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ABSTRACT

The purpose of this study is to investigate the degradation characteristics of oxalic
acid and citric acid by UV/H202 oxidation. For this purpose, the effects of pH, Hz20s
dosage and the concentration of each compounds on the degradation of oxalic acid and
citric acid by UV/H202 were investigated.

Oxalic acid was effectively degraded at the wavelength of 254 nm, while the degra-
dation efficiency of citric acid was very low at the same wavelength. It was also found
that both organic substances were not degraded by the injection of H2O2 only. The
optimum pH of degradation of oxalic acid and citric acid was 4 and 4 to 6, respec-
tively. In the case of UV/H20: oxidation, the degradation efficiency was increased by
increasing H202 dosage. The degradation efficiency decreased when the dose of Hz02
exceeds 200 mg/L.

From these results, it can be concluded that the optimum reaction conditions for
the degradation of oxalic acid and citric acid by UV/Hz202 oxidation were pH 4 and
200mg/L of H20s.
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AR YAl T E AFs 5l gF¥ Oxalic acid®} Citric acidg nF4Tshd
(Advanced Oxidation Process) 59 8¢l UV/H20.8 H &3t o1& B9 254 &
HAAH A& getstnzd et ol Yt 242te Bl ddtd H.0 UVE ©=AH
4% A, pH 2 #HEeae] 2% W} Oxalic acid$} Citric acid®] w=¥ ] 2 &
s 5ol tiste] zASIAT

Hz0o4t UVE BEALE3INE 45 B8-S 2418 A9, Oxalic acide FE2330] 254
nm¢l UVZte 2% ¢A 87t 7H5 3 ¥ Citric acide 22 #7339 UV Btz B87t 2
HA g Aoz FAHAT =3 JAslelde F B 2R U] gle Aoz A
ATt AP wrEEEAE WAL, AARE, FAEEL £ARF Fol Ui AAE
Z8% 23 Oxalic acid®] A% pH 4 ©]8te] 2& pHelA, Citric acide pH 4~6 3= &
A B L EHALS Ve Ao ZAHAD. A pHolM e Fatsleie 3
o] F7HEFE F BE BF AAAL] Frldte AR ZAME YoV AAIBFL] )
o] 200 mg/L o3& 233te 7ol FatgleAo] 9% OH radical trapel 2i3te] A
ARG TAaste Aoz ZAFEAY, o449 A UV/H0: BEe ol 23 Oxalic acids}
Citric acide] MelA] pH 44 id4d FYUF 200 me/LY A% 71 A3 A=

ZAHE AT

ZErof : Mg, UV/HeO2, AOP, B3], Oxalic Acid, Citric Acid

.M &

LAY THLoME T3 BAP g, W,
dagr] T 4F vl YR EHANA FAH]
e AgEE, & A A AER A AT HA3to
Oxalic acid, Citric acid, DTPA(Diethylenetri-
aminpentaacetic acid), HDEHP(Di-2-ethylxyl-
phosphoric acid) 53 & 43 F/59 f714
2.2 A'Y{decontamination)A 7132 e}, o] & 7t
ZF dutzoz AM4dHE AYGAE Oxalic acidst
Citric acidelth.’® ¥ Oxalic acid\} Citric
acide My A AEYHEZ +F9
EA A HY, o] F33E 2 Yol Oxalic aicd
9} Citric acid® A Azt §ch?

Oxalic acid @ Citric acid® AAZFHL2E
A4, KMnO.8t 22 48Ag o &3te W
J.27Y cleagy 5 O PP’V ANs
2 U4k 28y oz F WHEL HEFHYYU
ol o] FREFAY AMegFo] At L8

o] Hd £ HIE Fol FAFo2 TY¥Tge
Aol Aot

AOP(Advanced Oxidation Process)e Ozone,
UV, Ha028F 2& 43l FollA 2 & 3FHE
23l ALg3sled OH radicalel A448€ 3A1A
$3d EAste #7183L Ayse W oz
Akl Eof FAE EolollA L3 AFSH I U,
AbgtAl) 2% FeA UV/HeOxe HiIsLE
UVE o] &3l FEHAIAH 282 OH iz A
AAA LPEAS A TIE WHoR gtk
W 714 39d e de o883 Idoh?

