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BT DOM* A AL RE . ARHRFE () Fe (I1) (10 pumol - L) X} DOM 7= A5 3% P Wy b 4 BE 1 JC 8 2 %4 0, 85 MR B 1) Fe (1) (25~50
mol - L) T2 DOM 7 £ 3G PEIFI A RE T , HLBE Fe (I W BEA3E N, SMRIZBON 3G 58: . DOM/Fe W 1Y Eof Es (P Fe (1) Ve 5 (138
TR/, 5 B — DOM/Fe {8 2 7= A 19102, - OH R AR BE LS TMP B GIR A S 1o 3 28 0 BT IEAR DG C R o TR S Pk M4
h, Fe( TN AFAE T BESSINE DOM (6 Ab 2T 1, 1 il K A g WIS e Ak A, S 30A DS T i A= 25 KU 2 5 -
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Effect of Fe(IIl ) on the photochemical activity of dissolved organic matter from different sources

LIU Yan-hong"**, LI Wei'**, HAN Jian—gang"*"

(1. College of Biology and the Environment, Nanjing Forestry University, Nanjing 210037, China; 2. Co—Innovation Center for the Sustain-
able Forestry in Southern China, Nanjing Forestry University, Nanjing 210037, China; 3. National Positioning Observation Station of Hung—
tse Lake Wetland Ecosystem in Jiangsu Province, Hongze 223100, China)

Abstract: To study the effects of Fe( lll ),which commonly occurs in aquatic environments, on the photochemical activity of dissolved organ-
ic matter (DOM), furfuryl alcohol (FFA ), 4—chlorobenzoic acid (pCBA), and 2,4,6—trimethylphenol (TMP) were employed as molecular
probes for '0,, « OH, and *DOM*.This was done to study the effects of Fe (Il ) on the steady state concentration of 'O, and + OH generated
and the degradation reaction rate of TMP caused by the photosensitizer of DOM under different light sources and pH conditions. The results
showed that the ability of DOM to produce reactive species under the irradiation of a mercury lamp was significantly higher than that under
a xenon lamp, indicating that more reactive species were produced at a higher light intensity. Under different light sources and pH condi-
tions, the ability of DOM to produce reactive species differed. Overall, Suwannee River humic acid (SRHA ) and Suwannee River natural or-
ganic matter(SRNOM) had better 'O, and + OH generation capabilities, while effluent organic matter (EfOM) had higher *DOM* generation
capabilities. A low concentration of Fe(lll ) (10 wmol L") had no significant impact on the photochemical reactivity of DOM, while a high

concentration of Fe (Il ) (25~50 pmol - L™') inhibited DOM from producing reactive species, and the inhibitory effect was enhanced with

WA 2019-04-16  FAHH:2019-08-19

PEZ B XIWEL(1995—) , T3 VLI E M AUE0F5E A, N HREEAL2EAFSE . E-mail : 846818090@qq.com

HBEMEE .2 Bl E-mail:uwliwei@163.com; B @ K|  E-mail: hanjiangang76@126.com

BETIE JLHE H AR AER ST H (BK20160930) ; 8157 H AR B3 435 H (31700441)

Project supported : The Natural Science Foundation of Jiangsu Province (BK20160930) ; National Natural Science Foundation of China(31700441)



2564

VRIEIN ity S8 B 114

the increase of the Fe (Il ) concentration. The E,/E; value of the DOM solution decreased with the increase of the Fe (Il ) concentration,

which showed a positive correlation with the steady state concentration of 'O, and - OH and the photodegradation rate constant of TMP

caused by a single DOM and Fe system. In real aquatic environments, the presence of Fe (Il ) may inhibit the photochemical reactivity of

DOM, inhibiting the photochemical transformation of organic pollutants, eventually causing a higher ecotoxicology risk.

