P- ISSN 1991-8941, E-ISSN 2706-6703 (JUAPS) 44 sall a plell jLui¥) deals dlas

2015 ,(9), (1) :109-114

o stall I LAY) s

Open Access

(chlorpyrifos) ¢siudl) aall (Sonolysis) (gl Jiadl) 4 ja 4 o

A Clada 3l ubdl) I8 Jelan) e 7 f teas

-

1ADA
Gilasary (98 ly I 2 aid (SONOIYSIS) disall A3l aladtin) Soanll aa PlA o5
lydly (dgigall (358 lasall alge Gilaw 5w (100%, 50% 25%) 4dtias (amplitude)
= ol Gald DA e Jaill daglie ai.(40,30,20)ppm -S)yis 488 (30,20,10,5)
835 e 335 Aiseal) At o bl ity 385 (PH) Aemspalel) (Vs (EC) AluyeS Adaua gl
& i (EC) ailyel iliaasill o () 3 Aigaall (358 ilapall Gnally (imypall (0 (e IS
Lol die Ldded o) Josi Ll W) ccilaal) paeady 4880 ¥ Aol saall die Ll dad el
Lad s e Spmalll Jelill mye 3 L) (e 220 el @lldy dariinsd) 381 gaealy %0+ s
Ol @bl dae Babyl @y Caggydall uds vie Led dad Sl () Gadiin s yaed) (8Y)
genls V) A5 (e o GashplslSH sl gl Il e o 28l liadall Cana g
Aeriisal) Cilaadly S153)

s cilaglae

YONY /e ekl &0
YoV E/0/T sl &yl
YOO /g /Yl s

DOI:10.37652/juaps.2015.124387

sdaalidall cilalgl)
« (Sonolysis) 3 sall Jlaill 48 s
.(chlorpyrifos) s saudll 2l

A dags el cliga dlad e Jull Jes Al e
pbad e Jaai Jllg 5]l @H, ¢OH, ®¢OOH s (<
G bkl 5 e land) axiy ) L Jlaall 8 el
O 2ns 3 (DDT 3 aue &) Cach G i@l o3¢y Leilly) (Seas
(e 488y 20 2 1.2ppmM N Bppm e Jiy SIS 03858
Lo ol S Al iy LS .16 MHZ a3l xie 4l (el
alasinlys (methyl parathion) odbl diiadl awe 4y 0 O
bl ane ARY sl of Oy WS LA0KHZ 2351
GAY) aluhall e aall @)lil WS .600KHz xie parathion
sl ames Odichlornvos (usieyslSiall s ahai
G Glagall (mpll xie (Vdimethoate s diazinon
Al Cag kg A gual)

Jandl (gihhag lgal)

(chlorpyrifos) (usdnlysSl anal Aledll soldl Creasiial
Aasiad B L) aiail dalall Gyl 3955 J8 e Jeaalls
Hielscher 4S)s J8 (e Jeadlly dfipall 58 Cilagell alge
Gl Afgall G5l Glasall Hrae Al
die) Cilitly dgigeall (358 Cilasal) e da 50%(100, 50, 25)

Alasiul 3

(20, 30, 40) ppm S5 438y (V~ Yo Vo ‘D) aabiaa

Aaaial)
Ao pana Al iy A pdall Clandl aal g (8 ) IS
Or <GSl o siud gy I A sanll &) shudll LS )
QS AL (el s Sliay ¢(P =S) Ao 53 jall 3 V) 335k
: I Sas)
S
I~ OCH,CH,

Cl N O— p
| = ™ OCH,CH,

Cl Z>
(O,0-diethyl O-(3,5,6-trichloropyridin-2-yl)

Gy iy CALYIs el Aaly Bysemy st by sISU iy
Jaee o) DLl ai) aigliag Glpdiall slad Al diens
SEY T YooY e G syl el (ggid) oDlgin)
pxdinl 4t 98.5% (s Aladl sl (e Wl S gale Yo
el paled

Go dal) S0 8 dedie A Aggall 34 Cilasall e
(acoustic  isle Caslad osSi Ll 3 Digeeaadl @bl
igha Glayg Jagu @ld hlie o588 e Jead cavitations)
* Corresponding author at: University of Anbar - College of

Science
.E-mail address:



