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W E EINRYEM T 2T R K SR A LS G R RN AT, B KE A e EE R oT
FESCR S PR N A8 N S B, SR, FESEBR TR ep SR FH 04 2o 3t =X B B 25 v 19 AN TR) K G 25 1T il 23 % B 31 )
AT LR AW, Rk, R R UVH,0, K #% B ff K o B4R 7 (ATZ), 43 51% %8 T H,0, .
F R 75 PN AR X ATZ [ RN T4 2 0ok R s, R RHEAS T RSB (SSA) A8 7 i i 28 UV/H,0, I I 7§
BB R AT . g SRR . i AR AR UV/H,0, T A% ATZ 458 R AR L BRI, M e 2 A4 & il —
PR3 1% (RP>0.95); FUAR I N AR W A T AE 2 TR A, SSA BB AT R o i I S 1 2% i B bR TS YL i R
it RSADURI S 0 25 SME X A 22 48 K B 5 AN T 20%; A B 50 W0, VR EE R N, BEE VR EE R38N, TR B 2%
o ATZ (1 R i R 35 T G, FR BIAE HLO, VR FE N 0.2 mmol L™ B, N4 35 mm 1) 2 N7 #5 Hh ATZ [ fiff 380 5
ik #) 5.8x107 s, MUV ER T4/ L, TP EIRE ML, RN NEE S5 ATZ &
T IR [ 1% R i R R R RO BRI, EX B T R A R Y B R R B R K. AN, Eo AT MTAS SRR, R
H,O, ¥ & A3 KRN 5 P9 A2 0T LAREAIR ATZ 2 Bk 19 SRV BEFE .

KR UVH0,; bl N A FaS IR Al FEfg a3, ik

b A A TS (ultraviolet-based advanced oxidation process, UV-AOPs) 1 b — Flt 12 % 6 18 B Ak
PR R BRIz T LBk R A PSR . UV/H,0, T 2002 —F £ 40 i UV-AOPs,
TEW K 254 nm T, A ALK H,0, Ye = A HA 5 A AL PR 19 72 38 A i 2 (hydroxyl radicals, HO-, % fk
WA 1.8~2.7 VI, AT R 8 £ 14 1 Ko 1A DL BE AR, DT I8 B R 2 BR TS 0 i H
. ZLZREAAMREE . AFERY &R, PSR 7 R Ep W8 0 I 78 2 bR AR
HEAT TN P
s BHA: 2020-08-05; EFAHHA: 2020-11-06
HEEWH: BEEARBFIESEIITH (51908536, 51525806); [E R # A HF &% (2018YFE0204103)
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H I 5CT UV/H,0, T 2ARMBESE F 215 Qe Wi LR AR FLBE . K BT 4% 1 09 52 el 25 5 T
HRER o R 7E S 50 2% 56 A 1R A F =0 s iy i v g A7 B9 B0, S B0 H AR TS G W) 7E A [l K i 254 5 1Y
R fi bR, T SE & BR . S0t ) Bl 5 UV-AOPs, BFSE AN B P & T 5T B i S0 i fa SRk
(steady-state assumption, SSA) [ 5l Sy 2F LRI SSA LAY () Fif $2 AR b S 2% PN H Hi ik AR b F 2
SHBWRERRA, W B A SOV b i) F 2k 2= RO, w] L3 I A TR 2K BT 45 48 s i Y
FIH 0P IR A TR B, R T A 30 6T 18 S I I R] R 0TS e M B BRSO . PR, SSA S ALAE 5E 4
TR A 0 7 =8 Ny 2% P LA B m v P, TU S0 3 i SSA B 7R o B O 1 U UL T At X
UV/H,0, I #§ H 0 B ff i % . SR, UV-AOPs 76 T8 N FH i JEACER SR B b i 20 i 4, Herp iy
IR A A B 58 2R A RAS o AR B AR TS G W 00 A 30 g 2 ROG AR 2 RO SRS AT, TS G i
fift ARG A i Ak B I e, T R RR v B R AR B R B D) SRR B EE A OC . A B
FRUREY, UV OGRS KT A ) S A, S AR v U D AR I K3 D
I, EHEWARTERAR, 5 Bt 5] BexfE IgE B AR Ts Yo R, DA 52 i 35 G 49 109 [ i 5
Fo N T AR T UV/H,0, T 278 5B TR R gy N, JF & i il 28 UV/H,0, T 25 B ik ik i A L
15 R 0 WE 5 0F PP Al SSA BRI ] T e it = 5 I A E R I, A B . HEE B AT, AHOC
WFRAN s =, JEHXS T SSA A Y & PP PEAR , 0 A UL e .