Keywords: dissolved organic matter(DOM); Fe( Il ); photochemical activity; reactive species

A HL (Dissolved organic matter, DOM )
A T K, R — A 1~40 mg- L7 2Z 18]
(LA CIH)M, DOMTESERAEHIT , BBAE 7 4 — R AT
PEPIBT(RS), AL 25 4R (10,) VR AL A i 2 (- OH) Al
S HEAAH CDOM* ) FE XA 3R S A BTG
ey A B A AT RS e Ak A T e, BIFY
W] AN [F R DOM X4 A= 3 45 5 YL W) 6 R A 1)
SR LA AR [R)7, i 32 S T AR PR R DOM
AT 0 Jo 7 A BB ) A [R) 3 S AR B
AT TR K B3 i R 5 7K AL B — 2 kA AL
¥ (Effluent organic matter, EfOM) HEA 2] 32 g KA
BN K DOM B H 22 B A il EOM A
AT AT MR AE AR ) (SMPs ) 7T BE A EFOM H
A FRIRA WL (NOM) AN [F G 2216 T

DOM F) 15 P54 J5t 7™ A2 BE 1 Bk 32 HER IR pH Y
S AN A ] BEAZ B IAE B 1 Fe (TD Y52 . Fe
S AFTE TR P &R IC R , Vi 2 Fe BT
JE R E ] 10 wmol - LM, Fe HAT AR5 19 4% 5 B )
IKIREEH ) Fe(1D) 2 LG H[Fe( D) -DOMIHTE X
FALE . XMERGYITECIRVE T T alad i Fe (19 4810k
JEAEFR A - OH S5 3E PE P B, X K B g th A BT
Wy PREE G Ak A BT R R B, A TR ok
I8 5 DOM 5 Fe 485 J5 A RE 2R B AS [ 19 3% 146 ) Joit
FRAERE DT AN BLR S Fe 456 IR RE MBI U1 P4 I
7 A L AT AR 5 S A R DU ) 1% ok A i
Py 5 = AR AESEBR K FREEE R, DOM R R 5 F 45
FFRRIESE 2%, T Fe (D) XA [R] R 5 DOM B 646 2% 1%
PEFRI 200 1 AN AE

I, A SC LA Suwannee {77 J5 A ik (SRHA ) F Su-
wannee 71 K 9% 4 AL i (SRNOM) 1F Sk 2 7 (1) &1 Y

DOM, LA EfOM ff >y 41 71 4 A DOM!™!, 38 5o BF 52 B4
5 pH ZF T, Fe(ID) XA R I DOM B Al 2718 1k
IR, ) DOM b Ho 5 Fe JEA7 1A 28 ip AT HLTS G 1Y
A E AL R BT ST S A B HlE

1 MREFE

1.1 SEIg#r#t

SRHA (3S101H) 1 SRNOM (2R101N) Ity F [ x
JE B R &, o A R RE S B3R 1.
SRHA F11 SRNOM £} (50 mg - L) A 3 3o 76 W iR £k 2%
MR F N A — € 19 SRHA 5 SRNOM Bt il 15 5],
PR IE AT s EFOM A it B B 3t FE 35 KA 3T — iy
K HAK BT RHE R - S8 A BLEK (TOC)7.03 mg- L™, pH
7.3,Cl" 70.44 mg - L', NO; 0.37 mg - L' 1 NO3 60.99
mg- L5 (354l H AN 2 6 W T35 [ Tedia A W] 5 =4
4k (FeCls - 6H.0) W BT T 4k 231 28 | 5 iR —
U (KH.PO,) A R A 41 (K. HPO,) 8 T [ 24 5 [
A 2FAR AT BR S 7] 5 BERE (FFA) %526 FH R (pCBA)
F12,4,6-=H FZE/ (TMP) I T Sigma—Aldrich 3% 7
OS] s Pl AR 4 A BT el DA L 4l (>18.2
MQ) i Milli-Q Advantage A10 47K R 4t (Millipore,
TR 45
1.2 L H RS

B H Y B8 5 52 56 76 XPA-7 B 564k 2 K2 0 A
(P RS VLALR ) AT, DG E$E 500W ok AT
500W LT, AR 98 56 45 2] K F 290 nm AL H
o RATEBETT(UVA, QLR IRE R A B ARl
3500 W R AT F1 500W (AT 7E 365 nm Ak (5% 58 43 5]
M 117 mWeem™F10.484 mW - em™2. SEEG7E 50 mL [
A B P T, BB S mmol - L B B R £ 2% ik

#z1 AEIDOMKTEARF CEARE R RS

Table 1 Elemental composition and C distribution in different functional groups of different DOM solutions'

19]