2 dyde Adeae 489 Oxalic acidst
Citric acide] AA =wete $=e7] 9% 71x 48
°.2 QOxalic acid$ Citric acidZ7t UV/H20: 3%
&) Wrgol oJle] EiEe &7 2F o] g
wX) e 4F QAAE ZAME A& AFHAFA
Yol HE 715 7|12AEE AX e 2 EHE
5ot
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UV/H20:00 2§ Abzt3 A el pH, FdgrL
F9lgk Oxalic acid®} Citric acid9] &&= H3l, ¢t
A7 gt WE A EEE ZH 8l ZF B
B AL 2ASIET, old ALEE AEER, Al
B ¥ AY AL g3 2o

2.1, AEEA

Fig. 12 A¥3x) 9] /fgkzeltt. HhE7]E Stain-
less steel® AFEJom zZ7le 27°] 60 mm
(D) X460 mm(H)°] 2 ¥+-87] FYols W UV
Lamp”t 4218 217 40 mm H9BL A5
o} Alge ¥hgrle) A # Al(10 mm)E 3
sled f 8 £%2 644 mlolth. A8 E pumpE
ALg3te] storage tankeld ¥rErE SUARL
o], ¥rg Fo| §&5E A storage tankE &
YAA AT e BHE FPEHAT. o
o UV =& 4P 530 gt Fzage] 254
nm ¥+ 365 nm% Lamp(Sankyo Denki) &
Atgatd T ez E Ao AasE Al
2t 270 M 67HE QA3B MRzt en, It
4 32 pH 2 AH8HE AFL storage
tankel #4348t $FE 3 L/mine2 {43
A1, AR HHex2E 83 F storage tank
o &= A WxE9 valvedld AFH3A &
718 AFFL TOCE BM3ld Xgxge Bt
Aot

pH/Temp
Mtar

Fig. 1. Schematic diagram of UV/H20: oxida-
tion system.

Oxalic Acids} Citric Acid®] UV/HeOp0ll 9% #8183 =AF 1309

2.2, A=A

Table 1€ Oxalic acid®} Citric acid& UV/
HzOp0l 23t 4b3jol] 2 &8 d@xdojrt. Azt
%ol H4dg pH 21-& F317] sl pH7L 2, 4,
6. 8, 10, 120149 M2 54L& HFr13tdd. Ala
£ 100 mg/L(TOC 71&)¢] Oxalic acid & Citric
acid® 4z §/E ABARE AZs A4
ounj, Ay A1gd A8 F& 7 5L ot}
sl 50 me/LA FUMA L s
2F%o) 10 mg/L ol3tz #a¥ AolE AFY
&9, pH 232 "8 mwal 0.IN, IN, 10N9]
NaOH %€ HCIE AHE-3t3id

Fargteae] 93 Wl B2 Magd o
@ ZAle pH HElel B2 354 dHdA =%
¥ A3 pH 2o Zasies FFo] 50,
100. 200, 300, 400 mg/LY 79X Oxalic
acid®} Citric acidd} ZHF=E ZABIIAT. AR
9] gkolr} Oxalic acid ¥ Citric acid®] F=+ pH
Hale ME HelAgd o 493 s,
UV/H20:8 W&ste 4%8 UV & H:008 @
Eoz HALdle F3o W R7IEZY AAE
& #Wrlel7) $isted UV e H0.8 9502 3
43te A% B d¥gE FA3AT o] AL

