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The study for photodegradation of diazinon using
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Considerable interest has been shown m recent years towards utilizing Ti0y particles as a photocatalyst in the

degradation of harmful organic contaminants.

In tns study, photocatalytic degradation of diazmon which is extensively used as a pesticide m the agriculture
field, has been investigated with UV-illuminated TiO: in aqueous suspension as a lunction of the followimng

different expenmental parameters |
solution.

initial concentration of diazmon,

Ti0k weaght, UV wavelenglh, pH of the

Photodegradation rate mereased with decreasing initial concentration of diazinon and with inereasing pH of the
solution Photodegradation rate increased with increasing Ti0: weight, but was nearly the same at Ti0; weight

of L g/t,2 g/,

e, lor intial diazinon concentralion of 5 mg/ ¢

UV wavelength affectmg on the degradation

rate of diazinon decreased m the order of 254 nm > 312 nm > 365 nm. For TiO: weight of 1 g/ 4 and initial

diazinon concentration of 5 mp/ §,

the photodegradahon removal of diazinon was 100% after 130 mun in the case

of 254 nm, but 95% in the case of 312 nm, and 84% in the case of 365 nm, afler 180 mun. The gholodegradation
of diazincn followed a first order or a pseudo - [irst order reaction rate For mbal diazinon concentralion of 5

me/ £, the rate constants(k) in UV and Ti0x(1 g/ & YUV system were 0.006 min”'
at 312 nm, and 0004 mmn

00055 min” and 0.0104 min”
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and 00252 mun™" at 254 nm,
and 0.0092 min™ at 365 nm respeciively.

Ti0/UV, AQOPs, diazinon, band gap energy, electron, posilive hole, OH radical
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Fig. 1. Simplifed mechamsm for the photoactivation of
a Th0z calalyst,

1 Absorption of hght by TiO» Semuconductor
TiQ; +  hv — ecp*+ hv
2. eCB, h+VE diffusion
3. Positive hole Reaction
h‘ VB + QH - QH -
h've + HO - OH- + H
OH: +  QOrgamc — Organic'
h'vo  + Orgame  —  Organic'
4. Electron Reaction
Bcp - O - (O -
1) 20y -+ ZH0 — Z0H-+20H+ Oy
D0y H' — HOy -
Oy« HO: — 0 r 0
HOy -+ HO: — MOy v Oy
HO. + H = HoOs
Holdy + oo — QOH: + OH-
HOp o+ O - — OH: +rOH + O
H:O: v hv — 20H:
O - + OH - — HaOy
OH- + COrganic — Organic
ewn  t Orgamc  —  Organic

Fig. 2. Formation of radicals and reaction mechanism
from llurmnation of Ti0: 1 water
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Table 1. Specification of experimenlal conditions

condilions
1mg/d
5 mg/ ¢
10 mg/ ¢
058/t
1 g/t
2gt
234 nm
312 nm
365 nm
41
pH 78
119

liems

Diazinon concentration

Tily weight

UV lamp

Table 2. The operating condilion of autosampler, gas
chromatograph and mass spectrometer

GC Autosampler{Varan 8200Cx)

Syringe needle 10 b
Sample vial 2 ol
Sample injection 1l

(Gas chromalograph

30 meter DB-5MS

025 wnID, 025 gm film thickness
Head pressure 10 p=

Carrier gas [1e{92.999%;)

Transler Line wemperature 240°C

Column program 80T, hold 3 min + 8TAmn to Z0T,
15C/mmn to 300C, hold 10 min
T, 50/ min to 30T, hdd 11 mn

Column

Injector program

Mass spectromeler
Manifold tomperature 20T

Scan rate 1.0 sec/san

Fil/Muit deley 10 mun

Background mass 39 2 il run end

Mass range 43 ~ 540 mz until run end

3.3. 19 (Blank test)

FAGL GE Addsto] Agsten, I @it Table
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Table 4 &k of Diazinon at different conditions on the
photocatalytic degradation (mun™")

Conditions Co
Img/ ¢ 5mg/?  10mp/!
Tiodlg/ 1) 0.5g/ ¢ 0.0151
AUV Ehdnm) 1g/ ¢ 0.02672 0.0252 0.0206
2g/ 1 0.029
UV (only) 254nm 0005
T/ 1) 254nm 0.0262 0.0252 0.0206
YUV 31Z2nm 0.0104
3065nm 0.0092
) pH 41 - 0.0194 -
Tﬁ?f%éﬁ ziz)]) pH78 - 0022
pH 118 - 0.0317 -
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