JLE Y A Elemental composition/wt.%

AR B REAH (1) C 4341 Carbon distribution in different functional group/%

DOM
H 0 N S K5 Ash Joe 2 Alkyl O/N-%E% O/N-alkyl J7 B Hebk Romatic
SRHA 5459 39 4003 15 055 4.62 21 7 37
SRNOM 507 397 4148 127 178 4.01 27 15 23
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VT, A pH A 6 117, A —7E it A SRHA FlI SRNOM
BEVE, f# DOM A9 B2 3K %) 10 mg - L5 2R J5 7E SRHA |
SRNOM 1 EfOM ¥ H In AR BE 1 Fe (T () 4R
e 23 5112 0.10.25 wmol - L7 1 50 wmol - L), FEAI
A FFA ,pCBA I TMP {E 13 '0,, - OH F1°DOM* fi) 53 1
PREHE A1 (Probe )™ BT I 4A R B 435124 30
10 wmol - L™ F1 10 pumol - L' fi 5 5 S 0 VA W& T
Pl WA H R0 — B ) J , BORE I 4T A A
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DOM {1 % £k 22 75 3 (9 A [ 3 B2 7 FFA . pCBA
FITMP 0 B TR . B 3417
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K FH i 0B A €638 A2 (Ultimate3000, 3 22 ) il 72
FFA .pCBA 1 TMP Bk FE | €835 A 4y 2 BE 42 Eclipse
plus Cis#E (150 mmx4.6 mm, 5 pm) , A3 35 C. W&
FFA %R 84 N 5 F10.1% H R (15:85, VIV) , K&l
P KA 219 nm; M E pCBA B9 s A A H B A1 0.1%
HR (65:35, V/IV) , K K 4 237 nm; 5 TMP ()
TS AH S I BEAT 0.19% HRR (70:30, V/IV) K K Ry
220 nm, FiiEIH N 1 mLemin™, JEFFEE 50 pl.
1.3.2 & 4 JoT i A i

K F— G v 8l 07 2# B (1) X FFA . pCBA il
TMP (R AR A T
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G YRR E b — B 177 8
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WA i 1140 22 OS2 07 338 B (e ) S TG E R T 5 |
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O3 FIRET A WD 00 SR A S 7 3 3 1 BOR R AE
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DOM J Fe L A7 B R 7= £ 19 10, - OH AR 7S
e AT AR5 A 2 (3) A1 (4) $EA 715, HE L FFA
110,24 K pCBA Fl - OH B SN AF A G N sl 112,
1B T R0 A 2 vp 0, - OH Yk S 2 44 5E 19, FFA
F1'0, . pCBA il - OH B S i AT R Ry — GRS W 3l 772 o

d[ FFA]

A =k’ FF,&,'Og[FFA][102]=kFFA'OZ[FFA] (3)
df p(;BA Lt e -on[pCBA][ - OH]=kcsr.-on[pCBA|

(4)

fcti:‘ 5 k' reaso, IEll: FFA %ﬂ ]Oz B"J:ﬁfi@ﬁ%ﬁ%& 5 y‘j
8.3%X10" Lemol™-s™ 2 L' ,coa-on A& pCBA 5.0HM 4%
SO R BT, R 5.2%10° Lemol ™ -5
1.3.3 A AT WO i e

K A1 AT DL W' 1% AL 2 DOM Kz HE 5 Fe
FELEI 028 0 AT WO 1, 4748 KB o 200~
600 nm, H @ MOEFE A 1 em, 4941 3 2 600 nm -
min' o
1.3.4 Bl

K JH SPSS 22 Fll Excel 2016 X #(4 #E4 748 1153 Bt
FAEE . 5 5R LE S8 s b5 i i 22 19T R o %
AN TR A SRZH 0 26 B H AT LSD 2 AL, Gt i3
PEKF-2h P<0.05 .

2 RS

2.1 REDOM By FiE

FEFRIT AR AT BUGTT , AS [7] DOM {4 & H FFA |
pCBA F1 TMP 1 56 B il 4 77 5 — S g 3l g 2% (R™>
0.95). FFA .pCBA FlI TMP ()6 A 2R L T DOM
K Z 77 4 1910, - OH FIPDOM* i fiE J1 9 22 57, 1)
FFA . pCBA HI TMP [t [ fift 3 3 8 K, DOM 7
4210, - OH F°DOM* iy fig Jy sl sl . & 19 1A
[l DOM £E7EIT , FFA . pCBA FI TMP (1) %R i — 2 2
N8l J1 255 8. H B LA L AS TR DOM = A6 T 1 )
JE A E S AR