P- ISSN 1991-8941, E-ISSN 2706-6703
2015 ,(9), (1) :109-114

30 54 40 ppmd (5. CmM-1 4 ) Ll g Alea gl 28 (3) s

Adlide dla) cilly Aiga (5l clagall Gamal) Gughyby sl
25 50 100
0 il 3.1 3.1
5 19 31 6.1
10 41 5.4 7.2
20 6.8 12 126
30 6.9 143 15

el Adlpel) Aliagll Aad o ool Jgall e Laadl
o) s i) (e Aie) By 2xy Bsale ISy Ao sl sl
bl 585 e e et Ailesl) Lol oY Jaiss
i) oulad 0S8y Al sl Jelill mybe 8 5)jaial)
aby,<ly,  (nitrate) <l 5 (phosphorus) siwdl)
G sl alae) oSa N (chloride) )8V (sulpHate)
el Afgall Bl (8 el o hidse dleSll Gliagil
s LSy usinlyslS 20 ppm plasiad iad @2 gl i)
Gl Guad amy A0Sl Bluagl) dad caly (1) Jsad) 4
A Aliag J B 4y (2.1) Hs Cm-t %Yo duase daus
ol die Aalyesl) Aluagll dad CulS (s B dgle Jpasl)
Jis gl (18.2) Hs. Cm-t %) v+ dgnge daas 4580 30
SR die A8leSl) Aliagill Aad o)
& mase WSy asdnlyddS 30 ppm aladiul die Gl
Ay Bl Gued 2ny Alyesll luagll dad o) (2)  Jsad)
Jpanll & Alass J8 Jici a5 (6.6) H's. Cm-" %Yo dmge
448y 30 geill aie Aflyesll Aduagll dad CilS (s (A dlgle
e el B s (53.3) #s. Cm-t %) e Lsse daus
Sl 13 die 350 Sl Alua sl
40 ppm adiul die ands e &) e Jeaall & WS
Lluagll daf cul€ Gua (3) Jsaall (B Asiagally uginlil
(3.9) “s. CM-! %Yo dumse Gauss 3l ad any Al
daf @il g (B dgle Jpanll & luag B Jid
YoV + v Amse dauwy A8 30 Geill e Aflesll Aduagll

(JUAPS) 44l o glall jLui¥) dnals 4laa

Open Access

Ligeal) Gsb Cilagall LG Abja (apslanall dealall pal) 48yl
Glagall Gyl 320 (A8l any @ ¢ Gusiply I de e
ibaslECY) Wy LN(EC/ECY) w5 Abpa G5
Aay o (Alebaall aay AblieSH Aluagll EC (i) ni1idly <)
AleS) Lbsasd) (ECY) o G« AV) A85al) (go Aepudl il
oapall am el Alesl)l Aduagll (EC) s camall gl
Agiga @il Dlasall
:AzBlially it
(EC) Al dbagll (3 Aiguall (538 clagall i .
-auall Jullaal electrical conductivity

& zals il (Sonolysis) disa (sill s sally A3l ¢
Pl lgahasind & ) Glaadl ganls Al Lluagll o
(%) «(Y) (V) JIslaadl Lelsis ((sonoreaction) (sl Jelall
«0058nt) SNl AleSl) Aluagill dad 3 dualadl il 520

34 00 20 ppmd (s. Cm-14 ) LalgQl) Lbuasth o8 (1)d g2

Adtiae Ayej ol Aipea skl cilasall Gl (pughiglys sl
25 50 100
1.2 1.2 1.2
5 21 2.3 3.0
10 3.3 5.0 6.4
20 54 8.2 11.9
30 7.8 118 18.2

334 0o 30 ppmd (5. Cm-1 4 ) LiliygS) Aduagil o8 (2) s

Adtiie Ayej colily Aigea 3okl clasall Gl (pughislys sl

Amplitude%
25 50 100
Tim({min)

0 6.0 6.6 6.6
5 7.1 8.5 10.8
10 7.6 10.8 45.9
20 12.7 15 46.2
30 15.4 18.3 53.3




P- ISSN 1991-8941 , E-ISSN 2706-6703
2015 ,(9), (1) :109-114
L 0 40 ppm 2 (PH) agougd 31 ad  (6) Js

-

Adlide dule) clidly Aipa (580 clagall (aral) (ughyly sl

Amplitude%
25 50 100
Tim(min)

