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KEANCRES T, Fe (1) B R 4% &9 3 AT LASC 0B 5 AL R TOHLBE. £RAMERRST 60 min AR BAYG R ST 720 min J5 , W 4 &
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Photo-induced Phosphate Release from Organic Phosphorus Decomposition

Driven by Fe( Il ) -oxalate Complex in Lake Water

JIANG Yong-can', PENG Yun-xiao',LIU Guang-long'** , ZHOU Yi-yong®, ZHU Duan-wei'
(1. College of Resources & Environment, Huazhong Agriculture University, Wuhan 430070, China; 2. State Key Laboratory of
Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract; The phosphate released from organic phosphorus photo-decomposition has a significantly influence on the phosphorus levels
in the water column in lakes. In order to reveal the effect of organic phosphorus photo-decomposition on phosphate level in lake water,
the phosphate released from organic phosphorus photo-decomposition driven by Fe( Il )-oxalate complex under UV-Vis and sunlight
irradiation was investigated in natural lake water using glyphosate as the model organic phosphorus. The effects of pH and initial
concentration of Fe( Il ) , oxalate and glyphosate on the phosphate released from glyphosate photolysis were studied. The results showed
that phosphate could be released from glyphosate degradation by Fe( Ill ) -oxalate complex under UV-Vis and sunlight irradiation. The
concentration of phosphate reached 0.25 mg-L~" and 0. 18 mg-L~" under UV-Vis and sunlight irradiation for 60 and 720 min,
respectively. The amount of phosphate released increased with the increase of the initial concentration of Fe( ), as well as the
increasing oxalate and glyphosate concentration in lake water. However, the increase of pH could significantly inhibit this process in the
reaction system. The concentration of phosphorus decreased with the addition of isopropanol, which indicated that the hydroxyl radical
(+OH) was one of the main active oxygen species of Fe( Ill ) -oxalate complex. The rates of +OH production for Fe( Il ) -oxalate/UV-
Vis and Fe( Il ) -oxalate/sunlight systems were 0. 52 x 10 ~> pmol+ ( L-min) =" and 0. 03 x 10 " wmol- (L-min) =", respectively. The
steady-state concentrations of hydroxyl radical ( -OH) for the Fe( Il ) -oxalate/UV-Vis conditions were 4. 74 x 10 ™' mol-L ™" and 0. 27
x 107" mol-L ™" for the Fe( Il ) -oxalate/sunlight system.
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AR (BT . S A AlK A 2R 5 Al K Pl
(UPH-1-40L) $&4tt K ik i i ma 7K.
1.2 SLEdE

SR SEI6 7E Phehem I fE s 5646 2 2 v
(AL A R R A BRA R b T, e 2%
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mm x $50 mm,75 mL) T L [E E 2V WES M K i il
UF RS TR B T A 0 B N A 4 IEOR [R) EER AT
REAZHS . SGRASZES 43 ) FH 500 W alkT #1300 W 7k
FTHREALL A BH G AT A (UV-Vis) Y6, HiE BOGIE
W 1 s, U R BEOG S E FEL R 200 ~ 1000 nm,
KKV R BOGIEE A 200 ~600 nm.
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Fig. 1 Spectral irradiance of xenon lamp and mercury lamp
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+Fe(ID) ANMAK + B H B + Fe( II)-Oxa X 6 MK
F. WXL, SEE R K R R Tk
K1 mg- L™ Fe( ) M40, 5, 10, 20, 50
pmol + L™ BLERER MR FE 435124 0, 20, 100, 200, 400

10.0,H0.1 mol-L™" HCL #110. 1 mol-L~" NaOH
WopH; AR W E N 0.5, 1.0, 2.0, 4.0
mg-L_l. SFyitt—2E Bk Fe (1) - iR 4% & W 6B K
PR BILAE G ST R i R T TR AR 2o R P 52 i), 6 W
K+ FH S + Fe () - R AR 2 tPds Jin - OH AR K
SN, SFNEEAR A 0.1 mol- L™, AL
IFE] A 60 min, FEFE 10 min BURE— Y, K B 18 5t
A1) A 720 min, B 60 min BURE— K, BEASEF ] 25 )
FEA 23 3 AN R AR I 3 60 B VL I A

BN T R= > > Sk 523 R
pmol - L ™" VAW W) pH WE N 4.0, 6.0, 8.0 F1 WP AYBERR AR MR BE.
®1 E#EEEKEXRELIER
Table 1  Physicochemical indexes of overlying water of Nanhu Lake
pH TP/mg-L " TOC/mg-L " TIP/mg-L " TOP/mg-L " PO} /mg-L ™! Fe(Il)/mg-L"!
8.32 0.14 ~0.27 9.23 ~10.50 0.04 ~0.15 0.10~0.12 0.03 ~0. 09 0.01 ~0.34

1.4 IEPEY RIS R RS B E T ik

- OHJZRIREE P ML M OB 1 =28 1E P #h
Z " ARG LA R A N - OH A T3 4T, Tl 2
KA -OHMAR SR, FE R LS -OHE A
AV R - IF T K (7-HOC) . MR
Louit 25"V (438 , 4li7K 244 F A2 7-HOC #5773
K 28. 6% , H I R I 22 7-HOC (1) % s 5, B af
P I F 3L (- OR) FaS VR . U g RE )
IR B Fe (T ) ¥ B8 AR RV B 43971 8 20 umol - L ™!
1400 wmol-L~", HFERKWRE K 100 wmol -L~" K
RG22 OV o IFE SRR BHOGRRE
AR 5 min BURE 5 mL, /0 3 B4, RZEOL
JEEETHIN s AR B UL K . 332 nmy R
WK . 455 nm; PP . 300 ~600 nm.