BT, AR SCHE TR HE (atrazine, ATZ) VRSN BEALS G, R i i 28 UV/H,0, S0 s X H:
HEAT RS, Ay % 58 T H,0, VR BE . IV A% P9 48 X1 S W R R 50 R R B e sg . [RI B, ST
UV/H,0, T. 221 SSA KA, Jf 552 e 45 R HEAT X He, PPAl 23 A SSA #8E AU 7E i Yt =X S 1y 4 v g FH 1)
WA 1
1 MRS
1.1 #RHR 5

SCUG BT A BT R D A, TR A 2 () AR Tl R R BRA R AR A (AR KL
H 30%) 1 T E 5 L AL AR A IRA 7 s BT AW IR . S8 GG al, AR R SR BRI IAY o KR

15%, 04T Sigma-Aldrich A H .
1.2 PERRSCI

meE 1R, A5 E 3 FRFE N E RS UVH0, N g Fikfr, WM T A, —
UM BN 4 5 DA 5 0 K B o RO g BE 34 0k 500 mm,  NAE 43I 35, 50 T 80 mm,
iCAE D35, D50 it D80, X nj A7 &L AR B K 418, 950 A1 2 500 mL. & A 21 W B — & fk UV 4T
(GCL436T5L, 3¢ [ 3 8 J8 ) & T & b #% ),

KT I 436 mm, KK N 356 mm, HAE = sk
254 nm Ak YL TIER A 6.5 W, UV AT % & T4 _
YL, S ANE R 20.5 mm, T 284N BE T v

R DEYEEE AR, 2R A B DLk e A RO 2R
[ 52 M) - 7 1k 25 A0 28 it 28 . DA 100 mmol-L™'
H,0, BB, W15 UV AT 86 TR & (g) N

U sty

1.71x107° Einstein's'c L1 2 pmol-L™'ATZ Jy J& % RS . ZK?’H’

1, BT D35, D50 I D8O I A A B 2 | s

(b) 43510 0.67, 1.33 F112.29 cm™, gk 2 —
SCUS B F ATZ 90 46 We B o 2.2 pmol- L7, E1 SRR UVHO0, REEEREE

FEKAKIE N 21 C, WIBLE LS, E/KFEF Fig. 1 Schematic diagram of a flow-through UV/H,0, reactor
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A —E 2 1) H,0, I, BHHIRA 4. UV AT 7E S5 56 5 4f 5 B0 AR 15 min DL AR TIE S H D R A80E .
FTHFER S, ATZ Fl H,0, MR A 3 W AV #% , IFAE 5 0K I 45 B st 18] J5 2847 BURE DA AR IE K
JARAE o ) AR S e K R, PTAR BIR [F] 4R BRI ] (B AR &) N ATZ YR o X T b 3
BICRIE W (UVT>95%) 1 UV I #5110 75, S0 a1 4 58 A1 5 B2 A7 1 58 A0 500 1 09 3 L 388 dn =G
(1) F1=k (2) Fis o

b
Eavg = qLVU254 (1)
Favg = Eavgt (2)

e B, WP AR, mWeem™s VIR A R, L Uy, 254 nm 't 1 19 & /R g
i, K 471528 J-Einstein s F,, AFH IR, mIom™; ¢ O HE BT, RN 2% 7K T 45 B B ]
(hydraulic retention time, HRT), s. FEAMFZEH, 3 4~ad i UV R #% (D35« D50 1 D80) Ay -1 48
SRR EE 43 A 12,9, 11.3 Fl 7.4 mW-em ?, T 3R 15 19 A [F) 4@ BRI IE) (22 A7 48 ) N ATZ B9 5 BR 3,
Al LA I i 3 B g R ATZ 1 B it 5 ) 2 2 R A A
1.3 ShiEE

