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331122014 09:47:33 0 11572 74 893 164,321 0.000
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Ayl gl 3yl oy, L8y 5yl o) 3l Coe alg aal e saal s Ll Layg 3y sl
b oS Llle sl @a il o)y (NHTSA) Ax—all 3Ll e 5y ol Al
A lall oa gy adilly (38l alp s il Aagy il 3 hall e A el Sl S
i a5 ¢ 3 (Sl Gl <5 T Al dal je e "ela il UYL Al
Cledgiwa gzl Alg mye aie L LYl Ca s WA alall a5 Sl sl W s a
—le Blaall e iay (Bl L Baul ) AL SWI A s jeaay L dall calas o 3) o Al
s a a8l o aly w508 A sl sl ea e 4 bailadly LYy o

Y 3eliS
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2016 Sl gkl g Gl 3la

@m&uﬂd\&)ﬁ:\ JJJJ‘)\.L:Y\EJ};L;QE‘)SBAM da\};d\_

O L adeliS (mlaail s LY sasa e i Sl Jalsall bl e Gyl oy gritall Y1 dlen (i il
Len zeiiall dnlidl) clioal pall e adlaal Jal ¢pe DU &GN Aliall 1 iy Al g 5 JUaY) (33

Aol Cag pal (e HURY) A les Lgban ol LYl Canded 8 anais dda 3390 (e diline g ) ol llia
acilaad Ao ) HURY) Cadaci A ) 8 e g5 canl sl da g Sl (o) L G swill Jaadl 5 sam s UK oelac]
a2 e lea JLRY) Siso o oy A5 5l 2 sl 5 oLl e LY Aglea 1 o Ao JlA) el 2l (e
3l Jual gl | dnsha )l | clabea¥ls cla o8l 559 s GaanS O i il | guall 53,0 5al)
LY i Sl

tard) ¢ adl
CulS 5 Lgale A S0 Cila il o) Y il e Calas dda 80 (e Adlise £ ) 6] Caren ¢ daadiuall o) sal)
i) Gl (Al | Glashadl | i) sl -

daadiiall 3 3eaY)
i se auall S el Q-LAB ¢ 55 (Accelerated weathering tester) dxsall <as bl Jiaad Slea -
Tinius Olsen H10KT ¢ s Universal testing machine 2411 5 8 (slé Slea - (Q-LAB-quv/se)

: L-ILAA)A&H ;\‘);\

1 )Y el Ao sana JS Caada (e seae ) Giliall Cucld

da Al 4 gall Cagphall slSladd aanaall s 4y sall Gaghall Juand Slea Jaly Camcay 1 Y1 e sendl

Gl s G Slell G je s sl 2152 (ASTM G-154) 4S5 1Y) Al ddual gall Coraie|

0.89) 5% Ll (358 dxdly (550 (60 ) Bl Aa 3 5 sall el Al Cagphall (e Al
Alelu g gane dlig delu (4) 324l 5 5% (50) 30> Aa x4l 50l g del (18) 324 (W/M2

S 5e¥) Al dial sall oo 55 Lpmglal) 2152 Y1 (g a5y (60 ) Jobai Lo o 5 Al ((130) el

ASTM-G154

s Gigob l ) a4 de gandl)

i sanall Gal 5 G AR o) ja Y ALY 230 Cla ad Gife genall ey sal

il s A o plal Lewmy o day g Jd Calail) A ) e <yl il de Ul 5 08l Cilia g il )

DA aaail (1) pd Jsaall (8 ca ool 55 lall Lansadall ol 5saY) e Cped ol Ly de s (130) < it

i) Gailad e sall oy i

Lsall Caglall o pail) ey g S caliill A 53Y de gUnall 5 250 a8 (1) A Joan

i (stress) MPail) . i % (Strain) 4e sUaal) . i “
ubt:\i‘ MA:A!\ udid\ u'atZw utm :\gdia\ kil Al s ij\
% % Hm
39.16 | 5.069 | 8332 | 3960 | 2731 | 4522 | 315 | gl galil e | 1
3183 | 9.011 | 1322 | 4151 | 39.873 | 68.18 | 119 | adcwll Js | 2
9.47 13.315 | 14.708 59.27 24.449 | 60.041 165 Jhal il (o 3
1357 | 16.285 | 18.844 | 613 | 98.322 |254.152| 86 | ilsedomll Js | 4
9.74 | 19.051 | 21.107 | 50.78 |123.890 | 251.755| 100 | _eslcpndil Jse | 5
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30.31 | 21.071 | 30.237 | 50.02 | 472.02 | 944.447| 80 | Chwowtl s | 6
2325 | 26.756 | 34.862 | 1620 | 254128 (303.263| 200 | sl Js |7

o
994 | 5157 | 57068 | 000 | 47321 | 94757 | 45 | ¢ ;?j R
10.80 | 5880 | 65.921 | 9997 | 54996 |137.418| 59 | wdowbl Js | 9
50.00 | 12.253 | 24508 | 91.08 | 50.825 | 570.357 | 80 | 3 o= Jlsle | 10
1922 | 31.339 | 38.78 | 79.13 | 8.700 | 41.695 | 53 o= sl |11
60.00 | 22.908 | 57.268 | 75.85 | 22.877 | 94.757 | 85 o sl |12
2407 | 74783 | 98.498 | 2052 | 49.759 | 62.608 | 50 | (o 3,3 (sl | 13
64.20 | 41.398 | 115.665| 29.61 | 43.652 | 62.018 | 38 o= i |14
61.72 | 47380 | 122.889| 23.13 | 0.815 |79.1193| 55 b sl |15
18.91 | 166.667 | 205.534 | 7939 | 16.446 | 66.828 | 24 G sk | 16
52.80 | 115415244532 | 9323 | 4524 | 66.827 | 15 I PN Y
63.18 | 78.98 |308.827| 8365 | 4726 | 28917 | 15 a3l gagl, | 18
3001 1 5166 | 30951 | 110 Gloxels | g
20.00 (B 7 gsia
2057 | 7978 |100453| 2328 | 24.925 | 32401 | 82 Gloxels | 20
T e

-t hle Baadly (1) ) Jsandl e

iy, IY % (944.44 — 4522) i a) SASladl i e hadla d0) -]

- 30.951) sl Wi, 3Y 9% (570.357 — 28.917) 5 oLl e

.A: .\“_’_Aj\ h X}

iy, 3Y 9%(60.815 — 4.524) 5 o

Z\_L,J a2V J8

icglaall a8 Al i Lain cplbig o Je ) dda Y 94(32.491

- 78.98)5 (sl —ull ik,

LU (65.92- 8.332) Ci—s
2y JK

Ll s

A dk, AV 9% (472.2-2.731)

ol (Al dda 55¥9% (24,925 —21.66) 5 ol sl

a5 A

Al J 8 2 Al e E ) 2
wLlSia (308.827 - 24.508) 5 oLl Jd o)

Lalbadl o a2 &l a8 S L ain gy y o S dldd Y JK LUK (100.453

(12.385 - 12.253) 5 (x

‘;.JMI

L s

Al dd

2z

3 JK

LS (58.80 — 5.069)

S o1 s Wk, 5y JS LS (79.8 -63.187) 5 Glésl—ull il , iy
(2) 8 Jsxal

UV Canlas Ada Y 2l g de Uaall o Clae (o (2) A8 Jsaa

| o [ 35 23l

i daal

| Aadledl aay

aallaall U

dallaal) 2ay |

aallaall U

ada 31 ¢

| 58.80 — 5.069

65.921 - 8.332

—~2.731 |

- 4.522

bl (s 2
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472.02 944.447
-12.253 - 24.508 —4.524 - 28.917 O sl 3
12.385 308.827 60.815 570.357
79.78 —63.18 - 78.98 —21.66 - 30.951 Cbis (s 4
100.453 24.935 32.491

—20.52%) 5 oaldl sl dda 5N (59.97% - 16.2%0) dewiy de ghaall af & (LledN) ) 55 -3
Ol s sl dda 15Y (30.01% - 23.28%) 5 (lé skl 3da ,5Y (93.23%

-18.91%) s o) Jsdl daLEY (3916, % - 9.47%) Aty 2l A & (Rlaa) ~ 4l 54
A Jsall 4 iage WS cplig S aall da 33Y (20.57% - 20.00%) 5 Ol sbadl 3da 15N (64.20%
(1)

gl g YRR

JN (Stress) 280l ad (e S (Strain) de jUaell ad Ao ddasale 5 gpay 55 Ay gall Cagplall o) -1
_aale

dayd) Cligey 45 )lae 28l 5 de glaall ad e 4y all Cagolally 710 I calS ol bl dale) o) -2
; SR PR PURE. g P

33 Alall de ganall g dall & ¢ o CAlIAT Gl ana 7 gl 3 S Clinall e gUaall g 28N a8 o) -3
LA Lo de sana Juad Al Gl

Cliial gal dalae ol ) sl il Y delia S i Gl g duadlall (ulll 5 sl Cladaie st ol 4

paan Caliill Ada 381 ¢ 3 LA () 5 ) ey ¢ A Bl Ca gl chaas LT ol jUaY) Calas dda )
Gl 5 038 5 2 Y1 e G daiiad) 48,30

Silua 5il)
3 Llaa s a5 XS g 3aun ASuilSa (al 3 i3 L€ alig g sl £ g (e U Y) Culis Ada 80 Ll
Al Gile Liall Zaladl &l all 48 54 4 e sl s aiuay

J.JLAAJ\
1- The Pneumatic Tire, National Highway Traffic Safety Administration, (2006)
2- Storage and packaging of rubber and plastic products,
http://www.claron.co.uk/pdf/2-5t02-6.pdf,(2015)
3- Good Storage and Handling Practices for Rubber & Plastic Products,
http://www.viprubber.com/downloads/storage-and-handling-practices-for-rubber.pdf,
(2015)
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A ghaal) 4301300 cldeall AR mhad) o 3ausY) cilaila dlgal il -4
4-The Effect of Antioxidant Stress on the Inner Surface of the Canned
Food
Laa dada B R, auld Lz gd ) gl itk b | daa) gaga sl
B9yl o - g Linay)
calal) g Al gl 38 sal) / eliall gkl g i) 3L
ncp@crid.industry.gov.iq

dadal)
b (malall B gl 8) Tam aad s J<8 Aandiiall ALaEla) ol sl (e g S (b 2SI Aailall 3 sl )
e L il AE pealan 1dall e LI galall Glal gall Blos a4 shasS 3 50 (o 5 40130 Cle Luall
o Ll Ly = samaall 3 50a e 5ol 3 Al o and) 138 JNA (e i g ¢ A lall g 250380 3Ll
Cadall o mdaiadl JSU OMA (e (3l saa) 8 Aa g ylaal) A gamall Calall 8 3als 5 JSLEAN (e 22l
o (5350 Lae 30 géaall 4003800 5alall U A goeall Cilall Aol 8 AIaN jpualinll (any 5 jma
) S5 sy prde e 401030 BA) el 52

A sinal) 40080 Cldeall | 3208 Cilaila -; Agalial) cilalst)

daaial)
el Al e Jead 4 5haS o se b Leia Laga Te ja yeiad 300SY1 Culalias s Lo sac ddadlall ol al)
b Silas V) o Ay seaall elia¥) Jrdy ol yil) o3a aaad 38 Ll sale) of L3eY) L8 L s pall
ailn b ) Lenae Jalay il 4503300 o) el aline o) Laas . &y shaasS cle i Jady Gaaad il o13a)
oy &5 sl wiais aa IS0 W jleda) o) Ledaia (i jal AU Baliaall o) all Led JA5 A sl
S ghail) a8l g da b Lo 1385 dbe L8 Y Lugale Ladly ABadlal) o) gal) Caspal N aalally ol
s A g s ey AT g Gladll b dege gl aflon Jaai gl () LW ady o3 (5 bl
o Jalaill J5all 8 Aginad) gl La a5 oeall o Con iy Aiall 038 5 gn i, 4l )l
Kl 5 eV Glie Gand A e Glad) daay e o) S Al @l La gead ¢ o3l Ailaall o) sal)
RPN PR PR, i O PN VRN X NOX 5 TP I [ - S R, T
Cilman 5 olad gl )l pdail) S ae ai) Caugall (as 30 sall 038 5l g ) iy dalall dpulial)
Clial sall ddllae Clilian 5 i Al dlall Galual¥) (e 5iSIL gead L) gl )Y 430 Y1 dgalle g 4 e

Lallall

aad) & 3ad)
DA bl ol gall -1

- Ascorbic acid , Citric acid ,Potassium sorbate , Nycien
A sl (ol (e Ay pritie Al 4 shaasS 3 e (oA Aeaduall 4y 5LiasSll ) sall JS
) - dadiioadl 5 jgaY) -2
Flame Emission ¢ si Atomic Absorption photospectrometer (el (s, cslaall jlea
WS b Slea ) HAAKE 488 Land) ) alada g3l G Jlea | aaall Sl AA-680
Carrier 4S5 b ) pbos ol e | HAAKE 48 8 Laadl Sl als 5 i sl
4038 el i) chand) e AUl dailall o) gl 5l Gas Al Gl o) jaY 1 Jaadl @il sk - 3
Al Ly Cand) e sl N dgall ae canlily Lay 40138 Clleall (e 40 e e a ) @ sl
Sy delial Al

25



Odlaal) g dslial) 340 59 i gand da gall CiladAl) Odlaal) g dslial) 34159

2016 Sliall s ghail) g Caad) 3L

(58) Ot aal e | Finne ey CiiSa Gyl | Aianall U5l iadill (ile Gianal) il S G e
Al LS e Cin 3l el 8 Aleaioel) 2Tl Aaslal) 3l pall Al 580 0 S ;) Mlale
o et )/ QL) Aelial Aalall 4S8l S Ada sl y cla s o (e LIV clatie e 58 i)

a1 (e Siasall dgal

Le A (= ;L@_’"\J}’\ A= g Q._L)lé:\]‘ e die Aiaeall cladl JA0a BJJ.;}«]\ d:d\;.d\ ‘_A.r_ aalll) el a_tgﬁi
. el B3

el (s A Calulaall 485 ddaid 52 SN, ZNn,Cu,Fe, Al raliall Cad ol -

Atomic Absorption spectrophotometer
Galadl 33 jalall (o gaal) 48 el 4y jaill elgd) any (Adalall mhul) dpsed) alell (g yadll S (5 5al -
-l il daadle s dillaall o) s
A 5300 A el lgd) anys el 5 s pall ool ST A0 2y g 5 Ll ol -
) a8l
 4daa S
Taiad dgndl) alall delina 3 42121 yualiall (50 90% Jici LS S, ZN,CU,Fe, Al sabiall & il
L A1) ) sall

el 5 cilulal

Lal iyl sl U ims (J8) 5 e 5 a0 558 anys Tl ey 08 g Il by gl 024 o
o bl Jualadl il (saw (il 40 )aall Jglan 8 Ul Caia g9 A1) 5 518 axy 68 (amy) 3le
A8l &5 jlaall 4y jail) amy

il S o A e Adall g i (VI A el -]

Jolaall 1, Aalall Al mhandl (8 jad s 0 Y(1) @) e 1 0 AN 3 58 aay (5 el andl) 11
288 e Gale G M ol o 53 (B) ) Ade | (o M sl o) a3 (2) ) e | ol
alalll 3lalia L La gead  Zlall 210l el

@Y ) LS5 (ppm Lemses iluliall) elll (5,3 a5 2-1

Al o, | AW Fe Al Cu Zn Sn
Jé 0.3820 Nil 0.0143 | 0.02804 Nil

1 2y 640 Nil 0.0408 | 0.1468 Nil

2 Ja 0.1782 Nil 0.0072 | 0.0125 Nil
s 3450 0.084 0.0164 | 0.2221 Nil

3 Ja 0.1548 Nil 0.0102 | 0.0329 Nil
s 4110 1.898 0.0912 | 0.2473 Nil

DY Jsand) 8 LS Ay 5l ) bl 3-1

Al 3, | AW | Viscocity | Density
Cst gm/ml
1 Jd 1.65 1.004
- 1.65 1.017
2 Jd 1.65 1.006
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- 1.65 1.022
3 Jdé 1.65 1.0075
2 1.65 1.026

CAgiaaall (Ul ) Adaddl) Ale ; Alall g 53 ; Al Ay yail) -2

Osls Adall SN mhand) (8 el g ki 2 Y (4) @) Adde 1 AN 358 a5 il andl) 1-2
e | Gale g () sl aais Hlalll (3llia 8 AL 0kl Bhlie 35a 5 (5) o Al | il i J sl
- S Gt (I (sl ja g Sladl) (Blalie 8 ST IS (6) o8

s A sl LS5 (ppm Leaes Slubadll)  oelll (o A Calilaall 20365 2-2

Aadl B, | AL Fe Al Cu Zn Sn
4 Jaé 0.1109 Nil 0.0072 | 0.0321 Nil
REX 860 Nil 0.0099 | 0.2173 Nil

5 Jaé 0.1237 Nil 0.0102 | 0.1025 Nil
dx 1170 Nil 0.0146 | 0.2656 Nil

6 Jaé 0.1840 Nil 0.0143 | 0.2204 Nil
REX 1353 Nil 0.0206 | 0.3273 Nil

DY Janall (8 LS A sk 5adll Ll 3-2

Al ad, | D | Viscocity Density
Cst gm/ml

4 J4 1.65 1.0035

2 1.65 1.0058
5 Ja8 1.65 1.005
= 1.65 1.010

6 4 1.65 1.0062

— 1.65 1.0115

Aseall A Culall e Adall g i ; AU Ay jatl3

OB 8 e (5 padl pandll 1-3

(JSB) 208 252 (8) o)y A, Bale G Jslaall sl s lall AN whasdl] (3 3 22 0¥ (7) o) Ale
ol sl Ul 5 305 JSG (9) a8, e | i 3yl U slaall 5 (Ll el 3

DY) Jsaall LS5 (ppm e Slubill) el o )3 Calilaal) 44385 2-3

ddall 8, | Al Fe Al Cu Zn Sn
7 J& 0.0412 Nil 0.0385 0.041 Nil
2 2859 0.3080 | 0.1555 | 0.1442 Nil

8 J& 0.0470 Nil 0.0470 0.045 Nil
a0 3200 0.6466 | 0.2412 | 0.1925 Nil
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9 J& 0.057 Nil 0.049 0.047 Nil
Y 4110 1.248 0.5354 0.283 Nil
DY) Jsandl 8 LS 4y 5 jdl) clbaall 3-3
Al 3, | AN | Viscocity | Density
Cst gm/mi
7 Jd 1.65 1.0035
- 1.65 1.010
8 J& 1.65 1.0051
- 1.65 1.019
9 J& 1.65 1.0064

il (a5 8) ¢ 5 aad Al ; Aulall g i Al Ayl - 4

GAN 5 i 3y (g eadl (anill 1-4

SIS ol 55y alall Bl aans e bl (A1 el e el s 52 (10) A e
Lo alalll 3halia (12) b, ddle | Bale 5 5SS Ol 5 1) pai yiS) olalll 3lalia (11) @) Adde | ild

s Bele i sladll 5l lan (5 8

Y Jsall A LS5 (ppm ) Lernes Slulidll el (o)) Calpdadl) 485 2-4

Al | AW Fe Al Cu Zn Sn
10 Jd 0.0238 Nil 0.371 0.0288 Nil
o 612 0.1921 0.144 | 0.1879 Nil
11 Jd 0.0336 Nil 0.377 | 0.0336 Nil
— 620 0.4063 | 0.179 0.797 Nil
12 Jd 0.0458 Nil 0.400 0.0458 Nil
— 953 1.776 0.420 0.850 Nil
D Y Jsaall 8 LS A o Sl el 3-4
Aladl sy | A | Viscocity | Density
Cst gm/ml
10 Jd 1.65 1.0007
22 1.65 1.0032
11 J& 1.65 1.001
22 1.65 1.0046
12 J& 1.65 1.0013
— 1.65 1.0065

dpimall ) S aa Al s Aalall g g AaAll 3y a3l - 6

gr o Jsladll s plalll Bhiie b Adida ) 533 (13) ) Aule © 0380 8 58 a5 el panill]-5
o (S A Gslll s aladll 3halia 8 auSUll 8300 5 (14) 8 ddde, ddlladl (G381 (axy 352
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o) sl (sl s el 120 sl b KB cililee 85 5uS 330 3(15) o dule | 3 s a5
A ) Sl il 8300 ) pe (Bale S

: Q\J\ Jsaall ‘_,,A [PX (*ppm) Lemrtan ilulaall @@ﬂ\ L.,S_)M\ caldaal) 4415 -5

Al o, | AW Fe Al Cu Zn Sn
13 Jaé 0.0131 Nil 0.0393 | 0.0264 Nil
NEX 20.43 Nil 0.276 0.1088 Nil

14 Jé 0.0251 Nil 0.0410 | 0.0464 Nil
dn 33.39 Nil 0.505 | 0.1407 Nil

15 Jaé 0.0389 Nil 0.0435 | 0.0508 Nil
2 7192 Nil 0.604 0.398 Nil

Osilall e ¢ 3 0 ppm*

Y dsandl (8 LS 4y b 5l Clulall3-5

adall 8, | A | Viscocity | Density
Cst gm/ml

13 J& 1.65 1.0001
- 1.65 1.002

14 28 1.65 1.0001
o 1.65 1.0024

15 8 1.65 1.0002
= 1.65 1.0036

) dEBLaY 4 gLl

O A L dian Lo 150l anSTL deilall o sall (e Lpallal 4@l ol (g a3 A Y0 Al
C LY s bl ged it Jaas Ol el (B) A B e s Aalall Al mhand) 5 J slall

Slo s sl T sia IS Jeas 4y a3 JS 8 A8 5 4000 Al 8 2ol i) ol sall 38 55 2L 3L -2
) Aianal) Clal) qieat 8 AN jualiall oany (55a8) JUl 5 alalll 3hlie 8 Lo a5 J2 I laal
On Jstaall sl ouats el (o A Cildaal) A8 Lalall Jslaadl (8 e LS alall (3 353 sl Il
" - Galad) ) gdl) ) sl e

-2l Aailall o) gl 38 53 50l e Jullaal) 285K ala 35 -3

- 2uShl Aaslall o) sal) S0 50l Jdladll Aa g 1 e Y 4

sl A5 i ) 05, Ll 4 2 samsall 2all e 2SI dailall ol sall 58055 3305 ) -5
ealiadl (amy Jiis Aadell Jalall laall 8 e s Chaay s il o el e A lall dlall il
Al s S s ginall ) diea) () delia 8 ALl

Slaa gl

L o s A gl 503800 0 gl ) it ) U0 Al o) gl Al 5,80 i )51 ey -1
z sl B pae Baae il puat ) gagam ol oda A it o) Y dsallall dpalaidll dleal) adaas
gl dsay g
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el 03 A e o ) Fanlal Cuslly w355 Al A Culeil) wileas mues plind] 22
LAl Al 8 agale 4 el Cllal il s Agilaadl o sall cale

By yea (oliey aibian b Aatidl Cildedl o) 58 55 oMo Jiluy Ciliday bl sall A 55 -3
i) dana il Al Ll Lga g ddadlal) s ) oyl sl g ey il culal Y)Y

el Aatiall wiloaall oalia s (5553 SN Al 5 dmall Gl s 5 -4

J.\LA.AAJ‘
1- Rawls , H.R and van saten , p., possible role for singlet oxygen in the initiation of
fatty acid oxidation , J.Am.oilcham . soc.47,121-125,1970
O pala Aol K e e dilae o Gl A0 cleluall b ddlad) g ddailall o gall - 2
1992 yas— el
A ) ASlaall — el ) die Gl #0la 3 — bl deae G ige 2 Calli e S ddliaall ol sall - 3
2008 - 4asill 5 o slall 3 5al 2ee Gllall Agaa ¢ 493 2l
4- Codex General Standerd For Food Additives Codex Stan .1995
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da glia ) ga ABLaly dalad) el i) Ay & Aciial) Cpaly g g (A gadl GulS) (ol B Gaiali -5
Lgale Al i 5l A ja g Apaeadial) (58 Aaidld
5-Properties Improvements of Polypropylene Bags Produced by Al-
Furat State Company by Adding Materials Resistant to Ultraviolet
Radiation UV Stablizer
gy A ae AW | daaa AU daas dea) vl e el | a0 Gl
a'&l. ulda e pu @Juﬁu\ﬂ
citail) g Asatill il gl JSsall / o liall gy ghiill g Cindl) 3L
ncp@crid.industry.gov.iq

-

AdAl)
bils a5 (KC)d Slaws 5 %95 Ay (PP) Colias » () Slanas aladinly &5 sl 53 7 3lal G i
,%2 ,%1 «%0) il Led dpnnsdinll (3 58 4251 Cliie A8lia) 2e 95 4sis (Ca C03 ) ao (PP )
O blall (e (Brabender) alae alaainly (KC) s (PP) Gl Al & sana (30 (%0.5 , %3
Caadl s Llall ey 1S 5 4883 (20-10) O s gl 5i33a) 2 °(180-160) G 75 S 3 s Ay Gl
el 5Ll i (e Clmall 5 i) ey oyl il (e aSHlL, | 3383 (15)
DAASJLJ(IS)LMJ 60(180)3‘)“);3.;)3}@4)93 ’@mdﬁ‘;(mu@j)caw\wj
allae (0 A5V Ao ganall o€ 55| s JS (e e sana G ciliall Chand | 23 sa3 JSI 382 (5)
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= (Polymers) <l yaesl salls oy L gl duilalll o gall o yaall Jlaatin) e 3l sl sl o)
Ll @l g erla 3l g caiall y cpalaall Jae Gy 535 ) gl 3 il Cum caliall ¥lae aen (8 sl 5 (3L
i a5 s Al gyl el 5 L 55 408 5 LS &) e Lalatianl S Lgilen < Span (00 4y e
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; Gliall juasi - 3
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LIl e OS5 4383 (20-10) O sl S 33als 0 © (180-160) O sl 5850 s Aa oy aall Slea
Al s 8alal) iy S Sl 55 LT (lada s Jadal) uilad e SBIL 2883 (15) ol s
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dele (8)3aal (W/M? 0,89 ) 5 m disasiid] 358 4adls 2 ° (160 ) 501m A 5V dalla
Roacls (130 ) dddll dlelu g gane dligdeln (4) 32 2 ° (50) 50 dayn 4Gl 5 53l
Claa sad Gic saaall ey 5l ASTM G154 4S5 5eY) Al ddial sall o 253 (60) Jolxsi e
@33 1 ) agei S leuai¥) ks slag¥ (DSC) Aaléill (5 pmasall pusall Slea alaainly ellig 4y )
ao QS 5 (ale].5) LSy (ala6) Lo skl o gialV) (e A gy (8 Cania g9 sl US (e (a20,3) 42aS
e Cxd) 5 (DSC) S (& pasadall lglSe & Afigll Caagy pald Gufe aladinly ozl
S5 5oal A a5 sl al) Gl Sleall Gy s A Sle a0 A f0n (10) Janar Bl
BJ\)J uaw‘ Lﬁ,)\);j‘ ésa.d\ B}J.ﬂ WM‘ aJ\);j\ :\;JJ .A,).JAS dy\A uA JL@..A.\‘}” 2.1::5.1 .A:m;ﬁ
universal ) 280 (il Slea aladinly (e saaal) e 28l Cla saé <y 5, (Endothermic peak)
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Stress peak (MPa) 2. 0a Jleail) adads UV stab. | A&,

22 Jd 2 Ja % Aga])

4 5aill (il dgeaill (o il | 4y gaill (o il | 4y gaill (a gl

4,718 23,715 158,4 160 0 1
9.915 25,872 150,45 152,63 0.5 2
12,473 30,029 156,19 157,38 1 3
21,481 37,044 157,52 151,54 4
37,556 38,676 159,85 155,64 3 5

S Gusale JSE i al el Tt U Gnadi) 36 BadY) e (e Ailide ilpeS ALl o -1
et ki aatlly g e gall ALald G S gl s

G el (2) i sl b %0 (e (DI Bilnl A 533 i) ple (K A8 58 Bad a5 22
Ot e el 8 ddliadl) QU o Je Ja baa o(1) 4 dial) xe 43 )l80 (15) a8 Aial) 8 %63
ol sl LA al 21

[Fanndil) (368 42 5Y) Clifia 3ga g ade (1) A Alall

Gilidie Adlial das 33 ) e Gl (A gaill (a paill 2ay 9 J8) de JST AN 58 8 (@laAsY) 4w 4
L (5) e Al (2963 M (=LA daasl (1) B Al (3 %680 2l 288 pansdiil) (358 422Y)

Glaa gil) g claliiiuy)
sad el Gald Ao il L Ll daandly Aeodtid) Ladil) (348 AaiY) Gl sl danha o) -]

eVl s 3 padVls

<l g A LS dail e g Jadad duig dday) ol Jaxd doaadiall (3 68 A clidia 30le -2
CAasall o lall il Julis g 2 A sl Gpeend

- %3-2 A Al (358 Al Cliie Cliliaal daus Juadl ) -3

sl 5ale I 508y cilaile : Jie cliliaall (o g A0 § ) 53l Adlaal 5 A 3 o) jal Gl gy -4
A A Al ae e Jlaa s Gl s

Jéw\
(2009) A58l 5 2 slall 5 52l s Gllall Aipaa Mo laall g clinSL" Gl gudh abas oy 83 -1
2- R.P. Brown, D. Kockott, P. Trubiroha, W. Ketola and J. Shorthouse, ‘AReview of
Accelerated Durability Tests’, VAMAS Report No.18, Edited byR.P. Brown,
Versailles Project on Advanced Materials and Standards, 1995.
3- R.P. Brown and J.H. Greenwood, ‘Practical Guide to the Assessment of the Useful
Life of Plastics’, Rapra Technology Limited, 2002.

33



Odlaal) g dslial) B0 59 & gand da gall CiladAl) Odaal) g dslial) 34159
2016 Slinall y ghail) g ad) 3l

(8 Laladiuy B el ( Bentonite) culi gitd) aladiuly 4y el g3 ClS) ia juudan’ -6
citail) g Aiwil) () £
6-Preparation of Composites Polymer by Using Iragi Bentonite to Use
It in Packing and Packaging
B pula Ao ¢ lhaas e o daal el i) ¢ Aeae Gua
9215 KTV Lﬁ)ﬁﬁu‘f\
citail) g Aiatill iha o) 3 pall / S Unall gy ghaill] g Ciad) 3Loa
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Ladal)
o>t sl el dalal) 4S5, 8 e ale Jas (3 B jall U gl aadi ul Cuall as 8
i ) sl (G2 ac sl G s (o) e Ay Had 52 AS) e ppdand (8 A )
U_AUJAAS\ )@_.a.ud\ @)_A\u)hfx_)fg}d\ d_.wM\ O .\6313\ Vol a o cj}}
(0.01) 25 52 4831l ) s e Al salall (3380 0 (1 10%, 8%,5%,3%,1%)
(60Q) Ar—ws Hai) y Slga aladiuly s (Malicanhydride) 2l sules) @lle Lyl Hll 3ol (e
T35 (225 — 235) o dasl ibl pada pumidl pasian jeallsle
Saly s (3)MM o 22 I8 e zilail) G jpan 5 3L (3-7) O 79l S gaaiall
Alagadll &y al (15)bar b a8 Silgyn e e Se 8 &S (15%15)em
O 23l jaad (e (i Lain (41.8)ShoreD 323l jaadl 4o o) ciilS 54 SulSudll
il o)y (40.8%) S kil el o yedas (10.68)N/MM2 iy (oo dad e
Ay ye el lias A anlil) A W3l Balall o) la sadll 3L w y¢da g (10.57)Joule — —SU

Callea) calisg Jaaildlle LialS dilh g ol 5

e e, 3 O i (o A pad 0 A e eyl 5T 3 Apalibal) cilalgl
Al
O A il Al o) sall a5 P il 2y il sl ) sall Jlae 3yl asae il a5 Cgay
Ciliaal sall Gaund (Sadll oy, e 5 LIS Cliliad) (o Lime £ 1531 ae 200U 30l & e JDA
(2 83 (AU A e sall Judlll G 4 suzme e Clilan 5 ol ge Jlaaly 4 el sl ) sall 4S0lSll
S ) SO | (5 gmall el sall 5 A ame S cliliaall (Sl JA1H e ASS0al) Cliaal gall
dagall 3l (e Ay yadd gall 1 Jall Ol jguamia 4G Hha et Adlisa (3, s (Composite plastic)
o) LB e el il da ) 3585 s Claas ((Clay) Obb¥) pladiuly jrcaatll cllee
Al Ayl all il o s e Jsaanl) ity cilille andid 3 Lda¥) Alelas o sehe b shaill
aie A A Balall Clans a )89 LIS (el Ciraia g Al Baddaall 44 Hhall 5 dallall 4SS0
QS e e o (558 daal y3 g B8ay Al A padd sl Balall (e ASpas diay Ledla 22y e )

O (Filler—Polystyrene ) <lsS| jia e dlile ) ¢dai g Uatun 44 Hhall o2 ga 5 (Filler-Polymer )
IR e ddy Hhall o2 & ) gda 0B g algaY) Adlie 8 daga 33l ) O yelal ) (Bentonite-Reinforced)
DAl gally dany el sl 5 Cpdall C JANAN e () 5 e sl jgeaie () Gl s (3 e Adlal
[4]

4yl sl Judlall el gind) g3laa) LETY) g condal) s o -

Cpbll Gl w5589 JSh 5 ana -

Gl il mhan el 55
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Slall j ghail) g diall) {7

el Alall AS 80 g e Joan 1 (el il gill | il | i ) : dardtiadl) o gl -1
ol s o sl gl

GO eSa, Ayl gl Claall Gae e deadiudll 5 3¢aY)-2

e palii U Aol (24) 32l 0a (105) 50 s daa Cida g3 8 jall o gl aoad ) -
-l e AuaSall 4 5ha )l

gl (e e anall Cnal) 1S g Gl ladily colatlly dalal) ziladl &y ian -
S ol 2 (50) lelall sl 0553 0S5 (1% 3% 5 % 8% 10%) : geosils o3 a)
Jsaa 3 (e LaS (Brabender) 4z ed sl cilanall dilae o) 3A0 dglani V) 3 )08l sda g4 )l

(D
4 saall a5 deadivnall o) sall Jiay (1) a8 J 2
No Materials Names Samplel | Sample2 | Sample3 | Sample4 | Sample5
1 Polystyrene% 99 97 95 92 90
2 Bentonite% 1 3 5 8 10
3 Malic anhydride% 0.01 0.01 0.01 0.01 0.01
4 | MixingTime(minutes) 3 3 3 5.7 5.7

(3-7) L= gl 83l 00 (235-225) (= sl 53801 An s Sl o W) e -
AN Al 8 (el g () 8L ) 3 aial) D) gl 5y n A2 iS ) A G
=AY Il Ayl Ll 4885 (3) 83—l 5 5 (225) 8,1 > 4% (1%,3%,5%) —5Y!
De—aild sy e s 3 a Al sl Y @l 3 g 0 (235) 3l p—all sy & 31K8(8%,10%)
and) dmny aa alila g Jaldl) Guilad (e U AEES (7)) ) 2 el 553 caala 3l e sl
HJ)M\@@)M%thMédﬂhﬁjH) 4..\;1.._-..:‘_,‘_.%} CJL_AJ\c_a.\_Ai -
(5) 33l J(15) Larma 5 06 (170) 5l A Al (e 5 (ua Sl e azall N 8 23 sl
A5l 3alaS a stV (55 5 Cadrall Wl (e dazall ady el ary g (g ) padl (Sl Jala A3
oSl (S8 73 gaill

A1) Al senad S5 (g lniiay dia Hadd gl (e B (o Jsuandla y a3 sl 55
adsdl e 251 G55

dE8lial) Cal:ul\
P A9(2)
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8_panall z 3aill LGSl ilba il 0w (2) A J s

Sample | Hardness | Elongation | Stress | Force | Melting dila Tensile
No. (shor D) % (MPS) (N) | Temp.c® | F.E(Joul) &Il | N/mm?

