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Abstract— Photodestruction of hydrogen peroxide alone as well as mixture of hydrogen peroxide and oxalic acid with
and without nitric acid were carried out in this study. Decomposition reaction of H,O, under UV radiation showed that rate
equation was first order with respect to [H,0,] for high concentration of H,0, and zero order for low concentration of H,0,.
Oxalic acid itself was not decomposed by UV radiation, whereas in the presence of H;0, decomposed rapidly under UV ra-
diation. But, the presence of H;O, in the nitric acid media affected no longer on decomposition of oxalic acid. This was at-
tributed that OH radical generated by photolysis of H,O, was not consumed by reaction with oxalic acid, but by reaction

with NO,™ ion to be photolysis product of NO,".
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Fig. 1. Schematic diagram of photolysis system.
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Fig. 2. UV absorption spectrums of hydrogen peroxide, oxalic acid
and nitric acid.
([HNO;]=0.5 M, [H,C,0,]=0.1 M and [H,0,]=0.1 M)

40
o H,0,). M
o
~ 30 o 1
ON a 05
I o 02
o A 0
5§ 2
=
[3
&
E 10
1
a

0

Time, hr

Fig. 3. Photodecomposition of H,0, with four different initial con-
centrations.
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Fig. 4. Concentration dependency of H,O, on rates of photolysis.

S&tas8 M3sH H3E 19974 63

A% 9% -4

xa .

o

=)

4% - A4
a9¢ 2d s B S50t A2 4EdE T gl
ok olsh e WAL WA AR $73) AWY 5 ek s
E kst 357k BolA A9 2mse] e A 10y 28
& 5 i ge 2A50) kg o) Feid 4 glek

d[H,0,]
e €8))

=291,
A (113 FHE3t5427} photolysis= o] +4k8} 2t g AYA7)E,
Z QAfubgo] WAY SEAl 24 WheAC] F4EE B} 7}
YA sk w] ok} Sgo] dAsIchd 4] (11)9] REF 2 A
7} Sot AF 4k} B AT HEra B SEe
03} uk-g-o] At} ¥ A7 A7 Fig. 48 ¥4 4] )& AT 4 9l
€ A £ T ANE L o F, R 2R
e Siseae) DL Al AdE LS QA
g B3 £ oF 0.08g/L-mind} FL FE GGl skskea
7} 423 422E we] % 0.02g/L-min® 2 vehdol, 28 4
#j)uk-2-(chain reaction)o] wiAE whEA] (1) s gchd Akl
% 33 $E& 0.02g/L-mine] 2r} o] E2)HQ) Aoz Brdch

3

3-3. IRIEA0] O3 SAHAO] TS

Fig. 5= SR 3571 0.1MQl 43 7)o ibslesrt 3
7hd gde] B AAE RoiFx gich 2ol B viel 72
o] £ARALE UV 2537 A Sha}ol|A] a7} il 2l 45}41 %
t}. Photolysis A]7ke] 20|17t Ashezbe 5% vluke) 284S
o331 glck. Carter®} Weiss[18}= S4FAte] thg-o} 7he l:‘l_La- o7
Egicky » sl

h
H,C,0, — H,0+C0,+CO 12)

2121} Forbes9} Heidt[26]3= unsensitized$] 2-4HA b= gollo] 53
B3 7% A $-8(quantum yield, ®)o] 0.02 AEZ mj-$ Y}z
Basigict oA A A AAE A Astz gt oj2dt &
Ae olehE 233 e Fo o) Aol Qe SHLEAP}
FEE He ARE J‘gEV | Bohe 23)9 W (luminiscence)o]
v} 84 7H4 (deactivation) A& A X Ao 2 wddl 2= 9} o]
of el sk 02M 27K B9 A5 48] Fat A
ol 5AIZ el A9) BE SAMES BalA71a gl ol2l@ A

100
]
® 90 [HNO,]=0M
g s | [H,C,0,J=0.1M
S 10
[ o
o 60} ¢ oxalic acid alone
B4 .
§ 50 } © oxalic acid and
= H,0,
-g 40 [
=
g- 30
g 20
g 10 |
o Loep—ts—o—o v
0 5 10
Time, hr

Fig. 5. Decomposition fractions of oxalate with and without H,0,
during photolysis.
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Fig. 7. Effect of nitric acid on photolysis of H,0,.
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Fig. 8. Effect of nitric acid concentration on nitrite formation dur-
ing photolysis.
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Fig. 9. Effect of H,O, on decomposiﬁon of oxalic acid in the pres-
ence of nitric acid under UV radiation.
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