BN ( Na,S,04, 4ii JE =
99.5% ) ; WEFRE —4M (Na,HPO, , Zli[% =99.0% ) ;
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Jiik S5 EL B IR BE S 230°C, DUl
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Foh 112 F1125.
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12 Sl Sk | (& /4
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HPO ™ A FLT SRR AL 3R G5 0 ] 22 ), WP

SRV RGE pH (HEAERFET. 0 £0.2 Zifr. fRIEK

ST %53 EP K 254 nm + 185 nm (7 3% ) P K (1) 45
NG, TR TR IR A ZE 0K e, AR s i
F 10 mL HEEH, T RABUR 15 L RS
R, #hR W 200 ng-L~' Y 2-MIB 1 GSM
TRAREEW, AT EEAMT A 30 min, % 10 min B
— IR FEFEAT AL, S SR AR AT B R 1
B,

2 HREH

2.1 Huph VUV, B0 PS 1 VUV/PS Bifh T 2586
SR H A

FET M VUV | Bl TR ER | VUV/PS
R AR XF 2-MIB Al GSM 1 L BRRCR. HiAt
LRSI 440 . PS YR FE 0. 5 mmol - 17", VUV 5
J7487.6 pWeem >, WILAHE K 200 ng- L' (1) 2-
MIB Il GSM BRI . 25 R anE 1 s,

TR R AR AE S8 AN RS T 0T & 2R AR R0

hv
S,0;" —2S0;” (1)
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Table 1  Summary of experimental conditions
VUV/uW-cm =2 PS/mmol - L.~ HCO; /mmol -1~ pH JEFERR/ mg- 1.~ K

487.6 0 0 ok 0 ZEIBK

0 0.5 0 ok 0 FRImK
487.6 0.5 0 rhp 0 K
487.6 e 0 rhpk 0 ZEIK
e 0.5 0 ok 0 ZEIRK
487.6 0.5 0 s 0 FRImK
487.6 0.5 Rl rhpk 0 ZEIK
487.6 0.5 0 ok e ZEIRK

M1 Al PS /EFTF 60 min Ji5 2-MIB Al
GSM (A BE JL-F- A A8 4k, B 2-MIB Fil GSM X LA
% PS FRESE AL, Bt VUV Y658 H 487. 6 pW-cm

2-MIB H1 GSM Y55
2.2 AT AR
2 R PR A W 2-MIB . GSM 11 ¥ B 2k 200

HIGREf# T, 60 min J5 2-MIB £ 8K 3.5% , ng-L™", VUV IR 487. 6 wW-cm ™2, FEARE Jy
%%Eﬁﬁﬁktﬁ%ﬁﬁﬁ 60 min, % %X A [H PS # & (0.25, 0.5, 1\

GSM LR R 17% , %
WA A2
FBRRA IR 79% |

1M VUV/PS BXH, 60 min f5 2-MIB

GSM Z=BR%nl ik

91%. HT PS

FE VUV SESERCE , I 0= HMAR A S0,

2 mmol-L.™") Z&f ¥ 2-MIB fil GSM 1) LB, £
AN 2 B | f,_ﬂ
ZER IR, }Sﬁ% PS M A 0. 25 mmol L'

HAN, Y 185 nm LE’J,WH&MEH:E/UKEPE’J JE] 2 mmol- L' i | 2-MIB 1 GSM z%%wﬂ}k
0, ITLAEBEY O, , S — DIl CiZ KRR FEmE  53% 64 % i‘bl]@f%% 98 % . LE@?PS‘TLA%AZ
100 = — = 5 . 100 F—— = = -
3§ . — .
-
80 | 80 - R
—=—PS
—— VUV
0 L —A— VUV/PS 60 -
5 2
= =
L L
40 + A 40 +
20 | - 20 | )
(a) 2-MIB (b) GSM
U 1 1 1 1 1 1 L L L 1 1 L
0 10 20 30 40 50 60 0 10 20 30 40 50 60
t/min t/min
E 1 VUV, PS # VUV/PS 3fFf#% 2-MIB 1 GSM #I#0
Fig. 1 Effects of VUV,PS,and VUV/PS on the degradation of 2-MIB and GSM
100 100
, (a) 2-MIB —=— 2 mmol-L™" (b) GSM
\ o— | mmol-L™! \
80 + \ —a— (.5 mmol-L™! 80 F \\_
—v— 0.25 mmol-L"! \
60 | 260k A\
G 3] \
40 a0k \
e — . v
20 20 b Ny
““'-u.__’___ —— — _
0 0 ! - - - —]
0 0 10 20 30 40 50 60