1 40.0 35.7 13.75 135 | 225-240 0.35 7.32

2 38.7 24.9 10.13 15 225-240 0.36 8.20
3 41.8 40.6 9.35 20 225-240 0.57 10. 68

4 41.7 19.3 7.58 13.5 | 225-240 0.45 6.53

5 38.2 20 9.35 20 240-250 0.33 9.95

3l 677 Ay i sy s pall 5 )yl ol die i (g5 i sl (o a2 -
ClS gl 3580 ) i eweall aaall Gaad o)yl aie gl A5 Kall 5 AV 3 gally
O =aldi T (105C) 4sy bl cadalia S5l aa jiws Sis 0.030 g plaal
Gllee oL JSLGe Jsman (ANl e dpuiy Ay apa g o) Sips sl e A il A 5l )
Gleladalg A ol bae bl ada 883 ga gall elall ldy ja p A 4 i 73wl juaaad
A ) A O Bl all A S ) il gall Calacal (o Ay yad sal) JDlll e A 8
e e Ayshall (e Ruad dya sl bl AL A daaSle i A g 3lall jpmat e I3 ]
Gl 84 ghajll a e a5 L LS Zilaill 83 508 il 508 Gy gda s LS 2 e 5 3Ll
Ot ey iy il gl Coiad vay p3laill e omaiaalel g dlli ]t )
(15) romcaad S a s (e Se 8L wS a5 (115%150m) bl (3mm) e 238
Al ) salall A G ilS Laaie 3ol e o) Sy A Sl s sadll ¢y jal bar
GlS Al g 3adlall A J8L A5 Hlae (41.8) Shore D 4wy (3) zis=d (2 5% Arwiy padd gl
il Cn el gl A8l cadl) alall Gaa s 8l S Ay o hie 13 (38.2) ShorD_lade
‘j_h:\ Gl Laty yaol gl 48l aal) salal) @J}S} Ll Ay Ls—“: i L”QJJ\ C).Aj\ Slalesy c_a\_ul\
Lrie Al ol o) et W) (ja ad 5 0hl s (110.68 N/MM2 ) Jlabe 2 &l 5584 o slaald o
. 5% sliaall b ginll dun cnils

(_g)\)._aj\ C__A.Mj\ Ol yanadll o S il el WLl jle iV SJ\H&_.A)JUA_AAL”E -
Je—ail sy 8@l Al ¢l Calorimetric Scanning Deferential L—alail)
- sl ddla) il easall el

Gilua gil) 9 Claliiiuy)
la s Ba sl a el Yoy a3 5 gla ol i Vs A Sl il gadll oyl -]
e Lefilia 2ie 5 (0.21 Joule ) s—Shadas (6.50 Nmm2) »-43585(35.2 shore D)
53y Bl yad) o gl aladd ) o)) el 5y cmanal) AL aill 4SS el i gl il
O ) s DU sl A S 5 Ay pad gl 33l A SSal) al 5201 e i)

Ll o i i s il alasinly

RSl i al pal) e F ) 53l all 5 (s dpall g el 5 omall (35 5SS -2
e gl ySall aay 8 yeda (g3 g Al aal) Balall B SHl ) ¢ SET A S LAl (o i J gl
b Al bl aa o g A ilia g S i ygdh dandi uall ol (e el gl A saly )
b a3l

5% O\ Glaall i il duus Juadl ) -3
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J.ALAAM
1-Alexander M, Dubois P. Materials Science & Engineering, R:
Reports, 2000, R28: 1-63.
2- JI X L, JING J K, JJANG W, et al. Polymer Engineering and
Science,2002, 42: 983—993
3-HASEGAWA N, KAWASUMI M, KATO M, et al. Journal of
Applied Polymer Science, 1998, 67: 87-92.
4 — B.K.G Thing ," formation and properties of clay — polymer complex
" Elsevier Scientific publishing Amsterdam ,Oxsford ,N.Y,(1977).
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7- Study the Methods of Iragi Cement Packaging Using Paper and
Plastic Sacks and Choose the Most Appropriate Ones According to the
Standard
spdd e gl gl e puad i), Bee oa Glaal ¢ o e G g
BU PSS PRPRR-
cilail) g Al ik o) 38 pall / o likal) gy ghiil] g Cinl) 3L
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Abstract
Composite of polyaniline-polyethylene-copper was prepared by using different weight
percentage for copper particles of (25-75) um . X- ray diffraction and FTIR diagnosis
were done to identify the crystal structure and chemical composition of polyaniline
and polyethylene respectively . Electrical properties for all compensations of
(5,10,15,20,25) copper weight percent were examined as alternating electrical
conductivity, and capacitance, dielectric constant and dissipation factor. At 5 weight
percent of polyaniline showing the remarkable increasing in all the electrical
properties especially at 10 weight percent of copper
The aim of research is preparing and characterizing the conducting polymer
( polyaniline — polyethylene - copper) , and these polymers preference to similar
standards metals, for easily formed on different images and have the ability to adapt
to more than metal materials , it’s used in many industrial applications such as
batteries and solar cells.

Keywords : polyaniline , conductive polymer , solar cell .

Introduction

Researches in the field of conducting polymers attracted considerable attention in
the past three decades. Conducting polymer matrices provide an interesting and useful
focus on expansion in the fields of polymeric reagent research and molecular
engineering. Electrical conductivity or specific conductance is the reciprocal of
electrical resistivity, and measures the materials ability to conduct an electric current.
Its SI unit is Siemens per meter (S/m) and CGSE unit is reciprocal second (S). The
electrical characteristics of a polymer can be substantially modified when the polymer
is mixed with conductive filler such as metal powder, like copper or an intrinsically
conducting polymer powder. These conductive polymer composite Materials retain
some of the advantages of conventional polymers , such as density, cost, and process-
ability™. A conducting polymer is an organic based polymer that can act as a
semiconductor or conductor materials. The most important studied organic polymers
are polyaniline (PANI) , polypyrrols , polythiophenes and polyphenylene vinylenest? .
Polyaniline exists in three different forms: leucoemeraldine base , emeraldine base and
base pernigraniline . Among the different oxidation states of PAni , the emeraldin
salt (ES ) is the only one that presents electrical conductivity 1.
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Experimental part

Doped polyaniline (PAni-HCL) was chemically synthesized by using aniline and
ammonium persulfate (NH;S,0g) as oxidant in 4:1 monomer/ oxidant molar ratio. 20
ML of aniline was dissolved in 40 ml of 1 Mol L™ aqueous solution of hydrochloric
acid in a 250 ml flask . During the dissolution the flask was kept inside a vessel
containing a mixture of ice and salt at a temperature of about 5 C°

Discs samples of 1.2 cm diameter from the (polyethylene-polyaniline-copper)
composites were prepared. Different percentage in weight of grain size copper
particles (25 - 75) um were added (5, 10, 15, 20, 25) wt% respectively. These samples
from each proportion of copper attended by using a thermal mould press type
ECOPRESS 100, Metkon Company (TURKEY) to get the final discs samples.

Results and discussion

1-FTIR characterization :

Figure (1) shows the FTIR spectra of pure polyaniline. The band with maximum in
1549 and 1479.9cm™ in the spectra are assigned to stretching vibrations of quinoid
ring (Q) and benzenoid (B), respectively. The ratio of the maximum intensity between
these two bands (IQ/IB) can be used to estimate the degree of oxidation on
polyaniline.

Figure (1) .FTIR spcctra of pure polyaniline

2 - X-Ray diffraction :

The polyaniline is inherently amorphous and hence there are no sharp peaks for
polyaniline. The XRD patterns of pure polyaniline shown in figure ( 2 ).The main
peaks were observed at 2g¢ ( 12.2056 , 20.2272 , 32.7252 ) respectively, ASTM , file
name 1459 pkk. The characteristic peaks ascertained from the XRD pattern of
PANi/10%Cu and PAnNi/25%Cu respectively. Figure ( 3 ) shows the pattern of
(polyaniline-Cul0wt.%) and be found the peaks at 2@ (21.5685, 23.9003, 37.7662 ,
43.9689) belongs to the added copper , file name 1460 pkk . Copper intensity peaks
Increases with the percentage of the weight of copper particles increases. It was
observed clearly in the combination (polyethylene-polyaniline- Cu 25wt%) , the
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strongest peaks!” at 2o ( 21.5064 , 23.8445 , 44.0186 ) , file name 1461 pkk shown in
Figure (4).

Fi_ ire (2). XRD pattern of pure PAni

Figure (4) . XRD pattern of pure PAni 25% cu
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3 - Electrical alternating conductivity dielectric :

The results concerning the AC conductivity of different copper weight percentage
added to the polyethylene- polyaniline can be shown in figure (5). Decreasing was
indicated at the Cu 5 wt%, while the increasing in the conductivity observed at the
combination (10,15,20,25) Cu wt% , this is because of the dispersion phenomena of
the copper particles. The homogeneously disperse of copper in polymer matrix lead to
the increasing in conductivity values reaching its maximum at the CulO wt% .This
result was mached with those obtained in dielectric constant, and alternating
capacitance as shown in figures (6) and (7) respectively. Figure (8) represent the
dissipation factor against the frequency, showing the effect of Cu 5wt% clearly,
followed by the compensations (10,15,20,25) which strongly enhancing the above
results in conductivity constant and AC- capacitance [2[61171181

E
=
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g8
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£
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Figure (5) Alternating electrical conductivity vs. copper weight percent

Figure (6) Alternating electrical capacitance vs. copper weight percent
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Figure (7) Dielectric constant vs. copper weight percent

— % =D

— 9% = YD

cu'%="D

Dissipation factor

|| cul®% = <D
Ul TN
\\|‘\\|\\\\|\\\\|WHNWHHNHH ‘\\|\||‘|\M||H|\|||I||||In\||||I||||||||||||||||I||||||||||||| T e

‘ il | | M | ll H ||||‘|u |||||| ||I||I'||HH ||||||||| ||I|| |||||||m||u||||||||||||||||||||||||||||| ——=cu¥"% =D
III II|| Il I.||I LA

cute% =1D
- 3 o > o — 1 @
—_ = 1= - = =

Frequency (farad)

Figure (8) Dissipation factor vs. Frequency

Recommendation :

In this study, there is a marked increase in the electrical conductivity of the produced
composite, so we recommend to develop this work to get highest value of electrical
conductivity by adding another conducting polymer such as polypyrrol and the use of
nano-copper powder to increase the surface area to spread around the polymer
conducting network.
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1- RH—R. +H.

2- R. + O,— ROO.

3- ROOH + 2RH— ROH+ H,0 + 2R.
RH: hydrocarbon (lubricating oil )
R.: alkyl radical
ROO. : peroxy radical
ROOH : peroxide.
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Abstract

The heterogeneous esterification reaction of oleic acid becomes one of the most
important reaction in the field of the production of the biodiesel from high free - fatty
acid sources.

NaY zeolite has been prepared from local Iraqi kaolin clay. Characterization by XRD
shows that the prepared catalyst was NaY zeolite . The XRF results show that the
prepared NaY zeolite has 2.4 silica to alumina ratio and 12.8wt% of Na,O in its
structure. While, the surface area was 154 m?/g and the pore volume was 0.26 cm®/g.
The prepared NaY zeolite was tested as a catalyst in esterification of oleic acid. The
higher conversion obtained was 78% .The promoted NaY zeolite by copper cation
improve the amount of the converted oleic acid to reach 86%.

Key words : catalyst , biodiesel , NaY zeolite

Introduction

Biodiesel fuel is the new possible alternative to replace the fossil fuel as the energy
source especially in the transportation sector . This fuel can be produced from the
esterification of free fatty acids which are found easily in vegetable oils and animal
fats . The possibility of using vegetable oil as an energy source was proposed and used
by Rudolph Diesel in 1892 . Oleic acid is considered the typical feed to esterification
reaction because it’s the major component of several fats and vegetable oils =
Catalysts investigated for the trans - esterification are either acids or bases , both
homogeneous and heterogeneous , or they are enzymes . Conventionally , commercial
biodiesel is produced by using traditional liquid base catalysts . However, there is
considerable incentive for the substitution of liquid bases by solid bases for the
following reasons : (a) energy intensive product/catalyst separation , (b) corrosiveness
and (c) the costs associated with the disposal of spent or neutralized caustics . In other
words , the use of heterogeneous catalysts allows a more environmentally friendly
process to be used for biodiesel production . In addition , the use of heterogeneous
catalysts could enable the design of an efficient , continuous process and improve the
economics of biodiesel production . Furthermore , the use of heterogeneous catalysts
do not produce soaps through free fatty acid neutralization , which simplifies the post-
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treatment (i.e. separation and purification) processes . Because of these advantages ,

research on the trans - esterification or esterification reaction using heterogeneous
catalysts for biodiesel production has increased over the past decade .

Experimental work

1- Catalyst preparation :

- Kaolin was sieved to a particle size <75um.

- Kaolin (with particles of < 75um) was mixed with 40% sodium hydroxide solution
using (kaolin / NaOH = 1/1.5) and fused at 850°C for 3 hours.

- 50 g of fused kaolin and 63 g of sodium silicate were mixed in 500 ml of de-ionized
water under constant stirring at 50°C for 1 hour by electric magnetic stirrer.

- The slurry with pH 13.3 was placed in 1000 ml glass jar and subjected to ageing at
50 " C for 24 h in a programmable electrical furnace.

- The product slurry was crystallized at 100 'C for 48 h in a programmatic electrical
furnace.

- The crystalline mass was repeatedly washed with water until pH arriving to 11.7.

- The crystalline mass of step 6 was dried at 100 'C for 16 hours by using
programmatic electrical furnace . The produced powder is NaY zeolite.

- Copper was loaded by impregnation method for the produced catalyst with 10% by
weight.

2- Esterification of oleic acid:

The reactor (kept in water bath) was loaded with (30 ml) of oleic acid and mixed with
the same amount of ethanol, start agitation with (300 rpm) to have a good mixing of
the compounds and eliminate possible mass transfer problems, preheated to 70 °C and
then addition of 5 % weight ratio of a certain catalyst to oil. The catalyst was calcined
at 300 °C for 3 hours before used in reaction to ensure dryness from any amount of
undesired water.

After 1 hour, the reactant solution was taken and centrifuged for (10 min.) to improve
the separation of the phases and addins (2 drops) of phenolphthalein as indicator and
titrate with (1 molarity) of (NaOH) in order to obtain oleic acid conversion, the
equations for calculating conversion from each catalyst are obtained as:

initial acid No.—organic layer acid No.
conv.= — , ol
initial acid No.

The determination of acid number of oleic acid and the reaction products are carried
out according to the ASTM D-664.

3- Test methods:

X - ray diffraction analysis was done , Surface area and pore volume , and acid
conversion of oleic acid were determined for the prepared catalyst.
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Results and Discussion

X- ray diffraction pattern was determined for Iraqgi kaolin and the prepared NaY
zeolite as shown in (figures 1 and 2) respectively . As shown in the result of XRD
(fig.2) , the prepared NaY zeolite , contains the following ions (calcium , sodium ,
potassium , aluminum , silicon , oxygen) in addition to water . The increasing in silica
content , sodium content , potassium content increases the acidity of the prepared
catalyst . While increasing calcium content decreases the acidity of the catalyst . X-
ray diffraction results show that the silica to alumina ratio in the prepared catalyst was
found equal to 2.73 , this result is in a good agreement with . who mentioned that the
ratio of silica to alumina in NaY is about 2.4 and the value of 2.6 for silica to alumina
ratio reported by Na,O content of prepared NaY zeolite was analyzed and it was 12.8
wt . %. This result is in agreement with the results published by who recorded that
NaY zeolite contains approximately 12.26 and 12.50 wt . % Na,O , respectively I,
The surface area of the prepared catalyst was measured by nitrogen physical
adsorption at liquid nitrogen temperature using the BET ( Brunauer , Emmett , and
Teller) method , was found to be equal to 154 m?/g . Pore volume is a measure of the
void space in the catalyst . It is measured by nitrogen adsorption and expressed in
cm®/g . For the prepared catalyst it was equal to 0.26 cm®/ g.

The prepared NaY and promoted NaY by 10 wt % of copper , were tested as catalyst
in esterification reaction of oleic acid . The promoted NaY recorded higher conversion
of oleic acid (about 86% ) at 70 °C and for only one hour reaction time , while only 78
% of oleic acid was convert by the aid of un - promoted NaY catalyst at the same
reaction conditions . The increasing of oleic acid conversion may be due to the
increasing in the bronsted acidity of zeolite which is increased by increasing of the
loaded copper cation that balances the negative charge of the zeolite framework.
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| Figure (27): Influence of Emulsifying Time on
Drymamic Viscosity of Emulsion Prepared at various
Stirring Intensity, Plotted at share rate 100 sec™,
Temperature 20 °C without any Denmlsifier.

Figure (28): Influence of Stirring Intensity on Dynamic
Viscosity of Emmlsion Prepared at various Enmlsifying
Time, Plotted at share rate 100 sec”, Temperature 20 °C
without any Denmmulsifier.
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Figure (31) : Effect of demulsifier PEG1000 Dose on Figure (32) : Effect of denmilsifier PEG10000 Dose on
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Figure (33) : Effect of demulsifier PEG20000 Dose on Figure (34): comparison of Various types of PEG on
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Figure(48): Effect of demulsifier
(75%PEG20000+25%BUTANOL)
Dose Water Separation Percentage
of W/O Enmlsion Prepared at
Stiming Intensity 2000 rpm And
Enmlsifying Time 40 mun Plotted as
a Function to Separation Time

Figure(49): Effect of demmulsifier
(50%PEG20000 +50%BUTANOL)
Dose Water Separation Percentage
of W/O Emulsion Prepared at
Stirring  Infensity 2000 rpm And
Emmlsifying Time 40 nun Plotted as
a Function to Separation Time

Figure(50): Effect of demmlsifier
{25%PEG20000+50%BUTANOL)
Dose Water Separation Percentage
of W/O Emmlsion Prepared at
Stirring Intensity 2000 pm. And
Enmlsifying Time 40 mun Plotted as
a Function to Separation Time
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Summary

The Multiplex PCR (MPCR) targeting three genes (lactose permease, b-d-
glucuronidase, and b-d-galactosidase) increases the specificity of detection of
Escherichia coli (E. coli) since it helps to distinguish E. coli from Shigella spp. and
other relative enterobacteria.

Genetic methods without need for culturing and based on the amplification of specific
sequences of DNA with the PCR technique and replicated genome identification by
using specific primers were designed via Primer 3-plus software, advantages of the
MPCR method include its high sensitivity and specificity for the target
microorganisms, high speed testing from samples, collection to completion of their
analysis (less than 6 hrs), and the ability to detect multiple bacteria simultaneously
including general indicator species and a series of specific target pathogens.

Keywords : Multiplex PCR, E. coli, LacZ, LacY, UidA.

Introduction

Monitoring the microbiological quality of drinking water relies largely on examination
of indicator bacteria, such as coliforms, although E.coli. which is more specific
indicator of fecal pollution than other fecal coliforms ™. E.coli. has been established
as the most reliable indicator of human fecal contamination to predict the
microbiological quality of potable water ¥ Detection of E. coli in aquatic
environments is thus important for ensuring bacteriological safety of drinking and
bathing water and to protect the public health, standard techniques used for the
detection of E. coli from water samples are based on cultivation on selective growth
media although the standard methods are still widely used, they have many drawbacks
such as low specificity 1.

Genetic methods without need for culturing which based on the amplification of
specific sequences of DNA with the PCRtechnique and replicated genome
identification!].

Using multiplex PCR targeting three genes (lactose permease (LacY), p-d-
glucuronidase (UidA), and [B-d-galactosidase (LacZ)), the possibility of a specific
detection of various control E. coli strains was tested, it was found that three PCR
fragments of the predicted size were observed only for E. coli strains, but not for
relatives as close as Shigella spp or other enterobacteria, this method has enabled us to
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identify also E. coli strains which did not exhibit the B-d-glucuronidase since then,
many PCR assays have been proposed to supplement or serve as a substitute for
conventional recommended culture-based methods to monitor its presence ™.

Methods

1- DNA Sample of bacteria :

Genomic DNA used to check the kit were extracted from (20) bacterial culture isolated
from water samples and (10) bacterial culture isolated from patient samples and (2)
standard bacterial strains E. coli ATCC 49226 , Shigella flexneri ATCC 12022.

2- Primers Design :

The primers were designed via Primer 3-plus software and BLAST. Reference strains
Escherichia coli, complete genome reported from different parts of the world
(available in public database: GenBank, EMBL and DDBJ) were used to designed the
primer Accession no. of reference strains: BA000007.2. NC_002655.2 , AE005174.2,
NC_018650.1, NC_018658.1, NC_018661.1, CP003301.1.

Primers were supplied from Integrated and Technologies (TDT) /Germany, as
lyophilized powder at concentration of 100 nM, 1000 pl of molecular grade water
applied to each primer to provide the concentration to 100PM. then primers vortexes
thoroughly and labeled and was preserved at — 20 ° C freezer.

3- Multiplex PCR :

In multiplex PCR three genes were used to detect the presence of E. coli in water
samples (LacZ, UidA , Lacy) at the same time.

Each PCR mixture was prepared with 50 pl of PCR Master (MPCR Master Mix: 1.5
U HotStarTaq DNA Polymerase, 3 mmol/L MgCl,, 400 uM each dNTPs ) 30 ul, 10 pl
of water, 1 ul of each primer (10 pmol), and 5ul of DNA(200 ng/ pl) .

Thermocycling conditions at 95°C for 5 minutes, followed by 30 cycles of
denaturation at 95°C for 30 second , and annealing at 58°C for 1 minute and 68°C for
1 minute , The final extension steps at 68 °C for 5 minutes concluded the reaction
program.

4- Agarose Gel Electrophoresis :

PCR amplified products and a DNA molecular—weight marker (100bp DNA ladder)
were electrophoresed on agarose gel to verify the size of the amplicon. PCR products
were detected by agarose gel electrophoreses using Tris borate EDTA(TBE) as the
running buffer. Agarose was weighted to prepare 1.5 % gel in 1X TBE in a glass
conical flask. It was then placed in a microwave oven to melt the agarose completely,
upon cooling approximately 4ul of 10 mg/ml ethidium bromide solution was added
and the molten agarose was poured into a gel casting tray with a gel comb. The comb
was carefully removed. The running tray with gel was placed in the electrophoresis
tank and the gel was immersed in 1X TBE. The DNA molecular weight marker was
also loaded in one of the wells.
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The power was set in the power supply usually at 70 voltages( 5v/cm ) to resolve DNA
under electric field. Following electrophoresis, products were visualized using UV
light on a transilluminator and photographed.

Results and Discussion

The PCR technique, which detects molecular genetic material of organisms in water,
has unique characteristics distinguishing it from other conventional laboratory
techniqgues MPN (Most Propable Number). Additionally, the importance of VBNC
(viable but non-culturable cells) in human infection has been identified and it seems
that cells remain pathogenic in this condition . The application of PCR for the
detection of faecal indicators (Total coliform and E.coli) using target sequences
regions of lac Z gene coding for B-D-galactosidase enzyme, this gene was selected
since it was the basis for most of the assays of Coliform detection .

The multiplex PCR approach, which includes gene lacY as a novel target DNA
sequence in addition to uidA and lacZ genes, seems to be a reliable tool for the
identification of E. coli. (one of the best bacterial indicators of fecal contamination of
water and potential pathogen) , figure (1) moreover it can helps to distinguish E. coli
from closest relatives, such as shigellae and other Enterobacteria.

Figure (1) The MPCR for lan:1 control E.coli. lan: 2 positive sample using 3.8.2.7
method lane3: Shigella sonnei lane 4:

Enterobacter. lan 5: Klebsiella pneumoniae.lan 6:negative control. lan 7: Marker DNA
ladder 100 bp. Lactose .

1 2 3 4 § 6 C- M

g2 88
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Syphilis TPHA method Syphilis —Tp strips method
Result Results
+ve samples | -ve samples | Total | +ve samples | -ve samples | Total
18 32 50 20 30 50
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Summary
Helicobacter pylori infection is the most important reason of chronic gastritis. H.
pylori is a spiral shaped, gram-negative bacterium that colonizes the human stomach.
Campylobacter like organism (CLO Test) for detecting Helicobacter pylori infection
in the stomach is based on the activity of urease enzyme in a biopsy specimen. The
biopsy specimen was taken from the stomach (antrum and /or corpus) and examined
immediately. The development of the color in the test gel informs whether urease
enzyme is present in the biopsy sample or not. In strong H.pylori colonization (high
density) the reaction time is (2 min), in low density H. pylori colonization the reaction
can take up to (30 min). H. pylori producesed large amount of urease enzyme which
degrades urea to ammonia (NHs). The formed ammonia is detected by an indicator
color present in the gel.

Keywords : H. pylori, CLO test, urease enzyme .

Introduction
H. pylori infection is very common worldwide, occurring in 40% to 50% of the
population in developed countries, and 80% to 90% of the population in developing
regions™! . The infection causes chronic gastritis which significantly increases the risk
of developing gastric or duodenal ulcer, gastric adenocarcinoma, and mucosa-
associated lymphoid tissue (MALT) lymphoma . One of the striking features of H.
pylori its ability to colonize the acidic gastric environment, although the bacterium is
not an acidophil ¥1'. Thus H. pylori requires mechanisms to protect itself from acute
acid shocks and mechanisms to grow at pH values around 5. The main component of
H. pylori acid resistance is the urease enzyme ™!
CLO test for detecting H. pylori infection in the stomach is based on the activity of
urease enzyme in a biopsy specimen. This test included sealed plastic slide holding an
agar gel, which contains urea, phenol red (a pH indicator), buffers and bacteriostatic
agents. If the urease enzyme of H. pylori is present in an inserted tissue sample, the
resulting degradation of urea causes the pH to rise and the color of the gel turns from
yellow, to a bright magenta color! .
urease
(NH,), CO + 2H,0 + H* —+F—*2NH,” + HCO;y
Urea ammonium bicarbonate ion

102


mailto:biorazitest@crid.industry.gov.iq

Odlaal) g dslial) 5059 ¢ gaad da gall CiladAl Odaal) g dslial) 31 3 9
2016 Slikall yghiill g Ciall 3L

Experimental Work

1- Preparation of Media of Rapid Urease Test Medium (CLO test):

Urea agar was prepared by mixing ( 5ml ) of filtered sterile ( 40%) urea solution using
( 0.22 um ) millipore filter, with ( 95ml ) of cooled sterile urea agar base at (50°C ) .
The medium was distributed in sterile test slide (2 ml )each and allowed to be in a
plan position. slides should be stored at ( 2-8°C) [

2-Procedure

1- The test slide was warmed to room temperature for ( 10 min ) before use.

2-The adhesive label of test slide was peeled back and transferred ( 1-2 ) biopsy
specimens into the test gel at the time of endoscopy. The slide label was re- seal.

3- The biopsy date , time and patients informations were recorded on the label.

4- The test result can be observed after ( 10 min, 1 hr, 2 hrs and 24 hrs ) of incubation
at room temperature (20-25°C).

5- Development of a pink-red or red-violet color indicates a positive result.

Results and Discussion

CLO test was conducted immediately after obtaining the biopsy from the patient. The
reaction became pink in the suspected presence of H. pylori urease. The time taken for
the positive reaction was one minute to (24 hours) .