Table 1. Standard experimental conditions
for UV/H202 oxidation

HO Concentration of
Content pH do:a Ze Oxalic acid and
8 Citric acid
Sample
Volume SL
Flow rate 3 L/min
. 2. 4. 6,
Reaction pH 8 10, 12 4 4
Oxalic acid 0, 100, 300, 600,
(mg/L as To0)| 0 100 1200, 2400
Citric acid
(mg/L as TOC) 100 100 0. 100, 200. 300
Hz0; dosage . |50, 100, 200, .
(mg/L} 50 300, 400 200

* As residual concentration of H2O2 decreased below 10

mg/L, H202 was re~dosed in the same concentration.
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UV Lamp¥ FE8%40] 254 nm E¥ 365 nm ©]
At

Oxalic acid$} Citric acid®] = #3 A3
e MYAEE A Ast A A G5l
FRE e 2 47182 AT E 123y
Oxalic acid®] A $d& 2,400 mg/L(TOC 71&)
7R Citric acid®) ZB-$ol& 300 mg/L(TOC 7]
F)717) WA dgsact. #dsese 3
sl Q1% Wl wE AEAE AR AE
Jqia 22d ARE A o 2] FYFE
200 mg/L& A3t3 gL BFF| 10 me/L
o3tz A2y B¢ AFYNA fU1EHC] BER ¥
%9 1 mg/L(TOC 71&) o182 AAR w7 ¢
Az 9 AgEHE Hiseas FUFE 24
At

#71849 ¥%E TOC(Rosemount, DC-180
model) BFEE EAsY mrisidon, #Fd=
Farstgael ke analytical test strip(MERCK)
o2 BNt Ayl AMEE A2 First grade
9] Oxalic acid(Yakuri pure chemical), Citric
acid{Duksan Pure chemical) A 222 stock
solution(10 mg/mL, TOC 71&)& 4zt A &3l
AP FE2 5 Mste] 4o AU, AAts)
4% 35% HeOz2(Junsei chemical)& AHE-3te

A¥zdoel AP A HAst FASAC

3. dot & 1F

3.1. H202 & UV &= ARBl| 28t 25

F5o EAze F7IEA] ALY FF40|
g A%oe UV ZAe2E Aoz B3
d4r? B8, 47152 0) B3ELe} g0l ¢
FE ASole H0:% A3t = A 237t o
v Aez 43HA Uvh. Fig. 2& Oxalic acid,
Citric acid B AHHAld Ho029] 2+ UV oHd &
F¢ AFE 23T doo|th Oxalic acide 286
nm7HA 6 L/mol - cm ©]°39] EFFEE el
I Citric acid®} 2% 240 nm7HA & 7 L/mol - ¢cm

— Citric acid
- Omalc acid
= HiO:

Molar extinction coefficient (L/mol cm)

Wavelength(nm)

Fig. 2. UV adsorption spectra of citric acid,
oxalic acid and Hz20,.

oo 2 Oxalic acid®] BEEFFE Bt} g2 Ao
vebg}, o] Fale 3 F EFE UV ol 9
gt AsnA & AF Oxalic acide #H7o
286 nm |31 UV =7} A-&H<)3 Citric acid
£ %o} 240 nm ]3Il UV P& AH&3te A
o] AAY Ao WAt

E ApoM F2 ALEE UV @29 Foil
254 nmel A Oxailc acid, Citric acid, H20:2] &
EF4ee 242t 7.0 L/mol * cm, 0.4 L/mol - c¢m,
22.9 L/mol - cmZ 254 nmolAMe EFTEE
H202>0xalic acid>Citric acid®] €22 ZAIEY
t}. g&A ghe] 254 nmel UV YZ§ A8 7
4ol Oxalic acid”} Citric acid B¢} £37F &
ol Aog FHHAUL.