A H B2 (0,7 ) 2 PR BT v A I
Yyfhz—17 A B Z A ML IE S R .
A 5T LA AL R IUmE (NBT) A O, 43 FHR4EF, H
BB 5 O, RN Az AN ) B0 PR R — PR 1R ot
AL DL S0 7 NBT (1) R A 3 S5 o I s 7K A4 0,
fRa SR e G U i T K B Fe (T ) ¥ B 1
R E 4 R 20 wmol - L' 1 400 pmol-L ™", 44
Ak DY R R B S 100 pmol - L™ R AW, KR A
W% 2 N E T, o MAE AP RUR OG5
[B]f% 10 min BUFE 2 mL F o @4 o | B BAE b VA T
2 10 mL, R ZEAMOGEETHAE 258 nm Z5AF T
AT B ELROCAE , SE g a5 R 20 3 P AT TE IR
MAKZ PN A SR EL 0. 1 mol-L™", LLTHEX - OH
)5

2 HR5ITR

2.1 A[EERS) XA KR A DL R Y 52

AR e TE = WAL IME (UV-Vis) 2140 F,
Sy IRGE T AR AL 3N A HLBE R X KA oK S
(BT, AN 2 BN FERS RN 60 min 5, i 7K b #
TR AR O AR AR R B AR W e R X K A
PR KA . 48 UV-Vis B5F 60 min Ji5, AbFErp
WRIRAR A 75 s A HE IS S 0 38 25 0. 039 mg- L7, HiF
BLRK A AL 280 JE 0 il R i TS LA T 2.
WA KA B A HLBE TT LR AR 0 A Ak 22 o A
TSR TOHLEE " FE 5K R b i R85 IR 3 2
BHLBHE SRR HAAeE. 3BA U T DL 32
AR A R TR, 3853 FLAE DU 7E A4 rh i SR 4K
SR NO, | Fe( ) | ¥ fi# A HLEK (DOM)
SRR, A IR 6 A i R OB AR AR . AE T K
+Fe( D) /WiK + Fe( ) -Oxa SEH2H o1 T M
NIIIB) 1) i Ra o U AT e 2K 7 D DT R b W R 218
(LIRS T 0. 050 mg-L~". W THIKRE S A
BLB ) B g B, DR, MRS I8 okt sk 4
AL G R RRAR I DTN K. FEWIK + B
JRE b P it 25 A R b R A S I, G IR 60 min
Ja R R TP BERR AR MR EE B N = 0. 10 mg-L_1 , X R
TR TR LB AR BE 3G I OB R AR A B
i), A5 BILAE 2t (R 388 i mT LA S 2 2 T AR A i R AR K
S FEWIK + BB + Fe( D) ZbFEA | 225 B8 R
Jo  BERR AR A 0.20 mg- L™ BTk + B
JBAE A 3L, UE B SRR S I3t T LA fn s A7 ALk 1) T AL
BEEEA 2. 52 b Fe( ) AT DL 5 8RR M R N7
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ik + Fe(lll) RsRy
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FEFRER R N 400 wmol - L !
B2 RSN R BRI
Fig. 2 Influence of different driving forces on photochemical

release of phosphate under UV-Vis irradiation
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i, 1] LAWSSCORUA] AT ST ™ A i e A T
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16124 Zhao 55 BT 4 R R WY, Fe (1) -HEPRES
W RT AMISCT DL ' 7 e g K A e Y Al e (G
B A RN T 504108, AR T 5040 HLs R DY
(5% ,Fe( ) - R4S 5 WIRE AT WMSCRITR R BHOG
ARSI ] P9 S BRK A A WL [ JCHILRAE P % 1 K
R HCH A2 1 AR TR IR, ASSCE— 25005 1K

JEREST T AN R] S N A R B AR A RSO L. IFAY
R R E 5 R AN O A ] Ol BB [R] 2E 4 Sk 720
min. M3 1] DL H 7R K Ak B 28 K BH O R
$ 720 min S5, WK, BIUK + Fe(Il) . WK +
Fe(I)-Oxa, #I7K + GLY . #I7K + GLY + Fe(II) }
7K + GLY + Fe( 1) -Oxa {4 2 H | i iR AR R 5 40531
2 0.045. 0.047, 0.050. 0.088., 0.13 F1 0.18
mg- L™, Y970 T S AR B e B I AT LR T K
PR B RRAR ARSI, Ak, 1K + GLY + Fe( 1) -
Oxa A & vl i AR 1) g i o vy 1 JEL b o) R 38 SiF
B B GRE S Fe (1) - BR 25 A W 64k 2 35 P Xt
KA R EL A B R SR S .
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Fig. 3 Influence of different driving forces on photochemical

release of phosphate under Sunlight irradiation
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