This test depends essentially upon the number of the bacteria in the biopsies. More
than one biopsy may give a highly rapid test results. The size of the biopsy itself may
implicate the number of the bacteria within these biopsies due to the patchy
distribution of the bacteria within the sample. It has been suggested that 10 CFU of H.
pylori are required to exhibit positive RUT result [
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AT PIRAIRIN
5okl A Gia y Glad) g uall (e s AL (ulall ) Al e 4y sldie ApaSy SN AES (i 2ay
iy gy Al 3 s Aa oy delu 24-16 A Lede @b Al Al i) cadg )5 sl Gy
Ja) Cun AR 23l ddlad SV P g all slaall g g aaa el e oliyg 5 k) Aty <l il
driiadll dlaall Banl) gl iy 8 Aelill Ly S O e g 05l (I G0N st e Jsaid CailSY)

 Aglatie mll) ClS g HIMEDIA 4S8 (0« Mastitest awial e ae
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adll Juaa (B A BansY) Cilalian (ulid Bae judaati 223
23- Preparation of Total Antioxidant Activity Kit in Serum
&Mé&m;hu\,eﬁlsd\ﬁ\)baﬁ\.d ,@K#Kow,%dﬁ)uja
4l Lpadlial) anad) U g Cigagll g 51N IS pa / Sliall pghaill g a3l
biorazitest@crid.industry.gov.iq

AadAl

DESH Anaal) 5 yad) ) gaal) aim e liall Slealdl ) 3a0 L o€ Gl anea (8 3auSY1 Cilalias daal ") ks
Total ) pall Jiae 8 20SH 500SY) ilalizas ddledl oS ulac juiaad ) sl Coon 388 (oal 5aY) (1
038 e adiay | Aaiida 4 gl 48yl aladiuly (o) S B30 (e Baall & jeaa 3 ( Antioxidant Activity
1S 5om ae (FE-EDTA) 2w clivnd |5 cpaal (613 (bl apaall dian (o ol Jslae Jelii 45, k)
s sSS J gas Ally ((Fenton’s reactions) osivd <Oleld (e & ¢S (H,0, ) cessoned!
( benzoate) 53l a3 Aadill LiaS W) jsdall ol o) (HO) 4kl o all a5 el
zisal A s3sa sall 58V Clalias | (TBARS) < sa b silill s3le [y yad e lail) (e Aludus Ay
G owaill g Lk auld (K Jeladl) 138, Akl ( TBARS) 02585 alad) & cundi (serum) Jeadll
. ( Antioxidant Activity AOA) s2&Y) Cilaliae ddlady o yay () sl oy

Keywords : Total Antioxidant activity , cancer, fenton’s reactions .
daial)
sda Ao (3l Lgililas e 5508 pe sl g 32008 all Jal gall () auad) e lia Jila g a8 4 3 Ladie
ol sl s 03151 pre (e s (e 3 jle a5 «( OXIDATIVE STRESS)  (s2uStll algay) )
308 5l ol sall ) 65 Lpmgadall A (8| 30080 Baliaall al gall 5 (3208 5all Jal sadl ) 2usSTll dindl)
O (S e aall pUaill 8 (alill gl 3 gall 3 gall ) Alla A Ll ¢ 32008Y) 2 cilelaall il ddadia
ol Laay 30l Jal gl Jiati | Gl Talgn) Tassa ¢ ) 3891 138 J3y

. calleatyl -

il -

 Adyiall) dpaly Hll o il -

£l 5 Ayl il slall -

Anniiall ye dowaall (mlea¥l e 4 giadd) sl -

LT AN e 3au saliadl) Jalpall S5 Lty Ak eaall Jal sall-

oUsis | (Catalase) SAUSH w5, (SOD )i samasd 1S b o guall s 53 2 Jiay g 1 ilag 330 -1
.(Glutathion peroxidase reductase ) :iSu ) 3auS) yu ¢y 58U sla

(ascorbate) < sSu¥(uric acid) byl Gada [ (E) ol ;s ppeall iy 5all 22
Sl @8 (transferrin) omossd) A (protein) <l syl Jie ;8 sl Gl a3

& _ne 5 (flavonids)
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Gamy O S Y adld ¢ elld aa g sl sla 5 daal daga 30uSY) Cilalias ddaud 5 3 ad) ) 53all A1) ()
C\_u\ﬂ [PPAREG ‘__A\ hha‘}[b ¢ HJ\‘);J\ Y”"Lﬂ B);j\ J}l;j\ Eh"“:’ H&jtﬂ . E);J\ J}l;j\ O u\.uu‘)_”
R HOAY

A pas L Gl 1385 B al) ) saall Q?B)*Sagﬁdpﬂwm\ekujgwﬁmmh oSl
28 B oall sl sl 2l e 2 3 513 all ) sdall G el a2 35 (Al Jal gl it (SWYL adld
OY 1ok soall ol #l) (e de) sl asens il s Ayl i) 5 Geadll dadl 35 ¢ QL) S
5 O LS ¢ Apmnsdil (358 SV o ST A8 )l ey s el 8 ¢ ) (B 8 (5 ),5Y) ik
DA oS Y1 @lgial 30l 35 Slgal) 358 3 sl jsdall 2] e i Gl Sally ¢ saall g
Al O5S5 amal) Lty Al Ball sdall plaes o ) ABLaYL | Ll (e ddial) Al o slal
AL Y aladal (3 ad S s (galiie W) aladiu ) dpilal) <t Ll

sile) Ao A3l 3auSY) Glabias aclud G | gl WSa o) (Say Y odaie el la JIp Y
RO Pl

e B pnzanall Baal) il A Jlaa 5 | pall Juaa o8 KN 3008V Cilalican (i Bae s ) Canll Caagy
(oandlly Lieli€ ddaadla g dpia ye e aladinly (Randox ) dwia¥) sasll milis

B Laad) ¢ 5o
s olial Jsandl 8 LS diall 30 il 5 0 Jdlsall & e
L) ALl sas I Jstaall aud

100 mM /L PH =7.4 i Cudu 5

10| mM /L eﬁd}..al\&\\jﬂ

2| mM /L el el 1555 el gl ol

2| mM /L Ll o s sl Gy 5

20 % v/v LAY paals
0.8 % w/v A PRI

10| mM /L O s _ed) S gy

10| mM /L Gl ) sall (aala

Analytical Procedure ™ Jalsall of (.l 46, )l

Ssall i a5 aall Jeae 73 5w e 40 500SY) Clalizas Gand o) a Y jlaal canlil & juas
el Jiad G olial J saad) 8 Al

2l Jean 73 g Led alimy U LYY il (A A)

Luldsale 5 zasei ol Ld Glayy Al Hlaa) sl (Ko, K)

uric acid <l sl sasla 33la 4 5 (standard) 4l sabe Ll Gilay A LSy il (UAe JUA,)
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No. Name of solution| A,| A¢| K;| Ke¢|UA, [UA®
Serium(ml) 0.010.01
Uric acid(ml) 0.01/0.01
Buffer(ml) 0.490.49| 0.5| 0.5/0.49/0.49
y0d-benzoate(ml) | 0.5/ 0.5{ 0.5/ 0.5.| 0.5] 0.5
Acetic acid(ml) 1 1 1
Fe-EDTA(mI)| 0.2/ 0.2/ 0.2| 0.2| 0.2] 0.2

Y] H,O,(ml)| 0.210.2.10.2| 0.2] 0.2] 0.2| ==
dels Bl
cbd\djdﬂ\uﬁw\dﬂhd\uweﬁ ;(37)5)\);4AJL4L\\5

~NOoO ORI WN

8 Acetic acid(ml) 1 1 1
9 TBA (ml) 1 1 1 1 1 1

(eabiplen (ol tie Jaales (A (20100 ) 4aon (GE210) 830 ) aaea s el aay
P A A5kl (AOA ) 32uSYT Cilalias dllad Ca
AOA (mmol/l) = C(UA) x  (K-A) / (K-UA)

RTGIESETER
K= Absorbance of control ( K1 - Ke)
A = Absorbance of sample ( Al - Ae)
UA = Absorbance of uric acid solution (UAL1 - UAs®)
C(UA)= Concentration of uric acid ( in mmol/ liter).
dEBLaY g gLl

COle W o adiad 48y 5k alaiiuly 40 5l 43 Hhll adll Jeas 8 40K 500SY) cilslias (i 330 ¢ juas
2 5,uS Asaal e L Lee 320u8Y) cilabiadd KU ullls g poa RS aA) bl all il ¢ Gua g g1
558 O 3, e e KU Al 3oal jsiall o) Sil Cileagll aa anall delie s 4
Cilalian (e Adlida o gal Al (e de gama oo B be 3 jaa Cunl & Jeaall 2K dauslEl claliadl)
13, P al) 3 4K 50l liline il gSa o kel 5 cadlalay il Saalind 03158 oo Jr 3ausY)
Oe Al @lli (e alaef s 5T dlen o 65 Lein Lo 320SY) Cilalian (e & samall Ga Sl () sladill O aiay
Z3i e 3 juanal) 3aall s 3oall ) sdaldl (e 5 ) Sl Cilaagd) aia 5auSY) Clalias (e 3aa) ) 30l
4 ISY) (Randox) 48k A daias dpial sae e iy gy (o ge Leas oanh e daaall (e 332

S (1) @ Jsaall e LS i) cuilS
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A )aaly 3 el 83 juaaall 52l Aulial (MMOI/L ) 4S) 50uSY) cilabias af a5y (1) by Jsaa

Ania ¥ saall aa

daia¥) 3anll | 3 pcasdll 3aadl | & daia ¥l 3axl) | jeasall 3a2ll (&

‘andox) mmol/L mmol/L (Randox) | mmol/L
mmol/L

0.29 0.33 1110.69 0.75 1
0.405 0.46 1210.5 0.624 2
0.303 0.38 13|11 1.1 3
0.39 0.44 1411.04 1.23 4
0.25 0.22 1511.89 2 5
0.301 0.39 16 |2.33 2.5 6
0.408 0.411 1711.9 1.8 7
0.251 0.21 1811.85 1.67 8
0.009 0.11 1910.71 0.8 9
0.321 0.29 20| 1.6 1.5 10

Laplal) Lail) Gana 285 LY Lnda 3lai o (1) b Jsandl 3 (1-10) e duslaill (o i) < ekl
18 e i (4, 1) (2) mmol/L 25 (0.5) mmol/L e S (565 3 40 510Ky cilabiad
Bl e B Lgiad OY dam je z3las Jid (11 - 20) Jodosll (pa i) Wl | i ye 3 saill () 5S4 2
il s Randox 48 i ¢ control serum (il ould Jeas o 3 panall sasll Cav LS, daylall

. 3_panall Baal) 3ol e Jay Lae lan 4 jlaa il

leran 2205 il Cliall Jads any LS 5 i) s 220758 il (e z3laill il Cangy ¢ (Adaa3Me)
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Aaadd
Al i ey Lal |y g5 peaalnall 4380 pall L8N analiai (8 (g jlaall Cug ) sally U 3) ie ) (e DU
Jend Al LuiaY) gibadly A jlaill U8 gusd 312 ) 5 Aaali (e s obian 5 (5088 536 (e Linaine
348 ) aseliailly 2igh Al Adlaadl Al Al 52l dale daalisaS Cannll 138 ela 288 ¢ Ay e anlia
a8 Canl) dpaal Lol ¢ Cand) S0 el U (e 4 guaall 5 4y ) 03 5yl & i) mdas e
G el ¢ 3 jealaall LaaY) andial ae Sl ey Ay 53 aneliaill Hleiiuly agusns 4358 8 Cela

A eaally 4 53 AdadY) apebiail Allaall adl) e oyl se Canl

daaiall

OSar Ja) Al J gV J sl J s L3 Caall et s A S A58 anlialy Cuadl (i yzy
a3a g ¢ (A yal) Gluilad) analiad 8 (Apa SU) 481 el A8l (e Baadise dpasaal Gilaa g aldic )
ol 5, (A yucan) L5a8Y analiai g 4y ) 93V A8a8Y analia & Allaadl 4l e (o jeill) Canll
aslaaill) (A s5Y) aseatll) (Adleall el o (AiadY) aranal b Jiae) el S
A0S0 Al (e Baaiasall da Al apelaadll (e Canll 5588 (i ye EIE Juadll g ¢ (4 yuiasl)
e daae A8 ) A0 5l jualiall aladiad ()f) o il aal s ¢ (A el 54, 580 5 jlaall)
bl iy | (Aada sl s Adlaadl s A Sl alil) aad Cusy Jaal gia S8 (5 bl ol ledil
Alleald) a) silly aias A fiag il dlae ) A (e 81 jall o )Ll Al o alaia ) il gl
Ac sTall avabiaill dlacy 43 HA ) Adlas g A g ) Aad any A ulaall jeanll Less Y A )

sand) ¢ 3ol
e gaalall 5 g g2l an )l Ay ylay Mie # e araad (1) el Gl g Gl el Cuiag
(1) i) apaaills (A2 ,S0 ) Gl all Adlel) Al s cdl) 30 A8 jall ) jlaall cha 4llas
Bl QJ\ —83gh AL}AM e OsSag 9\):‘2}\ Slalaia duj (Ja.a).d\ J\ u\.uﬂ\) ("Mm" Cizia g
O 4y paighl JISEY) (Lilsal) + dashadll ) Jiay (2) pd psenaill s ¢ ol S5 DA (e ppansaill
(3) ) el g (o e S ) daaiadl Adlsal DA e elldg sl 50 Jea Ladl)
JSE a5 g0 Jilall Jadll o a5 (U3 5ot dagiiane + Ale Jo shad) Lyl JISEY) Jiay
258 ks il 53+ (U2 ) (D) O Bke Dpapaal) s2a 5l Jiay (4) ) ppanaill Ll ¢ el
M(S);‘gjﬁ-‘“““‘-‘j\}‘*:‘*"jg;‘: Jﬁmﬁé‘\j\(&-);\);‘ﬁ\ &WM\MeM\ cL.uuY\@
oSl 3585 ae el A sl 5 cdldatal) Jak diaid) Luaigdl Clas )l (a3
(6) i paanaill s Jilaia ()1 58 (385 e )5 i) Al Gava 3 jae JS5 Adla gall 4 jaadl)
o) pranail 5 il 315 35 el s Byl pon B2 yamall (o 518 50 5 ALl Alalll s 1) Jiy
Jilaie jue ()55 (389 3 uSiall Lo shadl) 5 dlidatinal) Al JISEY) 5 4015l aa )0l 3 58 5 Jiay (7)
g e siia Ol 5l 5 alaaly AU o I 558 5 i (8) ) pranall s LSS 5 Lyl 5 Lol B
Aaka gall JIEY) Allan yelsi Aian 5 AS a Culaal el 5 Ay slall lalyl 5 e B Lkiie aladin
ol B85 e e st RIS IS i e Aaleial) g ALASH sl 585 iy (9) o) pnanal s
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O sl et
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L OYlaal 4 dalalaldl

a3 Cuny Jaal gie IS (5 jlmnl) gl ledal e Jae 481 jall 480 i ualiall daind o) -3
sl 5 dgllaall o 4, pSall sl

Claiall o386l 55 3 e Jae 8BV anliad b g laall & il alelind e Al o) 4
e A8k sall Al Gana S il Sl Lgtie ) gl

JJUAAS‘

¢ Agalaegd) Cua¥) daghaae Alial (5 ) i) jeasdl 8 4 sall cileluall g Cajallc Ay ¢ alall -]
1972 2z
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2 ae &/ 3 e Cilhas dagal [ Baa o ae AA / ana ) e L
Olgis e Yima -:@Jwﬁu\!\
4y all cleliall &gagy S o /liall  ghall g Eaal) 3L
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dladal
| e 22y Jr el llall Copnd Lo 5 Aadfidl o gadll daasli 4 Jlums 5 e el (S
u;)@_\l\u.uu_‘:)mha.ﬂu)uu}\uma\)ﬂ.J)u@b‘fd\éujhaﬂ\uyud\uﬂﬁ&u&dsw\m
ua.adj\@\_ﬁg\JJJAJ@L;SM&\).\A\L}A;\JJQ\@M}[\)SA!\;AJM\QAJY\W};L@A&&
Daad Aaliaall () 5l 5 alall 5 duarigll 5 Ul 5 Smdall o slall (3 S pill ) gl o) b 3 5B
5 A5 paall el s aa Sl W S ) Ay jlansal) a gaaaill A2 la s LUK 3 Sl a0l e
sladl s Ay all dal e el 8 Al s gy @i 3 saus sl) A1 jall Lealdl) Wi 50 (alSIS daale
) 358 e ) 1aa Gaaty (¥ da s e A pdall olid Al AV i) Jal (e g ) all 5
Ay lanl) A5YY 5 AT p B S adiie SE (he eladill (5l jall La S 3l by 5 Al
Jalad 41 2l )2 e Dlmb caing yme apanal 8 dpaldl YVl laall @l )5 36 54
Al LSl g (3 jall 3 jlias 5 ol (e Bla gl g ddasiiial) Gl jiall @l an palaall acadll
Gleliall pghail daaa Cadn g8 5 ¢ palaall ) jall slaill areal 8 Leilas 555 Ledla jia 3 jliasl)
)\)Lgﬁ;s‘;w\apj\j)\)ubujsfcgomg\ﬂ\qu\acummij\
Jual gl (3a8a3 ux:MGHM\JM\MQDWMAL)MJA}MAP}J@\)Q
‘_As;J.\S\_ﬂ\g_u;wd);‘ﬂ\‘ud\aj\uw\usa)mjé\)ﬂ\ec\_\.&al\c_ud\uuud)\.mﬂ\
S s Jead salaad apeai el Aebudl ALyl LYYy Ll sies b yliasl) dua gead
‘_)AM‘U)S.\:\}‘W&SMWYJWM‘@S\)’J\)gLL&Y\}PM\L)Aw&_I‘JJSA
(e Aaiiise 1 jhe B0 a5 laly) g 3s Baladl e Cpaad Baland) e Jsa s )l des
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e @l bzl 5 Rl Jelea alaee conaie) 3 calaall 49l 5 40000 jualiall 5 il jidll
o b gl By sel) 5 A seadl) Jany 3 hanll slay Slaia) Gl oSy Al =Y el L
Gl pagiall HUY) J5Y1 Juadl) 8 ela [ Jgual 0 ) Canll a5 S8 ) 30 i) s
AL il all s okl Y Jiey S deadll Ll | clallacaall sy o sas 5 Cilaal (g
asabiaill 385 il Ky Canall Sl jal J ks Callall Jaadll Ul Loaadll Cygadl Skl ly cudld
u\g)m\}\)y}\dhwﬁgw\ug\M_M¢B£Y\M\%sd;?¢ﬂ\m\j
8 Al a3l (el daale Laps 5 A8 peall 480 jall 5alalul) 5 aadall (e calagiinl il dagadl)
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a8l Aallae 3 dalladl) Apldy) cCamaally 58l ocsall 5 sLall Gilas G e AlasY) ) el
il saiall g e syl s Hsasll JUA (e el apaliall @l JS ¢ ally pall G Le o) yuall g
Z oA adi Lae s A (ysaill g LAl canill by jlandl Jie agh g8 Calise b oleaill () 58 2l Lhals
iy yealaall 31 el slaid) delica 84 Landl 5 ge )l Talitiad 3 ) peia) Jie cilica gy Caal)
& sl g AV Jils e ol 5 daSas daale ol il e b Ay shaill gl o2a
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(1) A, Jsos
Jogaill A glate Jlaid) Culid ¢ g asdl) 3 jeal Cle) 8
Invertor
DC Side Volt AC Side Volt
From To
Discharging 51.5 46.1 227
Charging 46.1 515 229
On Time of (ATS + Change
Low voltage sensor GEN. Operation + over time
Contactor)
5(sec) 40(sec) 45(sec)
(3) & ds (2) 6 dsa
il gSall 48 63 ) 4 55 ) s
Lagd) da shaiall b Lo shiall el sSall
Ra 0.833 Qa 0.167
Rg 0.94 Qs1 0.033
Ps 0.9972 Qg2 0.017
Rs 0.9985 Qs 0.0055
R 0.988 Qss [ 0.00139
Qgs 0.0055
Qs 0.06
1-Rs |0.00139

.o\ *

- (0A2 i i) Jlaall Allaia) = Qg

(358 ) on i ) anll Linl = Qg

(8 om i) Jlanll Lin) = Qg

- el 5eSl A el e Al Bllial = Qg

cAahad pe b algell Jaid) Jid sl = Qs
Ay gl ~lide Jaid) sae ddlaisl = 1 — Rq
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Abstract

Investigation of the vapor jet refrigeration system with and without modification
has been conducted in the current research. The system has been attached to solar
heater to provide hot water replacing the electrical heater in the vapor generator of
the system. The system showed good stability under solar heating operating in
terms of a number of refrigeration cycle, mass flow rates of vapor and refrigerant
and efficiency. Vapor generator temperature of 80 °C depending on the weather
temperature was used under various refrigeration loads. The system scored the
maximum number of refrigeration cycle, efficiencies and stable pattern of mass
flow rates under high refrigeration loads for solar energy heating. The results of the
current research revealed that investing of solar energy was effective and
promising approaches towards economical, clean and environmentally friendly
operating procedure that can be applied practically to the system.

Key words: Solar energy, jet refrigeration system, solar heater collector.

Introduction

Nowadays, in order to assure comfort during summer, mechanical compression air
conditioning systems are widely used. These systems have the advantage of being
easy to use, and having a simple adjustment of temperature. The weakness of these
systems is due to the increase in electricity price. An alternative is represented by
the three-thermal systems, namely those with absorption or ejection ™. The
thermal driven steam jet refrigeration system has several merits over the
conventional electric driven vapor compression system, including no moving parts
such as the compressor and hence less consumption of electric energy, very little
wear and a highly reliable system ™. Figure (1) shows a basic jet refrigeration
system.
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Figure 1. Basic jet refrigeration system.

Practical part

In the current research, a laboratory scale vapor jet refrigeration system model ET
352 was used. The system was operated firstly under ambient conditions and the
results collection was conducted after the system reached to steady state condition.
The steady state conditions were defined as the state which the differences in
evaporator and condenser temperature were very small. After that point, the
refrigeration load was started in decrements of 10W from 80 to 10 W respectively.
The temperatures and pressures were carefully controlled under each load. The
main contribution of this research was the investment of solar energy in the
refrigeration system as a motive power used for heating the vapor generator. Hot
water supplied from the solar heater was circulated in the generator in order to
supply sufficient amount of heat required to generate high pressure steam. The
system was modified by attaching a rubber tube to the inlet of the generator in
which hot water was passed and circulated through the outlet vent of the generator.
The system allowed reaching steady state then the refrigeration loads were changed
in the same sequence as above and the results were collected under each load.

Results and Discussion

The collected and tabulated results for temperatures, pressures and enthalpies were
used to calculate the process variables that describe the system performance. The
comparison between numbers of refrigeration circuit for both electrical and solar
heating is presented in Figure (2). The estimated ep were plotted vs. evaporation
temperature T,. It can be noticed from the figure that almost evaporation
temperatures (which corresponds to different heating loads), solar heating achieved
the higher numbers except for the load 80 watt. This gave an indication that the
system is much stable in the case of solar heating rather than electrical heating.
Mass flow rates for vapor and refrigerant was plotted against evaporation
temperature for both electrical and solar heating as presented in Figure (3). It can
be conclude from the figure that mass flow rates for electrical heating were

210



Odlaal) g delial) 5 59 ¢ sad das gal) ciliadIal) Ol g delial) 3 ) 5
2016 Sl gkl g Gl 3L

followed an explicit pattern for low loads then it confused for high loads. The
vapor mass flow rate drops as the load increased while refrigerant mass flow rate
increased. This gave an indication that the generated vapor could not drive the
large amount of vapor evaporated from the evaporator. This affected negatively on
process performance. On the other hand, mass flow rates of vapor and refrigerant
follow similar patterns and the vapor flow rate was the dominant. This indicated
that solar heating was able to conduct the process delivering the sufficient amount
of heat required to generate enough vapor that drive the process in smooth manner.
The ratio of real and ideal efficiency for both electrical and solar heating was
presented in Figure (4) for all evaporation temperatures. It’s clear from the figure
that in all loads, the efficiencies of solar heating were higher than the
corresponding ones for electrical heating.

Conclusions

The system showed good performance under solar energy driving force rather than
basic electrical heating technique. The values of measured numbers of refrigeration
circuit revealed that the system behavior was more stable under solar heating rather
than electrical heating. The system showed good performance with smooth pattern
in terms of mass flow rates of vapor and refrigerant under solar heating .
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Gl 5 Ll 5 guanall AN Lo 30 el s¥1 A e )35 il il e a4y slall Allaiall el il 485 Cams
Jad e @l Jglaall 58 5 33 J slaall Liay) Jadiy 13 5 S3S) by Hladll gl o)) Sy Jans g (6] (A 48 ol
At O (A 252y 138 5 AL Dy (K1 () e 5S5 Jaa gl O Ll ) Jada Layl s g )5 3) 484l
@ s o dias Ml il A8 e G Al Gl pladlly 0 )lae Jslaall (8 ALE 0S5 a8 il yladll
Czapek DOX Jaws 8 | sad BV G5 saill ass gl 8 35 sl (55 shlall acadll Jaisl 5 (CMC) dassss
M (S 238 55 Sl (e Jadh Ll 8 saill daually

il i) e Jila 138 5 5K #ila e el yhaill aally sl gl saill umall 320 2ay Jas )
OSSN S e adasin il Sudl (W ad ga 5 558D (8 3 g sall bl

Jstaally 45 )l JSEN) (e (%1) <ilS itall oS 5ISH A o) 3080 8 Haed aladinly jueddl) il & ekl
(2) o, (1) AL Sl (3 LS (%5) o 38 55 Al pumaaall (cuskidll
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clalitiay)
Glaaall Qs 28 Trico derma (ie pladiul 43Sl (4l jall o2 Lpale Jias Al gl e sl -1
laall 8 (e Lellainl (Say Al ada Gl S ) Lebisad s 48 sl Gllaall 8 0 g sall 49 ) sl
alaaiuls L o g Ll gy 438 ) o) cldlaall (5 shludl (5 simall (DMl dlSal ) AiLally | Jsasll Ly
IS Gl A 4 el Qs (e

OSaYL 4l g (i Sl (e ALIE 40aS @il dali a5 sam CilS J5 Lgle diaa Al Al ) -2
I Ge S8 s e Jpeandl (53 ST S) GlaS Mg

Slua gl

Trico e ddaul s 4l lalaall 8 bl Jlail Tl Cag ylall i) il jall e 1ay e syl -1
el s ol 40aS 5 0 )l jadl da 3 5 Jaladll g 33 e 45 gladl salall 4 Jie derma

o) bl Jrsady call el 4y S W) ala el b addeall Allall il jeds aladiul GlSal Al o 2
(e 4iSan 4aaS ) Pladial 5 (all sad Jeud duala by oy 48 ) o)) sl Clage () axy adapan <y S
A sl o all

JJL‘AAS‘

Bomadl daala (Aeliall @l peddll Clulul) (1987, z s e | saalu -]
2- Sri lakshmi A, Narasimha G.2012,(Production of celluases by fungal cultures isolated
from forest litter soil) , annals of research ,55(1): 85-92.
3-Mir Naiman Ali et al.2011, (Production of bioethanol fuel from renewable agro
cellulosic wastes and waste news paper), Journal of Engineering Science and technology
,Vol.3,p (122-126) ,India.
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Aganll claally dsla) Eilad i g8l 1) gaad 4d) g A 5 haludial- 47
Aalial) i) gaal) B
47- Preparation of Pharmaceutical Formula of Rafoxanide Tablets for
Treatment of Liver Fluke Infestation in Farm Animal
3943 paa¥) A ¢ s i daal ¢ ule Jald sliad ¢ (ke amila daal
daal) cila el g Ay 931 U] g Cagag 38 0 /S liall g ghaill g Cundl) 3L
vet@crid.industry.gov.iq

-

ADAl)
sale (oaiii | axle (500) HuS S g okl uaaiuall )50 48 5 bl el e
s Al asll Glaall e s kasdly 23l Jasinds salicylanilide e sese () 2uS ))
CAdbad) Selall ety ) 8 dall

A 53 Agale A0S 5 (38 O s AlS 1)l Bala (e p2de (500) e (55T s e B )lie juasiull
Zaliaall 3 gall 5 Aladll 5alad il 50 Cum (e Al sall A€l 8 AN ) gl maen Cilashes Coren
aadaall 433 gall uluall Wy pastieal] sadieal) Auileal) 4 il ) J g gl 4000 g0 S 332 Caael
4 siwall Cliial sall aiiihae il @ jedl s puasivall 5 Alladl) salall o AdlaSl) Clia sadl) oy 5o
Gla ) s el 4008 Al 3 o3 ) ASLAN Al 3 SIS (e A5 8 80 A4S 51 ) Jea s dua
gl Gaa Al sall 4SSl A8lS L 3 (%65) dasks % (605 505 40) B)a
Aa )2 Gl (e gl B H5 e 2 (%106.4) ¢ (%107.4) Al culS 3 ¢ L 7 sansall &y ) gl
(%110 - 90) 481 sall &, stusall Aol gall (pann o (25 M sill e % (60¢ 50)

o bl il e Jadl) saled Lo S il Clian Sy Laal) 45lS A Gasidll o WS
) bl 550/ de )y 050 5y ) i) dlasy
LS Ol ¢ Sl g ¢ dgalidal) clalgl)

A__adial)
Rafoxanide : wLuS ) )i -]

aa (%91) 5 Al LSl Glaall (e (%99) i Juad s shn (s asiie %3 2L @) 1y
. fasciola gigantic dsalill e Sl Gl

2y delu (28 -24) JoA Lol ‘;d&w ‘;:;\ & dan s ehc‘z?u Jls.m‘ﬁ\ = s Ky aia
(1] FL’LY‘&?}’(IO S)U.ucj\ﬁc\}ﬂ\)mg_um aillac|

Lde jall 2

C el (4) xSl (e (%90) 2k Gl saall 05 (e w38/ pale 15

il 3ok e paS/aike (10-5) plie Vs @Y 8 adiall Colaill (e d3e 3a Ly zealy Gl de ol
;e\.l';lu‘}!\ L";::\}.J -3

( Fasciola gigantic<Fasciola hepatica ) 4aalill e g 2allll sl Glanall 7 al 53 jlawdl Jaatioy
dalyall IS5 danmlill e 5 4Ll (Haemonchus contortus) olual dal el OS5 aie s eyl
31 ale Y 8 Oestrus ovis <! ¢laal 48

Pharmacodynamic properties : 44l sall (aibadll
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aayit sa alll e il 4800 halogenated salicylanilide de seae (1 3l @i )l iy
4L sha 5yl pﬁﬁ b el pall iy e 848 Jasi » 3 (ATP) Adenosine Triphosphate gz
ALY Y (8 sl (6) seny ALY Al Glaall auia Bss 5 8 ) sy Jlad Pk LS B
Lhaall Gl aca Jwd il yliaSel I G ¢ daslll e laall s Ji il el
Yl lw aas (Gaigeria sp.c Oesophagostomum <Haemonchus <Bunostomum)
Bl alked) i (Oestrus ovis)

» Akl 5 Al claall 4

Go s 0a (40) B ¢ simed) e e (25) B el s Y L sale)y panl (§sae LS 81l
- sl 8 U s ¢ uitd LAY (e s 3a (35) 5 pushssiS

] 2a (177 - 173) Jeai¥) 3 ) sa da

s Gl e aagll 5

Llal) @Vl #3kd 3lS dll sn (g hanll jaaiuall 3 e 40 93 43S 5 Bl ) Gl Gaagy
e ) 835 5 elaa¥) g panall Gla s s Glasally

srland) il
“3ac Lusall ) gall 3,335‘)(\ A gl i
« Citric acid anhydrous « Sodium bicarbonate « Salt « Rafoxanide
. lactose « Magnesium stearate « Disintegrating agent
© Jaall ;\‘);i é)L -
D2 (100) panil lgie JS o) 313 05 5all Gl o pall a5 5 las: Y

Item No. Constituent Amount(gm)

1 Rafoxanide 50

2 Salt 0.05

3 Sodium bicarbonate 7

4 Citric acid anhydrous 5

5 Disintegrating agent 2

6 Magnesium stearate 10

7 Lactose 25.95
Total 100

. G383 10 32 (6) Judasill lac o323 sall calala - Ll

LSl alasiinly byl Jead dda sladll Baalusall ) Cansal | (ethanol+PVP) Ll il Jslaall juas - GG
RERETENA

Ak )l g e gl e Tamy alaia g Ledidadl o all & Syl ¢l el

. Magnesium stearate 53 ae Slsall Glald Ldld

Ll 4l Korsh g 5 coseadl (S ASLle aladinly o) gall o - Ll

An (50) Ams AS030 Gl gamy Aaiil] &5 - Ll

LS sl Jalaill e gill 3 jhanall jrisa ) o dlaill calus )i - Ll

-l all g skl adiaall ) dled cil i - Lals

d__dBlial) g guiliil
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(%1094 ) (zero time ) Jiall ciy (& 5 A 50 a Ao (8 aatusall Allad Sl < el
Akl 4y ) gl Gldial gall 43as 4 5 Rafoxanide 32l

265 dash s °a (1605505 40) 4adline 4y ) ja Sla y plaaiuly Rafoxanide salel Addladl) 4l ja iy
A il G salall Al e 13a Jy el 3D 30 5 Cpmall 5 y38 JYA Al 45 Rafoxanide Al )
‘5(%1074) il A 06(60-9 50) a‘)\_);ﬁjd‘_gbjw\dm‘_gwﬂa‘)m&_\h )m;d\‘\_u\jﬂ\
Mjwﬂ\m\ﬂ\wm&_ulsmw\ A\_tn.zﬁ‘_g‘).\’_\]\ ‘&})&“‘MJ‘JJ}J‘MQ‘}‘M&‘ (%1064)
lial sall Lgiiilan maioaall S i 8 ALR1a Alladl) 20531 83l Al 5 il 3udl) ilim sl iyl
A sl

ol 33led g yuaniuall SIS 5 3adieal) ddial gall Lgiiitae Alladll 430 5V o) sall ol il <y il
LA e 5yl o (50 8 pslal

pie g de jall daeDlay  paaiiall dallad i /g k) Adiuall & jiasiiall sl sl 20008 Ciy
e e (50) 220 o pumatiuaddl a3 Bus b ual) 5 A5k 3l ciliial gal) O LS duils BT 35a
3y (e odball ol uus delu (24) A 3as 2 Ball AlaiuY) culS 5 dpal) clblihlly s
B hall 3 pla/del )3l

JJ;.«AAJ‘

1- M.G. Papich, J,E . Riviere , Veterinary pharmacology and therapeutics,9th edition ,

2009.

2- Rafoxanide, the European agency for evaluation of medicinal products, veterinary
medicine unit, committee for veterinary medicine products, London, U.K 1997.

3- G.E. Swan, The pharmacology of halogenated salicylanilides and their anthelmintic
use in animals, Journal of the South African Veterinary Association (1999) 70(2): 61—
70 .

4- O. M. Radostits et al. Veterinary medicine,10th. edition, Elsevier, 2000 .

5- Rafoxanide, European public MRL assessment report, Committee for Medicinal
Products for Veterinary Use , 2013.