Fig. 3% 4% pH 464 Fiksled e UVE
g503 AlL&3YS A5 Oxalic acid® Citric
acide} AA AL v|xg deolt}. Oxalic acide
FeaAte) 254nmgl UV #X vk AL g3tdE 7
$ wkgAl 7T7R Fo) A RHEHUn FE
#rol 365nm¢l UV fEghg A183t& A folle
1158 9 wtg Fdx= o 55% Fxxte] £3H
e Aoz AT, a8y Absleiwhg AL
g ASole 11587 B SAAR o 2% A=t
= e Aeg vebd v Oxalic acidg Fatsle
2E ALgEl Haldte AL BUled AR =
ALs| ATt

Citric acide FZ=3%% o] 254 nmQ! UV Fz3t
A3 & A AA wHAIZE 2758 F<del 60%
A=t BaEgoyt FEg40] 365 nmel UV
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Fig. 3. Degradation characteristics of oxalic
acid by oxidation methods (UV-254
nm, UV-366nm, H2Q2). (Initial con-
centration of oxalic acid : 100 mg/L
as TOQC)

C/C,
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Fig. 4. Degradation characteristics of citric
acid by oxidation methods (UV-254
nm, UV-365nm, H:02). (Initial con-
centration of citric acid : 100 mg/L
as TOC)

ZE HEANHE A E AAL) 4 10% FER
254 nm2 UV Lo vldld M)A go] Bsm
HA e Aghg ALREHE 7Sl Oxalic acid
o] AL} npAIA R A AR EC] PR Rem 2
ALl wh2bA Oxalic acide FESAF0] 254
nmdl UVE ZAREI = $83] 2871 7158 Ao
2 #weEY Citric acidd A $ole FEa30]
254 nm%l UVEHE ZAMste e #3871 £0]3kR]
%e Aoz BT =3, ibgeane A}
2% A% Oxalic acid9} Citric acide] 2-$ &3]
Dargle o] 4AREo]) 5 mg/lL olFE dRE9

Oxalic Acid$} Citric Acid®] UV/HaO0) 9% B384 24} 1311

Fstedrt fR71EA D e Yo ARde

o2 ZAEUY. Wt UV/H:0: 2% 93t
5 7H] EFE g BS Al AAEea
o AFEEL f71833 A wedd Andt)
Hoes OH ol A4 wgol 9l L2n8e A
o2 AT F UN.

ol AutE FH3IH UV/He02 2ol 2| 5te]
Oxalic acidg& #8&= 7 ol Ha0:29) UV vH&-
o 93te] A H= OH ol 23 29 UV
o o& Eairt FAld dojd zeoz o&E=Hn,
Citric acid®) Z$ole UV ol 3 ukg B}
OH Ztizte] o3 &3 ukgo] FrHog dojg
Aoz #wdok E3J, Citric acide 240 nm ©)
3ol UV el Oxalic acid ot UV F+271
Sl eng gFE 240 nm ©l3tY AL He
UV JZE AlR3le] 23] 5Ado] Hrislojol & A
o2 gudr,

2
o

3.2. pH #stol| mME 2HEH

durH o2 nF43PE (AOP)2 pH W3l e}
FAEE Aol7} T F RIIEHe] BHFoz
EA T Atole pH 8 ol A {7129 Bz
Aol JAEE CO7t 50l HCOs, COs™ 8
g2 &gl OH gvl@& 4B|3lE scavenger
gL 3l7] Wi F71ERY AARE] AslH
Aoz geiA A0 =3 B A7 A
8¢l Oxalic acid ¥ Citric acid®} 2-& #7]42
pHel wel E&xjéte Ferl cf2uz pH Wl
wte} UV(254nm)/He0. W&o 23l Ea=le
Exo] dolg Aoz 4=},

Fig. 5% 6& pH ¥3le] ©& Oxalic acidsh
Citric acid®] #3] 54 & Jebd d3olt}, {714t
9] F=7t 1 mg/L(TOC 71&) °l3l2 Eése =
A& Oxalic acid¥ pH 2, 4, 6904 wt-gA|zlo] 2zt
Z} 40%, 58%, 11683 Aoz XAMEIT, kg
o pH 8 ] A $-l& pH7} 6 °]3] As-Hot
Oxalic acid®] AA&Eo] FH3] Fadtd kg4
kel 2708744 ZA}stE 1 mg/L(TOC 7|1&)
ol3t2 3 HA gv oz ZAHAULD.