t/min

t/min

2 PSKEX VUV/PS 2 2-MIB 71 GSM KIS0
Fig. 2 Effect of PS concentration on the degradation of 2-MIB and GSM by VUV/PS
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WRPER T - FEMEMN, X5 Antoniou
SO VLERIF Y 25 B R KRS e W A — 2
A (1) A%, g PS BOMERIE L, VUV G4
BOTRERAR 1 L4 22200 Xh 2-MIB 1 GSM B9 2= &
K. HEEE PS BmE N £, PS 5HE Y
SO, ” KAMF S .

SO;” +8,02” — 8,0, + S0>" (2)
i VUV/PS K & TP AYSO; ~ di 151244 2 4 /i 2-MIB

100 (a) 2-MIB —=— 113.2 pW-cm™

o— 3258 yW-cm™
—A— 487.6 uW-cm™>
¥— 618.5 pW-cm™

80 |\

60

Fl GSM Yl 2% .
2.3 JGERXT VUV/PS B T2 B SRy i 52 e
[ 72 TR bR 1A 2-MIB 1 GSM ) 14 Mk J&
200 ng-L7", i “HERER BN E K 0.5 mmol L7,
RSt 1] R 60 min, A [FZEAMO0R 113.2
325.8, 487.6 M 618.5 wW-cm > Y} T 2-MIB H
GSM HFEfRCR. B 3 TR T ARRIE AN 4
T 2-MIB F GSM ) EER%.

100

(b) GSM

80 |\

60 +

3 %
5 E
40 + 40 -
— 20
20 — Y — 20
0 L 0 .
0 10 20 30 40 50 60 0 10 20 30 40 50 60
t/min - ) f/min
i - J 1 —
B3 St3Ex VUV/PS B 2-MIB 71 GSM B9®M | | / |
Fig. 3 hffact of light mtens1ty on 2-MIB and GSM degraﬂatlon by _y-Uﬂ//PS ! & _..,.-"" /

M@3¢Tﬁﬁ,mnmww %%%%ﬁr
1K, 2-MIB, %ﬂ GSM E’J%B‘%Eﬁ%ﬂm ywﬁﬂ
77. 59 B 884, 7% #1 93. 6% - wﬁﬁ’y‘ﬁﬂﬁéiﬁp
S 2-MIB il GSM- £ R 30 T3 % L&@ﬁ
%%ﬁ@%ﬂgﬁﬁwMTﬁg%%ﬁi P

ﬁﬁ%?¢%ﬁ&%§%ﬁ%ﬁﬁﬁ#%ﬁ%%ﬁ;’

2-MIBRIGSM ikpriik. ol
2.4 pH XS VUV/PS BT L MRAAase T s
TRARE WP 2-MIB #1 GSM 4] & ¢ & A 200
o T RRER R E O 0.5 mmol - L', FESEET
‘Eﬂjﬁr 60 min, VUV f658 K 487. 6 pWe-em 2. JH#
S E AT pH 3 3.5.7. 9., 11,

ng-L

100

(a) 2-MIB

—=— pH=3

80 F W

60 F

cleg™a

40 +

20 b

1 L 1 'l 1 '}
0 10 20 30 40 50 60
t/min

% W B A Fpr flE AL VUV/PS R
2Mm$memg%ﬁ%*@4@ﬁTxmjﬂ%;
T 2- MIB %%GSM E’J%I‘wﬁ% .
Al pH /"RFF‘FT EAZAE AN S Rz (2] &
8,007+ H' —80, + HSO;  (3)
S0;” + OH —— S0 + - OH (4)
i & 4 BT DUE 7RSI 25T 2-MIB Fil GSM
(1) B LR 254 40 Sl i 1 7. 8% A1 10% . 3X
ISR A BB T A BT 22 . TR DR ] g R AR A
Bk A AE A I 59T pH L, i pH 7E S i
FRFPEANAS. FERRME SR, SR R &k
K (2) WL, FEURFRNSO, Wb, TEmE SR

100
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