6- British pharmacopoeia (veterinary) , 1998.
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%20 35S A Crnfiead 901 9 CppasnnS 518 g pliad) (§ gamnal A3 g A 5 blaii)- 48
48-Preparation of Pharmaceutical Formula of Ciprofloxacin and Colistin
20% Powder
il daaa (el ¢ (gagea Tl 3 ¢ o i 2] ¢ S 28 Gl ¢ b aila daal
Aalal) e Jlicuall g Ay 9a¥) L) g &igay S /S liuall g ghall g Cial) BLoa

vet@crid.industry.gov.iq

-

AadAl
G smn U5 e 9620 385 0oiad 505 05185 sl (5l mall & 53 A 5 s
A pall Glaliadll (5w 98 5910 =S 55 (b€ 58 5yl (g gaal) aliaall (e JS aladt wl ) elally il
sl S Al Adlud) s daa sl L S aia Caplall da )

(Salmonella spp. < Pasteurella <Mycoplasma ¢« Haemophilus<E. colic Campylobacter )
( E. coli Haemophilus ) &S aaual adladl L yiSall sia Jlad (g s b 925 %10 S y% Gl SIl

) il Cua Wl juasiiall sadizall dlgil) A0S i) Y Jseasll 400 50 Clas jisae & s Salmonella
Ll (%110) b 518 5 yubad) sabe ) Ay daiil) culS ) ALl Aalil) (ga jasiuall d3llad 4, yiial)
Ll e i) slaie) ae (% 110— 90) saainall 4y ) sicall 3 gaad) Craa i 3) (% 109) (e Ginad oS 300
A il )8l 5 Al Jas o) 3) (%65) Asks 2 (60 ¢ 50 ¢ 40 ) o) s Gl ) Gea sl Al
50080 il Slany /s bl il 8 i) 4@l 4 50 iy gl | Lo 7 sensall 4y stal) 3 50a) ania 433l 50l
e B il QS5 caagdl Hleadl GLLEN YT Ladlall A3 WS juaatiuall Gl 5 3 ylanll 3 il / de) ) )
el dgall e alall el

Crted € ¢ i€ 6la ¢ gl s Agalidal) cilalgl)
A _adial)
bl 013 (3 sanne IS5 (%20) a8 5 Ot sSI 5 CandaS 518 5 puliall (6 sand) aliaall (e JS A0S il el
=1 OpalaS 5l g bl -]
P, L Sl abital) fluoroquinolone ic jandl u..al_”d\ Jduall PLAIREPIEIVES Jaiad) 4 pall Clalicaall aaf
Sl s DNA gyrase 4bauii B (e LSl e o il 480lSa o) S dsal dua sall 5 4llall Ly 501 i Allad
ol Y (e Db | Ay saall 5 Al Glal a1z Slal Gaule 5l 5 ) Jasion | TG 50l 2080 DLal Ly
S salld) 5 sl LS Leaaly LS alaae e JE il 4 o 3 il Jad) Sleall caat A
Slo oo Ll L O LS| Alial) i) piall (g seall aanddll 5 al sall (81 50 6SI) (o yal dsnaall Dy ) gl
<X 5 Chronic Respiratory Disease s ll (ol (2 jall (bl cassddl Mycoplasma  Le 32k sSilall
Gl 20 GaulaS gl 5 yule axdiey - BT (Infectious  Coryza) o el camsal) (ali sapedl 1 3iS le
Louditl) YW ¢ alall ¢ Apudsl) ¢ A el Bl pecati el o2 s cpal sall g 5 Sl il sall 8 4y sl
Y OVla 8 sk s doamgll LAY e dadlll clicladl Ol b asdiug oS, a1 ol
aall LAY ) dead adll oae ) candis elaal) (e (S sl g yulal) (aiiar | septicemia s sel
Sl ) il ele L dithe) e dela (2-1) 2 pall 4 (6 st leb ) diay 430 s laa 5508 de
Pl ilaaleall L yiSl) Jal LS Ladi jo )5S beaal) dail) Jds S 5 08
- Ol 122
Antimicrobial e seae (e Jala (e 3 jbe il KI5 (Polymyxin E) g 55 4 sl Glalcadd) (e i &I
LSl Al iy dgall de gaana M) 33 ¢ Bacillus polymyxa var. colistinus 3_isll (e zi Slipeptides
(e Anabiaiel Coacay Gitad I adiy LS ¢ Jadd o) S Dl AL L Sl e S 5 b sl ol e
Aag o geilis any g D gallidl 5 0 1 ) U S Lganl 5 4 gl b pSHl1 Ao gana o alalay o, la Gl 5 clasd)
G S e e senall a2 At (62 JlguY) s b
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Va5 elaall g Baral) Canal Al anagll Sleadl Cililgil) 230 Alladll 5 4y pall Claliaall (e Cpind &I ing
tie al S draal Al L Sl 4Lal) (e Al JleY)

, Pasteurella spp. Pseudomonas, Klebsiella spp., Hemophilus spp., E.coli,Aerobacter

, Vibrio spp.« Bordetella spp. <« Shigella spp.,Salmonella spp.

(100 - 50 ) 4e sall | ddsasan s all (20 ) o s sas Aladl) salall e ol 2ke S . U1 Paracolon bacteria
s (5-3 Joaal sl i (1000 ) JS) A 50 san s ll (1800-500 ) sf o> 05 al o2 sbS IS 4 50 50a 5 (all
LT 5tV 3 s Y ¢ Jsasl (8 sl il ¢ sl 3 4y jas sy i <1 P

: Mode of action &l 4,01

s gl Balay sl g 4 Sl AAY) eLdsy adlaill Guob e e iy LA e JHE o 58l aay (gl U
b il gl et Angs Lol ) (5238 Sl A01AY o Lial 4y JLaaY) 4l dpal a1 g5 Laa 0l S
e Julb

:Antimicrobial action s Silall ddladl)

Pseudomonas  : cx JS e Jioa Ll ads Protius lae b al S faual Al cluaall lef e ili 4l
1431 Klebsiella spp. <l « Enterobacter « Escherichia coli « aeroginosa

el cailad)

pac Lusall 3 sall 5 200 31 ) gl -

« Aerosil¢ Propel paraben< Methyl paraben « Colistin sulphate « Ciprofloxacin hydrochloride
Jlactose

qares| ;\‘);i Gk -

D a 100 A4S Lpaadl sa3ae ol sk AU s jaal) ol sall i hs: Yl

« Propel paraben ¢« Methyl paraben ¢« Colistin sulphate ¢« Ciprofloxacin hydrochloride
. lactose <Aerosil

Agadall 45 gallal) alasiinly 40 i) 8 A1a0a o gall Ciiada : Ll

RPARENFERR &

Aelu Cauai saal s (Gralie LA aladinly 408 5l 8 A0 o) gall clalss ;L

esaiall QST 8 e Ladla

Aoe il 3 shaadl ) dlas calu i s Lol

d___&8Uial g gLl

sl %110(zero time) iwall cdy s 46 all ) a day 8 easiea) dllad gl o ek
4 sl Gleal sall d5ae a5 colitin sulfate 33l (%109,4) 5 Ciprofloxacin hydrochloride
adline 4 s alay alaai Wy Ciprofloxacin hydrochloride 33l ddled 4l jo iy | 4y el
Al A5 Ciprofloxacin dalled o)) o 0l s3a JYA (e g yed) AN 3245 (%65) 4 sk 5 2° (40¢50¢60)
o ha s Gaaa B sl A0 sal) A€l L salall A e Jay 138 5 el A0 sadly (sl 3 5 (DA
138 5 el A 5 0 2 s e (%105,6 5 %107 ) <ilS Gua 20 (60, 50) 30 s Ao A salal) Alad
pliuly Colistin sulfate s3le 4aL5 2l 52 Gyl LS| A sivall dial gall aca S 3alall dllad & il
Colistin adled ) il cuiyy el 4335 3aals (%65) Lisks o ((40650460) Aikise &y ya a2
e Gaas 8 puanall A il b salall Al e Ja 13 5 el A0 sadd g (paall 3 53 DA A4 3 sulfate
AW Hy e 2 Il e (%106,5 5 %107,5) <l 3 20 (160 ,50) 30) > Ay (8 salad) dlad & Javiy
hdtaal 3 ) apdill Ao cyoal | A sieal) dial el aa clS Baladl Adlad 8 il 13a g el
Sl Al YA Ladlall a5eli€ jantiall Gl g 5kl 3 50a / de) 51 3 ) 5 AUl oy /s ylanl)
il ‘_wg)k..g.d\ il (pa jalall y ol Cuws 3o ol cals 4 M\
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1-Ciprofloxacin-Wikipedia, the free encyclopedia, windows internet explorer, 2014.
2-Colistin-Wikipedia, the free encyclopedia, windows internet explorer, 2014,
3-Committee for veterinary medicinal products( Colistin ), The European Agency For the
Evaluation of Medicinal Products Veterinary Medicines and Inspections,2002.

4-D.C. Plumb. veterinary drug handbook. 3™ edition, lowa State University Press |,
USA,1999.

5-European Pharmacopoeia 5.0

6-Sean c. Sweetman . (2005) "Martindale 34", pp. 607.2, Tehran Darou pharmaceutical Co.
34th edition.

7-Veterinary Microbiology" F. Boyen , Vangroenweghe and E.De. Graef, Volume 144
(2010).
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49-Preparation of Pharmaceutical Formula of Neomycin Sulfate and

Metronidazole Powder 25%(Antibiotic and Antiprotozoal)
Jala gal ), aaa (B0, Al Aala adla G | s s dea) | Guns a8 28 (b
a ) bl ge | Bage
dpal) e jlicaal) g 4y 9aY) L) g Eigay JS ja / Sliall y ghaill g ial) 3Ly
vet@crid.industry.gov.iq

-

AadAl)
(e IS Creadinl Cua (%25) S s J)lass el s Cudle e sl (3 sase 4300 50 A0S 5 G s
G e paniudl a5 (%5) 2S5 Js ol il 3ales (%20) 58 s Cudle el sl 30l
Sl et Al Glihll cllbal)y 4Kl Gl sl aaddiy ((JsY) Sbldhll liaa
Allad 4y sl i) cad) | s el s 6Kl Aliall Gl 4 Jleal) OV e gl
%101 (sad Crmmtlo saill 33l el (%101) Jis sl sizall 3ale dlad i€ 3 diluai€l 4alil) (o juasioall
(60 <50 <40) 3\ a4 il Al Al s el aieall 4y 0a¥) ) sied 3508 Gaa A
o) ) il 3l il Ly ) st L 7 sansall 3 gaall (e S ) ) ) (i G ¢ a5 90 32l

el Gl Aadlaall U Aallal) laial IR (e Anlal a0 S 5 alasy /5 shaad) Akl

(Js )l s sie ¢ Cuilas e st ¢ (580 dizas ¢ (5 kb dliae ¢ dalibal] cilalgl)
daial)
-t ds)lans e -1
el Bl g eldl (A& LA diday ) sl () Alile clian @l sl JSG §aase (o 3ke
Jie 15 A0 s i) ol (5 saal) Anllae 3 R ) padiay 71 5 5lana i
- Gram- positive anaerobes -
Clostridium sp., Eubacterium sp., Peptococcus sp., Peptostreptococcus sp.
- Gram-negative :
Anaerobes:Bacteroides fragilis group (B. fragilis, B. distasonis, B. ovatus,
B. thetaiotaomicron, B.vulgatus),Fusobacterium sp. other Protozoal
Parasites: Entamoeba histolytica ,Trichomonas vaginalis.
G55 Gadall miai dgee diland 5l 555l Gaalall asdaad (5 yha e adil jall slaeS salall dee 4401 ()
08 e Jeny L5 a0l (55 Grmalall (5 o Sl 5f Ly K01 iy Cum )yl s J313
Cubae | 1)) aag)l leall (e Lpabiaial de ju 8 Aglle 508 salad) 38 Saati B2 5 gaall A1) 5] 5wl o)
Mg anall ol S 8 la Lisi) de o Jaadld aall 8 A0IAN 3 gall e oo B3kl () S5 ) 3y sk e
& zohl Jae o) BaBly 5 S5 Jsd) Gask e oAl ) 7 ok axa s (%100-50) oabe Jusd
18 5 Jsdll (8 Slelu (4-2)5 AN & clebs (5-4) om sl )8 sl ol Sleall dae alad Alls
e Bale Balall 028 addiui g 4ie g g A Ao jug anad) Jalo Jadll laglal & salall 038 dlad 58 e Jay
S S ey bl ;o Je ARl Kl el 2Ol AN dgall il
10ty ) s Ml
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-t ol g Gl i - 2

Cratla gy Alile ) 2528 1 (Aminoglycoside) <las oS s gia) de sana ) il (5 pon lias
DA g il 53 sl (3 Al s 3 s0al) ) Jile sl Gl (Bsae 585 (Streptomycin)
B1": Salmonella, Proteus , klebsiella , E.coli dJic al S faual ALl L 51

Gk oo b5 L Jals i gl oy A8 je IR (e A Sl Adal) Jee Jaudii e Jamy — Ll 4400
ey Sl Gig e G Lebisaty el alea) peni ddle) ) (525 L 30S sas b o) sall Jalsi )
Y A ol labiaall e ey A5 W g Ty (15 L Sl Ji6 Y Gpea sl o 5], LS S
s Al LS i g slme ey s sl (8 55 Ao puy e sl asdy 5 dpa 81 Alla
| oyl sll by g Saa e S 5 Ll s Jlgms) s A small Uil ellas Al 4 gual) ilaliaal) Sl
Lo Ll 1) U salliad) Lot g dpuzm yall Ly 35Sl Ji8 6 50 55 4l UL elaa) (8 (aliaia¥) o JJay 45
5 mall (5 520 5 AWl 1 AV (35 e Al Jy 5 35850 Ll 5 GanV) Jlgns) Asase slaa¥) g sanall B i
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-sulphur 10gm
-menthol 1gm
-benzyl benzoate 20gm
-Ointment Base 69 gm

234



Odlaall g AsUial) 5 59 & gasd Aa gall Ciladlal) Odlaall g Aslial) 3 5
2016 Slikall yghiill g Gall 3L

Jbac Lusal) g Alladl) o) gall iy g -]

b all Bacl8 & pas LD

(S5 J giall) alisall Cains -3

CAl gl culls 4

2(70) 50 m Ka oy ila slen (558 paiaall il il e st sl 82218 1 i pataall )l il 5
W3 5 o (125 ) s Al Sl e 8 e -6

Jlazia)
raninadl QoA s @y g dadaidl o aa jall g o (g aliig o sibiall 5 eladl laua AlaY) Ashic Calai
Cuands aa adle Jsrie Chely i Wde e 854 )l Cliiinal 8 4lial) il gall (e de e o
4 Alalall Aladll o) gl Aiiae iy Lps A O it B S el Ao i) 3kl and 8 A yiia Cilie

AR 5 A8 el g b e A o] juasioal) 405 G j0 s Aeddial 30 5

A PRRCEN

8 3 Ao Adlad jumniiall () puasiiall Laall 55081 (a geadn 5 skl 3 5la e 535l lE < ekl
ol Llias il al Jligf de ) e Abaall CVA e 230 Caalge 3 pall uald  dalall ClaY) dallas
CailS 3 A0 sall Ay ) gieal) puleall Aalne ilSe Ay pridal) Cila gaill Lol | Lgapen coWlall cagid g dpalal) culs il
}i;\ﬂmt"_\\)#d}a;edcO#ﬁ@\,\ﬂ\h\)ﬁ&}@ui\ﬂ\uw\J\}AMM\_.\J)M‘Q.;J}MJ\LSM‘W
3sn 55 il Jaall o gl 3 e sl Uz Y1 U Jaaill Q8 uasiudl ) | peasioall e 44l 5
Gl gal) Aal) e 35 N all (o e 5oalls LAY Adaddl Gaadl 3 jastiall 138 Jid dad dala
c el e 2adll zle YL Gl sadl ) sl slefenial

de\

1-Balbaa,S.1.et al, Medical plant constituents. General organization for univ. and school
books,Cairo,Egypt ,1981

2-Susan G.wynn,Barbara J.Fougere, Veterinary herbal medicine, edited ; Mosby, 2007
3-PAUL K BUXTOM, ABC of Dermatology, Consultant Dermatologist, fourth edition,
Roya (Infirmary Edinburgh ,2003

235



Odlaall g AsUial) 5 59 & gasd Aas gall ciladlal) Odlaall g Asliall 30 5
2016 Slikall yghiill g Ciall 3L

g.)hﬂ e\dﬁ.um Q,-.\ASJSS\ dalal FEYETN Claidia Jwand -51
51-Preparation of New Derivatives of Curcumin for Medical Uses
B oAl ae s8¢ g U ¢ Caaa Guliyl 3 ¢ gdman) Gmia O
ddal) e lical) g 4y 9! Ll g Sigag IS sa /Slall g ghail) g ) sl
bitar@crid.industry.gov.iq

-

AadAll
AL 50 S alea ) il )51 ga (e SH Galiionn 3 yals (e B0n 4y el 5 i G jums

<l SV 3 )8y (Cy) Formaldehyde el sills (Cy) acetyl chloride JiwY) x5 )
44,k (((C4) Carboxy methyl cellulose sl Jiia (oS 5 )8 33l 5 (C3) Acrylic chloride
(HNMR (abalizall (5 5 5il) (5l Cinda (FTIR ¢ _pead) cind dxd aladinly Gl jall Cuadd ¢ 481K
LSl gl il @ al ddline 2 ja clapy Glalid) eaally oahlinal 5 all muall Slea
J);ﬂ\ wjdc@\aj\z\_u\)ﬂ\ Q\AJJ\@M}KLMLJ}LQM&MYMJQ\&EM\
eSS ala analatil By y ol ALl 855 5ae asal e L el g0 Jasi jall oS SU oSadl
A5 olat Balall o3g] daa 5l sull Aalladll s 3 « (Curcuma Xanthorrhizia) oS —< <l <Gls ja (g
S 545 (Paseudomonas aeroginosa) s ( Staphylococcus auerus) s E.coli) LSl ge g sl
S SU ) ) gl iyl ¢ gin IS Jgn Jagil) didiia i el (e SH) Alad caan (Ja / pile] )
Cayd ¢ (Opulaiinll) ool@ll (5 sl Sliaall ae 40 jlae ¢ Ay jaall & Sl VDL olal syl il
¢ oYl o ueS Sl sale ol gial ) il @il eSS Bale 5 siall Alladll ayalaall
Sluadall g hlaw 8308l ¢ Chlass ST

A yad g0 i (alin g SN alaa ¥ ¢ eSS - Agalibalf cilalsl)
dadial)
oY) s 8 5l 8 e Gl A0 e Alsa G5l 5 D5 53 jane sl adie DL oS S
2 S8 s da ¢ Curcuma Xanthiorrhzia s Curcuma Longa W el 8 45 g gl 4ie aa 5
3 e iy ¢ 31yl Lgta 5 allall slail 8Ly I il ool (ila (e sy 401 LaS Laa g3l 5 igl
S « (%42 12) Cj\ L_uma)\_akc_\y)}dm J\}A‘_;c S5 ¢ (d.'\}d\):u;.@\ k_i\JLg_m cala
o2 anl (e MipneS S 5 Curcumirodes 4 535S Gt b S Leatl Ly j55 S e (50) (e 1 138
L eSS o Al A gall (e de ganall oda (8 LS all

e 3ok @S pall Gl ¢ uS HSI 8 Gl o oSl g g S ) o ol D Jaat o) jhia ala o8 (aeS S
Lpalle alslall & 8V ool e A gse dpmnlall G 936l e dliiad a5 2y sl Jo ) ALS
Jasi 35 56 Aila s, el Jie iy g cle same bie e aeS S ety ¢ CpyHypgOp s sol
G 5lall 8 s 3alas Lagad andind ¢ Aavliall jue i 5o ) Ll C de gaae 3ol 50 4 g1dll Ao ganall
SlAK g_u)ﬂg_qs}ajcjjﬂ\j 64.1.3&‘\.1)31\ UA‘)A}LJ“)“L“ uwc)uc@w\usd\.@_uﬂ.)w}
Lolae oy ¢ 58O a5 i) ¢ il 5 plall g 58 Mlizae (e Dlad 21 i) 5 20 sl 23
u.m)ﬁl‘_s.a\_m.xﬁ\ S il o) .M\@\ng_g)r_)w\ B )« UQ;Y\@MQSQ?MQ;J\ E 100 4anally
«J ) JgaSe GluSell A& lpdll Je 4l <y a5 CiyH 140, Wirea s Diferuloyl Methane s
L@.\SJ;‘:J(Dmneketone) dga g A A gball g da o gl Adladll 5 gt g LA umh}(—u)sj)}lﬁ\
Q_I_\S‘).\S‘G».ay(l)eﬂ‘) d&uﬂ\j@thS\g_\_aS)ﬂ\u\)Ja\m (OH)‘S(CH:;)@A\AAJPJULM
eSS (g saasl

236


mailto:bitar@crid.industry.gov.iq
mailto:bitar@crid.industry.gov.iq

Claall g Aeliall 503 sl Aaa gall cibabal) Claall g dslinal) 505 g

2016 Sliall Jnshail) g sl 5Ly
0 OH
= I e
HO O O OH
OCH, OCH,
eSS 3ol F il Al (1) 8 S
(el ¢ 3l

Joen Aoy a5 il el (e e (650) (A el 5 o2 (250) @052 oS 5SH Slag ) A
el Gl ey ¢ skl g 3l e 4t ginY 2K ddaad gy daiall Galiiall Jeal ¢ 2N
Galdiie b el yo S 48 50 Je (150) anm asd s oK1l Jage el I A0 diidll
SO A G e Je (150) paas Gllaall Jsitiaalls cand J1 Jase el Jl1 380 (Llad) daudall) o )6 5 5 61U
Caine (eSS e (s (o3l 3305 Lilall (Gllaall O silisall) diada / 3lLad) QAL ol i ey
el el el i
eSS 3ol Akl A dladl) A
U Y] [ - TS SRCTONIPE Y R NP - WA B SN PR L Y P PP PPN
Pseudomonas s E.coli) LSy sei e W il ddaadd (Agar wells diffusion method) —iad)
IS J g ol Addatae Hhad by (eSS Allad s ¢ (Staphyllococcus auerus s aeuroginosa
JAPY PN
(C4-C1) e Al sall LS pall (3183
(Cl) d:.‘j“y‘ -\‘-’..J)E OmeS S )“:‘j}’ Galas
e s (0.01) S S LSU Galiins e a2 (3) — Jse( 0.01) sl C¥iSar 3530 55 S (530 3
Aa 0 (A Cpadl) aa g el & e ¢ all e e (6) 5 Gl sala e (B) (A Il Jiiud) 4y ) I
Gl ) (Ao duas ¢ hia ela Ju (20) (Ao s sin) S (8 g el Gl el (3) 3ad 5 (50) sl
1)1 e (aS HSI B paly a5 (1) B Adalaall s, Lol s & 5dall (dl) 8 Cain Cp el 9 e iaal
ity

2CH3;COCI + OH- curcumine — OH —, CH3;COO- curcumine- OCOCHs4

t CooeS S ae Algnalle ) 5ill 5 by
macpH 7.5 aelilany o algalle sl e e (2) oo S SN (10 (0.005) mol - (1.5)gm z
Lol 8 & pdall ()l (o8 Cadane JNL sl ) a3 sl ) (e Juanis (e L Bl 7 3l
Cleaalle ) il ae (eSS jaadd g s il e e 55 (2) o) Adaall 5 45 530 4 40 (50) U)o AL

H;CO OCHjs H3CO OCH,

+
n

237



Odlaall g AsUial) 5 59 & gasd Aas gall ciladlal) Odlaall g Asliall 30 5
2016 Slikall yghiill g Ciall 3L

(Ca) bl Y1 iadla e (1S S0 5 5

sada G ot (0.74) I DMF s Jo(15) b hiall a0 a e (0.01) & (3) i
il s e Jsemnll Cutall iy, (il 1) 54l 2eea DM (e s (5) (o8 <ol Gl SV
e 0SS aad g uiasd Jal e mia 55 (3) pl) Aalaall g 9(75) el 4t CuilS s Caia g Jue

5 N
Ll S s
curcumin
CH>——CH + HO - curcumin- OH ——=
COOH HZC—CH——(‘Z‘—O o—ﬁ—CHZCHZ
o
Polymerization
~ Initiator
curcumin
CHZ—CH—ﬁ—O —ﬁ—CH—CHZ
: 8 & i

. (C4) (Carboxyl methyl cellulose) sl s jucass

Osbbes ddie (S 518 2 523 e (14 02 (10) 4la] 4= (CMC) Carboxyl Methyl Cellulose =
Cre 2 (100) &l CMC 23,558 ama ¢ G g ol Js (0.1N) alall (mdls Je (3)
o e 3 gy ) @y ¢ o sl a5 8IS (e 303 ) s 2l (e Je (20) (8 I3l CMC
¢ (500) 3= An o (A sl I s ¢ i lll) 2y )58 (88305 e palaill ) 5958 350
Sl 52l e (10) o2 2l CMC 25K (e U sa (0.025) i) JM& (ga 5] Jelii agde <y jal
B3 (b gl @ ad (al Jl (g1 (e il e Adlia) e (eSSl (10 U5 (0.0255) a2 (5.1) &
@J}Jﬁ&M\%M‘@OE(SO)‘;\&SJ@Q&»c:\ﬁ)ﬂ\BJ\ﬁ:\;JJ‘;Bh\jkuﬁﬂLﬁ}ﬁ

%(90) Apaall At CilS 5 jiual sl o Juas Hlsall Al aladinly el jall Jolaall As

dEBLaY g gLl
5(1.1) Bazall dlia dpaala )52 4 sad sl Allidl) e Jai yall 5 ) sanall (eSS 20 sal) ) il 0S5
A e gl I3 e Al e S SN el JLi) 23158 ¢ (2°37) 5 A a5 (7.4)
3 (1) a8 ISl L ein ge s LS FTIR ¢l jeall cond 4l Cada alasinly C; uasall (Sl i
el Jaa 51 1aS (2) o) JSill (8 Al g (S S0 (88 s sl A gidl) Ao gl pLdia) Lan o]
G eds LS e (1710) AV Js g S5 Bais (1650) dmaliaial da s die 4 i€l Ji g 1)
otk e (3) ) R, Amalie g B peal a5 (M 5523 (U M (1569) 225 vie C=C el
s (3100) e 23,3 oy 3 algaalle )y sill an 2S5 SU 5 yaly (e Ll 5 C 6 el i Aa Y
vie el 51 glall de gana Ll 174 (2922) 23,3 aie A5dY1 CH s 4le 5 ¥) CHe palall
Cre U Cg e sl G (5 ) Al ) s (i (4) @35 IS 170 (1618-1685) laa il
Oy el gall el pe puasall el gull ALIN Clabisall () pada o3 5 iy JSYI 3 )61 e (S 8115 5l
Jatll 5y sam ean 5 (5) ay SN Lal ¢ (5 el sall a5l g geilil) el (€ 5l At ae Ll antan,
el 5 all 55 S Clalsall (1 iy (35 algaalle ) sl ae (paS HSU 5 yaly (e L C, (311 (5 sl
and man sy (6) ady JSAN | il yadd gl 8 aliaill 50l 5 s Alal) dalisal) 1 2 g5 T g uanl)
oB ) Sl Laiy i) 29 ) 1S ae (aS )81 5 jaly (e (Bl Jad sll HNMR (pasaliall )l il
o) IS a5y (s (B lalle 58l e S S Jelill e @l S el HNMR J) s e 5o (7)
L g paall Ay penall slal¥) sl laliaa | 505 (eSS 3ale o yedal | Slily SV a5 51K e il yadd sall (8)

238



Odlaall g Aslial) 5 39 ¢ gaad da gall cladal) Gl g Aslial) 5 ) 3
2016 Slall ghail) g ad) sl

Lpfiddle yad culae (paS 58 (e a2/ yilile 308 5 die Jas gl dua ol gul) Alladl) Qs algds (8 (e LS
, E.coli, Pseudomonas aeuroginosa) i— a8l Y3l e (11-15-13) g Soasl 5
(14-15-16) 4lai i 3 (Gentamycin) sabe ae 43 )ie N 50l e (Staphyllococcus auerus
TGA Gand (pn (9) o8 JSall | 4l L e J5¥) Jialuall i 555 5830 LSl e
e S S 3 el (e Bl (5 el gl S pall A ) jall Alaall (A ds ol sl e DTA
sana CMC g (S 5811 5 il Aglee JLaS) 40455 (187.62-247.1C ) (520 (s ¢ Al s CMC
A Adlide dadla Jl gy GaaS Sl Gl ol ) padll dnlee (28 aS a0 Ay p—add sl ALl
oty il oda aagd «C3 S all (10) o3 S 8 LS (pH=1.1-7.4 ) o= o° (37) 3l
0 JS5 anaaldl a6 3 aeS SI (Jie dpnnda o) ga 5 ) 52 lediaS 3 gall

Slalitiuy)

sy aide yu sy el sl Aldid) e GaeS SH Jla) AlSa) iy Cand) Ll i 8 A b))
3 yaal 3ga g o). Lun gl g Al Cilas ol o2 JLAs) AilSa) e chae b 4 fia oty Aali8a Ay iaals
il eSS pad all € 5 i) aS) HNMIR G L) L3 3015 (S SI sl 5,1 e pamnal
Bl 5 Ly )5 o) yaS AlSia) (G el (S ST oy 5l Sl A )35 4y sall Alidall o 51 0l
Al a3 (55K Mme Jramy (531 (aS HSI AN 30 il dpilal il il Ayl 038 (e
e Al (S KU A b sl lladll Al V) il 8 em g g LaS L Sl (g Adlise £ 53 Ay b 5l
. Lﬁ}:‘;“ liall

8alal o) peall Cant Aa 3V Cada a5 (1) A3 JSAN o oS Sl Fisdd o) peall aad A3 Canda i 3 (2) A8, JRAN)

239




Claall g AeLiall 50 3 ¢ gad Aau gal) ciluadial) Claall g dslinal) 505 g

2016 (Sl gl g ) 3a
gl sill an GaaS SU1 5 jalid elly SV 2y )i

&uﬁ)ﬁ\ﬁ)ﬂéﬁﬂ\éﬂ\dﬁ;ﬂ\c@ﬁ(S)(éJ@\
N,

7.9
— 0

y : 5321; e e
T o e '»'554‘2' = )
B [alzhsl iz [gzEEiEs
=S SN el gl izl (il Canda a5y (7) Q8 JS) =S SN el il il il Canda a5y (8) Q8 JS)
Mealle Caly S

Controlled curcumin release

pH7.4 g0

516.42C

@
<}
wi%

20.00
408.51C = wt%

320.84c PH11

asarc 247 -20.00 Ti d
40000 80000 00 me-day
)

O Gidal) el sll DTASTGA (s o5 (9) ad JSA Aaala )52 GaaS SU Al all ) il a5 (10) A8 JSS
CMC-caS SI ¢37 Aa 3 ddlisa

References
1- Manual of Methods of Analysis of Foods. 2005. directorate general of health
services. ministry of health and family welfare. government of india. new delhi.p.218.
2- Ishita Chattopadhyay, Kaushik Biswas, UdayBand yopadhyay and Ranajit
K.Banerjeel.2004. Turmeric and curcumin: Biological actions and medicinal
applications . CURRENT SCIENCE,. 87(1):120-125.

240



Odlaall g AsUial) 5 59 & gasd Aas gall ciladlal) Odlaall g Asliall 30 5
2016 Slikall yghiill g Ciall 3L

3- GianmariaF.Ferrazzano 1,*, lvana Amato 1, Anielloingenito 1, Armando Zarrelli 2,
Gabriele Pinto 3 and AntoninoPollio 3, Molecules 2011, 16, 1486 - 1507;
doi:10.3390/molecules 16021486.

4- Ishita Chattopadhyay Ishita, Kaushik Biswas,Uday Bandyopadhyay and Ranajit
K.Banerjeel.2004. Turmeric and curcumin: Biological actions and medicinal
applications . CURRENT SCIENCE,. 87(1):120-125.