Citric acid”} 1 meg/L{TOC 71&) ol3t& &3 =
71 9% A pHE 4904 6 2322 Aoz FAly
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CICq (Oxalic acid)

Time (min)
Fig. 5. Effect of pH on the degradation of
oxalic acid by UV/H202 oxidation.
(Initial concentration of oxalic acid :
100 mg/L as TOC)

C/C, (Citric acid)

Time (min)

Fig. 6. Effect of pH on the degradation of
citric acid by UV/H202 oxidation.
{Initial concentration of citric acid:
100 mg/L as TOC)

3 o] We] weAzte 7 2308, 210821 A
oz 2. pH 8 o]l E Oxalic acid9
7% olAIA & pHI F7Hgel whet B8 A&
o] ZAsE Aoz ZAHUL F #71Ae] £3
o] 285 ug-AIZhe Oxalic acid®] 2% pH 4
olatoll A ¢ 60¥ AH=9 wHEAITIAM 1 mg/L
(TOC 71&) olstz2 ¥si7t 7Hestd ey, Citric
acide] A%els pH7t 49014 6 MM F 2108
AEe] wgAlZto] Bag Aoz ZAMEAG. ol&
UV(254 nm)/Hz0.01 23t ¥ &3¢ AA%
A g AL 598 5 2AAM Oxalic acid7}
Citric acid 2} o 47 87t 78 vetdle
Astolt}. weld F 7R f7)4te] BUF FEZ

Reaction rate constant (x10%/8)

pH

05 o

Reaction rate constant (x10™/S)

pH
(b) Citric acid

Fig. 7. Effect of pH on the pseudo first-
order rate constant of oxalic acid
(a) and citric acid (b).

% =lo] gl A $-olE Citric acid?] = % 23
Exo] AA NAEE ¢ HNA2P FAH AoA
z0% Azt neigojol ¥ Aoz ALHUG
Fig. 72 pH W&l w& Oxalic acid$} Citric
acid®] ¥HgAZ F 208 U RHASES A
& AR E o] g3t EAHP =S 14 ¥hgE wEaT
1 s weEE FRghE A& Ao,
Oxalic acide pH 2914 WE&E Ad4gke] 6.2X
10%/s2 714 &2, pH7E 3718l whet §2 9]
Zaste A%E JehiAt. ol pH7Y A5 d
wal HEZEHNAEQ] CO27t %9 alkalinity
(HCOs', COs®) ¥ei2 E&MsHA =of OH &%
9] gscavenger® Z83l7] B Aoz AddT
o) 9 W 2 Citric acide pH 87X+ pH F
7}3tel ks wreE % §A F718le] pH 894
2.0x10%/s2 713 & NEEE e YIRS
1} 3 o]4e] pHAlME ThA] Zrashe 22 24
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(a) Oxalic acid

COz (mglL)

° » @ L) (1] 1] 0 20 0

Time (min)

(b) Citric acid

Fig. 8. Concentration profile of COz in the
solution at various pH during the
UV/H202 oxidation of oxalic acid (a)
and citric acid (b).

=32}, pH 8 o)Al A Citric acide] ¥Hg& =7}t
Z+adle o]lf Oxalic acid®l 3¢9 w72
Citric acid7} ®3i=|8AM T e CO7t 5l
HCOs Y CO:* #Hel2 Zaisted OH grizte]
scavengerZ 2833 & Aoz Bodn.

