55 s WS TIESFIR % 14% 5% 289 2020% 2 A

Eco-Environmental Chinese Journal of Vol. 14, No.2  Feb. 2020
Knowledge Web Environmental Engineering

@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074
O s
Eg- = MEER: KiTEPE
ZERAL DOI  10.12030/j.cjee.201904032 IS X703 SCHRBRIED A

SEHH, BROTHE, FE R, 5. VUV/UV/CL, T2 EBRRHK B SRR (D], B TR, 2020, 14(2): 305-311.
WU Zhengdi, CHEN Fangyan, TANG Yubin, et al. Removal of dimethoate in drinking water by VUV/UV/CI, process[J].
Chinese Journal of Environmental Engineering, 2020, 14(2): 305-311.

VUV/UV/Cl, T. &2k K d i 5 5=

MR, EER, THR, 282 % i RS2
LBl KR35 545 TR 5B, 4E YL 212003
2. P EBERBE A SIHRIEM PO, RHABIFESEARE ST E, JbE 100085

B—VEE REW (1995—), B, WEMRAE. R KAIE AR, E-mail: 18252588410@163.com
SEAEVEHA : MRJ5H (1967—), o, i, #HdZ. Firm . AKis iR, E-mail: catchen1029@sohu.com

W OE REEE AR RME DL L B 0 — A M R AL 2 . A T REE TR IT BRI K P i A 2 5k
B, R EE oK B B, ST T R S AR SR AL R K PR SR T, X T AR R
240 (UV). & (CL). EHNE (UV/CL), Ha5R4N4 5N (VUV/UV) FiLE 28 4048 40 /& (VOV/UV/CL) 5 F T2 R Y
FHRACR, FERTRRVIGRKE . CLFME . B pH. K HFFE R H HLY (NOM) A TEHL A # F (NO; .
Cl'. HCO;. SOY) Xt VUV/UV/CL, T. 2 B fift SR SR BB . G5 W] . VUV/UV/CL X SR R 00 B R e . SRR
1) 25 [53% 56 Bt ) 0 Vi 3 ) B AT O /S 5 3B Y BE0 CL B, TR R AR R I RR AR SR . 1R pH A Al T AR R R
fift; NOM X 4k S 1 [ AT — 8 il /E A s K b L2 THLBT 85 NO; . CIIRTHCOS AT L4 3 5 hi7 44 2= rf 19 588 4
PEAE SR 2L 1 FH 2 (HO-), X SR SR 0 60 A b B4 0 7 L 105 SO R HLAi 3K HO- 1y 3 SR ARARE , JC M 4 1 &

KR VUV/UVICL; SR KBk WOHKALE

R, ARG EA R, B2 A T E RS Y, A LR R —
Few AR 2y, TETR E R /K FHL T K b gl iU ARRAE Sy —Fh L B BLBE 2R R 2, AUTS
Qe 3 RAR, T H O SR AN Y R OB TR S, BRI, BRI i iR TS G )
SRBEAEEMMLE L,

TG AR T K A B R B 45 Tk L TR BE/DTTE . b ik . RS T2, MELLEBRAK b e i 5k
P A B R AR AR AR ST 9K TIO, SG AL S AL TE S JF Ml (Fenton) 8 4L 3EU | B8 A i
B A v U SR HOR R BRK B SRR, B — o IRCR (3K B8 0y AR S B 1 A AT A AR — 28 )R FR
PE, WREMACRAL ., JeE 7 R0 MALRIME A . BERERSE, M. S UTHuR K b A LB
RAPATRERY, TR, AU RH, HA R (VUV) KA G T 20K i A LTS 349
HA S ERRRE ), S5 HMEHEILTZ (AOPs) Mt , B AMRAERE . MRRA S 09, i
H 45 52 BT 54 B9 OCHE o SR MVE B i IR . ARG B K. WAL . SURER AR, BG4
LEREE Ve