241



Odlaal) g dslial) 34159 i gasd da gall CiladAl) Odaal) g dslial) 3415

2016 Shall g ghilf g il sl
S S Ao (O5l Gl sl Aatad) dplal) cliladl) clalidiunl) gany e i 52
) g8 sls

52-The Effect of Combination of the Extracts of Medical Plants

(Trigonella and Olive Leaf) on the of Level Blood Glucose
Opead) 3o Al ¢ Glala Jlaa ¢ samaa) a3 ¢ 598 Jlas alla
dgadal) cila tiacal) g A ga¥) gLl &ﬁjSJA/gsM\ Jnshatl) g cuanll sLa
. gov.igbitar@crid.industry

dadal)
sy o Legin gmdally Adall cuy Hod 5 st il GBlsY Al Jlall paldiuall e JS 5l G o
O g Sl (e i ade ol ekl dal G QLS ST dady 4y paall o) ) (& Caadiall (5 Sl
4y phall Aol g S VL Cntud) 5 Sl Lladll Gl il a3 Sl (6 gie (a3 A g )
53 galae o ) 1N Caand s (48) Waaxe (IS 4y <A ol il e Al all cusa) L dae 5Y)
Sl Jids Al el (Gp) A5V Ao ganall oy . Gl il (8) el de sana JS ¢ Al e
Alad) )il Jich (Gy) Al de sanall oy ¢ Aalaall ye ol oanda 5SS (5 gina Al daplud
oa e Aladll Gl il el Ll 5 Aagl 1 ¢ A aalaall ¢ claliiidl de jaall e 5 o Sl
J<U asle (200,100, 50 ) sl cuns S A 053 Gy paliine daul g dalladly (g S
) S Dl shse Caved ¢ ;.eetwi Ayl 32a) B2l 5 e Lagy qoadll el 5 () el GO e pl e slS
Syl 48 paal () 5Y) Anglia g ASlgiuall il pudl dpaS Gl () ALYL ¢ sl JS JAA 5 La sy
odgd Apadlall cl il Cilaa ) el e aalad Al 2 L oaa | QLS VL a el Liaal
ol oSl (e Bladll 4pusall Gyl 2 duae 8 5S6KI ggie o cilaliiug)
+7.2) Y (285+8.1) mg/dl e 5SS (s sia (A (5 sine palaaal ) il ol 3) ¢ luS 51
e L) (1200 ) mg/Kg.b.w sl (s (aliiue aladiul e a aill e aal )l & sl 3 (165
) 3 qabd dag i 33ad Ol saall (555 (e LS /alsake (200) @euadll OLSE AAN ) oh aldtiiu aladiul
2l e o (100 )/ aale (28948.9) (o Sull (5 sisa (alidi) (& Lol 5 (g sinn (38 525 ) @il
@l e et gl Ay L) el ) g ossed) Aled (B (170 £7.2) Y monills eadl Js
D% s sl GsY Hl S paliiedl e S ol sl (35 e sLS/a) sake (200) (e G sSal)
die (154 £ 7.7) ) pale (289:+9.8) (10358 5iSI (5 siuse (alédil Apusi (8 Aaial g ilidl) ulS 88 Ala)
GlsY alall Sl paliiudl e JS wad o) oeboSall ) Slal all i ¢ a1 g sl dlgsd
ol Y Ha U WA hyany dalislle) el s 5l Legd sl 50y sl
¢ Ol 05 e LS/ 6l sale (200 ) Ae s die dala s LS SIVL Gl (5 Sl dbiadll o) )
G Apmpnail) < jnil) e 4 lie LagalS (g gmg g e Ul gonl)  jad Nie s gum g STl das ) 8
cGlaliiuall ae dldlaall ¢ g

w\qum‘u}gj\&\)}\‘W@f‘eﬂ\gﬂ\gw‘wuhu;lp&ﬂws

-

dadiall
o=l G pal) (8 5S I (g glue g L8 )L sl A 9 4551 )5 Jal s e Al die e dlls Sl el Jiay
st sl o305 Ll e (ol s iy a IS Spms ol Gl 381 (5 se) (g yalls (llad
O ol s P s IV 5 ol ¢ gaall ¢ i gall ¢ g KU il (8 ol eI (i i
i il Sl el e 8 Al Glie Y15 bl Aadtd g aa il oY) AibaSl cladall i g
e s allall (e diling (3halia A padidt Al Qe V) (e g 53 (400) (e ST lis o Cua ¢ dials Laaly
ofaldl sl b lghe QM o2 | sl Be el e el bl s

242


mailto:bitar@crid.industry
mailto:bitar@crid.industry

Odlaal) g dslial) 34159 i gasd da gall CiladAl) Odaal) g dslial) 3415
2016 Shall g ghilf g il sl

5% el ¢ 8l Aaily 3 jemall 5 A 3l LAl (e sa 5 A 3 Aladll aly (5l i g 58 0 s 3
g sanall ¢ (Agadlly Banll ALty 3 jaaall ol Y15 Ciliall Jia) dould Ly oyl 8 2saall Lo
ol Al et (B dall e (70-40) Basoall el )3l i U sead Bale e padas (550
syl gl 0 Al el al clua o ol Al (mny pe a5 10y 25 jenll a8 ey dicse
8 Al 3alall s Aade dgada <l a8 Led LBl )5l | 2 (12-10) ) daay 8 3 g ¢ (6-3) O L Bile
okl LSl g il daglaa Wil 485 yma 33 a5 (Oleuropein) GwsosdsY) and GIsY)
Al yadl U8 e 508 g sl sV 5 Aalgdl anad) il sy 431 LS | 5 ,aY) 3 jlall da8al sl
Jaas (Oleuropein) cmsosd sY) Lo ety S cldcall o3a 5, dgalall saliaall 45 5090 o sl& ) 5 jlal)
Sl g Apuliaall (e Adline £ gl ¢ coall (al el (e waedl AailSa b5 S Bald D o550 61

L Gadall gyl Gl el
I 5 ¢ sl s¥) S e o (ssind gd 5 S Apla Nl (53 GI5Y b elld I ddLal

s gl g il jall =3 Al Adadil) 35l a5 (Calcium Linoleate ) aswed\SI cul giil 95)[;2]9!

TR IATCRR
daals 8 Ailay) bl ad 8 Gl Giia | Olive Leave ot il Gl sl caeadind @ axdiall el
el Galitidl juma ¢ 4l S dadad) alainly cinday ddall Hsd 5 g3l sl cailar | slasy
Leall Gl 5 Gl 5Y) (g a2S (2)) 2k (il isa) aaniall Gadlaiu¥) Slea aladinly o5 3 G, 5Y
Dl Al alasiuly =l ) jas ¢ el (6) 5aals o0 (90) 5ol a da s Lhiall cldl e i ((15)
s ) galdiie pas (5900 ) mbar . baas 20 (55) B)ls dajns Jalie akia aad
= ¢ LSl e de (500) B sl (a2 (100) pladiuly Sl (Fenugreek Seeds) dalall
.(-900)mbar. bia 5 4 g da 53 (55) 3l s da i sall Al aladinly S 5 paliiil)

D QS 1Y) Balay gyl

Gyl 5aal Ladliall ) gl o pad o3 Ayl )l 8 5K II S (5 st gl ) Calas) (a jal
Ol 005 e LS IS8 LS gV 33l (40 ol ake (150) e 4 sinall g il 5 Sl (50) el (p ydie
OS5 (% 10) Jslae o deasly (1) llgall wopady Lo sasl 5 5 el il cliall b
6 st gl ) Ga ST Gaad AN QLYY 8 Al S (5 ste Gul Ladey ¢ Sl Culaa) 8 g ]
el (S il

P4 sadl 4 ) aranad
e Syl S o)l ) &8 (e (36) aladiad ¢ IV Al el cilad ¢ Jal e GG e Ay el i
3Soe ) il 3l saal) il 8 Caea g daaall 5515 2l Do ol gl as yall 5 A0 sall A48 S 4
Gl el jaY dediall juleall oy A8 e gf Badd S iy ¢ el Aralad AplaYl el
G simsa S (15 o sall e sanaS Spiel (V) ¢ paala (6) A8 e B gy O e 5 Al gl
SIS ISl ke (150) e pad Al g dualal) | el )1 ZAED | 40N aalaall Ll ¢ Lirgada L Sl
DY S5 il e gl Cagan e 3SH dry g LTS3 Le s (LS 5V Baley Gl sl (355 (e
dll Gl oo 5N B paliiue il sl pjad & Gl sl a3 e Ja (1100 ) IS a2le (250)
Go ¢3S [ pale (200,100,50) 58I 5 Glses [ A5 S (200) Jrars daldll de jaall aladiuly
(e all) A 5Y1 e panall g i (8 (5l e el il Aagl M1 ¢ A e pamall (30 IS usall 335
(600) o Asinally 5il5 Sl (200) o ad Gl de sanall Wiy Hhidl cldl o anall iy
Ao genaS Liiniy Sl & il e g Sl z el addine S 23S Al Bale (e ol e 5 Sike
GO Sl (s siue LA masi ¢ qalad dag sl saaly Baaly 3l Ly g all el dhis ge dailia
cany JLSY aall pan s 8IS G gually aia &y el G elgll amy | elall (e LSBlgial Jana () sl

243


http://ar.wikipedia.org/wiki/%D9%86%D9%88%D8%B9_(%D8%AA%D8%B5%D9%86%D9%8A%D9%81)
http://ar.wikipedia.org/wiki/%D9%86%D8%A8%D8%A7%D8%AA
http://ar.wikipedia.org/wiki/%D8%B4%D8%AC%D8%B1%D8%A9
http://ar.wikipedia.org/wiki/%D9%81%D8%B5%D9%8A%D9%84%D8%A9_(%D8%AA%D8%B5%D9%86%D9%8A%D9%81)
http://ar.wikipedia.org/wiki/%D9%86%D8%A8%D8%A7%D8%AA%D8%A7%D8%AA_%D8%B2%D9%8A%D8%AA%D9%8A%D8%A9
http://ar.wikipedia.org/w/index.php?title=%D9%84%D9%84%D9%81%D9%8A%D8%B1%D9%88%D8%B3%D8%A7%D8%AA_%D9%88%D8%A7%D9%84%D8%A8%D9%83%D8%AA%D9%8A%D8%B1%D9%8A%D8%A7&action=edit&redlink=1
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%B2%D9%8A%D8%AA%D9%88%D9%86
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%83%D8%A7%D9%84%D8%B3%D9%8A%D9%88%D9%85
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%AC%D8%B1%D8%A7%D8%AB%D9%8A%D9%85
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%81%D9%8A%D8%B1%D9%88%D8%B3%D8%A7%D8%AA

Odlaal) g dslial) 34159 i gasd da gall CiladAl)
2016

Odaal) g dslial) 3415
Sliall s ghail) g Caad) 3L

(%10) Jslae & calaia a8 (Gab Sy aSl) Lapll slzac) Ll (oAl il Clia gadll
Al 5 A 53V Al SN S il i ¢ el Gkl o g Apnndl) Jllail £ 2y e 58
bl Al 5aa) L g aoalaall asand

dEBliall @M\

Lladl Gl 4 5SS clhsiue oo sl BsY HAD Sl paliiuall gjad il
QLS SIVL sl (5 Slly

Aa )l pspe x5S I S il slsa (B el 5 5 sina (i) 25 (1) o) sl b @l a5
G sY Al Ll (aliiiall (e g her GlaaS Y] sl 5 Sl Lladl oyl g jad e gl
de gena e A3 lhe o paill Apie 30 5 il 5 sUamall de el 5aly ) ae Lidyla consliii il il 3 ey g3
o Fusal Al 5 Al 1) AN waalanall 8 Cuzmidi) 28 5 6 KN Ul giase ) Jan g1 3 ¢ AU e pendll el
45k A8le (Rl 13g) o < ) (i g aal Sl & sanl) 8 (e a5 e el e SEH § g
Ao ganall (3 5SS Ol e () 4 lae dalall e senall (8 il CulS s de jaall aS) (6 s
L dlal) A dladl) e 138 5 BN & il e oSl z0lal Wil anditiall SLaasSl) o Slall $Uaaall 5 dusalud)
S & sl e (g Sl pam pa i oS II S il gle (mdA B G s 3 B Y Al Sl (aldill

Wl )y paliiue g s 3l Bl paliiuad Al Al e g e Ll (1) A Jsas
il G ylall )yl (o Sl Bl i LS WL ao 2l ¢ anall (35 e 238 / 22k (200,100,50)
el S e &5 aally (dai aall oS SIST A gl Al e Jaiy  oluad) o gialls Lo jana

. 50 100 200 600
st | ST s | s | s [t
(esY)| (G1) (G2)
(G3) (G4) (G5) ¢1 53l (G6)
g 0 2240.20 | 24+0.32 | 24+0.29 | 25+0.33 25+0.32 23+0.22
'(,‘)’” 2 24+0.17 | 21+0.21 | 22+0.21 | 23+0.24 24+0.24 24+0.19
& 4 23+0.18 | 19+0.24 | 20+0.21 | 21+0.22 | 24+0.20** | 23+0.27
Jss 0 41425 | 4.3+2.4 | 4.1+7.2 | 4.0+2.6 4.3+1.5 4.142.7
Ji) gl 2 42418 | 5.8+2.1 | 5.6+1.8 | 5.0+2.3 4.742.9* | 4.2+1.9
Jala s 4 43415 | 6.8+4.6 | 4.9+1.5 | 45+4.4* | 4.4+4.3** | 4.3+1.7
9 g 0 88+4.5 | 278+7.8 | 280+8.1 | 288+9.2 285+8.1 17548.1
él/ 4y 2 02+3.8 | 290+9.5 | 230+7.9 | 212+8.6* | 180+7.1** | 160+7.1
4 94+6.2 | 35049.9 | 189+10* | 177+4.6** | 165+7.7*** | 140+7.7

il Jliie) e i) 8 jlidl de gaaa JS5 ¢ P < 0.05 (x eal Zanlidll 3 gaall ae o) 8 aa )l (5 Sw
P <0.05 gl de sane o i ) B 4 pridal) apelaall IS P < 0,05 ddabaall a2y 5 8
OS5IV aaiuall (5 Sl dbaall ol il 8 558 I S il giae e sl gy g e il

Al e am SN S sl (b gl s st palER dsa s (2) ) Jsaad) @B
il alfiaall e Adliaa g m ¢ SV Cantuall oSl dladll Gl il asad e gl

Al U ¢ T palaall b o) 35S I il siase ) Jan gl ¢ (Al de ganall) an el de sene

244




Odlaal) g dslial) 34159 i gasd da gall CiladAl)
2016

Gdlal) g icliall 308
Sliall s ghail) g Caad) 3L

ORI gl (o) gl iy gl ) g san) 3 @RI ol ) (e (A g sl (B Al
b SN il stse A e ddlal) de ganall b aliil) CuilS 5 de jaal) A (5 shusay g0 yka Ale
c B g sl e s Sl (pm ye e 5SS I S Sl glase Gl (AAddall 50 Dy 3 e dlall 4lladl

gl sl 55 le S / ile (200,100,50) Glal s 5 paliia Ll ¢ (2) ) U
Ll il Lo 55 sl L 55l e gnn ol Aunslall 1) Sy ALYl i O SV

el S ae A0 laL adad aal) S IS

B B el Ko il o v (U e
)| (G | (G2 |76 | (Ga) (G5) | <151 (G6)
sy, |0 |23%021[ 245018235027 | 23+030 | 235032 | 233021
> 2 | 201018 | 212022 | 212024 | 224024 | 23t024 | 24+0.18
() 4 | 24%0.19]19+0.23 | 20022 | 21#022 | 22023 | 23t0.25
BrE 0 | 41225 | 4324 | 42123 | 42425 | 43t22 | 4126
il s 2 | 42+18 | 58%21 | 57415 | 52426 | 47+27 | 44+21
el 4 | 43%15 | 6.8t406 | 40118 | 45244 | 44%43 | 43%26
o s | O [[88%44788407 262489 | 279590 | 28489 | 285487
S fis| 2| (90245 | 350810 | 240577 | 21938.2% | 200:03* | 16469
4 | 94£52 | 370£9.9 | 2009.6 | 180+4.3* | 170+7.2%** | 140%8.9

il Jltie) (e iy @ Jlial de sana IS5 ¢ P < 0.05 (e sl Gaulidll o saall e ¢ 8 an el (5 S
@l b P < 0.05 aaall Ae ganae pa i 8 &y yiidall gulaall G P < 0,05 Adabaall a2y g (8
Ll @l ypadl) o lagin 3l &3 ddall Hods s sl GlsY il Jld) paliiid) e S

L Ol IYL Gl (o Sll Al gl yall (uly KA

245



Odlaal) g dslial) 34159 i gasd da gall CiladAl)
2016

Odaal) g dslial) 3415
Sliall s ghail) g Caad) 3L

sl 5 cu) paldins 5 sl Gl palitedd Ll Gl Ge e 8 0 (3) ) s
ol Al il g S8l AlaY) i S SIVL a3l ¢ ) (55 (e i€/ p3e (200,100,50)

5l S e & ally b w58 ISV A sial) dail) e 5y  deal o gialls Leie na

. . , 50 100 200 600
claged [ TP S | s | s | g shs
' (G3) (G4) (G5) ¢) 53 (G6)
Body 0 22+0.20 | 2440.32 | 24+0.29 | 25+0.33 | 23+0.32 23+0.22
weight 2 24+0.17 | 21+0.21 | 22+0.21 | 23+0.24 | 24+0.24 24+0.19
(gm) 4 23+0.18 | 19+0.24 | 20+0.24 | 21+0.22 23+0.20 23+0.27
Fluid 0 41425 | 4.342.4 | 41472 | 4.242.6 4.3+1.5 4.142.7
intake 2 42418 | 5.842.1 | 56+1.8 | 5.0+2.3 4.742.9 4.2 +1.9
ml/day 4 43+15 | 6.844.6 | 49+1.5 | 4.5+4.4 4.4+4.3 4.3+1.7
0 88+4.4 | 288+9.7 | 282+8.9 | 279+9.0 | 289+8.9 285+8.7
B;;/%?r 2 | 92+3.8 | 290495 | 200£7.0* | 177+8.6* | 169+7.1%* | 160+7.1
4 9446.2 | 350+9.9 | 184+10* | 160+4.6%* | 154+7.7*** | 140+7.7

Dhfie) e iy @ il de gane JS5 ¢ P < 0.05 (0 aoal Al 3 gaal) a5 88 plasd) (5 S

P < 0.05 5kl de gana aa i) 8 4y pidal) aaalaall SN P < 0,05 Aabaall day 5 Jid 2l

$sime i *

Ol i) O sam D18 A e Jeny Jully W WA 8 Guils JSY ) audant o6 QS Y1 dee
Reactive ) s_all Jsdall (sS85 A deall 280800 25a% OSSN S (5 50me o)) ) (505 Lea
s zisal araal ol o siald) Lgeadiiy Al ALl ol sall aal e Liiay 1 (Oxygen species
Al Al Galiiad) s o) | aally 5N S il sl o clialiiial (e 53l Al jo (gl
S 2sm LS VL il (5 Sl Abaall il goall 3 aall S <l gise (mid B O3l 31 5Y
Cla sl Al b o) e (e paliiuadl 4 5a, W [ Aantioxdan  Aactivity] 32uS3U 3aliadll 4iled
S il Al ) (e LIS 8 583 Le ae Gt Ailal) Cas) il o) s AN Aladl) 3 gall s
e SV ) il ) T3 il ) . Phall S i b Aladl) lley g2 Gl sY) S e 25a
ladl clilgall 4 Sl Glgiee (mid 8 mals Ll Gl 35Y Al Sl palii)
Juexiad ie A8 3l S 286 Blasall de jall o laaies S Ll Gl 5 LS YL il 5 Sl
o) Jas ol Lt cqabial Ayl 55 50 a3 Gl 035 (e SIS /pl sk (50) <S5 Akl gl Aoyl
(200) de yadl Jlexinl die muial g (5 sinall L3 S5 Al jxle (100) ) @adll 4o ) ) Ladie S|
) Al Ao sanall Zun sall an yall G gamay A5 e zal 5 (5 sine (58 I il CulS G ¢ Al 2l
il gall wasad 8 (AT Aali e L ylainlll e a2 5 Sk (600) Slaslh S ally calge
Cl sise padd ol el Bl sY aladl el Galiiidl ae (oY) & il 8 axsiin) L Al
G5l By paldiud of e 13 das 053l 3o paliiee Al G adde Jaas Lo JBI (S S
Aalrall il saad) (el S Apmpnl) o jlaill i 45aST Le 138 5 all S Gl iane add 3 ST Aad
Al aa el de genay (VlaiplSll dallaall ) sl pa el de senn pe d)lae Claladiualy

246



Odlaal) g dslial) 34159 i gasd da gall CiladAl) Odaal) g dslial) 3415
2016 Shall g ghilf g il sl

Osi il B paliiue (pe g e aladinl o)) | (Z0e b dldaall e 5 Sl dliad) 40l de sanll)
b kil 4l ClEl LS g Sl (o ye z0le 8 Ll daical g daaiia il Al S Adall ) 5d
Aladll el b paliiuadl e JS B3 sall LS pall (5,000 sall Cufly 1385 (3) B Jsaadl
& Al 5 Al il 5 ¢ LSSV drdy oSl liaal) ) gall gl Sl A add e (5 gacail)
L by 8 2ol Lae S oY1 sale ) 8l ay jad Jady dadaaall Ui UDIA Ll s Jaali sale) J s
bl lemas (3 5 ey ) a e i) Jelad Sl (s e JEE UL s 0l suiY) (g 5a 8 1A

J.\La.a.d\

1 - Mandrup-Poulsen T. Diabetes. Br Med J 1998; 316:1221-5.

2- Amos A, McCarty D, Zimmet P. The rising global burden of diabetes and its
complications, estimates and projections to the year 2010. Diabetic Med 1997; 14:S1-
S85

3- Casaburi I, Puoci F, Chimento A, Sirianni R, Ruggiero C, Avena P, Pezzi
V:Potential of olive oil phenols as chemopreventive and therapeutic agents against
cancer: a review of in vitro studies. Mol Nutr Food Res 2013, 57(1):71-83.

4-Bulotta S, Corradino R, Celano M, Maiuolo J, D’Agostino M, Oliverio M,Procopio
A, Filetti S, Russo D: Antioxidant and antigrowth action of peracetylated oleuropein
in thyroid cancer cells. J Mol Endocrinol 2013,51:181-189.

5- Bisignano G, Tomaino A, Lo Cascio R, Crisafi G, Uccella N, Saija A: On the in-
vitro antimicrobial activity of oleuropein and hydroxytyrosol. J Pharm Pharmacol
1999, 51:971-974

247



Claall g Aeliall 503 sl Aaa gall cibabal) Claall g dslinal) 505 g

2016 Sliall kil g dad) 5La
2a pida 200 dalige S il J 93U gSula Jaalal paniiceal 48 e At ama 40 5 -53
Lgild Al o

53-lragi Pharmaceutical Formula for Miconazol Nitrate Vaginal

Suppositories 200 mg with Its Stability Study
, dands sal gl se A, (Al Jo 58 ale | puali dsa (fa, al ) Cata 4y, ube Juld (ol
,Q\Mﬁu,ﬂ\é.& LQAA’MAA&J,JSB&JBJ&&
ddal) e lieuall g 4y 9001 L g igay JS e/ Sliaall g ghaill g iad) 3L
ibnsinadrug@crid.industry.gov.iq

Aaaddl)
g ASa g pill Jie aladl CllealY andiing 5 il Hhdll slcas dale s <y il J 3l sSile uaniv )
S b Js S e (598 Jalat At bua aaly dul all o3 il 5 Aligall Hiledl) (g 5aal 5 (b))
DURY) b A el caly JR I iYL A el dulall JEY) e elmill aale 200
Cusal 5 (%40, % 4,285 5 sa a0 ) Adlise 5l a Gila A pral) i) (e (g skl
Juadl 3yam g a Dl o lgiiil oy i apancl Adlisall 5 ) jaldl ila ja b el 6 aad i) e 4l 4 50

Y Gl e Ol e J8T ad A0EN A ) s el S gy )5 0 3al) G s

 Aglige daala | Cy i 550 S ¢ Aalibal) cilalS)

dasial)

Clanal #3ed cy il JoobsSle dulad ) jliny @l phdll dliae dale sa cyjili 5 3L sSHla
2] (clagiall £13) dlgall dpmca sall

«Jsilisall 8 (LA QB colall (d lan Gl s Qi ey 85 Gl o (il (8 58 5l 5 30 S0
Bl (%696) Jsitiy) & lsill Juts

Ol (Sl dulie e ja IS flal o g Al 5l Byan Allad AaVaua cliSa )
ple olsd (A Ty sl J 53U s Aseat Al B O e ae (Y15 Jladl sl 53l e J pranll Gaginsdl
1agd 481 je AuS 5 lia (oS () B9 pa oa Al all sda (e Caagdl ), Al jall Ay ga¥) IS HE 8 sl Y
AL Al e Y apall JSE)

kil Gse )l sam e Ohdll gglall cliall Gl Gaok e deny cuil Js LSl
@ mh@-al\ 8padll (g s andind Jagall dliast iy 51l J 5 30 Sila

Allad e o) gaS Adadlad) 3 gall g cdriaall alaal) g Al 33l dde 200 Cu il J 53U sSile 4S5 (g 9
8 el A A AN Al 5 6 als casal D lsSile Jaelad G i dae) o Gl Coon

Jasd) 43, )k

AN o) gal) s 3V 8 bDA A 05 Sk (250 )daie IR ey il g 3l sSle Aladll salall &) s
Laa A gall g3 | ae (0,2) Adadlal) 3okl g | a2 (189.8) Aviadll (alea¥l 5 ) jall o s alay 38 )
d})\.}}&\ﬁuw‘zﬁw‘@&m‘,d\ﬁ:\gﬁ(15)BAAJM\M‘CA@LAM(;M\J(O650).&)\‘);2;).3.1
(10) 32l Jdall (i ga | 4883 (20) 32 absall LI aa g pxilly (@bl Lol ) 22 (10) < yils
W5 Lplaa amy Jaalaill )5 and | 2,00 OS Jig o (2) paa 480l Q8 8 Llal)l cua | (@il
5okl Aeed ) zalaill il s Alay sl Ay ) st 85 )5Sl 3 ganl) ae Alilaie (555 ) ang
LA sl Claial gall dgiUas daniil) CuilS g il gadll ¢ jaY e il

248


mailto:ibnsinadrug@crid.industry.gov.iq

Odlaall g AsUial) 5 59 & gasd Aas gall ciladlal) Odlaall g Asliall 30 5
2016 Slikall yghiill g Ciall 3L

,°e4,uﬂ\EJ\HZ\A_JJ):\%MM:\_)J\PQ\;JJ_)}eH(180)33_;0] uj:\_\.&)ﬂ\ Gy
el a3 AR b 1Y) e Bl L2 sy S (HPLC )Jboen paiin 5 (%040

(D)
dEBLaY g gLl

L2013 il A 5oV sias 8 53l sl Clbeal sall 1 1ol s juina Ailine iy 5 | Al ) 038 3
) Lol s i e lanal Jpalaill 52018 5 Alladll 5alal) AL < juma aS) 5l
(05409 064’:Xé)ﬂ\5)\‘);:\;‘).3)MBJ\PQ\;JJ&NQEM\@)NZ\#&\E\M\)chuj
Loy ikl 5 all a5 3 e sk UL mnioall el um (1) oy Jpiall b cain o
AR5 )l o 8 Lias e S ikl
Mﬂ\ﬁ)\ﬁh)h}@maﬂ\eywumM\fcM\(z)eﬁjdjdﬂ\d%w

CJ.«ZOO Jaalad <l yis J g 3l sSle 4uS il @Mﬁ\}mb‘)ﬂ\«_\\).\a_\]\(l)ea‘)d}h
ASLMoJ\‘);&_i\A‘)JJ.Lcw}\c&(@u)ﬂ\j\u&y‘uﬂ\ub)

NO. Storage time(month) Temp. Conc.% of miconazol nitrate
1 Zero time R.T. 99.7
2 1 Refrigerator (4) 99.58

°C
R.T. 99.43
40°C 99.63
3 2 refrigerator 99.46
R.T. 99.28
40°C 99.84
4 3 refrigerator 99.34
R.T. 99.13
40°C 99.05
5 4 refrigerator 99.22
R.T. 98.98
40°C 96.26
6 5 refrigerator 99.1
R.T. 98.83
40°C 95.47
7 6 refrigerator 98.98
R.T. 98.68
40°C 94.5
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NO. Temperature T90% T90% Log k
°C month year
1 R.T 48 2 -0.5557592
2 Refrigerator 24 4 -1.0229406
(4) °C

3 40°C 18 1.5 - 0.2684004

JJUAAJ\

1- Sean C Sweetman, 2011, printed by LEGO S.P.A., Martindale 37 the complete
Drug Reference, Pharmaceutical Press, USA.

2- Janet Woodcock, 2012, P.D.R 66 physicians’ desk reference,USA.

3- British Pharmacopoeia press, 2013, British Pharmacopoeia, U.K.

4- Kim Huynh,(2009),Accelerating aging, Handbook of stability testing in
pharmaceutical development,springer ,USA .
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54-1raqi Pharmaceutical Formula of Ketoprofen 2.5 % w/w Topical
Gel for Treatment of Inflammation and Pain of Joints and Muscles
with It's Stability Study.
gl (audaga da (087 038 Yo 2.5 Oidg s shS mdaalaal A8 e AuNaua 4 5 -54
gl Z\M\JJ & Sanl) g Jealdall a'ﬂj lgd)

Kusay Fadhil , Zina Midhat , Hadeel Harith , Amer Khazel
Corporation for Research and Industrial Development / Research & Production
Center for Drugs &Medical Supplies
ibnsinadrug@crid.industry.gov.iq

Abstract

Work has been carried out to develop a new national drug product gel containing
ketoprofen 2.5% . It is used for local relief of pain and inflammation associated with
rheumatic and muscular disorders and soft tissue injuries such as acute strains and
sprains.

Several formulations were prepared using different gel bases, preservatives and
humectants. Selection of best formula relied solely on physico-chemical testing of
sample exposed to thermal stresses.

Stability study was conducted on the product for 6 months at different temperatures to
determine the expiration date and the best storage conditions.

From the study we obtained an anti-inflammatory gel of good homogeneity, softness
and adhesivity.

The expiration date calculated to be not less than(2)years.

Keywords: Ketoprofen, gel, stability study.

Introduction

A transdermal delivery system for non-steroidal anti-inflammatory drug( NSAIDs) has
several benefits compared with the use of oral NSAIDs. One advantage is the
achievement of a therapeutically effective local concentration of the medication with
as low a plasma concentration as possible in an attempt to avoid the potential adverse
effects of systemic absorption. % The stomach is avoided with the use of a
transdermal delivery system, eliminating the first-pass effect and metabolization of the
drug by the liver, minimizing the adverse gastrointestinal effects associated with oral
NSAIDs.? Transdermal NSAIDs have been shown to have a much lower incidence
of adverse gastrointestinal effects compared with the same drugs when taken orally. .!
In a review of the literature, Vaile and Davis." concluded that a sufficient number of
studies have demonstrated the superiority of topical NSAIDs over placebo and
suggested efficacy equivalent to that of oral NSAIDs. In a systematic review of
topically applied NSAIDs, Moore et al.”! determined that no study up to that time had
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shown a significant benefit of oral preparations over topical preparations of the same
drug used to treat the same condition.

Ketoprofen is a non-steroidal anti-inflammatory drug; its use in is well established in
alleviating pain and inflammation disorders associated with rheumatic disease, joint
and muscular disorders. Pt is a crystalline white powder with pKa of 5.94, partition
coefficient of 0.97. It is practically insoluble in water, freely soluble in acetone,
ethanol and methylene chloride. 1"

Ketoprofen works by blocking the production of some of the body chemicals that
cause inflammation, pain, stiffness, tenderness and swelling. Ketoprofen gel it used in
Symptomatic relief of pain in such conditions as soft tissue injuries, including sport
injuries, sprains, strains, muscles-tendonitis, swelling, backache and rheumatic pain. ™!
The anti-inflammatory effects of ketoprofen are believed to be due to inhibition
cylooxygenase-2 (COX-2), an enzyme involved in prostaglandin synthesis via the
arachidonic acid pathway. This results in decreased levels of prostaglandins that
mediate pain, fever and inflammation. Ketoprofen is a non-specific cyclooxygenase
inhibitor and inhibition of COX-1 is thought to confer some of its side effects, such as
Gl upset and ulceration. Ketoprofen is thought to have anti-bradykinin activity, as well
as lysosomal membrane-stabilizing action. Antipyretic effects may be due to action on
the hypothalamus, resulting in an increased peripheral blood flow, vasodilation, and
subsequent heat dissipation. !

Any new or generic active pharmaceutical ingredient must be formulated in a suitable
dosage form to enable the targeted consumer to get active and safe drug with good
features, so ketoprofen gel which is a generic drug not manufactured in the Iraqgi
pharmaceutical companies, Therefore, the aim of study is a necessity to have an Iraqi
formula for this dosage form with its stability study.

Methods of work

The formula contains ketoprofen 2.5 % w/w as an active ingredient and
triethanolamine, lavender essential oil, ethanol 96%, methyl paraben, propyl paraben
and distilled water as inactive ingredients.

Initially ketoprofen was solubilized into an emulsion made up of lavender oil,
triethanolamine and distilled water. To this mixture, a preservative system of methyl
and propyl paraben prepared in 96 % ethanol was added and stirred continuously for
about 15 minutes. Prepared gel formulations were evaluated for their physical
appearance, pH, rheological properties, drug content, and stability. The pH was
adjusted as required to (5 — 7.5) with triethanolamine, this is the pH range of human
skin. filled in a 25gm aluminum lacquer tube.

Stability studies
Stability study was conducted on the product for(6)months at different temperatures
( 25 ,40,50,60) -C to determine the expiration date and the best storage conditions.
The results of stability study are shown in table (4) .
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Results and Discussion
In this study, different formulas of gel were prepared according to the specification in
British Pharmacopoeia 2013. A transparent gel of acceptable consistency was
produced and the physico-chemical properties .Regarding stability study the results are
presented in tables (4) and (5), and our formula showed excellent stability over the
temperature range tested. Also the product was chemically stable at all these
temperatures. Furthermore, Zero — order rate of reaction is expected for kinetic of
Ketoprofen gel particularly in the first stage of dropping of concentration. With the
following degradation rate equation:

T90%=0.1C/K
Where:
C=concentration at zero time
K= rate of reaction
T=time
the expiration date has been estimated to be not less than ( 2) years from the date of
manufacturing at room temperature and the results of zero order kinetics is presented
in table (5).

Table -4-The physic-chemical changes of ketoprofen gel 2.5% w/w with time at
different temperatures.

Storage time | Temp. % of PH appearance
(month) °c ketoprofen (5-7.5)
Zero time R.T 99.48 6.02 Homogenous transparent
gel
RT 99.45 5.7 = = =
1 40 98.79 5.7 = = =
50 98.21 5.7 = = =
60 98.15 5.7 = = =
RT 99.40 5.7 = = =
2 40 98.53 5.6 = = =
50 98.21 5.6 = = =
60 98.1 5.6 = = =
3 RT 99.35 5.6 = = =
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40 98.3 5.6 = = =
50 98.09 5.5 = = =
60 97.9 5.5 = = =
4 RT 99.32 5.6 = = =
40 98 5.5 = = =
50 98.01 5.5 = = =
60 97.8 5.5 = = =
5 RT 99.25 5.6 = = =
40 97.8 55 = = =
50 97.16 5.5 = = =
60 96.6 5.5 = = =
6 RT 99.2 5.6 = = =
40 97.65 55 = = =
50 96.21 55 = = =
60 96.1 5.5 = = =

Table -5- Expiration date of ketoprofen gel 2.5 % at different tempretures

Temp. °c T90%day T90%Year
25 1095 3
40 839 2.3
50 657 1.8
60 547 1.5
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Abstract
This work is concerned with elicitation of new lIragi pharmaceutical formula for
metronidazole vaginal gel 0.75 % with its stability study . This drug is used for treatment of
certain types of bacterial infections in the vagina . This formula has an economical
importance in presenting safe, cheap and efficient drug for the patient . Different batches
have prepared including different gel bases , preservative and humectants . Selection for
better combination relied solely on physical testing of sample exposed to thermal stresses.
The formula was studied for six months at different temperatures to determine the
expirydate. From theis study we obtained vaginal gel of good homogeneity, softness and
adhesivity . The expiration date calculated to be not less than (2) years.