Fig. 82 t7] Fo2 Wj&=He COz 7128 A Y
g1 FFo &89 e CO; F=E 3 2
Fojc}, YutH o g £Fo 243l COE pH 6
o) 4ol HCOs 2 COs™ ¥z &A@tz 7}
g 4 Aok "t pH/Y FHgel wek £ A
&o] RolAE olfe F7IEY EHAFAM ¥
H¥E CO27t pH7Y ®olE 45 alkalinity® 344
e BAZ 208 st gorAr] W&ol OH
gl el scavenger 98-S Fhe A¥ dA4E ¢
Zste Aolzt & = gl

Oxalic Acid®} Citric Acid®} UV/HaOgoll &3 #8184 A} 1313

197.8

g
!

[~ Oxalic acld
|+ Citric acid

8 £
) L

8
'

Hz02 consumption/TOC removal

pH
Fig. 9. Effect of pH on H202 consumption
during UV/H20. oxidation.

UV(254 nm)/Hz0z200 &% Eajuk-goljr] z}4kal
o ALEFL EY9ulE AFste F4F Azt
gt ges Ho08] AME-%FE HAste wehe
BAY FHoA wl$ Fa3kc} Fig. 95 Oxalic
acid$} Citric acid® UV(254nm)/Hz0.9 ] 5te]
g A5 Fasteie A& AiEld ®
Algt A3lolc}, of Aol o8 Oxalic acidh
Citric acid &%) pH7} 4~8 FZollA| apibstpi
9] 2@ go] Hl oy pH7} 8 ol el & Hatsls
49 ARFo] Friste Aoz ZANSGIG, £,
pH 2 %20 M % pH 4~8Kt} #itstyio 45
ol Zrlele Ao 2 FAMEAY. ol pH 2 B
e UVel Fatsteirst A dkgdte i
Fart 2E7] g2 Aoz F3E pH 4~8
e /718 ZYH FFR =7 Fhgel wt
2 Uvell o3 A A2 OH radical Aol €3 A
A7t BAle] wAYste] Aidslrie] £AREET) ZH
28€ Aoz gudd. %3, pHYt 8 ojdez
golA R $3d FESHE CO27t HCOs, CO™ ¥
o Fez ZAeA Hz2z'l o BAd oo
gt r i) AR o] Frtete Ao g gudd,

29% =M Oxalic acids} Citric acidel
FAgES ARFS vlnd A$ Citric acid”?t
Oxalic acidBt} Bilstpi AR Fo] & o2 v
bttt webA Oxalic acid$} Citric acid?} Y
w22 EFEC & AFde Citric acid’t
Oxalic acid B2t} #pabsbyd Sl 9 HA A
el & 988 vd ez wdEUt
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ALY S E Oxalic acid®} Citric acid’l £
o] gle.mg UV(254 nm)/H:0:2 °|& EFE A
2lg AS HA pH 282 AL, AARE,
HoO2 22, W& 5 383 AH s
& Ao 814 Aolt}, Table 29 Table 32 ZF o
AEAYE AUz2y g vz Aot o A
£ #1488 Oxalic acid¥ pH7} ¥&55 A3
ol pH 2414 71 & WEEEAFURL 6.2%
107/s& 719 408l 99.5%7} s e AL
2 JeElgt pH 49ME A S Ee
pH 28t "WolA|\} B A &L 99.4% 2 v 538%
1 HAgeae) FYFS 238 pH 281 AFEG
50% A= AL $ de Ao HrHEUAG.
Citric aicde pH 8lA wHgA1zt € ¥HE&E7}
F2 Ao UEtoyt, pH 49 6ol- T BHE&EE
of A eFzte] o)zl 9l ¥ AL E AP
Aol FJag 7oy pH 8B o A&
Roz2 Hri=E AT

oetd A AFFHol pH 2~3 F2el A AAl
g3 ke L AAeod 9§ pH 2L 4 9
32 dAste Ao Bgy Aoz BIH o4
o] R ¢3bH Oxalic acid®} Citric acid?} &

350 gle AGu4eE UV(254 nm)/Hz0001 2
3te] A A$ pH 4914 Aelsles o] A8F
9 Aoy ABRE F U}