TERIT IS T , SRHA 2L 771 FFA . pCBA 1 TMP
149 S B il — 9 S 10 2 58 8 B0 5 T SRNOM, it W
SRHA 7=/ 10, - OH FI°DOM* (I fE /14475 T SRNOM,
FIJE pHO 2514 F SRHA (110, (1 72 A BE 11 #l pHT 4%
7 SRHA 19 - OH 197 2 8 1 18 2 %+ SRNOM (&
1) EfOMAKZRH FFA [ ERE AR R 5 40(0.140 2 h )
55 pH7 44 F SRHA F11 SRNOM {4 2 4 FFA (1 Y6 R
BRE ORI B2 S U EfOM 774 0./ HE
715 SRHA F1 SRNOM A —% . EfOM {& %t pCBA
1) ' o5 figp 2 1 o 3 A pHT 454 F SRHA K &
) 58.2%, i W] EfOM 7~ 4 - OH 1Y g J1 & # K F
SRHA, Ifif EfOM 5 pH7 Z5/4 T~ SRNOM 7=/ - OH [ g
FHF T E TS . EIOM 5| & i TMP G i [
i 3 %5 B D 2 B F SRHA FIISRNOM, 4351 7 SRHA
FISRNOM {4 & H % 1.42 £% F1 1.49 i, LB EfOM /=
A= °DOM* I 3 15 T SRHA F SRNOM .

TEMAT FGS T , DOM AR & 1 FFA . pCBA Fil TMP
)Y AR fige i I 3 3R B S (I TR AT BRS 4
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a. KL -FFA Mercury lamp—FFA
a

0.201
4
- b
0.15f I . b
b L
< 0.10f
0.05F
0

SRHA SRNOM SRHA SRNOM  EfOM
pH6 pH6 pH7 pH7

ANJH] pH 9 DOM ¥ ik
DOM solution at different pH

_ b.7RAT-pCBA Mercury lamp—pCBA

0.015
a
T
a a
—F— T
1
0.010 F b b
< 1 1
0.005

SRHA SRNOM SRHA SRNOM  EfOM
pH6 pH6 pH7 pH7

AT pH £ DOM 5 i
DOM solution at different pH

15¢ ¢ IRJT-TMP Mercury lamp—TMP

e

Lo b b b

Ah

05}

SRHA  SRNOM  SRHA SRNOM EfOM
pH6 pH6 pH7 pH7

NIF] pH #J DOM ¥
DOM solution at different pH

ey 5 38 EE 111
0.0100r d. kT -FFA Xenon lamp—FFA
a
T .
0.0075F [T b be
T
T ¢
< 00050 d
0.002 51
0 SRHA SRNOM SRHA SRNOM EfOM
pH6 pH6 pH7 pH7
ANTH] pH 1) DOM ¥ 7
DOM solution at different pH
ST _
00020r & T -pCBA Xenon lamp—pCBA
a
T a
0.0015F  be L ab
'|' T
L
L T ¢
< 0.00101 T
1
0.000 51
0 SRHA  SRNOM SRHA SRNOM  EfOM
pH6  pH6 pH7 pH7
ANJH] pH 1 DOM %1
DOM solution at different pH
0.04 1 f. T =TMP Xenon lamp—TMP
a
L
0.03 1
= )
s 002f 2 b
001F 2 c

SRHA  SRNOM SRHA SRNOM  EfOM
pH6 pH6 pH7 pH7

ASIH] pH [ DOM i
DOM solution at different pH

AN FREFRIR A ] 28 5 35 (P<0.05)

Different lower—case letters indicate significant differences between groups (P<0.05)

Bl 1 RE3KIEDOMS|% FFA .pCBA #1 TMP Byt B&fER R B 2 E
Figure 1 Photodegradation kinetic constants of FFA ,pCBA ,and TMP induced by DOM from different sources

m\kT,mET <R FFA . pCBA FI TMP (156 K fife 52 v 8
ZEH B M R OR KT BRI S5 T 19 2.9%~5.9% 9.6 %0~
20.7% F10.9%~2.7%. 73— J5 i, A [A DOM 7E GUkT #
FETRKT BEG 2 F T 77 A 6 e o A o 5 Ra S T R
B A TRl . 40 SRHA 772 4= - OH F1°DOM* 4 fE 1 7E T
WS 258 T /T SRNOM, £ R 4T BA 5 25 14 R I i

SRNOM, X A BB /& F T AT FISR AT & S i 0 1% Al
SR AN [E] S A . {H SRHA 7724210, (I BE 71 76 TUET F oK
ST AR BR 2% K F SRNOM, 3% Al fEJ2& i1 7 SRHA &
A S A R