0 6.74 6.74 6.74
5 6.01 5.9 5.44
10 5.98 5.9 5.33
20 5.77 5.31 5.02
30 3.7 5.01 5.23

Fngouel ) Al maaly gl Slel dyhall e o
Clhlee Pla praalsall pany a3 ) @l s iy «oadll aa
D(HS0,) Gaela (35S 3y el gyl clig) of 3 Jlal
HCI asla ) cidgai Ly O™ gslaas I pslas o) LS
phaat sy (sS8 hullly 5 Al Gaala o WS PIH,0 Ll
phail Ao 4LuSslS Gaals sae (5SE LS -N=N- 3pal
I ) e (3 V3 g ) g8l SIS s 8 il g yY) Al
Sl alasill 4y die dielens Sarunya bl el Jas
oY) e L dfisa Bl Dlagall HE0 Cnd agh iyl
(igsall 38 Slasally gl 00 53y oo JB gl
gl Gudily (@Al e gl @A Aaade oSa IS
Al Aaall g paell Q) Aad 3 (mleas) LaadU 3 Al
el 1385 (25-50%) J8Y) clendl 8 4o 8 Las ,S) (100%)
e e bob il Ao Bpay dasal Al ) ) Jaine
Lead b (mlady) aldie) Say il o3 DA e (Vi)
Wil sl e Dite GustiulnglSl sal g el ()
wusinlslS 20 ppm Hladinl aied 4l (sonolysis) 4isall
By Tooam (451) mopuedl (V) Aad ol (£) dpadl
(4.33) imsyued) oY) Al ilS i 3 (%Y0) dinse Aoy
%6100 asal dxdl dic L) %0+ dumse daass 433 (el e
(4.39) unsyned (V) Aad CilS Aaniiins daw el Jia il
el (5.04) moued (V) ded cilS Lay Sl 1 die
30 ppm aladin) e Jlall QIS (v =) aaeiall J8 S A
(4.27) il ungned) ) Aad Ol () Jsaad) GushiulyyslS
oY Aed il b (%Y0) Aumge e ABdy Yoo am

e L) %o dmsall daallis Gaill 13 tie (4.25) sl

(JUAPS) 44l o glall jLui¥) dnals 4laa

Open Access

sie AglyeSl Aluagll dad el Jia W, (15.0) #s. Cm-?
S5 1
Lagale alyy 2lay AilyeSll Aduagll of el Jslaad) (e ey
A dhasi Le pa (B 1205 dfipall (358l) Cilagally il 30l ae
Clisl (e S e iy il (305 o) e PPSarunyacaly
.(chloride) «sKlly (sulpHate) «ly;<lls (nitrate)e) sl
B0 gl Apgall (35 Glasall dmsall dandl 3 a3l oli Gl
Bl o) Y Jaine el 13ay Alesl) dduagill 32l & wal
Ledie Lol cCalaal dan)l 233 Al d8la ol cfidd) ) dssdll
Do i 335 Aagall A8l ol Jlel Aagl ) Aasall da da
asall das 3ol vie Jlaill 3005 G i (S 3gny Cira
daai(pH) agougd V) dtgal) 358 clagall il 2
Ll
oVl o dgsall 8 Glagdl B0 Auhall il el
¢(0) () dshaadl & s LSy (ashplyoll) il Jims pasgl
el Lpmalall A Aad 8 Jualal) el e Gy 31 (1)
sl

34 4 20 ppm d (PH) sl o) od (4) s>

i 4ie) clidly digun (3odl) clagall Gajmall Gush il sl
m
25 50 100
Tim({min)

0 5.04 5.04 5.04
3 5.07 5.04 491
10 5.13 4.84 4.78
20 4.75 4.64 4.70
30 4.51 4.33 349

L 3 30 ppm 2 (pH) Aagsugd o) ad (5) Js

Allida 4ie) Clidly Axiga (3581 Cilagall Gl mall Gugd by sl
F Amplitude%
25 50 100
Tim{min)

0 5.18 5.18 5.18
5 5.3 4.56 4.08
10 5.14 3.25 3.40
20 4.26 4.31 341
30 4.27 4.25 345