H,0, Wk #2483 COLEE T (6 A DR6000) 45, ik 555 TiOSO,, M %K 4 410 nm. ATZ
W B R = RORAH 38 (L BEAR 1200) FEATIN 6, RS0 AT MRS AN 2%, A2k oy 234 nm,
S HE R (S C18 HE (150 nmx2.1 nm, 3 pm), FiLsh A B 0.2% A9 H R K F 2 G 4 A% (10:90, 4T
F), Wik 0.8 mL-min™', HEFEEN S0 WL, FEIE 30 C,
14 BREMGER

UV/H,0, [&f# ATZ W 235 M 1) F B 22 #£1 UVH,O,FEMBATZ ZESRNETENFERN
M REAMESEWME 1 iR, ATZ RN B Table 1 Chemical reactions involved in atrazine degradation

PR R 5 [ R L AR by UVH,0, process
iR, N A H 3 A i T 3 AF F I FE SRt ZH
. H MR EEE ALl A A R ATZ+hv — 7 H) ®=0.048, =3 397 L-(mol-cm) '
IR, AT LA B RN SO I TR T H02 +hv — 2HO- ®,=0.5, &~18.7 L+(mol-cm) '
YW A IS AR AR . ATZ B4R ATZ+HO- — 4 ki=2.3x10° L-(mol-s)”!
% . HO-4 Jﬁﬁ% Zil! Z\ﬁ %’% ﬁ%ﬁ\%u *EBEE:EE (3)N H,0,+HO- — HO; +H,0 k= 2.7%x107 L-(mol's)™
5) AT B
= 2hC- 1) ©)
2D 1-10™
oo, = 2510fz§/ ) @)
'ho. = kiCACs + k, Cy G ©)

K rg B ATZ HEOGMEZFE, mol'(Lws) s ryo M HOA MU ZE, mol-(L-s) "5 riyo N IHFEH |
mol-(L:s)™; @, fl &, 535 & ATZ 1 H,0, B9 = T 7= %, mol-Einstein™'; 4 N WLE 254 nm T KOG
FE5 £ AN f, 73 R ATZ F HL0, B0 0% BE o5 SVOG EE (9 L85 &, F1 &, 23998 HO- 5 ATZ Fi H,0, 1Y
TGN R R, L-(mols)'; Cy. Cy Al G431 ATZ e . H,0, ¥ & Al HO-AF- ¥ R s ik
FE, mol'L™'c Hrh, 4. 1 F1f 434X (6)~xX (8) #ATIHH .
A=Cre\b+Cyerb (6)
Cpgb

fl:T @)
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Cﬂgzb
fi=t ®)
K e Fle, 43518 ATZ A1 H,0, W EE /R R %L, L-(mol-em) ' X /& 15 M I W (4<0.02) 11 5
o B2 RE) A B O AR A HO- A iU 3 (30 (3) Ml (4)) mTE— B ik =X (9) A=K (10).

- ln(lo)@lqoalb

T4 v Ca O
2In(10)® b
Yoo, & n( )V 2q0E Cu (10)

f e i 3 X UV/H,0, 2% N B AH G R A S R S BRI B e, Bl 2B IE g 2R A WA
S, ARE 2 (5) MK (10) PR E] Cg, 1 F5 3 3% 1 15 (0] (19 ATZ [ fife 3R FN 3L F 48 Ah 5 i
B ATZ FEffEE %, =l (1)~ (13) i .