BT pH 23 52 W AN [R] 6 U5 B SR 454 F DOM /Y
WEPEY B AR Ty . AEGRKT BRI R 24 pH M 6 34
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| 7 0F, SRHA 7= 410, (W BE 1 B & B AK, 774 - OH
FIDOM* H BE J7 JC i 2% 14 22 5 ; SRNOM 74 - OH 119
fiE 1 2 2 N % T = A2 'O, FPDOM* [ RE 1 3 £ BE
B E S UL pH REAS AR DOM 9 45 FRFAE
AT Bl A L S 1 i R LT vk ) 5 ) 7 A e
FE KT HE SR, 24 pH A 6 3% fin 2 7 B, SRHA Al
SRNOM [0, A= e J7 it 2 A%, - OH A °DOM* 1y 7
HRE TG A FRAILE C B 25 5% . X5 Dalrymple 552!
WF5E &% P Suwannee 3] F7 Y DOM 6 804 /%10, & T
77 AR B VA TR pH HE R NE— 2

HRAE 22 (3) A1 (4) THRAF B [F] SR JE DOM A i
1 0. F1 - OH B RS AS W BE WL 2, R 2 vl WL, FE5R AT
TEET T, AS TR R JE DOM 7= A 1910, i F2 25 1k 7
(4.140~5.964)x10™" mol - L' JE I N , 7= 4= 1) - OH [ Fa
AU ETE (3.873~6.972) X107 mol - L™ JE Bl N . 7E i
ST HES T, DOM 7= A= (1) 10, A1 - OH I RR A MR B LR AT
BRGS0 AR — B9, 0 RS S e 7E (0.136~
0.258)x10™ mol - L™yl [l N , - OH By F2 A8 ¥k i 78
(0.481~0.828) %107 mol - L' L E 4 . Zhang ZEPIHF 5
KB, FEE TR N 1700W KT A pH A 8 B E T,
SRHA F1 EfOM 7= 4= 410, 1) Fa 25 ¥R JE 43 51 Ky 4.9x
10" mol - L™ F14.1x10™° mol - L™ ; SRHA Fl EfOM 4=
B - OH O F2 25 MR o 3.4% 1077 mol - L™ A1 2.2x 107"
mol - L', Mostafa Z>HF5% & P SRHA F1 SRNOM 7 4=
10, O RE A HR B 9.4 107 mol - L™ 1 6.2%10™* mol -
L7k SR AR | 5 A 5T H 0, il - OH I RS
We BEE— DR . Dong ZPNFSE & B EIOM 7~
A= - OH M R M 7 177 % Hh (6.1~9.8) x 107, & F
SRNOM F1 SRHA 7 2 - OH ) 22 Wi & 777 % (2.99~
4.56)x107 , {HEFEAMF I Zhang FF WA 5T Hh# 4
L, SRHA 774 19 - OH (A2 AR 15 T EfOM,, 3X A g
J& i1 T EfOM 1 /) SMPs 1 - OH FL AT 55 55 1) 5 W 3
PE, 4 FE EfOM 77248 1y - OH 3 B IR, tah TR K

A F B T I i S5 T R T BB A 2 W EFOM 14
FH-OH IR SR . (EAS AR, AR h & B
EfOM A= 1 °DOM*fiE J) & 2% 5 F SRHA 1 SRNOM,,
M DOM* L EHT A R A5 A DL LR b kAR
AR FHP, R EfOM ELAT B 5 (19 " DOM 77 A=
fE 1 AT AR L RE AL B A 2 AR A LTS YL P R 1)
JRHZ—
2.2 Fe(Il)3t DOM 34k & 4 A 22 0
2.2.1 Fe( )X+ DOM 6= i 'O, F 52 i