Key words : Metronidazole , vaginal gel .

Introduction

Metronidazole is active against several protozoa including Balantidium coli , Blastocystis
hominis , Entamoeba histolytica , Giardia intestinalis ( Giardia lam - blia) , and Trichomonas
vaginalis . Most obligate anaerobic bacteria , including Bacteroides and Clostridiumspp , are
sensitive in vitroto metronidazole. It is bactericidal It also has activity against the facultative
anaerobes Gardnerella vaginalis and Helicobacter pyloriand against some spirochaetes.
Resistance to metronidazole has been reported and crossresistance to other nitroimidazoles,
such as tinidazole,may occur - Metronidazole it is used in treatment of serious infections
caused by susceptible anaerobic bacteria , prophylaxis of postoperative infection in patients
undergoing colorectal surgery , treatment of amebiasis , treatment of trichomoniasis and
asymptomatic partners of infected patients , bacterial vaginosis 2. Metronidazole is a white
to pale yellow, odourless crystals or crystalline powder . It darkens on exposure to light ,
sparingly soluble in water and in alcohol , slightly soluble in chloroform and in ether . Store
at a temperature of (25C°) , excursions ¥ . The formula contains metronidezol (0.75%) as
an active ingredient and it is a generic drug which is not manufactured in the Iraqgi factories ,
therefore , the aim of study is a necessity to have an Iraqi formula for this dosage form with
its stability study compatible with specifications of united state pharmacopeia . This study is
considered one of the important documents for the purposes of registration in the ministry of
health . Inctive ingredients of metronidezol gel (0.75%) , are methyl paraben , polyacrylic -
acid , Trolamine , disodium dihydrogenethylene diaminetetra acetate dehydrate (EDTA) ,

propyl paraben and glycerin .
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Experimental Work
Prepare 3 kg of the formulation constituents to metronidazole vaginal gel

1-Weigh accurately all the ingredients.
2-In suitable Pyrex beaker transfer the following materials

A. Deionized water.
B. Polyacrylic acid .
C. Trolamine.

D. EDTA.

Mix together for 1 hour

1- In another pyrex beaker transfer the stated quantity of glycerin then dissolve accurately
weigh of methyl paraben , propyl paraben and metronidazole then add to above mixture
formed in step( 2) . mix well for 30 minutes .

2- Check the pH , it should be between (4.5-6) .

3- Send a sample to quality control section.

4- Fill in (25) g of lacquered aluminum tube with applicartor.

Results & discussion
In this work different formulas were tested , and then select the best formula . All
the results were accepted according to the specification of British pharmacopeia
(2013) .The product was stable physically and chemically in all these temperatures
(R.T,40, 50,60) ° ¢ . The results of stability study showed in table (1). The result of
stability of metronidazole gel indicated that the product has good stability and the
expiry date of product will be not less( 2 )years form date of manufacture as show
in table( 2) .
Table -1- The stability of metronidazole in vaginal gel 0.75% Study of metronidozole
The residual concentration of metronidazole.

Temp. | 30day | 60day | 90day | 120 day | 150 day | 180 day slop
°C Assay | Assay | Assay Assay Assay | Assay
% % % % % %

R.T 107.3 105.7 104.5 104.5 1044 | 104.3

- 0.1703
40 106.9 1045 | 102.9 | 102.07 101.3 100.9 | -0.09271
50 104.6 103.9 100.8 100.36 99.65 98.5 | -0.21888
60 102.3 99.9 98.6 96.02 88.6 86.9 |- 0.41127
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Zero-order rate of reaction in expected for kinetic of metronidazole gel particularly in the
first stage reduction of concentration

T90%=0.1C/K
Where C = concentration
K = rate of reaction

T =time
Table -2- The T 90 %eat different temperature.
Temp.°C T90%Day T90%Years

R.T 1900 4.2

40 1460 2.8

50 730 1.5

60 375 1
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Sluall j ghail) g ) sl

oo JS aall 8 Sl A e ((Boswellia Sp. ) @) @lle iy (aliiie il dul o @ ekl
Ol ) aall b Sl A Loyl ¢ 5 Al Glaliiadl ) Al (el ool ) el Galii)
-1 b LS s ral 5 JS A piaall oyl

Abeaall I 5SS S i e el ellal ) 3 ) paliiaa) et il -1
S IVL Gl (5 Sl

Ang )l e (% 27 ) Ay HSISN S il guse (8 (alissl (3) Al Jsaadl 8 il Caaua g
i) llad LA L aliall LS VL Eaaniuaall (5,8l adll ol il a3 Sl gl
@Sl el Gladl o il e i) elld o)l alall Sl galiiuddl s 0 (3) a8, Jsaal)
o Wi e amall ()5 (e a3S / ala (1200 <100 ¢ 50 ) Llater QS Y1 Aaud g Legal Gaatidl

daaadl )yl
Parameter Time | Control | Alloxan 50 100 200 600
No. (wk) | (G1) (G2) mg/kg mg/kg mg/kg mg/kg
(G3) (G4) (G4) drug
(G4)
Body weight 0 |23%0.26 | 24+0.26 | 24+0.29 | 25+0.33 | 23+0.32 | 23+0.22
1 (gm) 2 | 23%0.27 21+ 22+0.21 | 23+0.24 | 24+0.24 | 24+0.19
0.20
4 |23%0.19 19+ 20+0.24 | 21+0.22 | 23+0.20 | 23+0.27
0.21
Fluid 0 |4.1+25|43+24 | 4.1+7.2 | 4.0£2.6 | 403+1.5 | 4.1+207
2 Intake 2 42+1.8 | 5.842.1 | 5.6£1.8 | 5.0+2.3 | 4.7+2.9 | 4.2+1.9
MIl/day 4 |43+t15| 6.8+4.6 | 4.9+15 | 45444 | 44443 | 4.3x1.7
B. sugar 0 88+ 6.5 | 288+9.8 | 286+9.4 | 288+9.5 | 285+8.6 | 279+8.7
3 Mg/ dI 2 92 +4.8 | 295+9.9 | 245+7.6 | 231+8.7 | 218+7.7 | 170+7.1
4 94+ 6.7 | 350+9.2 | 228+8.2 | 218+8.3 | 209+7.6 | 140%7.7
G dsa s Baa gl Al () ) ae A5 e aall (5 Sl A 8 (aledil 2 sa s Wil Jpaall (e sy
.(P<0.05) 48 A4 gina
6 Sl bl ol B SR K Glgine e il dllal el Sl paliied) 56 22
S VL Caaaiieall

e gnlal Al )5 e 2 SIS S Sl sl (8 pRlidd) a5 s (4) ) dsaall A il Cna g
i) @l sl ALl Galiiiall (e dilide & e QLS VL sl 5 Sl lad) o)) il 4y o
@Sl el Aladl o)yl e il @l el alall el galiiaad) 5 (4) A8 Jsaad)
e iilia g amall 55 (e paS / &l (1200 ¢ 100 ¢ 50 ) ey LS i) ddand 5o Lgual il

Al )l
Parameter | Time | Control | Alloxan 50 100 200 600 mg/kg
No. (wk) | (G1) (G2) mg/kg | mg/kg | mg/kg drug
Gy | (G4 | (G4 (G4)
Body 0 |2340.26 | 24+0.26 |24+0.29 | 25+0.33 | 23+0.32 | 23+0.22
weight 2 |2340.27 | 21+0.20 | 22+0.21 | 23+£0.24 | 24+0.24 | 24+0.19
(gm) 4 123+0.19| 19+ 0.21 | 20+0.24 | 21+0.22 | 23+0.20 | 23+0.27
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Fluid 0 41+25 | 43+24 | 4.1+£7.2 | 4.0£2.6 | 4.3x1.5 4.1+2.7
2 Intake 2 42+1.8 | 58+2.1 |5.6x1.8 | 5.0+2.3 | 4.7£2.9 4.2+1.9
Ml/day 4 4315 | 68446 | 4.9+15 | 45+4.4 | 44443 4.3+1.7
B. sugar 0 88+ 6.5 | 288+9.8 | 286+9.2 | 288+9.7 | 285+8.4 | 279+8.7
3 Mg/ di 2 92 +4.8 | 295+0.9 | 24248.6 | 222+8.2 | 212+7.8 | 170+7.1
4 94+ 6.7 | 350+9.2 | 220+7.9 | 210+8.6 | 200£7.9 | 140+7.7

iy sina 358 39 Jan ) ciadad) ()il aa i aall 8 (5 Sl ansi 8 sl 3 ga s Wil Jsaal)
.(P<0.05 )48
Abaddl Gl 3 S S e o il ellad A8 paSl) palitill asad il -3
LS YL Caaaial) (5 Sl
Ryl yspm e 35S oI S ol e ol (5 sine i) 35ms (5 ) gy Jpoall b bl a5

i) llad ST L a Sl aliinaally (S VU Cantoaall) (58l Bboaall ol il o s e gl

Eianianal 5 (Sl ol Abeaall G il o gl @llal alal) JVall Galitndl L35 :(5 ) 4, Jseal

Aapled) o)) 58l ae L e g amaad) (55 (00 @3S / &da (1200 ¢ 100 ¢ 50 ) ey Gl s Al g3 g

Parameter | Time | Control | Alloxan 50 100 200 600
No. (wk) | (Gl) (G2) mg/kg | mg/kg mg/kg mg/kg
(G3) (G4) (G4) drug
(G4)
Body 0 |23+0.26 | 24+0.26 |24+0.29 | 25+0.33 | 23+0.32 | 23+0.22
1 weight 2 |23+0.27 | 21+£0.20 | 22+0.21 | 23+0.24 | 24+0.24 | 24+0.19
(gm) 4 | 23+0.19 | 19+ 0.21 | 20+0.24 | 21+0.22 | 23+0.20 | 23+0.27
Fluid 0 |41+25 | 43+24 | 41+7.2 | 4.0+2.6 | 4.3x1.5 4.1+2.7
2 Intake 2 | 42+1.8 | 58+2.1 |5.6+1.8 | 5.0+2.3 | 4.7+2.9 4.2+1.9
Ml/day 4 | 43+15| 6.844.6 | 4.9+1.5 | 45+4.4 | 44443 4.3+1.7
B. sugar 0 | 88+6.5 | 288+9.8 |286+9.7 | 288+9.2 | 285+8.4 | 27948.7
3 Mg/ dI 2 |92+4.8 | 295+9.9 | 232+8.3 | 208+7.9 | 192+6.8 | 170+7.1
4 | 94+6.7 | 350+9.2 |194+7.7 | 185+6.6 | 172+7.9 | 140%7.7

B8 asa s daa od ¢ Al Gl Al ae A0 jlae anll 8 g Sl A 8 Galads] dsa s odlel sl G
(P <0.05) 4ad &4 5iza
Lladll o)yl & 5SI Su il sine o vl @llall HlAl) LSl (alitine oy i il 4
S YL Ganiaal 5 Sl
Ds0e SN S Glglae (B il g (5 sine (i) dsa s (6) o) sl (B il G
Gllall Al GluSell alivinall luS VL Ganiud) g Sl Llbad) gl il g ad e aulal) day )l

il

Eiaaiaa s (5,8l el dbadl o il e il @llad Al Jlel) (aldive 4l : (6 ) ad Jsoal

Al ) il ae g ey amall (555 (e a2S / 3la (200 <100 ¢ 50 ) Jhiar oS s 2o 50 Lead

Parameter

Time
(Wk)

Control
(Gl)

Alloxan
(G2)

50
mg/kg

100
mg/kg

200 mg/kg
(G4)

600 mg/kg
drug
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(G3) (G4) (G4)
Body weight 0 |23+0.21| 24+0.18 |23+0.27 | 23+0.30 | 23%0.32 23+0.22
(gm) 2 |22+0.18 | 21+0.22 | 21+0.24 | 2240.24 | 24+0.24 24+0.19
4 | 24+0.19| 19+ 0.23 | 20+£0.22 | 21+0.22 | 23+0.20 23+0.27
Fluid 0 |41+25| 43+24 | 42423 | 5.0+26 | 4.3+15 4.1+2.7
Intake 2 | 42+1.8 | 58+2.1 | 57+15 | 5.0+23 | 4.7+2.9 4.2+1.9
Ml/day 4 |43+15| 6.844.6 | 49x1.8 | 45+44 | 44443 4.3+1.7
B. sugar 0 |88+4.4 | 288+9.8 | 282+8.9 | 288+9.2 | 285+8.4 27918.7
Mg/ di 2 90+4.5 | 295+9.9 | 251+8.7 | 208+7.9 | 192+6.8 170+7.1
4 94+ 5.2 | 350+£9.2 | 210+7.4| 185x6.6 | 172+7.9 140+7.7
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Ot Cllial! o3 5 alsall 5 5 Sl il gall 8 A S e 230 S 6l gl addiig
o Al clielad) #3e 6 axdiey 5 4EY) Cogally Lpudiill LAY, Alal)) Al A5 slal)
. (‘septicemia ) sl QY GV 4 addiig g dacagd) Glilay)

in 1an B8 Ao beadll LAT ) dead adll (5 ma () candys slaad) (o Gl 5l g juliall (i
WS ol MLy il ele b dilae) e delu (2-1) da pdll 4l (5 siie el ) deay 4
) Aaalgall L S0 (Jial LIS 5 La ya () 5 Alaall daiY)

D ObanS aY)

Lass cpleaad) e LS i caliag o) 8 oy I3 s Al mse Gl 55k (3 saae GalusanS 5aY)
. Phenyl 4dala e ddlal Hydroxyl 4e sese 483y

(bactericidal ) LSl g6 53 1 ( Amino glycosides) 4e saae N il piias Chial 5 i diiae
Jld sa 5 cadall dasl 5 4y gl Claliadll de samne (I ety ¢ 4,0 AR s sl JapdiS (3 )k (e
(e ezl ad%y beta-lactam antibiotic de sene (e ¢ pl S Gaal bl 5 4o gall L iSO 2a
, Pasteurellosis , Salmonellosis , Staphylocosis , Streptococcosis : Jie 4 Sl (al yaY)

. Chlamediaosis

oo Aaladin) die Juadl dcaliaial (S8 GaluneY ) Cilaladiiul (il addin s Adledll als e cpluaeYl 44l
S Bk e il Ge ok ¢ pdll Gk

Lol LS e el asald) el ¢ o gl 031 Qlgdll Jie A el @V e 2

I, Bacterial pneumonia s _sSall 45 ) <l « Streptococcal pharyngitis

haad) Gl

L (e100) &S ypmadl sadae )5k A Aa ol o pall i35 -1

Propel <« Methyl paraben< Amoxicillin trihydrate ¢« Ciprofloxacin hydrochloride
. lactose« Aerosil <paraben

Al 45 gallall aladiuly 28 5l 8 ALalal) o) gall cuinda D

WA gall lin 13

CAels Caai aal 5 (Baalie LA alasiuly 4 il 8 ALsall o sall cudals 4

o2 (500) Axss o saiall GulST 3 o5

a2 e il ) ) 3 s -6

a_d'él.'\db Cal:ul\

sl (%110) zero time il Ciy s 48 20l 35 A j0 (A puasiuall ddled i) @ ekl
dadas a5 ( Amoxicillin trihydrate ) 3l (%101) s ( Ciprofloxacin hydrochloride )

Aokl 4y ) sl Gliial all

505 40) Adliae 4 ) s Gla )3 oladiils ( Ciprofloxacin hydrochloride)  salal Audladll ) 55 iy

138 5 el A0 3ol panll 3 58 DA 435 sy ((Ciprofloxacin) 4llad o) %65 sk s 2° (60

50) 5o da A alall Aallad & Jagisy et a3 jiasall A0 gall A€ il 8 ol Al e Ju

S Balall Al A i) 138 5 el B 5 50 2 M5l e (%107 , %105,6) OS Eus o0 (605

Ciprofloxacin sl adlad jlasi) e sn 53 (1) pd) halada (A ria g0 LS 5 Ay gl ddial gall (yaa

panll 8 daadiinall 3 ) all il oy 4B
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(605 50.540) 4dlina &y ) ja Sla py aladiuly ( Amoxicillin trihydrate ) salel 48Ul 4l jo iy
A8 saal g (sl 35 A Al & ( Amoxicillin trinydrate ) adlé o) (%65 ) dash s o°
5ol da o skl Adlad L Jas s Gaoa B el A0S il 8 sala) A5l e 1 Jy 5 e
O Balall Adlad B i) 138 5 el A )5 50 2ne NS e (%90 ¢« %97) OIS Eus o0 (605 50)
Amoxicillin) sale ddlad jlasi) a5 A5 (2) Al yhalads & o WS A i) Aaal gall ana
(paadl g8 daadiiall 5 jall Gls jn 4a383le 5 (trinydrate

il g 5 dand) 50 / Aot 50 3508 Al | dlaky /g okl ddiaal (8 ) el s Gy sal
8l s B il Sy aaglly adill leadl Gl YA Zadlall 43S pasiiall
A/ ) Jafiiall e bl

Ot LN Balal (o HlaniV aladll

2.005
° 2 '&*i + + 40c
2 1.995 5
S 199 . 8} 50c
§§ 1.985 " 60c
5 1.98 _
S 1.975 — Linear (40c)
° 1 — Linear (50c)

0 4 8 12
— Linear (60c)
time week

soloall s s (A Tylosin tartrate be lad o o(1) 8 abadse
g sl (1208 ¢4) On gl B il 50 °( 60550540 )

ISl all 3alal (o jlasiYl alasall
e 2.01 + 40c
[e]
g 2 JL* - +
55199 — = 50
2 3 1.98 T
[T
g 3197 60c
o T
© 1.9 .
¥ ——Linear
1.95 (40¢)
0 4 8 12
time week

solall a3 (& Doxycycline hyclate sabe &lad G 1(2) pd) kalade
CE sl (126 8 ¢4) G Can gl a3 J452° (1605 505 40)

JJI_JAAJ\
1-Ball P (July 2000). "Quinolone generations: natural history or natural selection?" .J.
Antimicrob. Chemother. 46 Suppl T1: 17— 24.
2-Brunton, Laurence L.; Lazo, John S.; Parker, Keith, eds. (2005). Goodman &
Gilman's The Pharmacological Basis of Therapeutics (11th ed.). New York: McGraw-
Hill. ISBN 0-07-142280-3.
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3-Drlica. K, Zhao X, K; Zhao, X (1 September 1997). "DNA gyrase, topoisomerase
IV, and the 4-quinolones”. Microbiol Mol Biol Rev. 61 (3): 377-92.

4- D.C. Plumb. veterinary drug handbook. 3" edition, lowa State University Press ,
USA,1999.

5-"Amoxicillin”. The American Society of Health-System Pharmacists. Retrieved 3
April 2011.
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63-Improvement and Development of Reed Boards for Construction

of Low Cost Housing Units
daa) abas | 308 Glala | Glajuw G (AL | palade Jraa Jlaa | JilA g Lua ) Ol sle 30 ) aliad)
daaa lall 4y, dohae

Slinall y ghail) g i) 3L
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L;}ljiﬂ\aulaﬂd‘)u&»w G.HA.'L@J\ Sl J8 e Cu el L;J\ lia gaall c_aLu&La)g_L\ 28 4 (;Ld\
ua\jal\ Mﬂﬁh&oﬁﬁ\w\c\)ﬂ\e‘u)mt\m‘d\ )ﬂd‘)\)ﬂ\d)ﬂ\‘ﬁﬁ)ﬁw

- BV A slia 5 4SSl

il A gl ) ge ) Ayl sl dda gall | ASIS0A) Gl sal) ) s dpalidall cilalsl)
daial)

G pgim el (B O sl Lgaddind Cus Bae (5 8 e ) gem Jaanly 48 Jial) o) sall qiea 4365 Cd e
(Blends)dedi s ST i (yiole gad (e 4S) jiall salall ) 5S35 | 4y 681 Gulall Baley cadial) 3 5Li5 Lk (4 )k
sle Jsanll L)) a5 o2 gadll dglae o) Al il 5 SISl (al gad) idlide GulisY) Balall 5 Lasdlall
pladl alaaiu¥) aainy LewsS 3 8 Al Al gall pal & e Calias Al 58 5 duadia Gal A& Gl Baas Bala
Can al Al o3 Aud 5o 8 AT ) gall a3d Al 3dl) g A al &) e 5K (K5 3D jiall salall
o3 Jac (JSa) (al sall o2a daiDle (520 4 yral b S dparl i€ Adlin Cag oyl 8 JleaY) 5 o il s
Ble (3 450 S dnas ) sabaadl LI Lo 281 ol sl e ABRY (0 S0 dngelall (8 2n s [ 50 gl
255 g A8 e 30l sl i) SV 4 Leluall GG 4y sl b deliall b Wl | caill
aohaill g Caadl sl & Ofialll e aae Jgli a8y Aoeall g day Hll ol ge 5 el Bkl Lea piala
‘_A}J\d.mﬂ\_u,q.d}a J\‘,Ae\mhé\ﬂﬁ\ ASL'\J ;M(‘;MC\}S\@M g_\.»..as]\ \M\M&SGQM\
delial (jadaall Cualll ao el 7 jas 3_pad) dada Jialy (10 220 ol LS [Zluus Saulall g il
sl s pladinly 8L Cupadl) e ey ARad) Ll pall (g gl Cunl 1a ysiny Bligtl -1 y)
\AYMMJ&AMUAAJ\M\CJH\ J.wuj MYDJLASeM\&_UA d}mda\du}).\ﬂ\u\.n
ﬁs\}mﬁmq\ijuy\q\yﬂug\djummm\j@w@ummum} lfae driadll
Ala gl ) 1 Jie qiad) £ eyl ) cla sadll an 5 AS) el o sall Gl sy s gl
()Y A slia 5 3y sk )l A | dediall jlia) | AalicaiV) | A gl A ja ) Ayl all

and) o 5ad)
(a1 33l ga Gela¥) salall) 3 A el Balall et &Sy A 5Y) ol sall dlae) laall ¢ all (el
t'\..a.d\ C)mj :\.P (e da a0 zalall ‘_AL :\:1_)\);)\} :\_IS.UM\ &"_\\Jl_\h\z’\ ;\J;\g CJLA.J\ J.LAAAE gﬂhsj
LA A e

; Gaall 8 deadiial) 4 gV 3 gall -]
@}L@ACAM\WGJ\}&U\ A gall Eanl 138 & and50)
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Titanium : asliall auS )l AW | Sslaall | o g 5a¥) Claw | (Reed ) il (Asphalt) !
(u=ldall) @l S | Dioxide

- AS) il 3 gall jusasi )

ua;)}hluu)ﬂ)ﬂdh}g_\mﬂ\ UAC_\..AAJ\ C}M‘\_EJ\J J.tsj\ a_‘:\.q&_}‘).u;\ PEIYA| 4):.1\‘)5\ c.JLd‘l 2
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48 sl alat 5 o iUl S ) AU 5 a5 e Cildas 58 Bale (e Adapi st e & slanll Bale Can 30 2-2
) Tl ot <80 38 5 giaaal) 2 Gl (31 jia) A glie dpald Gauead] (JRlSIL ddlin g dngioad JWS) 2y )
LS Lehaliial 5 daa JAd) (Alll) (Al JSall e Sig Y

Agallall lbaal sall a4l il HY) Zila 5 (K ) Al all dlia sall Z3l & s 23
Jalis , AASHTO M249 (& (anill 8 daiiall dial gl o Wle, 5 Laid cpae WS sl JS
DO S LA kel Clia gad

ASTM D638 4aal 5all : ( Impact Test) szl o

ASTM D 695%iwl sl : ( Compression Test ) hbeai¥) da slia
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1QS717/8/1990%8 jall ddal sall : 4y sk HlI At LA 3lai Gl
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Al ad dlia sall L) il -]
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e aall S iall 68 ) J i 1 Cag RN el 8 (0.12 Wim k) il 5 Ja sl
it Al g Apadll b il sadl) G Alia e e 3ole yiiay (3 i i) (g Aglle A e (g ging Canl)
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JJ\.AAAJ\
1-Moslem,Ali Ibrahim “ Study Using of Antimony Trioxide Material as a Flame
Retardant material ”, M.S.C Thesis , Babylon University , Iraq , 2003
2-Angham R.Alwan, Usama A. Almajeed, etc"Design ,Manufacture and Construction
of Low-Cost Housing Units Equipped with Solar Energy Technology in Irag's
Marshes and Remote Area "4" Edition , 2013.
3-Mohammed A. Jabber, Jaseem M. Aasdi“ Iraqi Technology to Produce Furniture
Plates of Reed "patent ,No 9793,2014.

, 28-26 Gadall S Jaadll -2002- 02281 ) (g3l z )l Sdeluall - o daS Gldhaal Flua 4
Bloall | ol
5- P.K. Mallick “Fiber-Reinforced Composites: Materials, Manufacturing, and
Design”, 3rd Edition , CRC Press, 2007.
6-UMP, "Handbook Finnish of plywood * , 3" Edition ,2012.
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64-The Developed Formula of Samaphenicol 0.5% Eye Drops
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Ly
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Al il o Jpaally dgall LSl B Gpels A JSLE Halatl sase Gjlad Cu Al
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sy il e & e
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- JsSaiial ) IS (e A8 g sall A0Sl e (1 90-110 )% @ s sinall 2a -

gl g YRR

aladiul elal dua (2,1)d sl Lozl Ul da il A€ il @ yelal sadinall clical gall ) SluiuYL
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1- United State Pharmacopoeia , U.S.P 35.
2- Physicians Desk Reference PDR 52, 1998 .
3-Martindale, The Complete Drug Reference, 35ed.,2007.
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Stability study results
Table- 1
Storage temperature : 40 °C £ 2
Tests Specifications initial Imonth 2month Jmonth 6month
Appearance clear , free from any
foreign particles solution. comply No No Mo Mo
change changs change changs
Colour
Colourless comply Mo Mo Mo Mo
change changs change change
pH
(1-1.5) 7.29 7.26 7.39 1.2 7.06
Assay %o
(90-1107%0f the labelled
amount of 102.37 101.68 101 100.67 104.04
chloramphenicol
Sterility
Test Sterile comply comply comply comply comply
Tsotonicity (196.6-635.5) mosmolkg
result comply comply comply comply comply
Irritation test No irritant comply comply comply comply comply
l'able- 2
\ L] L) i L -
Storage temperature : 30:C £2
Tests Specifications Initial 1 2 3 b 0 12 18
month | month | month month month | month | month
Appearance | clear, fres from anv
forsign particles comply No No No No No No No
solution. change | change | change change change | change | change
Colour Colourless comply No No No No No No No
change | change | change change change | change | change
pH
(1-1.3) 7.28 7.30 7.36 7.26 7.21 733 7.18 1.27
Assay %
(90-110)%o0f the
labelled amount of | 102.37 102.35 100.33 103.36 106.06 00.66 100.67 88.63
chloramphenicol
Sterility
Test Sterile comply | Complv | comply | comply comply comply | comply | comply
Tsotonicity| (196.6-633.3)
result mosmol kg comply | Complv | comply | comply comply comply | comply | comply
Trritation test
Mo irritant comply | comply | comply | comply comply comply | comply | comply
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67-Design and Manufacture of Experimental System for Measuring

Volumetric Flow Rate in the Air Ducts of Lab-Scale ESPs
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1-Robert H. Perry, Don W. Green, James O. Maloney, 'Perry's Chemical Engineers,
Handbook 7th Edition', McGraw-Hill Companies, Inc., for manufacture and export,
ISBN 0-07-115448-5, USA (1997).
2-Daniel, 'Fundamentals of Orifice Meter Measurement', Daniel Measurement and
Control, Inc., Emerson Process Management, USA (2010)
3-Course : PCI402, '‘Module 2 measurements system, lesson 7: flow measurement’,
Bingham University, version 2 EEIIT Kharagpur, USA (2013).
4-International Organization of Standards-1S05167-1:2003 Measurement of Fluid
Flow by Means of Pressure Differential Devices, Partl: Orifice Plate, Nozzles, and
Venturi Tubes Inserted in Circular Cross-Section Conduits Running Full, USA (2003).
5-Peter Lau, 'Calculation of flow rate differential pressure devices-orifice plate', SP
Technical Research Institute of Sweden, Sweden (2008).
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Abstract
Continuous monitoring and control panel (CMCS) as a real time monitoring system was
designed and implemented in this research study to obtain primary picture of essential
drinking water parameters (DW) which are produce in the water plants . The research
panel designed to include flow meters , pressure regulators and valves , in addition to
pipes and connections , to measuring and monitoring the pH , conductivity , TDS |,
turbidity , dissolved oxygen , free chlorine , total salinity and temperature . The goal of
this research was to enable us to monitor and control the basic standard parameters of
drinking water continuously with time (on-line) and to take the decision and to correct the
error before arriving drinking water to the customers.
The (CMCS) panel included the facilities to transfer the data and results by cable or
wireless (maximum distance 250 m) to another PC net , and to send mobile message for
the operator of drinking water station to inform him about any shifting in the DW
standard values parameters.

Keywords : drinking water monitoring panel; water analysis; Continuous analysis; Iraqi
water regulation .

Introduction

Monitoring and control technologies are indispensable for the production of safe drinking
water. They allow for the surveillance source of water quality and the detection of
environmental pollution threats , thus defining the boundary conditions for the
subsequent treatment and providing early warning in case of unexpected contaminations .
They are mandatory for the permanent control of the treatment process and the efficacy
of each single treatment step , and they safeguard the high quality of final stage
consuming water. Furthermore, appropriate analytical techniques are indispensable for
the detection of changes in water quality during distribution and for monitoring drinking
water quality at consumers’ tap. Reliable monitoring technologies contribute to a large
extent to the consumers’ trust in a high drinking water quality.It has been completed and
implemented the design of online continuous monitoring system which includes
electrodes for measuring the pH , temperature , turbidity, free chlorine TDS ,
conductivity , salinity and dissolved oxygen . This monitoring system has been linked to
the processing of drinking water line in Al-Waziriya for a period of ten consecutive days
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and the extent of the work amounted to two and a half hours a day. At the same time ,
samples were withdrawn from the same source for the purpose of laboratory testing and
the results were compared to the online results which were gave nearly consistent
between the two tests . The current design might be expanded to include the possibility
of adding future sensors to measure bacteriology picture and add Modem for the purpose
of wireless signal transmission . The proposed panel was connected to the feeding
drinking water pipe in Al-Karama company Al-Wazereah site to monitor continuously
the quality of drinking water and comparing the on-line results with laboratories results
for the same stream of drinking water.

The monitoring drinking water panel is a modular, preassembled and preconfigured
measuring system for online analysis. Modular means that the essential functional units
are distributed in components individually compiled for special applications. The basic
functional units of the monitoring drinking water panel.

Results & Discussion

The plan of practical side includes conduct laboratory analysis and monitoring the on-line
direct analysis of drinking water stream line in the Al Waziriya site . The online analysis
was conducted for ten days during the period of 4-13 April 2013 and was a period of
direct measurement in the range of two and a half hours almost every day. At the same
time different samples of tap water were collected during the period of 4 April to 12 May
2013, for the purpose of laboratory analysis to compare with the online analysis . From
results obtained it was found that there are convergence and matching of the online and
direct results with the fixed laboratory results conducted to the same source joint
inspection and surveillance in Waziriya site. As mentioned in literatures and international
standards that the acceptable concentration for free chlorine in the range of (0-2.0 mg/l)
in the output line of drinking water stations. But due to the broken and leakage in some
parts of distribution net which caused interaction between germs and pollutants and
drinking water, that means need more purification and interaction with chlorine before
reaching customers taps. From the result, it was found that free chlorine decreased with
the acceptable values ( 0.35 — 1.88 mg/l ) , but it needs to monitor free chlorine with the
net reaching the end user taps. One of our suggestions for this issue is to install
monitoring and control chlorine system which it includes online chlorine sensor and
controller in addition to the dosing pump for feeding. From online monitoring results, it
was found that the obtained readings were taken simultaneously and continuously for a
period of two and a half hours, which is supposed to take place over (24 hours) a day, but
because of the security situations of the surveillance zone, we could not conduct the
examination and continuous follow-up throughout the day.

330



Odlaal) g dslial) 341 59 i gand da gall CiladAl) Odlaal) g dslial) 3415
2016 Sliall y ghail) g Caad) 3L

References

1- J. M. Salman and Abdalkarim M Salman (2013). Evaluation and monitoring the
impact environmental pollution in water and soil south of Baghdad (IRAQ). In
Proceedings of the Conference on Frontiers of Chemical Sciences V: Research and
Education in the Middle East, p 59, 10th -15th November 2013, Valetta, Malta.

2- J. M. Salman and Abdalkarim M Salman (2013). Online Monitoring Analysis of Tigris
River Water Quality North of Baghdad (Al-Taji Site). In Proceedings of Conference on
Frontier+s of Chemical Sciences V: Research and Education in the Middle East, p 88,
10th -15th November 2013, Valetta, Malta.