_ 21n(10)@2q082bCH (11)
° (kiCa +k,Cu)V
r=ry +k1CACS = kobsCA (12)
kiCAC. ,
¥ = M = kobsCA (13)
Eavg

o T OB ] RS ATZ [ % R, mol-(Lws)'s F R T 240 F B B ATZ [ i %K,
mol-cm*(L-ml) ™5 ko, A ATZ JEF 5F [8] (1) B il il S0 B0, 8715 kL, o0 ATZ 36T 5800 50 2 1 % i 1 %
R, em?>ml ',
1.5 3R UVH,0, R N 2EERR ATZ FIEF T E
WG S, Epo MK B R R B AR 15 2 Pk B B AR — > Bl G (5 B 90%) Fir i 19 FLRE
kWh-(m*-order)™, HITR RN (14) F=L(15) s .
1 000W,
7 01g(CG/C)
1g(C,/Cy) = 0.434 3kt (15)

f(:EP WL%&TB"J%&UJ%, kW; Qﬂ\jfi@%gﬁjj((ﬁﬁ, L'hﬁl; Ciﬂ] Cfﬁ%U%ﬁ7k$ﬂuLﬂ7J(EPATZ
(U BE , mol-L', kg, o3 T Bk 1] (9 ATZ Bt 130l — S0 I SR M B, sy ¢ S RN Ry 7k 11 5
I, 5. Z54r s (14) AR (15) AT S SIE (16).

1 000W;
~ 3600x0.434 3Vk,, (16)
P VR A A RARL, Lo W R IE IR kW kb ATZ 3 I ] 0 30— 9 %
W, ST
2 HR5HHL

2.1 @R R UVH,0, R M 88 H ATZ B PE R R AR L

[]— B2 0 i 2 F R AR K i, A9 5 H AR TS Yo ATZ I RE g iR nE 2 i . i Bl 2 AT LA
F R, WA RS R (HRT) B30, ATZ (X 50k B2 T4 TR, Rl =S s ATZ 1Y
R S AT SEAR A5 5 00— S B 3 J 2 i . X R BXT UV/H,0, T A M, S A i i e AH
IS 1 AR Ak 0T 75 Y 0 o it S I B A S I /N . ZE BRI UV BRGS R , ATZ R0 Fe i . X2 RN,
IR ATZ B HOGIE I 57 5] (0.048 mol-Einstein '), {HHEERIOE R B (3397 L-(mol-cm) ),
T B B HOR B S TR R A AL 1,0, B, 1,0, YA = A i A 4k 9 HO-,

(14)

EEO
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= UV = UV = AUV
e UV+0.05 mmol - L' H,0, e UV+0.05 mmol - L' H,O, ¢ UV+0.05 mmol - L' H,0,
0 s _ 4 UV+0.Immol - L H,0, 0 4 UV+0.1 mmol - L™ H,0, 0 4 UV+0.1 mmol - L H,0,
-0.5 <%, UV+0.2 mmol - L' H,0, 05 v UV+0.2 mmol - L' H,0, 0.5 ¥ UV+0.2 mmol - L' H,0,
-1.0 -1.0 -1.0
T 15 T-15 o -5
T 20 g 20 g 20
T 25 T 25 T s
-3.0 -3.0 -3.0
=35 -3.5 -3.5
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
HRT/s HRT/s HRT/s
(a) D35 (b) D50 (c) D80

2 RN UVH,0, REIZEH ATZ YRR &EMEME
Fig. 2 Atrazine degradation efficiency and linear fitting in the flow-through UV/H,O, reactors

H 5 ATZ B9 = 9% 20 3 28 50 R 2.3%10° L-(mol-s) ™", {15 ATZ R it ol 2 B 2 b, HHEmy
H,O, M=, V5 Y R A el b . (A5 — 200, i ol i =X R hz % [ 1 H 7K K 5 i 3 )
WU, 2 ROT-AT 525615 B (1 ATZ %8 26 6 3105 22 M1 s it = 5 0y e v i o ke, s LR 224 2 7 4 P A%
BRET (1 2(b) FE] 2(c))o AR B 11 52 50 205 TR Al 2 26 2R FH 3o 8 28R I #4581 oAt UV-AOPs T 22 A
FEP A RGE, BRI B,