35 T AU Fe (1) X DOM Y6 HAR 77 A=
10, AR AR BE 2 . ph 2 3 1T UL, BROR AT RS
MR, 10 pmol - L7 () Fe (D) 22 R T pHO6 SRHA
VW™ HE 1) 0, RS VR BE AR, A 2544 R, 10 pumol -
L) Fe (11 ) % SRHA . SRNOM #l EfOM 7= /£ '0, By £
DWW A BET . H2, Y Fe (D) B M
F]25 wmol - L' 150 wmol - L'}, A [ DOM =4 Y10,
P R A e 3 X5y Bl e CHIL ) e 5 A 85 o s e K, 150 BH ¢
T E B Fe (T #0417 DOM P2 4210, B9 fE ST . 5 —
5T, Fe (D) XFAS [ DOM 7= Az 1O, fo 41 il 72 B I AN H
[, Fe(Il)X} pH & 6 i) SRNOM ¥ ¥ 77 A 1 0. Fa 245
VR B4 P S5 455007 A T A 55, R SR AT R RURT B A A
T, Fe( D) 4 50 wmol - L'}, pH6 i SRNOM ¥4
PR O FR AR BE 4 AIREAR T 10.34% F113.17% 5 Fe
(1) XF pH6 fY SRHA 7 A 1O 4 497 il 20 7 D) A X 55
58, TER AT R BRES T , Fe (1) ¥ EE >4 50 mol - L
i, pH6 [ SRHA ¥ 7 ™= A2 ' 0 AR A IR JE A3 I I T
41.88% F127.91%.
2.2.2 Fe(lll)%§ DOM JEA#A= A% - OH (1501

AN EE Fe( TN HEAFET, DOM 7= A i - OH 9 FRAS
W INR 3 /s, 10 wmol - L' F125 wmol - L™ ) Fe (1l )
RERSfE HF pHO 1Y SRHA /R Z - OH 177 4E |, ZE SR KT
KT BEST T, 10 pmol - L™ () Fe (T fif pH6 5 SRHA 14
7T OH MRS MR BEEE &1 1 22.71% F1 17.43%

2 AEIEDOM 7E pH 6 F1 pH 7 B 4 AKX B9 '0.50 - OH B RRAS iR B
Table 2 Steady state concentrations of 'Oz and +OH generated by DOM from different sources at pH 6 and pH 7

e Light source

DOM

[102]s</>< 10 "mol-L!

[+OH]s/X10™"*mol - L™

pH=6 pH=7 pH=6 pH=7
SRAT Mercury lamp SRHA 5.964+0.313 4.870+0.747 6.1170.114 6.972+0.189
SRNOM 4.1400.033 4.252+0.025 5.796+0.340 3.8731.095
EfOM 4.6930.170 4.060+0.680
{4 Xenon lamp SRHA 0.258+0.019 0.215+0.019 0.6140.113 0.668+0.037
SRNOM 0.243+0.002 0.193+0.002 0.828+0.038 0.801
EfOM 0.136+0.007 0.481+0.076
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J3—J5 T, 10 wmol « L7 [ Fe (I ) i 5 %I B& S T (1)
EfOM & & 7= 4= 1) - OH By F2 25 ¥k B2 AR 1 28.30%
10 wmol - L™ Y Fe (TN ) X JAth 25 4 F i) DOM {4 & 7
Az - OH MRS MR B 0 B &5 o e FLAh S8 2544 F
Fe( 1) (OAETE SR X DOM 72 4= - OH [R50 2 30y
POHIVER B Fe (T ) #e B 38 3., 5 Fe (1)
XF DOM 77 A4 10, [ 5 i — 4, Fe (1) X} AN [7] DOM 7
A - OH 2 I AN A R] . Fe (D) XF pH6 1) SRHA {4
7 A - OH MY 52 M A8/, 76 Fe (D) ¥R 2 50
pmol - LB, FRAT FINGRUET RS 25144, pHO Y SRHA {4
Y - OH 1 B2 2 Wk B 43 0 B AR T 22.70% 1
12.87%. KAV BRES24F , Fe (L) XF EfOM {4 & 7=
Az - OH Y525 K, 76 Fe (T YA 50 pumol - L™ B,
EfOM {4 22 7= A= 1 - OH [ A2 A5 Wk FE B IR T 78.94%
FE KT B 44, Fe (M) X} pH7 () SRHA 1k %
A EfOM 14 Z 7= - OH B 52 42K, 50 pumol - L7
Fe (I ) 33 15 4 28 77 A= 19 - OHL A R 2k 132 4331
KT 27.99% F127.65%. =W JE ) Fe (TI) X DOM j=
A - OH ARI/E FH AT RE 2 i T Fe (1) 5 DOMJE L T
gAY, BA 5 R — DOM A A 1 6 (1 3) , A
T AR L = AR TS ) T I RE T