3- R. Perfler, K. Staubmann, F. Hofstadter. (2002): Real time monitoring and control of
carstic drinking water sources; Proceedings of the XXII Nordic Hydrological Conference
2002, August 4-7, 2002, Rgros, Norway.

4-P. Duffy, G. Woods, J. Walsh, M. Kane. Online Real-Time Water Quality Monitoring
and Control System. Conference Papers, School of Manufacturing and Design
Engineering, Dublin Institute of Technology. April, 2010.

5- EPA. 2007. EPA 817-R-07-002. Water Security Initiative: Interim Guidance on
Planning for Contamination Warning System Deployment. May 2007.

331



Odlaal) g dslial) 54059 & gaad da gall CiladAl Odaall g dslial) 31 3 9
2016 Slall y ghaill g Cual) La

p9UAY bafla LY A8) o 4 glaasS ) ga aladia) -70
70- Using lragi Material for the Production of Vanadium Inhibiter
puly daaa pula 2 i) )
Ui ¢l — dalad) Ay jal) clelial) 48
Iben_sina_1999@yahoo.com
AaadAll
= 09 O Lgd Ll Al el A8l 2 ) g8 il dane 8 ildadie aladcil 8 il alagl ) dalad) cool
il 35 80l e pspasiinall (54 (18-20) % oo ssball) v il Jaa )| il s 1A allas
dale 3y aamny, 2585l 8805 sall agualadll Ay e Ciliaall baySall 4 ud 2 aial s (Heavy crude  oil)
A Juail o gl sl jleail da j0 by g Glladie Alia) G Gl ) L (1:3) Aty (5SS ALY L
latall 8 jrall s el 0884 prisall o jladll 558 siall dpaledl a1 JNA Gadade 5 20 (1500)
CAelu (48 ) @il Ay g aslas o ) dakg G gin ol S ddana 8 and s ) e L sa

cClagdiall ¢ o izl 2uS 6l ¢ Cldadivall ¢ a gl ¢ Lalidal) cilalst)

-

Aadial)
Sl 208 e e sl gl Anllaad Al Sl Al cildasa & e ) ASaal) o glall (e i) Gle o
Al o adizall Tasdly | Al oda aladiul L dalall Caed 1) L e s s lSI Sl Job | gl
ide & (Crude oil) sal cu ) Sl (Fuel oil) il 285l (aine asuullSl 5l o griad) 30
ao Bodkia 3 ge (S5 G 28N A pealiall ST e cu Sl g | asmgeall | agilidll, ARG Gy 3) sy
Sl Lganl (o Adlide il jgaaie 5SE Cun | gl dgal sall Qi) mhan e g A Gl iaY) @l jle
Gl el e Ca 51 3 (N@,0.V,05.5V,05) (Sodium Vanadayl Vanadate) custi (1ol a 50 sea
Ay ¢S5 il ) A1) Addee | B3 0 (B550) L dakal 5 leai) e @lliag (531 5 agll dganl sall Jaal
ila) vie Lalad Gaany Lo 1385 o jill S 55 5l Ay s Jlenai¥) a0 @) e 3ol dilasS CilS
LS oY) Bkl A ey 438 o gl e (5 giny oS e (5l Gl die Wle a suirall e glall LS )
Gl o 3 pea jgeaio Tafly | (MQO) pmestiiall 20uS 5l (oS (a0 e Lol Y1 gl s Sl g 82 9 gl
(Mg V,0) dall aiapa N Magnesium Vanadates <uilié o swirall LS jo (585 danl 50 yalid
43 5Siall Ayl oall el e e asls sa LS s all sda s o° (1000) (s el 351a Sy seais 531
) 13 ALall ¢ S il sall g8 (MQO) pmesiinall 23S s) o L 81 2 Al Jal ) 285 (1 ial e
Ll ial a5 2 pageall | palidll (e L 3 S CilieS e (Heavy Fuel) Jaill 258l s siag
Ll Jal ) sy 3 pall s s gl )l die 5 o Al 2S5 53 saall Sl S LS e plana 3585 )
Dby lgail Gl O3 (V505,503, Na0) s je (e s (5S35 5 ) gall 03¢d Jeléi Caany Janll oL
s8Ny ISl g aasll a5 sl ) (g5 138 5 Jalal) il (g o1 5aT 5l @l ge e i )5 Lowsd
Doty e s MR Lebas et (i) ol Aagiill g JSEI JSLae cmn Lae |, oS 6 6Kl pualiall
aladinl 45 4k Lia s Hot Ash Corrosion  abullabe jll JSUy Cag yaall JSU 12 aial Baawtie (5 ke Crandiail
LS ye o Y Dllall JleaiV) Lalds die 5 i il (&5 e Jaad il 248500 (Additives) il

BT Oyl Jae 550 s A po e Jild) ) shall (0 55wy 138 g ale jedas A1 leaatVl Akl 5 o galiall

) il

t Jandl Gl sk 5 3l sall

s Cilanall 53 jeaY)

.(Analytik Jena nov 350 ) elll s A Labaia¥) Cinha

332


mailto:Iben_sina_1999@yahoo.com
mailto:Iben_sina_1999@yahoo.com

Odlaal) g dslial) 54059 & gaad da gall CiladAl Odaal) g dslial) 5415
2016 Slall y ghaill g Cual) La

. ( BROOKFIELD ) s 53Ul (uld Jlea
. (Carbolite ) g st 3~ 08
DA sbasll o) sall
, Dol (523 ) de e dplads ClELe s Gl il Gadla | (95580 (40 - 60 ) (caus paa gkl 2S
G e Lehiad 5 dia 4y pmall A8l (adlatu) e 2008 laiiaddl () Jsea sl (sl IS Gag S cpoul)
Dl LS5 Adia o) g JS Al
: (Ashing method ) G~ 44 5k
el s . Aady (45) 3aals % (1500 ) bl s Aa o die Gl ja g o) sl alaiidl (e A slre de da]
by o girall Sl 38 5 Gals Casthall aaall JeSTy (NB) sobe hipsiS s uell (aday aillaag
.EDTA_ Na, as zsuiill g 5 )3 pabaia¥)
: (Solvent effect) cuaall s
3kl andi) & suaell Balall GadASY (JSEY) | O sl | a8 ) Jie clydall (e ddline o) gl 8l G yo
ol 73 sal 5 2 sinnall 3 sl (e Adiaia i) 55 (53 5l
- Jelall daw I il aad o
3 sinsall 73 saill Gzl AaaMa (e, 4 slhaall Cildial gall pe aniy Cuny salall Galeill Bl Y1 e 230 yal
dpald laa gl 36 IS 8 i ), i) b cu ) Al aled) | dagl IS s g S aadiid a6
cilad e J pmnll i) G i) Sl sy sl 285 A8 el 5,0 a Aapu s dele (24) 2 280 5 (bl
Dispersion il sbe ol lle | Lolai 7 Jians Jsita al 8 93 )5 el i 5 435S Ja ) ae dliall 3aldl)
. el bl yaals & agent

dE8lial) G:L'.'ul\
8 o s LS 5 Cldadivsall delica & J30 63 & sarirall 20S §Y 400 58l Gl &) Cas ja 5aY1 (500 &
. t(1) ) dsad
psinall S Y AL 5l el sal) (1) Q8 Jsas

Qo) bl Bas salall (al 6 <

o o) 1

1.736 — DS Jalaa 2

3.58 Sons [ o2 FERR] 3

2800 a© etV da o 4

0.00062 ¢le J100 / a2 Ll 4l ) 3

(2) eBdeJ;J\‘_gCuA}ALASJcJLAﬂz\:\QJJ\h\qﬁb'&)\)ﬂ\:\;)d:@)&
o saizall 2S oY Ao Gl 4GS 55 ) jadl A o G 4801 (2) A8 Jsaa

5 4 3 2 1
1200 1000 850 710 600 p 0Bl allda )
3.48 3.39 3.22 3.04 2.94 4 sl A8ls])
Cldaivall dalad) 4l cliall; (3) a8 ) Jsaa
iaall ool Bas ddall ol <
Al 7 51 Jlaa | ekl 1
1.6-1.7 PP (ASTM D 70) 48Esl) Jare 2

333



Odlaal) g dslial) 54059 & gaad da gall CiladAl Odaal) g dslial) 5415

2016 Sliall o shail) g a5l

70 e S % (ASTM D 93) A&V x5 3
62 % Jidx L A/ 281 o ssnizall 2 5l (5 sine 4
2.5 SEB aall anall 5
1000 = 8 & gl S 0220 ic a5 3 6
-10 %a lay) ddass 7

12 oe S e @lladl 4l 8
43V 58 el 0 Al 9

Sl Bale (e e (s siae @ldg da g3l o ladies Cadd L le g sl o (3) ad) Jsaad) (e JaadU
Co AN Ade 45y ) Sl 5 gzl
é)):d\ d)\AwaJM\ Glalatiial) c.at"_ujjé a8 L yida c)..'a;.d\ Gladatiiall &AA’J\ é.u.k.d\ Jal 5%y

(4) A2 Jsaal)
il 5 3 ) sl Calatiuall i daliall saladly 45 jEall 4 1 1(4) A s
5 il 3 ) sl 4y phll <)
aliall alall 4 Balall A
(%) (%) delal
58.0 57.6 Gl 1
B ECY 2
57.9 58.7 s emall
50.1 52.4 O3 S
45.6 47.3 O sl
J st
sl sl e

Al el el a8 (3) o) J sanll Al Clical gall (385 Canliall Galaived) L) 2y

eloa i€y anl AN Hseda Jan g Aol Caal 33d] % (600) 3)) s Aayn Jidil) a6l (e a2 (5) A& -1
Fala 5 dand g aeloaiall Al gan . &Y duna al Al da 3l sl ol g AES Clilie Lo Juan | duleal
b . dele cai a4l geidic leaching (;..a.q\;j\ miagl) Aol proaa e JS A g cldlil) il e | de Ll
C(5) A Jsaadl (G ase LS5 (g piaall andll (5 a5 phaall elally o glaa aaa ) Caia 5 3 sl

1) e 3laaS Gyl (e aanall ) Calaiisall (o A sbae dpeS Gl y JEN 285l (e a2 (10) 05 381 -2
i 2 ek i (3 yal) ng il A Al Sl (oo linall llosall e i V1) 1:1000 Asesi s ( o somsital
zaie e Aleal) el 4535 288 ae A gy 4l 3) (Sl Gl e e Jhan 25 Ciglly 20 (1600 ) ) all
(5) ¢ Isaall i A ga geiliil) 5 <l jlaaal) a3 5 Ja sl SN 5 a5 S

334



Odlaal) g dslial) 54059 & gaad da gall CiladAl Odaall g dslial) 31 3 9
2016 Slall y ghaill g Cual) La

5 A Al Al g ) ol 5 e ol b 5 £(5) o Ui

NO. <l ySall gotaall | o) ghuall | Gang xS (O G pag | Adal gl
JislolS | @b | alati LE
Sl
1 | PH(1%DIST.WA 7.4 8.1 8.3 7.9 1.3 2.9 2-4
TER)
2 Insoluble in HCI 43 65 46 46 81 94 5-100
3 MgO % 0.2 4.5 7.0 4.1 0.25 0.1 0.1-0.4
4 V,0sppm 0.18 0.35 0.4 0.28 0.98 0.1 0.1-1
5 el A % 1.0 A ,7.4 0.9 1.0
Gu.dal\ alasd) ey 932 gl ey e
eyl | Al dS | el oay!

JJL&AAJ\

94 90 p= (1) 232 ¢ 13 alae dd pall o slall cyy S5 4lasa (2008) ¢

E.N iskikawa. M. kaji and S.I.shigai , “ effect of MG — additive against high temeracture -2

fouling and corrosion of boilers firing degraded fuel oils” , proc. ASME. JSME thrm. Eng.
Conf, Vol .1, 1983, pp (545- 552).

Kadhim finteel alsultani, “ apilot system for evaluation of hot ash corrosion inhibltion in -3

power generation boilers” , ph D. thesis the technology university , 2003.

M.M. Barbooti , “ corrosion inhibitors — magnesium compounds additions to heavy fuel -4

oil “, conf . chem. Arab , beirnt 2001.

105 e ¢ dreagall daala Andaa | (1987) ¢ eluall &ilill ¢ e~ J-5

1€ gl Jlaninls 2581 3y il e (8 Joalall o gualially JSUN day 551 (55 a0 5 ¢ el ) alAlS aal gl e -6

Theiraqgi journal for mechanical and material engineering , special issue (C) " p siall

R.A.Aapp .” pure and appl . chem. “. Vol .62 ,No . 1, 1990. -7

Petrolite corporation / tretolite Div , “ fuel addition™ , petrolite , 1986. -8

S.A.Gamlen Industries for France chemical Specialties and Bio technology (1986) -9

335




Odlaal) g dslial) 5059 gl da gall ciladAl) Odaal) g dslial) 341 3 9
2016 Slaall gkl g Gl 3L

S 55 A i S oSl B daadlinial) Ay gliaaSl) il pSal) 4aati 71
71-1dentify the Chemical Ingredients Used in Foam Concrete
&Sl b il ) aba oy oS aBl ) G 2] ) ag SN 2 | daaa o Gl
) adiaa [ daladl 4 o) cilelial) 48 4d
Alrasheedcomp@yahoo.com

dLadall
58l o Jsandl (i pd daagll clidlaie (e ¢ 328 558 )l Al 68 Slea mially apanal Ciaall Gl
dSE Lo zilai sae Camia 3 AL o gall Tl Gt 3paad aay Aiad) Gojladll Cy el | A sl
, blaaiy) da lie) Cilia il cadie] ¢ 4 Hiiaal) Cla gl 8 sadizall 4l SV dlu 3 Cilusi
Joa sl Jalre Crn Whamy ¢ oAl by daiiall dagall il i) il se g gbinl) 45 jlia) (2351
. Badize Aginlat Alalaa aladiuly (K) ol all
: Lgie A2 Caaie ) (CLC) dasal) Al Al (e g 53 & o jlaill calac |
Pale/csi s (18) ALl 4ada dilu ja -]
(B B0 ) e cld Al ) Alelad) Al A adal il b Lgaladiin (Say
Pale/5i g3 (14) Jasill ddau gia 43 Llu ja 22
CAlal) pe Al yal) adal gall A Lealadiind (Sa
2alo/si s (1,5) 3ooall Al jle Aada Dl 2 -3
. (sandwich) _ all & jle dalle sale padind g adal sl 3 Lealadial oSy

Al Dlujall sse Sl s se Ll ySa S s Apalidal) cilals])

dadial)

A sl Al Al a5 LgaS 55 Lg) haaal L83 g dnalsall Al Al e g 5 (o A58 Y Adl jA)
sy A ) e cilelsd e 3 5lae 39¢ )l e Aailill 3 e aall 409 gel) ilelall Lgh S LA Lghl giaY
A gall (5 555 g (Al Al AN Ll s (B s S-S de j5a 0S5 ada (1-0.1) o ool
s A8 5 Lpana 3ol ) 45l (ge 138 5 AlSyel)

OsSall il 5% / 43K (2400-2200) Cm sl i LU o) a5l AL Ll Canats Apadasl) il 2
L Aoalall Jaxzall Ga glia g Al A1) 38U () ¢ umal) 138 8 allal) 8 clill Cililee 8 adiiusdll (i )
Ll 5Sa o Lty Al A0 A0 o€l pualiall sl dag 51 Juale Ay Cita¥) g s Lgs oS3 oSy
are oLy (5 58 Iy K0 oS Al A ae el @lld (ka5 ¢ e 3 50 3 yma (ol s JaJll Jie 5,41
A Al A 8 aSaill Sy ad (g ¢ AN el Jual se 2alS 6 ) gl aladinl g anll aladil
Lls dolee o) ¢ o5 S 3 uaall 430 sell Cpall pas 5230 A (4 %0 / 23S (1600-400) ¢ ¢ s)
Caslite IS LA g cilalane (e Gy se ) Al jall o) gial o)) | Adlcadll 552 ae &l jall ol S
Zll Sy ¢ Ll 5 Lpnm A s 5 Allall LgiylansilS Aali Uyl e L) ) 05 Adalid) JulS 3 puilaia g
(foaming Agents) alaaiul mi Cus ¢ Aalall ) (aclill 5 cpdall) Cadal) oS 1) Adlaly 4550 ) 4l A2
L@.A\..\;.L.u:\ u&d\wwomdj\);d}c MBJU\S_ M}Mjuhuﬁcu\wz\l&\ 0d L53
CADle 4l ol pas

ead) 5 3l

Clial gall (i Cimy 358 sl QUSG5 "hlae drginali 3 52 Hl) 2l 5 e anaai (A 5Y) Ads sl
(1) B Sl A (e LSy anll llllatia g 4 sllaal)

336



Odlaal) g dslial) 5059 gl da gall ciladAl) Odaal) g dslial) 341 3 9

. - S ot
2016 =lial) i ghail) g duanll 3la
g 2 ) ol
g — — —
=
¥ 5t L= <3
T S’ ]
¥ |
-E3 | S
Legend - T
1- Water + Foam agent tank i
2- Air compressor
ooooooooooooo | —
a- VWalve
S- Regulator Valve =2
6- one way Valve +
7- Check valve S e
8- Foam Lancer
\_°- Feam Tube -

Sﬁj\dﬁﬂj@w@\w\ (l)ngdS..i

s Agse ) Al Al aiar; 0 Als )

L——‘AMJL)AK—.L&‘C——AL:\—JAJ\“ JL‘)ﬂg‘,\ A“A.BL-.LA\}J-.AJM}&-\MY\L__‘AQ—‘JY‘SJ_E;M
3 oe )l ae LAl jala uilatic badls e J gaall

R EEDYS VU PNyt S PPUCCNA |y SN S S S O W N D SV DN PE S WS [ PR EEN |
(RUDNPIN| [ SU EN e NIV iy 35 SNDY - NS U ' S P SNG=VN ([P P | [ SVK N | | RV P SN | Py S |
. (40:1) psdll 3ala g elall

A LI e Jyuasll (Al AW Ads pall ) by Al 4w ge i salada I8 A SN 5 5 Ladl)
(1) 8 Jsaall g e LaS 5 & llaal) A s 31

L (15%15x15) lls IS alall 8 dexiiuall o sall $a8 5 (1) o8 o

6cd}.u SCJJA-’ 4cd}m 3cd}u 2cd}u lcd}u w\,}ﬂ\fah; XAM\J\}A\ <G
3,74 3,23 2,55 | 1,904 | 1,36 | 0,714 PELN 3y 1
1,36 | 1,292 | 1,224 | 1,19 | 1,088 | 1,054 PELN D 2
0,544 | 0,51 | 0,476 | 0,408 | 0,408 | 0,374 PEAN dblall Seldlds | 3
0,986 | 1258 | 1,564 | 1,904 | 2,142 | 2,431 A ladi a8 s | 4
0,46 0,47 0,49 0,47 0,53 0,54 wi/c Gianal) M elall 4w | 5
dEBLaY 4 gkl

JHJL\;)_‘(Z)HJJJJJ\HA Hm‘\jt\ \‘“\J_Au_aé\l_m;.mud\c_ﬂ_uj\d)gu_n
u.._Ad\_.SLML\ m«e\\\\ ) \Cubﬁbuj\)ﬂ\@h_mﬂ\j&h_mf)”ﬁ_ﬁcf_su\w
il Jax\n i3, CJM AL‘;A IS m\ ux izd c(foammg agent) o)s)l\ d»tc
ia;)_JmL_u);\\uhSd_Am_\__ch c)__d(2,43)4__g.454o)_.c)d_41.c (:.JA.L._.»:‘LAJ..._IQ e/e_,.s
.35/3—5-5(1600) 4 3US 2 e G i »/ k)5 (0.532012039) 4A—aid (5 )l )—a
o Ol Jgwan Jan g TAnL o ANl L LAY sl caallsg e )l Jale 4S80l yja e
Lo ie?a Lo /55 (1.5) dobiail i gliay Ao & e Ul an v Jala i1 4 LG4 o
2ale/ i s (14) el A aglinr Al A e Ul ass 5 i1(2.43) A aSiby & paii

. 1(0.986) 4y 552 ) Jale Laadin) Ladie

337



Odlaal) g dslial) 5059 gl da gall ciladAl) Odaal) g dslial) 341 3 9
2016 Slaall gkl g Gl 3L

3xg bl (Ll o (301 (Rl ABUSU) (5 ) ) oo sl Julna s Fuabinmi¥l o : (2) o) s

25228 Hsm
o 5) Jaloa Loty de e O] FRRFEC
(GRS, /) 5) (gl Colo/si s CelpxS) ColexS)
0.152424001 1.5 600 658 1
0.195716292 2.85 800 828 2
0.251304693 3.23 1000 1050 3
0.322681613 8 1200 1445 4
0.414331393 10 1400 1442 5
0.532012039 14 1600 1654 6
dladd)

1- B.Dolton and C.Hannah "Cellular concrete: Engineering and Technological
Advancement for Construction in Cold Climates "annual conference of the Canadian
society for civil engineering, 2006.

2- lraqi standard specification "“cellular concrete” no.1441, 2000.

3- Arafah ,A.M. "Effect of Dry — Curing on the compressive strength of semi
Lightweight Concrete "proceeding, Third international Conference, Concrete under
severe conditions ,CONSEC 01,university of British Columbia,Vancouver,Canada,18-
20 June 2001,vol,pp1217-1221.

4- 1S:3812(part-1)2003 pulverized fuel ash-specification for use as

pozzolana in cement ,cement mortar and concrete (second revision),BIS, New Delhi.

338



Odlaal) g dslial) 5059 ¢ gaad da gall CiladAl Odaal) g dslial) 31 3 9
2016 Slikall yghiill g Ciall 3L

g poSl) aladinly (adidll) i) cilial ga Gawas 72
72-Improving Asphalt Specifications Using Sulfur
& e teaa el ¢ a8l g e puly ,abia ay S A, Maas o Gl
i) piaa / daladl 4 Al clelial) 48
Alrasheedcomp@yahoo.com

dLadal)
Pla e il WY Bl wpall 80 aeal) ga il cld WAk el il gall et )
(J\_xd\.b\_la.d\) 4_1).4.\]).1 Agay P B | 531_1)3 g_x_u.\ﬁ\ fads b cala Y ual A xd
A 5lia) Gkl oy 13 2 pant el e LY AU (pad ) g2 (filler) Al BalS
BBl g Ll By 3 (3 sl e 13 g (lTae D A i e 5 Gl pall 5 o siill cla Y
iyl il (0,5¢1¢1,5) Adlite A g d iy iy o Sl aadE ) e ol il Sl
A alidad gt i)y iy Al iaa Bl oS Alaall Ll dadl) (5 ie JLR) e cle W) )
Jant Aty € oS 5 e SilE ) €3 all il i (e it S ST adl (0.5¢2¢3¢6)
z sl pal e Ml el ¢ al 84 alledl Ayl cheadd Gl sl e
a (54) A a (49) e Ol 31 s A 50800 ) MR (el Cliial ga B (s gl &yl
3saal) e A&V ds 50 e Alailaall aa oo (10/271) A ple (10/400) (0 480 52V b sl
(ASTM-D131) 4l ddial sall Can sy o slhaall aall e cuzaddil 288 et Ll s (247) 4 slhaall
S S iyl el oill aladiuly (g )AY) Cliny) Cliaal ga et Qe pus (75) G o (100) 0
e (140)0me Alinsy) ALl el 4 lladl) 5 ) ol A o (i () Aibia] (%2) Blae, (%0,5)
.2 (100)

LS sl e calany) s dpalidal) eilalsl)

daaiall
abald day il Hhall baalii g 5 8 A ddayl ) Bale padiun Cua a5 JSG e liall CWlaL) & i) Jay
B oS A e LB Al 5l al Al T Ll cilida (g a5 ABaY Bala a2 g eanll s Jall
IS oS0 s P/ (1) slall 8T A jlia Fans/ae (1.043) i) 28U | CalanY) aladind ¥l ppaas
A (e 5 Ll Sl A ilaanSll Sl e alaie YU ¢ las Leild) 430 5 3a0me 480S i) elliag Y ole
(penetration) 481 Ay o clia &3 ull e il g g5 ooy 550 jall ds oy Al <l )
. (Viscosity) 4> 5311l s (Soften) ¢l

o dmaall 8oy Aty 8gd Mg 3 halllay I Jlae 8l WD a gVl alads WY )
oY) Al e algall ol a s haicn Uah Lo cecule WOIA WY e al el YL Al
VL el 1 JU e Al W) by 2 3l eVl Josl el a s AN G
GRS [P, U RIS {PRRL R RS S { UV U ..« P RN i
13 @‘L A MYLI 3 mA“ d)__u\ oJ\)__ﬂ\ g_a\.__;)d)_._u_ac__.eé\__bdus\ﬂ\ g_w\).\.ﬂ__ﬂ\
M L L_M_».a\}d\ u.\_..u;_\l C\_a..d\ a_tjl_u‘z’\ D cals WYY J.aj_la.\ Al J\Ar O < o)
Y e Ll

ead) ¢ )

339



Odlaal) g dslial) 5059 ¢ gaad da gall CiladAl Odaal) g dslial) 31 3 9

2016 bl ghaill g Cial) 5a

Oy gl on iy Sl Ay 8 (e S Jald daglaie s -]

Bl A ghie pe Cafiy oala )z b G g o ClALY) (e Ba3ma A 3 )5 -2

Ao ph paiue g e e cddelu (1) s @ 5y (%0.5) dais daad) Iallaal) "Wl (5 ) 9al) ) Caual -3
o L2 (60) 3,0

%1 ¢ %0.5) Al sy <oy € Lgie LA ) Capial Lol dny i A8l 5 shadll (e i)z 3l sl 4
Ll "a (100-90) 3) s A 53 (A3 de b (1) 32a) aiasall 2 el (3 5k (e il 8 candl 6315 (1.5¢
Al g S Adal a5 ald ol ) sl

Grilly Slaall Llhaall (3 sane il il il pai ity 4yt el G s 1 ilaill juiasi o5
i) il go g iy ana ) adiigaiadegda i ax g Guilall (4 3) oo il 85 ) Sl
e Lal (il Al ) 23 gaill g s lasal BBl dpilie Aoy alad) ddae <oy gl andisd)
il i 3 i S 53y (ASTM- 2000) S ¥ ciliaal gall Cana g dpuilia il 8 aladiuly ()88 il
il (asd Cllee Laae

(EY A o | A1 A ol L8 (il s 50) 5 sl el e ) s sadl) <y jal -6
Jsaall g gl (i g gl e (%66%3¢%2) i) dlaall Uaal) cud aladionly jlaall Gae -7
Sl g Jalaall aladciudy lany) o Slaill 4300 3l cila gadll il can (1) A8

g S g Jalaall alaiioly 4ilinsy) o 3aill Al 5l cilom sadll ilii : (1) pd Jsos

%6 ks %3 Lllae %2 Lalas %0.5 Ll % akla
%oy S Yo <y S %o <y S % xS
15 1 Jos|ts| 1 ]os|[t1s] 1 [o5]15] 1 |o5
12 [11|l1w] 9] 8] 71|66 5 4 | 3 2 1 zsalll o8,
22 |20 23 ] 25|37 34 ] 28| 30 | 27| 42| 47 | 45 [25) &a¥ias
(65 | a2 100, o
10/1
32 | 30 |28 | 48 | 46 | 43 | 38| 42 | 75| 32| 56 | 102 Ui
(A28 /a5 a25)
e
575 | 56 | 58 | 52 | 47 |515] 52 | 495 | 54 | 53 | 49 | 51 o Cmlill dx )
244 | 263260205203 [200] 197 210 247 | 169 | 180 | 190 FRg
» sl
WUASUG_‘MJS\

g 3:S) Jaldaall 5 g 5l s Lagad i€ (3 (aad saill Laa gz 3laill Jaadl () il gl il & yldal )
z3saills Jaiall 5 ((%2) bl ¢ (%0.5) <uS) 5 (1) pd) zasaily Jidiall 5 ((%0.5 Blas ),(%0.5)
A 5 (27) A Y B (8 3 sam el (4) a3 g3 sl (e 55 e M e (4) B
28 ((%0.5) Blas ¢ (%0.5) <2 S) (1) b)) g3 sl Lol elally clen¥) il aae M g elulaill iy

(2) &) Jsaall (8 (e LS a (190) ) Caadai) Cum lasa sl a3 (8 2 s el

25l (1196) aby A yall dpud il Abuca) gl 3 gany 4 e Alaninaall liil) Jumil (o 2(2) 5 Jsoa
(1988)

340




Odlaal) g Aelial) )3 & pad At gall ciluadal)

Odaal) g dslial) 31 3 9

2016 Sl shaill g i) 3a
Gpl ) Slaal sl [ 4 85 zisai [ 140, gasa =il g [ &
50 -40 27 45 10/1 (3855 | a2 100, 2 25) $lyaYidan| 1
100< 75 102 v (A2 fau5ea25) Aaiuyl | 2
58 -49 54 51 eoulillis | 3
240< 247 190 eoandlia a4

(1) a3 3 paill dpally il Jumdl yriad il 5 (2) by Joaad) 8 Aeaniiuall &Gl 48 4i 50 (e Ul
(a) 24000 (alis) g Juan Cum 2V Aa 2 liiuly laudU Apuldll Cliia) sall (Bi8ad 4 &5 o3l
Gt o pal Jan il (8 aadiindl CliuDU Al ddal gall g 3 53a A a5 @l (%) 190
(Aandaw dgh) i ul & He ddalas s g Aulie ) 8 alaa3 0l 2 3lall Ciniia 285 4 i dlee
Jw) %43, pcli 522n9%20 , iy 5a3%20) (2003) Jiaad ) guuall g 3kl Ana J8 (e Badinall
deas Cun(4,6) Ay (4¢1) giladll pladivls ) shae 2 e (- Al 33l %7, 560 Ja)%10 , BoLS

(3) 0 Jsaall (B (e LS5 3am &0 e

@l Qi) 5 ) ghaall i) e SulSuall s sadl) 5 1 (3) @) D2

4 z3 gai 1 zisal danbal) A1) Aaldll Glaal o | &

30 22 20 (s sLS) blauaill daglia | ]

8.5 7 6 (Uiss sbS) ailldaglaa | 2

14 10 8 (Fow 5S) JUlle pand | 3
JJL&AAJ\

1-L . W .Holtherly and P . C. Leaver " Asphaltic Road Materials " Edward Arnold Ltd
.(London) , (1986 ).

2-Rahimian, 1., 1976. Reaction between bitumen Sulphur and characterization of the
resulting compounds,Compend-Dtsch.GesMineraloel-Wiss.Kohiechem.911,pp.76-77.
3-Kennepohl, G. J. A., Logan, A. and Bean, D. C., 1974. Sulphur-Asphalt binders in
paving mixtures,CanSulphurSymp.

4-Dah-Yinn Lee, 1975. Modification of asphalt and asphalt paving mixtures by
Sulphur additives,Industrial.Engineering.Chemistry.14,171.
5-Sullivan,T.A.,McBee,W.C,Rasmussen,K.L.and.Kenneth,L.,1975.Sand-Sulphur-

Asphalt pavingmaterials,U.S.Bur.Mines,Rep.Invest.