3.3. H20; 2t wiglol| g HAHEA

UV(254 nm)/Hz0z01 2§ #7183 Al 3
MeieE OH @d2E A3 initiatiorZ &
£ Bl op e} Zujyk-go 23l YA4E OH =
tza) wkg-ste] g 41} o] OH HelZg 4
gr}”

OH + + H202 — HO2 + H20

et HArEeAE JFoz 98 Afde
A48 OH guz& LvdA =Hluz {71839
BHa s AsAe 9ol € & U

Fig. 107 112 A7t 9] Yol =2d J
2 pHY pH 4914 Oxalic acid$} Citric acid& #
AL 2S¢ Farsleie] FUF At g £
E4E& Jehd Zzelth o] A ofstd UV
(254 nm) & HALIFYS AFET Ho0:8 UV

Table 2. Degradation characteristics of oxalic acid by UV/H202 oxidation at various pH

pH
Content
2 4 6 8 10 12
Reaction time (min) 40 58 116 174 270 270
H202 dosage (mg/L) 100 50 100 100 350 1.050
Removal efficiency (%) 99.5 99.4 99.1 46.1 29.1 24.4
Reaction constant (X10™%/s) 6.2 3.7 2.0 0.9 0.4 0.2
Optimum condition © ©
Table 3. Degradation characteristics of citric acid by UV/H202 oxidation at various pH
pH
Content
2 4 6 8 10 12
Reaction time (min) 290 230 210 210 230 230
H202 dosage (mg/L) 550 300 150 300 500 1,050
Removal efficiency (%) 95.8 994 99.6 95.3 80.4 57.2
Reaction constant (X107%/s) 1.0 1.5 1.7 2.0 1.5 0.8
Optimum condition © (@)




CICq (Oxalic acid)

o0 T T T “y noon T — T
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Fig. 10. Change of degradation efficiency of
oxalic acid by UV/H202 oxidation at
various H20: dosage.

C/C, (Citric acid)

0.0 T e 1T
9 15 X 43 & 73 % 107 120 115 130 185 160 195 210 223 140 235 270 285 300

Time (min)

Fig. 11. Change of degradation efficiency of

citric acid by UV/H202 oxidation at
various H:0:2 dosage.

(254nm) & #ol ALAAE 447 Oxalic acid
% Citric acide] 8ol 285 € W&AE S&
AL F de Aoz A=A,

Oxalic acide F4tgt22] FUFE 100 me/L
7R Z7IA1E BSole &8 sl AaHe
Bg-A 7] ZhAdty ot b4 E 100 me/L
ol 4 U3 L ASole 233 AR Hed
A8EHE Ae] HARoR Friste AR 2AL
=Rt Citric acide #H4itsiede] FUFo| F7t
ol ueh RejE gl Frbshe Aoz zAELe
o gARso] 288 e AL A FaEE e
ZAE A F BAo] 1 mg/L(TOC 71&) o8tz
AAHEeY 285HE $EANE JEoz
Oxalic acide #F34E 100 me/L FUH
£ Z$7F Citric acide 2Hta448 100~200

Oxalic Acid$} Citric Acid®] UV/HO00l 9%t #2184 24} 1315

Reaction rate constant ( x10™/s)
| :

Hydrogen peroxide (mg/L)

Fig. 12. Effect of H202 dosage on the pseudo
first-order rate constants of oxalic
acid and citric acid by UV/H202 oxi-
dation.

mg/L FYHAE A7 A3 249 ALz e
Wt

Fig. 12& #A3lede] 315 dHdle o&
Oxalic acid®} Citric acid®] 27] &= v
g Adoeltd. Oxalic acide F4s,s: FEE
100 mg/L F#Y439€ 3% HEEEALE 6.4%
10%/s2 71} 2A zAER R JARsLE 0
o] FYsHA & Afole NS Er) gasle A
o2 ZFAE|9T}. Citric acide 4t E 200
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