P- ISSN 1991-8941, E-ISSN 2706-6703
2015 ,(9), (1) :109-114

2 -
y=D.049x+0.257
187 R?=0.901
16 *
14 4
1.2 4
o 1
S 1
&oos
oS 0.8
w4
E 0.6
04
0.2
o

— T T T T T T T T T T T 1
0 2 4 & & 10 12 14 16 18 20 22 24 26 28 30 32

time(min)

& 100% 4xwy chlorpyrifos(40 ppm) wwe Jiad Asju (3)Jsi
Sl daws

=
v=0.031x- 0.059

. R? = 0.956

0.8 1

% os
w
-
J
w 04 4
£

0.2

.
— T T T T T T
b2 4 & & 10 12 14 16 1% 20 22 24 26 28 30 32
0.2 4

time([min)

(e 25% 4aug chlorpyrifos(30 ppm) s Jlasi dsyu (4) Js&
Sl daw

12

y=0.033x +0.078
] R?-0.968

In(EC/EC)

— T T T
o 2 4 & & 1o 1z 14 16 18 20 22 24 26 28 30 32

time(min)

v 50% 4aws chlorpyrifos(30 ppm) e Jiai deyw (5) Jsi
Sl daw

y=0.073x+0.121
R*=0.939

In[EC/ECO)

T e
o 2 4 & 3 10 12 14 16 13 20 22 24 26 28 30 32

time(min)

100% 4w chlorpyrifos(30 ppm) e Jadi desuw (6) Js&

S dau g

(JUAPS) 4 uall 2 plelt jLui¥) deals dlaa

Open Access

Ly (3.45) Aamsruel) oY) dad cuil€ 96100 dumsall dxndl
el J8 S5 13 (5.04) ussrned) oY) ded il
O (1) Jsaal) Lusinldl 40 ppm aladiul xe (=)
Gl (%Y0) dumse daus 488 Voo agnell (Y) Aad
Lnsall dadlyy Gaill i die Jmgyaell YY) ded Wl L(5.7)
483 20 (yailly %100 dunal) dand) e .(5.01) il %o
oY) ded culS Ly (5.02) clS g ued) o) ded o

SR 13g) el U8 (5.04) s )

Gsh clagall il (@shudl)) Gusbiulysl daa (a3l depu
Agigal

ane e (first-order equation) JdsY) Al dales 3kl o5
depu Glus 8 Lgiedle Cjelals ChIOrPYFifos syl
P e dilide 38055 (amplitude) e 3 ) 13¢] Jlal)
(3 1)ISEY (a3l B8l n(EC/EC?) cpe ADal) )

4 -
¥=0.028x+0.050
0.9 N
R = 0.911
0.8
07
06

05
04
03
02
01

0

In[EC/EC®)

— T T T T T T
0 2 4 & & 10 12 14 16 18 20 22 24 26 28 30 32

time(min)

(v 25% 4awa chlorpyrifos(40 ppm) e Jiad e (1) Js
Shead) Ao

16 4 [v=0.058x-0.070
R =0.931 g

In(EC/EC®)

—T—T T T T T T T T T T T T 11
L 2 4 & 3 10 12 14 1s 18 20 22 24 26 28 30 32

time(min])

(ra 50% 4as chlorpyrifos(40 ppm) s Jiad dspw (2) J8&
BVESIEE



P- ISSN 1991-8941, E-ISSN 2706-6703
2015 ,(9), (1) :109-114

Alisa 58089 Claw Gughylilsh suad R? 5 K1 o (18-3) Jgss

(JUAPS) 4 uall 2 plelt jLui¥) deals dlaa

R’ s Amplitude% Concentration <
(mill'l)

0911 | 0.028 25 40 1
0.931 | 0.058 50 40 2
0.901 | 0.049 100 40 3
0.956 | 0.031 25 30 4
0.968 | 0.033 50 30 5
0.939| 0.073 100 30 6
0.947 | 0.060 25 20 7
0.909 | 0.073 50 20 8
0.907 | 0.086 100 20 9

