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Effect of Background Constituents on the Degradation of Fulvic Acid in Aqueous Solution by Catalytic
Ozonation
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Abstract: The effect of background constituents on catalytic ozonation of fulvic acid(FA ) was investigated. The main impact factors included
pH, different anions, ammonium, and different metal cations. The catalyst was Co—Mn—O mixed metal oxides which were prepared by oxida—
tion—reduction method. The results showed that the optimum amount of catalyst was 0.1 g+L."". Both in non—buffer and buffer solution, degra—
dation efficiency of FA were better in alkaline condition than in acid condition. Inorganic anion Cl™ had a significant negative impact on the
oxidation of FA, and the negative effect increased with increasing the concentration of Cl™. The removal of FA was seriously inhibited by the
addition of radical inhibitor HCO3 or CO3. The presence of large amount of ammonium greatly promoted the degradation of FA; on the con—
trary, ammonia had a significant negative impact on the oxidation of FA. At last, low concentration of manganese ion or copper ion inhibited
the degradation of FA, but calcium ion or ferrous ion promoted its degradation.
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Figure 1 Schematic diagram of degradation of fulvic acid in aqueous solution by catalytic ozonation
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Figure 2 Effect of catalyst dosage on degradation of fulvic acid
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Figure 3 Effect of initial pH on degradation of fulvic acid
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Figure 4 Effect of buffer pH on degradation of fulvic acid
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Figure 5 Effect of SO7,NO;3, Cl- on degradation of fulvic acid
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Figure 8 Effect of metal ion on degradation of fulvic acid

AL B AR SRR S R, Min® G el S5 vy A5 A [l
FERIPIHIVE T, T Ca Fe #4368 H Xt 5 1o iy At B4R
o AT 48 5 7 ik R 4A 48 Ak CODG 1Y 2
BioR 2 70.5% , Mo I AJ5 1 COD,, Z5B5% 2 59.8%,
1M Fe* AT CODq, i RBRFET7.6%, HHET, XF4
J A R AT o S AR AR A S B AT LA A B
WA, A2 A4 8 B L R A A
e EE FSEIWE NSRS SY, SRS
) 4 B e SR AR U N AR 2R G A S v, AT 1
S IRUA K AR JESON (R g I, ek T
BLIEA T IR B TR A ROR ARSI LR 4 B 1
Xof e BLRRRAE it () RS b L A5 TRl TR AT

3 #ig

(DAEFE T Co—Mn-0 X R AA FAL R s BLIR A
RAFIfEILPERE , FATA Ak 52 0 e A o A
H 13 R HLI, Co-Mn—-O fifk A E ALt T 5 %
VS IRAS R A 520

(2)AEZZ AR pH M 3.0 F+= 5] 9.0 Xf COD, 1)
ZBRACR LT JORE M, T2 pH 48T E] 10.7 B,
COD, ZFRERALFRICEAA BE BT AR
H pH M 1.4 TR 8] 7.0,COD, 122 BR%BE pH Tt i
1K, pH 4REETFHESIENT CODG, B F2 B3N 3

(3) VAW P T B F SOY K NO: X & HLR (14
it AT RE M, CIX s by A S 2 B i VR, FLRE 1
WREE S G sE s A d S HCOs #l COfili &
HRR AR B TR, H HCOs b COTRZM K

(4P NH & B2 i B A (e VR A
L NG e B 0, EEL R 1 AR A A5 SR B 5 A B, NH
G TR BRI AR

(5 VR 2R EF Mo Ca I T & AR



196

R HER 2R AR

fife, 17 Ca™ Fe> Xt & HLRRAUREAR A 0 25 RO B LV A o
Bk

(1] =R BH, 20, B/ B0 B A AR AR K AR BT 2R PR ).
EEU#IE LK 2240, 2003, 28(3 ) 128-134.
YAN Zhi-ming, PU Hong—ping, HUANG Xiao—feng. Comment on the
characteristics of landfill leachate and its processing technology [J].
Journal of Kunming University of Science and Technology, 2003, 28
(3):128-134.

2186 2= ok, X Al A BSOS B AR K AT HLY MW
Sy A)). hE 7KK, 2007, 22(1):88-91.
HAN Yun, YANG Yong—zhe, LIU Ke, et al. Characteristics of molecular
weight distribution of landfill leachate in combined anaerobic —aerobic
biological treatment process|J]. China Water & Wastewater, 2007, 22
(1):88-91.
3] B, XIMR . B0 g A ALY 2315 04 93 A1 M AE MBR &
He AR, BRI, 2005, 24(2):153-157.
CHEN Shao-hua, LIU Jun—xin. Molecular weight distribution of organic
matter in landfill leachate and its variation throughout MBR treatment
[J]. Environmental Chemistry, 2005, 24(2):153-157.

4] ARGV, XA, SRR, G5 B AL REIR SN AR AL I RS IR K
K EEA LI PTG U S BTR, 2008, 30(11) :4-8.
LI Hong—jiang, ZHAO You—cai, CHAI Xiao-li, et al. Research on dis—
solved organic matter(DOM ) in the leachate effluent of aged refuse
biofilterJ]. Environmental Pollution & Control, 2008, 30(11):4-8.

[5] BEEEBH, A28 YL, U A BB HOMERE AR B AL PE TS ED]. #1458
k2, 2011, 30(1):293-299.
LOU Zi -yang, LI Hong —jiang, ZHAO You —cai. Physical —chemical

characteristics of refractory matters in lanfill leachate[J]. Environmental

Chemistry, 2011, 30(1):293-299.

[6] Berthe C, Redon E G, Feuillade. Fractionation of the organic matter con—
tained in leachate resulting from two modes of landfilling: An indicator
of waste degradation[J]. Journal of Hazardous Materials, 2008, 154 (1-
3):262-271.

[7] Vernon S L, David J. Water chemistry[M]. New York: John Wiley & Sons,
1980.

[8] Jacek Nawrocki, Barbara Kasprzyk—Hordern. The efficiency and mecha—
nisms of catalytic ozonation[]]. Applied Catalysis B : Environmental,
2010, 99:27-42.

[9] LI Jing, QU Jiu—hui, LIU Hui—juan, et al. Species transformation and
structure variation of fulvic acid during ozonation[]J]. Science in China
Series B:Chemistry, 2008, 51(4):373-378.

[10] Fernando J Beltran. Ozone reaction kinetics for water and wastewater

systems[M]. Beijing: China Architecture & Building Press, 2007 : 11—
22.

[11] Pocostales J P, Alvarz P M, Beltran F J. Kinetic modeling of powdered
activated carbon ozonation of sulfamethoxazole in water[J]. Chemical
Engineering Journal, 2010, 164 :70-76.

[12]%h  #, Kuo C H. SN A ZU AU B B SELD]. P 457K
HEsK, 2000, 16(1):14-17.

ZHONG Li, Kuo C H. Investigation on wet—ozonization degradation of
ammonia nitrogen|J]. China W ater & W astewater, 2000, 16(1):14-17.

[13] TR, G, WM, 55 K AR R X 04/ H0, AL R fif

2, 4-D [SEIRT]. FRERF4R, 2007, 27(8):1311-1316.
YU Ying-hui, HOU Yan —jun, GAO Jin -sheng, et al. The effect of
background constituents on the degradation of 2, 4-D in aqueous solu—
tion by OyH,0, process[J]. Acta Scientiae Circumstantiae, 2007,27(8):
1311-1316.