AR ] 2 rh By S 6 455 SR 75 31 R [R] 520 #5% 9 78 R HLO, YR BE T ATZ W it 1) 40— 200 o4 fie ok %3 8%,
IS M FEZAF T SSA BRI 45 31 1 R A o 3R 0 BdE AT X, S5 R E 2 s, R 27, A
7] S 7 25 A1 T ATZ $0— 9 5 e 3 232 5 5000 S5 560 (6 R ASE 40LMEL 19 Dt 25 R —19.8%~12.9%(FL v 5 i ¢t
D35 (1) 44% {22 ] AE Ay BORE [R) U 30),  HLEA UV 48 F i A0 50 14 10 9 — 5 A B8 IR A L X4 3B 1Y
SO A PUE SEAT ML S (HEBR 44% S (i, n=11), W LIRS — K& F A HAE R 1.02 19
B (R=0.98), WL, 5Pt o8 200 G B W 4 2L, SSA B ALK A& 1T LA o 455 400 2ot 3 =X
UV/H,0, JZ N 5 H' ATZ [ B R RCR

®2 FERE K TR SRS ATZ #l— RIERRE S
Table 2. Observed and calculated pseudo-first order rate constants of
atrazine degradation under various conditions

R H,0,/(mmol-L ) ols b el ) R 2/%
. FIRE B JE LEONIEN

0 13x102  1.0x107%  9.9x10*  7.9x107* -19.8

0.05 2.8x102  3.1x107  2.1x107  2.4x107 12.9

7, 0.1 3.1x102  45x102  24x10°  3.5x10° 44.0
0.2 5.8x1072  62x107  45x10°  4.8x107 7.0

0 1.0x102  89x107  89x107™*  7.9x107* -11.8

0.05 29x102  2.7x102  2.6x10°  2.4x10° -5.7

D30 0.1 3.6x102  3.9x102  32x10°  3.5x107 9.4
0.2 56x102  5.4x107  5.0x10°  4.7x10° -5.2

0 6.9x107°  58x10°  9.4x10™*  7.8x107* -16.6
0.05 17102 1.8x107  23x10°  2.4x107 1.8

pso 0.1 2.7x107  2.5x107  3.7x107°  3.4x107 6.4
0.2 32x1072  3.5x102  43x10°  4.7x107 7.8
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UV LR H,0, 77 A2 B9 HO-FAS 2 57 43 A1 J2& 5 W) SSA A5 1Y 7 1+ 9t 2 5 17 #3 v i 2 A =2 22 J 1A
AN TR T Atk 2 s I #5 E a E  SE R R L e ARG, AR EE v B A g =X R R 8 K
WIESHE THER, RSN YRMEMRESEEAR, HEAREAURS RN EF P72 i
Ko TEARF HRT T, 34 N K Ui 09 75 345 %X (Reynolds, Re) 25 52Ul 3 firzs ol &3 AT, 7R
LR AT, ROV AR IEECN 25~344, /N T E WG FE 2 300, X F W H Pk T2
TR, F—%5M 58T, N4 D8O H i T i At K, Hk A D50, D35, X i B LW i 42
K, WEWAIR TR A TR A A R . X AE— B EE LR T SSA BIFUAE D50 FI D8O H i) I fff 14 B
FTR I o BEAh, MR T AR Bl ) AL BT AT, 2 RN e A IR A R v [ 1
FERGIE R, DT T BRI 25 2 55 S 00 (i 1Y) g 25 38 U191, 55 A 2 4> B B A AR BL A R 25 A0 5 o
T D35 WK R A AR, R4 2 R KR 2% . A UV/H,0, T 20 TR Y, Ab 3 &
JK T TR v A — M LA 5Y I g D8O H Y EE R, IR, SSA I AR i UV/H,0, |2 I #% 55 bR
IO FH AT B A B P o X TR UV/H,0, R GebkE A P RS S 408 T B8 Al A R 7 vk