Jw o (Ky) rate constant depud) culh lua DA e
e Jld dopu B Al Lws il gan Ay Laghal
(rate of degradation) Jlaill deju abad) Jaadl s b))
Jat ey il 8 ooy (amplitude)  dossal) Zand) 30L) ae
D Jalsall aal aal gl G s Aamsall dadl 305 ae 2l
Gl dad o 3 clene Lyh by dnadl JIa deju Lede aaiad
Lase 4 2590 xie 40 PPM S5y (s nlyslSl dal dejull
(0.049) Jlaill <yl dad cinsal Laiw ¢(0.028) min™ cual
30 SHl we Jlall X (100% dasd) daudl xemin
Lage daw 22(0.031) min™ Jill eyl dad cwlS 3 ppm
dadl xe 0.033 min ) daih ol oyl 125%
3 %Y dase daw die ddagale 3Ly ) & 50% Al
1aaMy G850 e de J dws el ,450.07min il
Jaall culh dad il 3) 20 ppm e Jaall Aoy saly) <X
sie Aasale saly) caaly 5 2596 dasall dadl 2ie 0.060 min™
£ 0.073 min® Jlaill oyl dad il 3 50% dussal) dad
sie 0,086 min? Ol cub dad cal o ) el el
S 1l st s el Jia 0510090 Al A
Sl bl oda DA (e peitias iy L Aeaiiadl SSI apealy
G 5 Aamall Bl 321 of Aball o3a G lgle Jpeas) &
Zlmal sy deyudl Jane saly Julls Jlaill deju culi saly)
B pape e Lyh lin Lglhy dagd) 323 o) 3 Jaine
Lol el il A 8 5ol ads allyyy (7102404
O aielea Sarunya Salll 4l Jag oy G il oda
digall (358 Glagall HE0 il ushulslSll ane Jlad 48 )
(20,0237min™ 4l Jlas depu iy J5Y) dspal) e o
ilaall

1.Rajeev Mahajan, Matthew R. Bonner, Jane A.
Hoppin. Phorate Exposure and Incidence of Cancer

Open Access

25
y=0.060x+0.208
R*=0.947
2
*
=)
8 1s .
o .
(o]
w
£ 1 -
0.5

) 2 4 & 8 10 12 14 16 18 20 22 24 26 28 30 32

time(min)

(v 25% 4aws chlorpyrifos(20 ppm) e Jad deyuw (7) JS&
BIVESIRE

¥=0.073x%+0.297
R*=0.909

In[EC/ECO)

1o 12 14 16 18 20 22 24 26 18 30 32

time{min)

v 50% 4aws chlorpyrifos(20 ppm) e Jiai deyuw (8) Jsi
Shead) Ao

’ y=0.086x+0.401
3 R?=0.907

In[cond/cond0 )
.

2 4 6§ B 10 1z 14 16 18 20 22 24 26 28 30 32

time([min)

100% 4awy chlorpyrifos(20 ppm) e Jad dsyu (9) Jsi

BiVEN [ E Y

o) Alal shall die 0 Ky depudl b Claa 45
Jsaad) b sy g (R?) anany go pul 038 Lali)) Jalea ddpea
:(YA-Y)


http://libhub.sempertool.dk.tiger.sempertool.dk/libhub?func=search&query=au:%22Rajeev%20Mahajan%22&language=en
http://libhub.sempertool.dk.tiger.sempertool.dk/libhub?func=search&query=au:%22Matthew%20R.%20Bonner%22&language=en
http://libhub.sempertool.dk.tiger.sempertool.dk/libhub?func=search&query=au:%22Jane%20A.%20Hoppin%22&language=en
http://libhub.sempertool.dk.tiger.sempertool.dk/libhub?func=search&query=au:%22Jane%20A.%20Hoppin%22&language=en

P- ISSN 1991-8941, E-ISSN 2706-6703

2015 ,(9), (1) :109-114

8. Thangavadivel K, Megharaj M, Smart R, et al.
Application of high frequency ultrasound in the
destruction of DDT in contaminated sand and
water. Journal of Hazardous Materials, 168: 1380—
1386. (2009).

9. J.D. Schramm, |. Hua, Water Res., 35: 665-674.
(2001).

10. M.A. Matouq, Z.A. Al-Anber, T. Tagawa, S.
Aljbour, M. Al-Shannag, Ultrason.Sonochem. 15:
869-874. (2008).

11. Y.N. Liu, D. Jin, X.P. Lu, P.F. Han, Ultrason.
Sonochem. 15: 755-760. (2008).

12. Sarunya Pengphol, Jamnong Uthaibutra, Orn-
anong Arquero, Nakao Nomura5 & Kanda
Whangchai. Oxidative Degradation and
Detoxification of Chlorpyrifos by Ultrasonic and
Ozone Treatments. Journal of Agricultural Science,
4:164. (2012).