AWK VUV/UV B B R 46 B85 IO K AE 87 CL AHSS &, W8 T VUV/UV/CL T2,
Ui EHEA: 2019-04-04; RFABHA: 2019-07-11
HEEWE: EZRELSPLITRIIE (2016YFC0400802)


mailto:18252588410@163.com
mailto:18252588410@163.com

306 ok L B ¥ W 4%

5 HT AR 7K iR AR SR R 22 B8R AU A AR FH K i e 988 i Al 0 e ) 1) v 3 S PR AR I S 2%
1 MR5RF®
1.1 SCIS# R

IR (M at) W A 95 H Sigma-Aldrich A 7 3 2% (ACN, 235 4l) ) [ L F i} Fisher Scientific
SNHE] s REBREN (NaOC) K . MR — 2 81 (NaH,PO,). A %A L4 (NaOH) . FHMR 44 (NaNO,), & 1k
B (NaCl), BREZ D40 (NaHCO,). iR (Na,S0,). .4 R A 44 (NaHSO,) S5k 7] (¥ k4 Hr &) Fi4l
K HRREM (CHKO,, ftgia) ¥y A At 5t E 25 £ F AL FiF A R A R KRG LY (NOM) 1
H R PR 4 AL TAF5E P Br A3 3 AR F Fh Milli-Q 1% % (Advantage A 10, Millipore) il 5 1% i 211

K HE il o0
12 SHEBHEREHE fﬂ}ﬁzﬁ%_-_l e TRER LA

S BT VUV/UV 4145 3 B iy % 8 00 \ NE= E.il
B RN . B B AR R — A R AR 2 N Jdr
AT RN R . AR SRAT B TR R N1
W, K 8 W, A Bt & 4 VUV(185 nm) Al . N vV
UV(254 nm) 6. UV EALfEB L UV, & HK N Wi
BE LU B UV BB T VUV/UV 7 B R i el | Y[
2R A AN, B N AR DLz B VUV/ B U ._ :
UVALG S . RAEEA RS me T TR o~ _}I_
UV 5 IR B8 3 (LA R R0 B R e Sy Sl 1 ) ;.:LJ - L
VUV §8 s B (DLW BE R RN W), HAR 45l —
H914.5 mW-em™ Fl 1.75 mW-em ™, 3% HIK 38 1 VUVUV BERR L EREE
o2 BARIEEZ BN EIER, DL R Fig. 1 Schematic diagram of the mini-fluidic VUV/UV
DA IR EE, #ROAESE M VUV/UV Hi it o &4l photoreaction system

R AR R DAHEH 25, bk RS ORI VUV 72 A B, BT Bl 30 K R I S0 A\ S B
S84y (BF VUV/UV 1 UV 4045).

B IV %G R IR R HIAE (25 1) °C, %W pH A 5 mmol- L™ B 2 58 2% vh W #5  . BRR SE 5
FEURRT, KRR HE B 10 ming SR PR 5, 78 108 B9 B[] [i] B BURE 43 A7 o T8 SE 56 35 - 47
29K, Frisal RS E 5 iR 22 (RPD) #BTE 10% LAY o
1.3 &Mk

O Sk BE S8 0 5 A0 AF £5 3% (HPLC, Agilent 1200) #4752 , SR FH 48 b — W45 [ 1) 46 T 2%
(DAD), il K 210 nm, @A A 2254 C18 A (150 mm x 2.1 mm, 3 um), FE¥E 40 °C, A&kt
B 100 Lo JSIAEM 1:1 A9 ACN 1 H,O MR AW, i 1 mLomin'c 7E@FERE [, SRAEM H g
B (8] 244 3.5 min.

A HLER (TOC) 3% FH TOC 43 B (TOC-Vpy» Shimadzu) Ml & . 4% 54 /5 5858 5 Hach 7K J5i 43 7
% (DR 6000) il 52 , 2% ] USEPA DPD Jj % (Method 8167), 75 4 0.02~2.00 mg-L™',

2 #HR512
21 MERRERES CL HRER

A, EpH N 7.0, RFEWIAHE R 5.0mg- L. CL B H 0.2 mg- L' GBI HEAN—E W R NaOCl
WA R BRI AAET, BN CLIREM AL, ME 200, B Smin N, CL ¥ EPRHET
R, X EZJE R CL(RF HOCVOCT) B fi% i it S 4k . i al Ao L O S VE T 5 5k 2R Y5 Bl



%2

SRR IEPEE A POHFE, Smin 5, CL VKA
AR ETE 016 mg L a4 . %I 4E B
B, Rl B AR AR CL A AR, RS
VUV/UVEE R, AT LUE B VUV/UV/CL, T2
22 RRAEAFELIETZ FRBEMREERITEL