2.2.3 Fe(ID)%F DOM YERE A A= B DOM* 1) 52 1)
LLTMP 2 *DOM* ) 43 T4 &1, il 1 TMP 6 B%
i 149 S I 3 2 BORT DR B DOM 77 A 119 *DOM* [y
AER, Fe(ID) XA [A] DOM JEE TMP i i — 2% 50,
HORH B W 2 iR . 10 pmol « L™ Y Fe (1T
B T AR AT BRG] T pH7 SRHA & &
TMP [ G R ff AN, HoA 250 F X5 TMP B 5% % i 25 G
HERM . 25~50 wmol - LAY Fe (D) XF TMP (% [
fiff Y A AN EIAE R 512 50 pmol - L ¥ Fe (1),
B X UK UGS TR EFOM 44 3 1 TMP 9 D' R £ G I 2%
LU AL , HoAth 2518 5 X TMP B OGFE f X 26 300 0 1B 2%
FIPIHIVE o FRATBEES R, Fe () XF /R [ DOM ()
TMP 805 R 0 A 22 A8 K, 50 wmol - L7 Y Fe () X
ANTA] DOM 77 A *DOM> fg #1 il 232 4F 22.63% (SRNOM -
pH6) 3] 29.74% (SRHA -pH7) i Bl Y . 78 kT B8 5t
T, Fe(ID) X} AR DOM S5 TMP [ % ()5 i 22 57458
K, HXT pH6 25445 T 9 SRNOM H 31 1l %5 55 , % SRHA
BRI #5850 wmol - L7 4 Fe (T f# pHO 4514 F 1Y
SRNOM ,SRHA il pH7 1) SRHA {4 Z o TMP (1) 56 2
TR BT BIREAR T 13.87% .40.83% F140.24% .,
g5 b AR Fe (1) (10 pmol « L) X A [F]

&3 DOM 5 Fe(Ill) £ FFR AR 0.7 - OH HITRAS K E
Table 3 Steady state concentrations of 'O, and +OH when DOM and Fe( Il ) coexist

i '0,)/x10" ol - L -OHJ/X10 " mol - "
Lig}jﬁsﬂim DOM  Fe(Il)/pmol L pH=6[ ok - szi ] -
FAT Mercury lamp — SRHA 10 4.650+0.154% 4.120+0.104 7.506+0.415* 5.716+0.076*

25 4.592+0.313* 3.747+0.116* 6.250+0.529 4.968*
50 3.466+0.272* 3.113+0.146* 4.728+0.264* 3.499:+0.189*
SRNOM 10 4336+0.035 4.224+0.014 5.529+0.189 3.686+0.151
25 4.042+0.135 3.387+0.028* 4.861+0.151* 3.019+0.189
50 3.712+0.052* 2.837+0.002* 3.9000.151* 2.538+0.340
EfOM 10 4.659+0.161 2.91120.113*
25 4.147+0.293* 1.7900.037*
50 2.9200.021* 0.855+
{4 Xenon lamp  SRHA 10 0.2810.014 0.216+0.007 0.7210.038 0.72120.038
25 0.231 0.196+0.017 0.668+0.037 0.5880.151
50 0.186+0.002* 0.1790.007 0.535:0.076 0.481+0.151
SRNOM 10 0.2390.007 0.196+0.007 0.801 0.8280.038
25 0.231:0.004 0.1720.003* 0.775+0.037 0.748
50 0.2110.014% 0.159:0.003* 0.641% 0.6140.113%
EfOM 10 0.138+0.005 0.508+0.037
25 0.128+0.005 0.454+0.038
50 0.1130.012* 0.348+0.037

TE R S Fe (D) 1% BT HAT B35 122 5+, P<0.05,

Note: * represents significant differences compared with the control [without Fe (1l )], P<0.05.
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FRIBONIN ] T Vb b B AGR R e B G AR . TE
AHWFFE R, e FE G Fe () 3041 T35 2 0 9 A2 A
Al BE I T Fe A1 DOM J& 810 4% & 1 19 W 6 4 1
F/EY, Fe 156 5R RN 185 BT o K13 2 DOM il Fe %5
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Figure 3 UV-vis absorption spectra of DOM~-Fe solutions
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Different lowercase letters indicate significant differences between the different Fe (Il ) concentration groups in the same DOM system (P<0.05)

2 RITAEATRH T, RERE Fe( )Xt DOM 5| & TMP ¢ B fif K R 3 22 5 H 1 72 11
Figure 2 Effect of different concentrations of Fe(Ill ) on the rate constant of TMP photodegradation induced by DOM under

the irradiation of mercury and xenon lamps
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