13. Ralph W. Knapp. Energy distribution in wavelets
and implications on resolving power. Geophysics,
58: 39-46. (1993).

14. Wenrong, H., & Haiyan, P. Decomposed
characteristic of azo dyes by ozonization with
ultrasonic enhancement. E-Journal of Chinese
Science Bulletin, 47: 986-989. (2002).

15. Devi, L. G., Murthy, B. N., & Kurmar, S. G.
Photocatalytic activity of V5+, Mo6+ and Th4+
doped polycrystalline TiO2 for the degradation of
chlorpyrifos under UV/solar light. Journal of
Molecular Catalysis A: Chemical, 308:174-181.
(2009).

16. Ticha Sethapakdi. Sound Intensity of a Drum.
Journal of Physics, 6:1-3. (2012).

17. Raichel, D. R.The Science and Application of
Acoustics. (2 ed.). Springer Science Business
Media. (2006).

(JUAPS) 44l o glall jLui¥) dnals 4laa

Open Access

in the Agricultural Health Study.Environmental
Health Perspectives, 114: 1205-1209,(2006).

2.Miligi lucia, costantini adele seniori, veraldi angela,
benvenuti alessandra. Cancer and pesticides: an
overview and some results of the italian multicenter
case-control  study on hematolymphopoietic
malignancies.annals of the new york academy of
sciences, 1076: 366-377. (2006).

3.Susan Searles Nielsen, Beth A. Mueller, Anneclaire J.
De Roos, Hannah-Malia A. Viernes. Risk of Brain
Tumors in Children and Susceptibility to
Organophosphorus Insecticides: The Potential Role
of Paraoxonase (PON1). Environmental Health
Perspectives, 113: 909-913, (2005).

4.lopez-Granero, C., Cardona, D., Gimenez, E.,
Lozano, R. Chronic dietary exposure to chlorpyrifos
causes behavioral impairments, low activity of
brain membrane-bound acetylcholinesterase, and
increased brain acetylcholinesterase-R  mRNA.
Toxicology, 308: 41-49, (2013).

5. A Paliwal, RK Gurjar, HN Sharma. Analysis of
liver enzymes in albino rat under stress of k-
cyhalothrin and nuvan toxicity. Biology and
Medicine,1: 70-73.( 2009).

6. Juan-Juan Yao, Nai-Yun Gao, Cong Li, Lei Li, Bin
Xu. Mechanism and kinetics of parathion
degradation under ultrasonic irradiation. Journal of
Hazardous Materials. 175: 138-145. (2010).

7. Wang, J., Pan, Z., Zhang, Z., Zhang, X., Wen, F.,
Ma, T., ... Kang, P. (2006). Sonocatalytic
degradation of methyl parathion in the presence of
nanometer and ordinary anatase titanium dioxide
catalysts and comparison of their sonocatalytic
abilities. Ultrasonics Sonochemistry, 13, 493-500.

Kinetics Of sonolysis for phosphorus pesticide chlorpyrifos.
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Abstract

During this research the degradation has been studied for the pesticide Chlorpyrifos (phosphorus pesticide) by
ultrasonic technique (sonolysis) through the use of different amplitudes (100,50,25%) from amplitude generator
ultrasound, for the periods of time (30,20,10,5) minute with the concentrations (40,30,20) ppm for pesticide
Chlorpyrifos. It has been dealt with the degradation by measuring the changes in the electrical conductivity (EC) and
(pH). The results showed that sonolysis of Chlorpyrifos increases with each the time and the amplitude of the
ultrasound. The value of the electrical conductivity (EC) up to the highest value at the period of time 30 minutes and
all amplitude, but it reaches its highest value at amplitude 100% with all the concentrations used, because of the
liberation of different ions in the reaction mixture. The pH value decreases to the lowest value at the same condition,
because the number of hydrogen atoms increases. The kinetic studies explained that the rate of decomposition by the
ultrasound for pesticide Chlorpyrifos from the first order and all concentrations and amplitudes used and so draw the
relationship between the (Ln (Ec/Ec®) and duration of exposure ultrasonic.
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