400 3200 400 3200 400 3200
= Re = Re = Re °
300 0 ° F,, {2400 300f O F, (24000 300r 4 o R 2400
o o o - Q
. N . V .
£2000% ° 1600 7 & 200 :o° 1600 7 200 . W0 1600 =
=, =, ] =,
1o0f " g° so0 G o100f ¢ 800 F 100f % 800
o = ] . rd .
& = . S
0 0 0 0 0 0
0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
HRT/s HRT/s HRT/s
(a) D35 (b) D50 (c) D80

3 AEIKADFERBETRERZNOEEHMELRIFE
Fig. 3 Reynolds number and average fluence rate of reactors at different HRTs
22 H,0, REITRR UV/H,0, K K28 H ATZ F&iRAY 200
s 2 FN3E 2 TR, FEJUNAR D35, D50 Fil D8O H1, H,O, #e B 34 ¥ W] W 4 5 T ATZ 11 B it
B M H0, W I E 0.2 mmol-L! B, ATZ [ k,,, /3B IN % 5.8x1072, 5.6x107 f13.2x107 s,
S350 0 BB UV 4R BRI 4.5, 5.6 A1 406 5. HiaX (10) FT T, 24 H,0, ¥ BE 38 i, HO-AY 4 Bk %
B, MW T ATZ W RE AR, AR R, 4 H,0, ¥ B 0.1 mmol-L™ Al 0.2 mmol-L™" Y,
it =X s I A A B ATZ [ ko 0 2
4.0x107° cm®>mJ ' Hl 5.7x102 ecm®>mJ™!, 5 A 4F
FEP TR GR 2) BT . X RYITEAH )
(AT, UVIH,O0, T2 M fit H AR i5 Y
1) 250 3 T BE AN B2 5 I iy 25 ) RN 7 T A 1Y 52
Wi . FFACF, MIKLOS %P 78 fff 38 UV/H,0, T. _
S A K o R BLI e G 22 R 4 oo
2T RS, B EARTS W TE e R
i AL U R 5 R R A 3 RO 22 0
P — 2038 5 SSA AR BTSR[] S By A R
H,0, ¢ B A5 b Xt ATZ F& figt R AR R, &5
e 4 FR . 5Smas R, FERAR AR E e s
; X REEHHEN
WHIA, B H,0, HRBE RIS, 3 A4 L 2 Fig. 4 Calculated atrazine degradation rate constants by
T ATZ 1k, 915 8 0 3 8, s R 1 8t SSA model at different H,0, concentrations

0.008 -

0.006

0.004
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£ H,0, e BE 2928 3 mmol- L' B, {H 4 H,O ¥k BE 4k Z2 34 B, ATZ Bl R BB AL, XM T
H,0, [FAf & HO- MR F, it & ) H,0, 25 F1 HO- s i A A 4E Ak P 42 55 (U HO, , ATl ATZ %
i R TR, E RN R EAR Y, fE UV/H,0, T. 5B b U9, £ % Hmi XU
AP SRR A B SRR IR o 5 HLO, e FE R R AR SN s ATZ B3 A 3 255 5500 e it
JER—, X FEEEHE AT BT L0 T RFRE 2R A L,

23 RNBEREZEINTIRR UVH,0, K Nt ATZ & B850

SN g AR AT ATZ B fifk (0 5% 0 W] LA 23 DN kg FHA, HEAT S04 . ANEE 2 BT, 7EAH A H,O, Wk B
T, ATZ W kg, B SN A% AR RG220 s/ o IR NAE T —Jr i fEm DGR, &
B AR, ot PSSR B, BN, 1S ATZ 15 5 GR35 N HO 7= A A8 | ik B
fiX, HARHATZ BEMFER BN o — i, MR O, E T, 3 AR AR B 2%
ATZ (K, AR M, 024 H,0, ¥k JE 4 0.2 mmol-L' if, 7£ 2L &% D35, D50 i1 D80 H 43 %l A
4.5%x107, 5.0x107° F14.3x107° cm>mJ ', SSA BAIBILIZE R (38 2) Wi 2Pk 58 T AR ZE AP 5R i T A
[F) S IV 5t ATZ e i 3003 T i3 22 57