ERAEUV, Cl, UV/ClL,, VUV/UV FIVUV/
UV/ClL, 5 Ff 4b 38 T 20 v (1) % i 1 50 4 &1 3 il
Ro GEEFRW, UV OGN R R R
YER 0 H R, 7E8A I b i) (5 min) Y, {2
FBR 10% oA o AR RAE CLVE T £ B bRt
R fi 2, 7ERT 1 min Y, SEEBR T 43.5%,
(BJSLERVEEE, Smin 5, HEBRFBIUN 49.0%.
UV/CL, % A 5 1) B fif 350 R s A8 T CL,, Bt
PP, MIELZ T, VUV/UV XRS50 5% i
RORA WA m, H R R AR,
XJEH TR VOV JEF e kA2, feks
ZE /4 i HO- M H-P2; HO- HoA7 JE % 38 1 AU Ak fig
71, NITRESE P L BRAR R . 7E VUV/UV 45 IR
O CL, iR HO- B E A MU A,
K BBk g @ 3 -0C1®), ] gk— 2 2 55 0k
RERE M EOR , L, SRR S FALEE T 2
(1) B i % 3R 4K ¥ b VUV/UV/CL, > VUV/UV >
UV/Cl,>Cl,> UV,
23 RRVEKEFG

W (25 C) T, AR FAE K R R T
K39gL!, BHEWR. Mk, HET A
2 1 00 U TR B ) SR SR AE VUV/UVICL, T4 T
ARG o0, S FUNE 4 s o AR SR 1) I fie 3k R
Wi 5 A0 G vk B A 35 T PR AIG ; 285 S min 1Y
RN, FIUEWE R 1.0, 2.0, 5.0, 10.0 mgL™
AR SR 22 B R 430l 100% ., 100% . 82.9% Al
68.2%. HHTARZE R AIH, UV VUV HEL
Bt f X SR SR R BRAE AR /DN, B, SRR BE
fift 1 BAK & VUV L i 7K 7= A2 1) HO- R £
CL A A M, 4 VUV/UV 45 158
JE—ERE, m s A RS K AT ARk
JE B HEEORAS Y, L, IR R IR vk
By, AR ARSI
24 CLIFEMERIE

R4 VUV/UV/CL T 22 BRAK R K B 5 307

020 o

=~ 0.18

—

H ‘\

O o016f . . .
0.14 L

0 2 4 6 8 10

J i} 1) /min
2 BRNFHTRRERP CLHTR

Fig. 2 Decay of Cl, in dimethoate (DMT) solution
during dark reaction
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Fig. 3 Degradation efficiencies of DMT in UV, Cl,, UV/Cl,,
VUV/UV and VUV/UV/CI, treatment processes
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Removal of dimethoate in drinking water by VUV/UV/CI, process
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Abstract In order to control and remove pesticide residues in drinking water and achieve the purpose of
further purification of water quality, a degradation kinetic model was established, and a method for simulating
degradation of dimethoate (DMT) in drinking water was selected. DMT is a typical organophosphorus pesticide
and is difficult to remove by conventional drinking water treatment technologies. The removal efficiencies of
DMT by five treatment processes including ultraviolet (UV), chlorine (Cl,), UV/Cl,, vacuum-UV/UV
(VUV/UV) and VUV/UV/CI, were investigated comparatively. The effects of initial DMT concentration, Cl,
dosage, solution pH, co-existing natural organic matter (NOM) and inorganic anions (NOj, CI, HCOj, SO") in
water on DMT degradation by VUV/UV/CI, were explored. The results indicated that the VUV/UV/CI, process
was the most efficient one to remove DMT. The DMT removal rate decreased with the increase of its initial
concentration. The increase of the Cl, dosage to a certain extent improved DMT removal, and the increase of pH
also facilitated DMT removal. NOM exhibited a certain inhibition on DMT removal. Co-existing inorganic
anions including NO;, ClI" and HCO; in water could capture the hydroxyl radicals (HO-) generated in the
reaction system, thus inhibiting DMT removal, while SO} reacted with HO- very slowly and did not show any
inhibitory effect.
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