HI= (D) AT, XL R NAR RS , Hh qb/V S Ey Wb . B, AN[E RN
AT AILTS G W 0 B G S 3R [y 2 i 8 32 IR T R i Y B, (X (9) #(10))0 53—
T, VAP B H A FE R 5 AR K A 56 (X (5)) R Ak R E A, AR A SRk
A E,, ROEL . & g, WERRSEREIISH &, 3 FNRR UV RN & T ATZ 1 ky,, EER
SE T HINL Y E,ypo RS T I 5] 1Y 28 fi 38R B LLE,,, RERATS B0k, G (13)), G, FEATR) B9 ATZ Jo
H,O, T, AN N1 ATZ [k, o B2 (€ 2). Bl % H,0, ¥R B 38, % WA 254 nm
T RIROEEE (4) KT 0.02, T30 Q) MK @) S4TSR FHRZR K, AR GR#E K (9) sk
(10) T 52 W #5 H ATZ PR Ff R . 455 SSA BRI g BIHI A5 Sl A1, 4 H,0, ¥ KT 0.5 mmol-L™
BF, BN g N ATZ K, 77 A= 520 (4] 4).

152 5 1PAL SE PR UV-AOPs SLh a4 PERE I, 38 K L3¢ (14 J2& AH [R] 7K BT R 1t 45 14 5 B0 s th 1 Ak
EARTS Qe v BE (Bl 23 B 38) /N o FEARBR SR, B T 3 A i e AR T, AR F9 7K g 452 B
[i] Ko 5 F I (6] ) ATZ R fife ol 38 0 BORROK AN TR, 2 LA 45 TN 28 14 ko, (BT AN B8 1 8 TP A L 8%
R, H—Jrm, F—&HTF &N P AR ATZ Bk, 82250, Wit AE & HEEES
o RAEI— BRI, A AL TS G AE RN g AL R R A i S R ORI ) (s )
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Abstract UV-based advanced oxidation processes are promising in micropollutant removal from water with
abundant relative researches accomplished in batch reactors, while the different flow pattern in practical flow-
through UV reactors may lead to a varied reaction kinetic and process efficiency. In this study, the kinetics of
atrazine (ATZ) degradation in flow-through UV/H,0, reactors were investigated, and the impacts of H,0,
concentration and internal reactor diameter on ATZ removal efficiency and the process energy efficiency were
evaluated. The steady-state assumption (SSA) model was developed to predict the degradation kinetics of
atrazine under various experimental conditions, and its accuracy was tested by comparing with experimental
data. The results showed that the efficient degradation of ATZ occurred in flow-through UV/H,0, reactors and it
followed the pseudo first-order kinetics (R*>>0.95). Despite the fact that the flow was not fully mixed, SSA
model exhibited good accuracy.in predicting the degradation of target pollutant in flow-through reactors with
deviations generally less than 20%. Within the investigated concentration range, ATZ degradation rate in
different reactors increased with the rising of H,0O, concentration, and reached 5.8x107 s™' in the reactor with an
internal diameter of 35 mm when H,0, concentration was 0.2 mmol-L ™", which was 4 times as much as that in
UV radiation alone. The increasing reactor diameter resulted in a low time-based ATZ degradation rate constant
on account of the changes in average fluence rate, while had slight effect on the fluence-based ATZ degradation
rate constant. Finally, based on the electrical energy per order (Eg,) calculation, the energy efficiency in
removing ATZ can be reduced by increasing H,O, concentration and reactor diameter.

Keywords < UV/H,0,; flow-through reactor; steady-state assumption model; degradation rate; electrical

energy per order
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