341



Odlaal) g dslial) 341 59 i gand da gall CiladAl) Odlaal) g dslial) 3415
2016 Sliall s ghail) g Caad) 3L

Al gt Y gaal) A Lgilaladiin) g dpausdalizall 3 gall Al 42 -73
73-Study of the Magnetic Material and Its Applications in Electrical
Transformers
e sl gl A ¢ aglBia Gla gl (2l
daladl Al 4s )
info@dialacompany.com

LadAl)
Bulall saaall Bl dpaedl) Aala Jia 3 AL seS) Jsaadl S i 4 alad ¢ e gaaall Q) S
Jonall dae bl (o 1 A0 5eSD) o saill dlaad da 3O dpalalinal

DA el el o) el calads Al all o)

S 5 3 eSh aaall £ 1531y Alialiall i jad el sall Sl 5 5 gl ilad o JS i apaad s " Y )
S I IR WEQ P W FERWE K A | ‘_“ﬁ Al g5 RYREN]

RSP L VERG A SRS DPXVERN | U | I INE- DN g S | N (G IRX VS TPES s LKL B
st Al 8 e guaall il adaie dalise yaad 5l s AW

Jee ki S5 sl elli il Laddiosall ol sall g dpusadalinall VLol g 153 ) sl < yas
gyl Qi ayaa’ 8 dlexind) Lald 5 J saall Jand Lo 3O il sl (35N i jal J saall

sdlall s (CRGO) bl sauaall calad¥) anaall & 63 aoiual 43y jlay Al eI daadl ¢ 30 Al all
Cllee g Lolas JeaSU) il Glas 48 jla g o SUall 8 deadiud) 41 3l

S el NS (e Jsaall Al jeSH AEURY il a5 Aeall dpnaall 3 5ledl) QiS5 3ok Al all iy
Jonall ile culdd aae 30l 5 JMA e yileal) Julil 4l o< cleliall Mo 48 53 4 cainda il solal s
" ety gkl il Gy Fonpanl il (it Al andabiad) (imdll 28U i)

Al eI Y el cplalizall o gall ¢ dgalidal) cilalsl)

- Caanl) G

noall JlAll Juls 35k sty gaaal) Qlall aiial 8 deddiuall o gall Jga Al j3 daeY dals 25a g
el J saall Bl (alidsY dpsasal)

) - Casnl) Caaa

Jaa yilud Zoali e 430 HeSl Y saall o pdat Clilae A daday o slaa jaas dlae] ) A jall Cdos
Leldss (3 )k g

-

dasial)
Gl Ay gl dandiioal) O sall G g MR SIS Lghedi Ak caua dblindl GVl (e Ole 5 aa g

Dty Yl
e 550l L) Ol @il g dpaaadl Goleadls 208 ) ol dadlall Lilaal) oo Aadlil) dhalinal) L)+ Y )
o lag¥l Cyinl 38 e shline Jae 1 zling b eSll ZL00 o) Lo s dudabinal dualal)l (s
e opileall de o cilS LalKa salall 33 g aai Ayl 038 g de s Anslalinall 288 g iSO ga sk

345


mailto:info@dialacompany.com
mailto:info@dialacompany.com

Odlaal) g dslial) 341 59 i gand da gall CiladAl) Odlaal) g dslial) 3415
2016 Slaall gkl g Gl 3La

e oSt g M ol 8 2aland) ealdsl) sy 5 i) Qals dalie Ji Ul 5 salal) 3.US ) )
) CAulal) Al
a_uabj\ Sl Y J\}d\ al@j &"_1)\.;4},43\ é @L})@ﬁ\ J\.\ﬂ‘ BEBLYS :&A.a\_\]\ :\_Luukw\ C"_IYB.AX\ Luu
Nl 8ar s o) SN Cialian  asidaline Jlae Lty L 3l e SI Lall 5 5 Muﬁjmw\
(2200 oSl Ao slaiall 3 jea) Jac 3 Ay slhaall & 5 48 5 Alaiia L of sall 8 il Jladll
Ay ) gall ald 5 A0 oS Y aall 89 Jaiaaill AL o) al) a5 (I oY) de sanally (atiasi 4l yall o)
“ Ay Jgadl) Jae 1l Y Apuadaliaall )il 5 ILSY)
+ e sl Jee
S @i Gl Jany Jolgiall puslaling 5 jgSU Canll 43y ylay Jany (Sl oaline 5 568 Jlen 58 (Sl yeS)) Jsaal
il s Al Ay 0S5 of allay Jgnall sy (1) bl 3a e Lo Aalinall (V) Aglsdll dad s
(N) sile 0 Jsnall 0 sSis (dD/ dit) ) e 8 i Ll (5585 (D) Gimadl) Alla il g cpa 31 e 3y
Lleal Lo 50U Joliiall uslaling 5 5 SH Caal m Lt Gt 3 gaaal) il g (2&1) gAY dum
28 gl ¢y siis o il 5 Jy sl

V=N d ® /dt — (1/2) Jdsaall &kl el sy s —V1/V,=Ny/No=l/13-----(1)
J\:\'ﬂ\; | M)d\v caldl il sxe - N
A8 48le Lol Al A il Al A 48 jaa 5 J gaall aranaad B 223055 (1) o8 Apansliil] Alalaall ()
(@) mslalina) (mdl) 4la jlsic L odle ) (513 o 53l BELEI (e it J paal) CMAAe po asilalinall (il
(1] 4 4l

V=2r/N2BANTf = 444BAN f - (2)
LA f Qldl) adalie Aali ; A (aidll AU B

il eaanll il e Calall dpapanail) adll G day 55 cgd Jsaall aaad L33 508 draal 3 oDle ) Aaladll )
LAY e Sin Laaaal Jddad (gl jpss

P AL eSl A8l w5y i yilea
SQLQ‘_Q\Mb)@\ZELH\@J'JS}dL)SMVM&

Dbl dad dd 5 40 ol 4 4—‘:‘5 & n e g;d‘

 Cransd ) s 5 4 5o U Y ) aladind daliadl jiluall-2

L Jsnall la g da glie (e Aaalil) (Apalaill) Jeall jiles ;Y

L sl 35300 8 (saaall Qi aladi e Aaslill g (Bpaaall) deadU) il LS

&3 s g staall 2aall (e A1 Jre BBl o 0550 Lall OIS e il o 8l il & Cani) Al e sl )
ol Al Gaeadl O Sl g o iVl e Ape polie Adla) DA e S 3V 8l Ay sl 4S Al Gl
<y ali (Hot Rolling) sl Je s day 53 JS5 e sl Caniia XS5 Al 5 dpunhlia)
Sl 5 gima sty )l ol Gy e ileal) iy ) Qlall al sa Cpaatl )y gk
(21 (409%) damsis Jaa D) il Qi ) il lle s alasiad ) claudl

-4 jladl ol

e (0.3) ) Jems o (63 oy 3 IS5 o SLpeS aaall whay o gy 4l gl el Ll il Jll
b S Je Gl gay Lald A e saley Jay i) Uga At (5 )aY Qiida (e Al sal) <l Ll 5 e aie JaY

346



Odlaal) g dslial) 341 59 i gand da gall CiladAl) Odlaal) g dslial) 3415
2016 Slaall gkl g Gl 3La

cM\&ﬂme\w@‘)}LM@U_ﬂAﬁ»}ﬂ\ J&u\iiwu)ﬁ.ld\}d\b.lh} 6&}1&&#@@4\}0}
M e 58k (1) S

: (SILICON STEEL TYPE ) (el waall g 5l
Uial gie clag¥) 5 ¢ Al eSl paall piai 8 aadiud (Kl @bl IS 5 4l g paall e sae &) il aa g
4 38 siall £ 1) Al Lad dSulSaall 5 Al eI 5 Apnslalinall (al &) Juadl e pasll
( Iron Ductile) g sdaall aaall : Y
. ( Hot rolled steel) pabull e asmsall L jeSI 3V sal) + LAl
(o Jasinal 2 5. Cold rolled grain steel (CRGO) 2l (e csmmnall (alad¥) (S je S Y all ; BG
43 o}mwmom &\yyﬁu&ﬁjwuﬁdlﬁjd}\uﬂ o}mwuw&_\\ﬁ};d\mhm
D naall Gl ) il
. (Unicore ) =LV <&l (3) (Wound core ) Al lall (2) (Stack core ) Sl & 5301 (1)
L A aseadll Cillaray LeiEdle 5 dpaaal) sl
Jidi 5 Awdlly o(Pp) Aalsall il il jilud s (Pe) simed) s e (5S35 (P) dyasll Ll o)
Cangll 8 OIS Jlaal) 138 8y ghail) (8 131 3alall Ao g Lgiad il o3 yiugll B luad 4ad 5 jingl) dala daline
&8 LS Chaid G el sall ol jlall il Aually Wl awemmjawz)m&a\ssmos
J:\jl.-s.d\ u\& jAl (5’1"‘)@53‘ J.JJAJ\ C“‘J‘“"J““"“G&-’ o‘)\.maj\ oda 4.4;..)5 Adlial g d...A}QS u‘)mﬁg J\ ‘gmaﬂ\ «_\N\
RIS PR GOy BV JUPRE -\ PP PRpi FPVEN VI [ PR A TR WEN PRV R i
P=P+Py=K; 2 B2t2 +K, f B"® V,= A* T+ C*f* ---eeee- (3)
50) (f) 22055 vie Jsaall JaaBU) il JLaA) ol jals dlaall iy | Al sall 5 3 yisgl) ylud Jed colasa -
Oithlas muatl (3) Aalas (A (P) o jluddl @l g2t m}diqscs)w\udm})sﬂ(soj
B sl 5 Al all iLudll (g JS i 52l 5 (A&C) G (g JS A i g
(250kva)m4jj;dc\);§{\ alal) Cldl dae iy ) 2 sl el a8 e calall culdl aae ).wz.\J.uL\-
Cus (44155) JaaY) e il iy il 5 (A 25) eanal aal 5 44l (11/0.416KV) s
451 20l 48Mally L ya i s (150 Wt ) lies 5 lusal) clli Camisi) a8 (V1/V2=N1/N2 ) 4834l
V =444 B ANf—>B=V/444 AN - (4)
5 (B) Gl AU La 3 pmid ) o5 (N) lalll sae 830 ) 6l o Wil Aabaall (e JanDly s
(3) &) Aol 8 (pne LS JSS lall il L g el gl ol )il 5 5 jiangd) 5l dad mddiig
) Cpw Aalall 5 () LS (4 (3) Ualae (A Al ApuSal) A8 ) gaaal) Qlal) adaiia dalise jaast -
LSS Al Ul 5 madl) AU 30 5 ) (5255 Qi) ahae dalise 3 (mia
: (No Load Losses ) bk deadl jilua Cilua
%&Sdﬁ(w/kg))Suﬂdjhcﬁd\m&\w&y&@@}@b)@ﬁ\ Laall dxtiaall Gl HE S
(m) S Al JSS ganaall Gl (P )Jea3U) }muwuy\mu\}uu(f ) 25 die (B) =
[1.6]
P= (w/kg )xm -------- (6)
D hlee Jaa3B) jled ul
(H.V) dea &5 (V) Laadll (L.V) dea (0 A saall Ly 5 Cam (0.C) A sidall 3 _lall (andy ¢lld ) oS
Pl Hal A saall Geaall Ll andiy Cus da gk
(I Sin@) il dpnlalia ol 3 il Galald) ddata ol s Jiad Y *

347



Odlaal) g dslial) 341 59 i gand da gall CiladAl) Odlaal) g dslial) 3415
2016 Sliall s ghail) g Caad) 3L

(I cosO) 4a shaiall A& Cilailiall Jiay g3 luddl L Jiad 2500 *
(P=V* 1 c080) 4w shaiall Lelaws N (P) dea3UI 3 jlud (585

dEBliall gl

LAY ) ) ol el

Baxy ALy oSl ABllall 3 pluiay (Al yeSI Jsaall 30 liS (aliasy Al (JaaDUl) aaad) Jid oSy (1)
D e Gk

daliaa 3 jlud DI (CRGO) 2L e gnall AL jeSIh aaall (e g 63l 3ae aa 68 3alal) dpe 53 e -]
Caall @8 (SLl Caiaill (H) Se)lls (S casinaill cusa (M) Seulls g1 539 03¢] 3 05 Al
paall g s Hlialy aall el JlS aaaal) ot @l 5 5 jluall Gl o8 1) (i) LS5 & oill judy o8
L oe gl 5 _ludll Aad CR) i o) Jsaall A8 3 i 3 adl el e aa

el sall Ll Aad 8 b pal) cland) oA - Y

b yigl) el A 3 Jisall (5 shasSll (S il il 48yl Al ;LS

Al 2xe 5l (A) sl Qlill adade dabie A e paaall iledl)l Bl Say cavenadl) Gilidaza juas -2
Aad Ly (B ) preliiall Gial) S Aad Gaial (53 cplelall (i sa) 8 il ) Jpaal) e
B=V /(4.44* A*N*f) Aalrall o dpapad) yileald)

Jsmall alal) anall QIS g ity plall SIS Gl sle )y an €1l ikl o LAY aliiy anadl o
A8 el Al g g Al il Jie Jsaall (6 AY) Gliardd) e elly il

G die sl JleAll (asd o) aly pldll el )l Al A gaaall Qlall 8 JIAN s (S (2)
- SIS Aal 5l 9 sl il apani g cpiling

- el dals 5) saldd) Jole 8 AlSEe a5 iad Aal sal) il il il g il Alls 8 Y )
@JBJAL’J%:\LDML@_AAJ&S}\bdw\@u&d};)ﬁﬁ’&}m@\ }M&E)\ﬂbuﬁlﬁdh

JAMAS\
1-Indrjit Dasgupta (2009) :Power Transformer Quality Assurance,New Age International
, India.
2-Kulkarni, S.V. & Khaparde, S.A. ( 2004 ): Transformer engineering - Design and
practice, Marcel Dekker. Inc, USA.
3-Lucas, J.R (2000 ): Historical Development of the Transformer, Srilanca
4-Martin J. Heathcote,(2007), J&P Transformer Book, Elsevier, G.B.
5-Theraja, B.L. & Theraja, A.K. (2005 ): Electrical Technology, S. Chnd,G.B.
6-Mitsubishi electric Corporation ( 1991) Design standard — Distribution Transformer,
Japan.
7-AK Steel Corporation ( 2007):Selection of Electrical Steel for Magnetic cores ,G.B.

348



Odlaal) g dslial) 341 59 i gand da gall CiladAl) Odlaal) g dslial) 3415
2016 Sliall s ghail) g Caad) 3L

500 Balay (il gl (ulBall 400 g8 Cila b caluadll g il ) (le Jlagial -74
74-Change the Resin and Hardener Materials in VVoltage Coil of Electric

Meter with Plastic Material
a9 2 (A (paa ) ae alas |l (uld) sl
Lalad) L AS i
info@dialacompany.com

dadal
Ju\@ujéﬁ\ww\@u)d\uh@;@@d;u\M\}C_u\)xmu@ep&\uuy;mudm
Muu,@ss\‘_,Lcu.dﬂuu\‘;mﬁy@uu)@\wu\dm@whu\um}m‘;;m
ujlbd\uaﬂ\dsx&mq\yucu;ﬂ\dhtuubu&Su\aJmJ&;\a\ymm\a\}A\u\uc
bu}u_ahﬂ.ﬁ\wh&d\@m)d\uhc_u@@uw\)c_u\)ﬂqu\yuc«_x;.d\‘_g\‘ﬁjlal\g_\;_d\u.m
whﬂ\&dﬂ\uh&m@d;\ﬂ\@dﬁ\ J\}A\\.g_.\,mu‘;\]\ &_IW\ Jj@jww\&sacuswﬁ
LSl

‘yL@_.\ Leeladinl el ya i g Aaday p5 4ol Bala aladial Leladl S k_d.d\c_\.ua.\‘; duae Jilay Craadin
hw)uduj&(ssg))&ﬁfﬂcﬂsmmdjm)&j MASSJE\L@_H} ¢ elaall DGIASLAQL}L&)J}J
Aal naa 5l Ay lpeal 5as ade o Sad (LY A sgan s Ao cuial s Lana ial graal il )
Bkl aladiul e

A S 5l gl ulie 1 dgalidal) el

daaial)

Al Jaall Any cpldall daa e i dnll 40y LMJG‘JP)JGJLAJ\ Saal) AlSEe caliad
‘mu)@ﬁ\Uaﬂ\JM\WMmmuAew\m}d\uh@m@Mbc_u\)\A\Jme\h_m\ur_
AJLcuSSa_a\aja\_UlS.m\Ls.a\UJS:.A\A\)A\U\U:_M«uh)él\ubhmﬂuw\‘ﬁjméy@@md\
o AL A ) il it 8 Lealaain eadll g gl 1 ialal dudie Jila dlagl sl Gl Caoa
Ragal 2 gall L 3 Sl 5 sl 5 Gabiiall S 0138 cpn's Lo s Al sl 5801 NGl e qgins
- el aall b A sall il aiaa b Al

¢ B cuilad)

:(Three phases) _ skl 335 i (Single phase) Lkl saal 5% O oS 1l 3l el e dlae

ade 5l Yy ¢ ehall sl Jlad Al yeSI) A8l (ald A alasll s ?M : ) ghll cﬁil—“-‘ e Sl alae -]
mh»‘)!\ R| LN (1) (55) JSE aug LC)AM} Ylazinl 4L e S) c)g.;Y\ ).15\ 5ed aale ceﬂ.ﬂ\ @ J 3
L;"L’JG‘SM u,ui:\_uud\ gJLal:.a).:j ‘U\J}J‘ PE-S) ‘;1: g_u.ud\ MY\ u.aﬁ JJ\J\ quuiaba.d\ U“-‘SM d).x;.)
eublinall (=l s (Series cOil) (ledul) alall 5 lall Caley e ds eJaall e Jukidill e J5Y)
(Bl aley il e i (Shunt coil) o ) il ooy edand) e g il (A (A

349


mailto:info@dialacompany.com
mailto:info@dialacompany.com

Odlaal) g dslial) 341 59 i gand da gall CiladAl) Odlaal) g dslial) 3415
2016 Sliall yghaill g Cual) 5La

@S Oulaiia

2 puslaiaa

11}

17|,

Tl eSl A5

(1)pydsd
skl alal slaed) i S

o8 O sl 530 a b A5 o sl a8 8 A i)l Ll ae sl Gl Je i,
Gl A5l 3 Ae juw Ol sl et (e ) (6 sl die 5 (Sl a e e dy eSlaa o e Ly 5 cails Gulaline
Wﬂ\@}ﬂ\eﬂ\ubc(mu/.b\j)uj\A\M\)Muﬁj W\ﬁw\@wﬂ\u\)ﬁamwhﬁ)
Jjia delat Yl Jule }&umu}mj‘\h\jjmmtkm\@bd;\wusmueks\w&u\u
wwu\uag\u;J}gu}\}mjﬂ\uhwﬁﬂ\wmxuaﬂ\ﬁuummzﬁmmdm
UM@}NUAM}AM&J&AMD&M\MUA\@MM\ua)ﬂ\a_t\J}JJJcd;..u J\_ul\uh
u.i\&)_\j\wub)éumubjgﬁ\ubwuw\ébdﬁﬂ@aaj u\J}ﬂ\J)AAu.AbJuA}
(1EC 521/88) 4xallall daial 5all 5 (BS 5685/79 BS 37-P2/69) iy yll cilival gall an ga

Lot iy GRS ¢y lall 4500 Jlaa U Al oS A8UAN (a8 3 alaad) 138 addiinsy - ) ghall 5D £y jeS) alae-)
Gl Ot Gaai e o ssag L) Gl DY) D 5 A0 5 Al ) oS Lavie 5 4SOl aaa
A8l (elie ()8 SLLY) el daall S 135 ¢(2) i JSE 8 Call 5 elaad) 358y M) A ) ) 5all ) sma

skl el Guulie 83 (e () s

350



Odlaal) g dslial) 341 59 i gand da gall CiladAl) Odlaal) g dslial) 3415

2016 Sliall s ghail) g Caad) 3L
| . FS Al gl il
CEREEE S
[ : . _ASY Cala
¢ . B |
l I u_.u).su..gm..
Jubiall e
[
i F
s, @_‘ 6 i
Al eSh ,)
(2) (i, s
DlshY) S alasll

Ailday ) liaal gall o gay il & 5ill (cpa Ly 1S Ll 30 5eSI) e Liall dalall o 38 5 i

(IEC 521/88) Aulall dial 115 (BS 5685/79 BS 37-P2/69)

m‘;; uA)s\m}dbuﬂw\dbwbjw\@u)@\uu\uM\Mdm,\}mu‘.}s\@}y
@umjd)uélulmd\jc_u\j\e\mbt@;\qmm&m)um}hdaumﬁl\uh@ay} A8 5
Adlidall Jarll o g 5l aleat e Sl AaSaa 8 gacy 4] Ganadall o sall
MA.J\.Qg_ﬂSu_a\Jjé\_U\S.m\‘fLugﬁ\whﬂ\mﬂﬁm@;@@&\ﬂ\@\jc_u\}\J\}QU}S\)L.\
A sall 038 anll all A (plalall Ladlus 5 Anal 5 juima 53le (psanallSH il 5 S 5ale a) S L3 S (e
ostaall (o gl i 505 Adaall () s (85 58 sie Calia e 13 Aday 3 (Plastic) 45l salay Ledasin
ua;luu_\]\ @b)@ﬁ\ w\_\s.aﬂz\_\ﬂjﬂ\uhc_\muﬁ@}jﬂ\ jl:ul“\_\S\}dk_\;\Ag_\;J\ (A7 a)Sﬂu\
el g il ) gay ASsnSUl 4 slall y 4l gl Cale 48 Jay (o3 (3) a8 IS apill 48 8l Cale oy
V5 ALl Al uld Jadd oy 55 4S5O0 Balay e ASudl B S o caly 401 68 Calay o sadlSll i gy S
dﬁ)@-@@)é)dﬁ.w@‘&%ﬂﬂ‘ﬁctﬁ!@&)djx@‘}@‘éﬂL;'L*):ﬁt@bﬁ
Asaal) 4l gal)

351



Odlaal) g dslial) 50 5 5 ¢ gand dau gall CiluadAl) Sl g dslial) 50 3 g
2016 Sliall yghaill g Cual) 5La

(4) piL IS5 (3) P JSS
sl il @l Cale a2l ) Cale

axd) ¢ )

rpaadl Al il Gl 2l 8 AU < shadl) Can]

Al gl Cale (il im pad (A8, Jals QI A5 8 ey pald Gl i aey) S 5 S £ -1
lede

aly dualal) Al Sl i e g (1) 58l A€iadtll 5 Sl e ale (0.14) o peladl) &l al -2
colalll aae yuahy g 4l gall chlala

(200 —150) 31 (Al xS 08 Jah Lgraia g5 il sil) Cala g 3 Sl e dpday i) 4 au3ll) salall (il -3
S50 e Al saladl eSS laal

LSl 5 Ll S Lpnand g anaal) Clilall s3a (panad 568 (iliie gainal -4

gl
s Ay ylail) i)

DB ASLAl wdgd Ale Blse Aglead) oda iy My (B AS L Sl ulEal) dle Gale L) -]
(2000) & waal) Galdl 4S5l (3500) (2 ﬁﬁl\ Calal) i 481 (1 3 dygin Sl o sile (558)
b (e JS) 2y Al il e (g sad il 5) L sias il anl gl sl il Galall dae 5l
Cale adl 5 4 8 clile B3 e o a3 il 5 Ly i Aniiall ) shal 433 3 uliall sae 5 (uliis (192000)

352



Odlaal) g dslial) 50 5 5 ¢ gand dau gall CiluadAl) Sl g dslial) 50 3 g
2016 Slaall gkl g Gl 3La

ile (372000) s& S il s2a Aala sl daisal) 4l il cildle 230 (6% g Gl (60000) 58 sk JSU
Al s

oo sy Jeall Ay cplelall daaa e 55l a gl sy Sy liadlly gl )l ol se clall -3
ALz A e ad i

o Ly it A laal) sl Ll

a5l Gl 2 sie st ol e |l o (5) 2y IS5 patl) il ) s 51 ¢ -1
] ] (6) pd J8S

o Y1 8 At and) 3ok i s Sy Ll oS anil o (6 pandl (o (i -2
c‘ﬁ!@ﬁ&\é\ﬁ\}i Jﬁ;q;\ J_;ﬁ‘}[}'&dﬁ'é)}mg&ha;;ﬁ\ju;\)Mé‘aiﬁ\@jﬂ)ﬁﬂ\w\

owaill 138
(6) 8 JS4 (5) o8 Jsa
sl L oSl sal il Ly 5l (il
clalifiu)

ok 5 alall il aae Aaals (e Cliial gall 438 juad O 90 4l sl Cale e Aglee (8 il Jasll Gauai -]
el e i silal) S Sl s 5 ol (0.14) bl

4 oSe 4 gl 3l ga (A Al Balall () e Al g Alaatisal) S50 Balal) pailiad &5 aall o) -2
22 (50) 51 Ao () (A5 Asna Ransiy 7 a8 (A a3 58 5 leadll g il a3 g0 A3 (e
5oke (& syl saldl Lay (Frame) osbiall awa s ) o e A5 4y slhadl) 430l e J sl
Al gl s ) 5055 Vs 35 Y Lleall o3a 5 4y alall il 551 ally Galih (Sleeve) Siudh sl e
Lo s ) Al gdll dad a5 (5) KV W laie Al b Jalod Cua & gl cpialall B 6 jlgd¥) s Lol
Baairall daraaill ildal gall Cuus 5 claldll

353



Odlaal) g dslial) 341 59 i gand da gall CiladAl) Odlaal) g dslial) 3415
2016 Sliall s ghail) g Caad) 3L

Oe Asiall bl Gadll e dalxie oulaline (g 2l 55 a (Sl Sl Guliad) 34l cale )50 ) -3
ol Cua (e cald) Ao g el purd (gl aa g8 Vs cpalill s G s bes paill el il
dads J el dlee 8 S Jealall el o 3) 508 5 oondalizall

sand dlee b aiall o o) Sl Glluall 8 aciaal) Cilasadll MR (e elld g soiiall Lada (je b 4
pax LA (e =l o & c;_”db (Open circuit) da gidal) 3 ylal) g Calall 4a glae «clalll aae 4aals e laldl)
bl @Ol (s e 3 g5 a2e (e Ul (Short circuit) sl 3o 5 calall 8 adad 3 g g

e e el adudy Gl g 4830Y) Cla sailly (20 150) 3uall da a1 a il (asd Cag sk ) -5
Saapadll cy al 8 5 il (Insulation) 4 jle pasd e Ul (@l IS 5) Gl e 4 gl
Ll el (385 panl) il L dla e Ul Tl 5 5S04

J.AMAS\

deball s Cldall (s gid (Gudaill g bl o alall Csall @ik 0 (12011 ) e s oSl -]

Bl sk den il

. (wikipedia.org ) s sl de g gall/ i i) — Sl slaal) 4505 2

(Y ) elseSlldlae ¢ (2013 ) el i Clyaiig -3
http://www.startimes.com/f.aspx?t=29686673 /

(Y1) ¢ Al Sl Gl sl 1 (2013 ) S (oo 50 -4
http://www.reefnet.gov.sy/Arab%20Encyclopedia/practical-
siences/technology/measure-tools.htm

1977 4d (LAND&GYR ) 43w suall 48 31 dalal) 5 4S Al (85 8 siall 4l (36 1) -5
6-Hand book for electricity meter from EEI. 2013 / Wil 5

354


http://www.startimes.com/f.aspx?t=29686673
http://www.reefnet.gov.sy/Arab%20Encyclopedia/practical-siences/technology/measure-tools.htm
http://www.reefnet.gov.sy/Arab%20Encyclopedia/practical-siences/technology/measure-tools.htm

Odtaall g delial) 513 & gad Anau gall ciluadlal) Slaall g dslinall 5 3 g
2016 Stiall gl g Gl L

u.uhﬁﬂ\.hd\ ‘_g.a‘_a\.\.djﬂ\ KX oJﬁﬁA@A@JM -75
75-Design and Manufactur of Switch Mode Multi Volts Power
Supply
s By )5 ¢ e land el ¢ daaa pala g ¢ QBlad Gluad Gla)
dalal) L A4S i
info@dialacompany.com

DAY
O b Adlide Al @ jolas g ¢ Alledll Laliy) Sl s KAl Ay Y1 cEad) dilaa b
Ulall iy A Jaad) llllia Gbail il il B e Al 5 3eaY) (o 2 b 55 o g Laa caal g
il i) aamie e J8s ) Aslall st Gl Qi Allall sda ) glaily il
2085 5 Jad] Ao DU 00l g <y g 5 Cand) (5358 U e o sthaal) Sleally dalall 4 5 SV 5 A Craana
gadl il e 2o I Jia s g adde 4o DU Gl LAY cy gl Sleald)
pludl A sadiaall ()l g il yiaall 8 58 gial) 3 eV @fuﬁa )y iy Jleall aan jra -]
sthaall i Al (3 aaly Yl 3¢ (e de sens o (aniul Cua diluall
aalsl) Sleall 5l (1,015,000) 0038 (s3bal 253 ja Canall Bony 3 Apslal (5 gan (Giad -2

B3 jeaa ¢ dgall (3 ¢yl 3 Aualidal) cilalgl)

dadiall
Leiilon Ala 3 i) Aal) daalisy) Clanall s il A g IV Clilagd) dlia 3 Jaadl cilillaial 1 yla
il CY saddl e dae Jlerid JUA (e Sl 8T 38 ch\jgiﬂ;jiﬂjsﬁi\_)ﬂjéﬁwsqs & lias
aie Jlea Lasi ) Aslall chaninl QI il 5 sSAal 53¢ Y] 2o paliily caslhaall (i il
A s Sy i) puleat g Dlia 5 o2 Jeall clillaia Cpalil il gl
Ay il jeans aladiul) dew Jseae (S8 Slea ppialy aaal ) Jall Gaddl Cargy
- Al (3) G Jsi (DC ) <l s

[-5,-12,-15,-27.33,5,12, (0-100) V D.C]

B ¢ 5l

220 V') 3¢l Al il oty o gy 5 SN Slea g —r oandafill Jaaill (63 il i) aaxla 5 )08 jeaa
Las A5 KU 50 aladind Gk e il 30 (D.C Voltage)s s il e J (A.C/50HZ
asie 58 eaal a AN edadll Gan (1) Ay JSS A gaall aladin) (e Yoy 4l gl mddl fan 4380
X wﬁﬁ\ il }.A U’_i\:\ﬂ)sj\

355


mailto:info@dialacompany.com
mailto:info@dialacompany.com

Sl g dslinal) 5055 ¢ ganad Ao gal) ML) Coaall g Al 359
2016 Slikall gkl g Cad) Slaa

M\M\jdum)ﬂ\dduno)dﬂ\w@)\;ﬂw\(1)eﬁ‘)ds.m

Aadlall uYM\wym&M\M\ub@})ﬁ\ )-‘\}J(‘\M\L_;"Q-"‘ALEJ\ J\.@Al\a)ﬂﬂda.uu
MLGU\J\.L}&.&\JJM\‘&XM}MM(DC)cwuuﬁésd)m;ﬂm)sﬂ
aJM#uMﬁGF}dM@\MY\uLd\}(MOSFET)J}.w).u\).uc_\las.d\)a\_r_d.u.bur_
—+ 3V QLU dadl) Lodlia (e Jacadl dpapdail) agald) cilalaia q:uj (30KHZ) Ly & faa e .J.J).\.:

4,35\:.;_’\33).1&::M@M\M\ubu\)@d\gu\mﬂbuyy\u\w —aaall s ool -1
(50 HZ) 22 5 p2dias 1 eidhie (g il )55 L s 8 ST 51 (1-20) KHZ 050

(OFF) J\ (ON) Lol JelsIL UJS-‘ damdagil) JJLAAAS‘&C\LS.\” palic U\L"’ LSJLAA.\Q\)“ 293 yall 22
ML;J\MM\JJLAA@MJM\ALA\LJJJJA\ OsSo Sl g all8 ) &35 jaall Cladlia 4
e G ).\S\‘LULLAAJ.\.GMJJ&Y‘MM\MML\}LJ“;&_\M}SS‘ Qd=ia )M jeaa aladiul o) -3
.L_I‘)\Sj\ws.t@ﬂ:_\l&_ﬂ)@;.aodc e\da.u.u\

el endl il

;A8 A g S il gall e ((oradail) Jaadll o3 il 8l) adeia o 58 jeaa ) Jlea ¢S

= (220V/50 HZ) ada)all il g8l a3 (e Jant 435 53SH 5 300 -0 (ALC) iyl 3yl -]
Al dashad e sl ST elld g Lgd age pall e calan il

5 paine Al 8 ) AL31A) (ALC) smriall 4l il Jysad e 5500l o2 Jand 3 (1) 5,3 Sema 50 -2
Sl sae o jad s Clian JS4 e S5 43le (D.C)

A A Al i) e AL Al i) ¢ 8 200 Adle a5 e 5l sda Jexd -5 ylasdl 3 -3
; AR B gy Lyl il o Bilas
3 (100 V) D.C A (0) e Adalall &gl gl apdass e 5 jlall oda Jaad —: (1) 4lsil) Cufia 3 500 -4
_uaasl\ il

( -28V) D.C sl aduadl ialdl) o lait e Jwad -; (2) bl A1l e 3000 -5
(-15VD.C/-28 VD.C) z > 4l ¢ ) Lelisais

(15V D.C ) A1l A sl A il gl) ool e Jaal - (3) Aus sall Al sdll e 55303 -6
Al Il L) 33 (2V /5V /8 VD.C ) (o 7oA Sl g ) Lelygasi

(D. C) saiue gl ) (220VA.C/50HZ ) Adalall 4l gal) Jga3 -; (2) 508l g 35000 -7
el (3) A demi )i s (3.3V/5V /12 V-5V /-12V ] 5V ) D.C o Jas dads

ZoA A N e at s pandll 84, gllaall 40 6l 5 ylall 38 JUAS ; asdll A1 8 jLadls yila -8
oaadll A dslhadl da Wl Ll gall (i 2t -2 (D.C) Ao sell 4l sall 408 ) 45LE -9

o2l 4 sllaall Zlluall Ll @l (i jat -: (D.C) dalluall 433 5all 4008 ) 45L5 - 10

wandll Llee oL ellgiuall (NIl Aafd (a3 -; (D.C) kall dpad, 485 -11

A ea Al jelad) a5 (5) «(4) «(3) IS5 Sleall LB lakddl) s 5y (2) A8 JSAN

356



Odlaal) g dsliall 40 59 ¢ gaad da gall CladAd) Odlaal) g dslial) 34059
2016 Slikall s ghil) g Caad) 3L

-5W -12v 0 -15W -28W

TTYY Y

T

(i T2z
L EET - el

PEFE

|_‘|r. o,
|
-

<l Coa s i
r (7 st

/\
e
{

[

R ) 1T " . T
sl aadll
1L

R

S TIIE

I (T} 3 wod
B -
| 33V 5V 0 13V 0100V

220VACSOHE !

1
- B ) aaily 5 _];11511 Ateie B oyrall G :1‘_11511 AL O {\‘) a5 o]

b 3ol A1 43dd ) AL

Aad 3ol duad, LA
okl

Jarda Clﬁ.i.a

A gl patl) lida
(0-100)V

Sheall il Zgal sl (3) 8 IS

357



Odlaal) g dsliall 40 59 ¢ gaad da gall CladAd) Odlaal) g dslial) 34059
2016 Slikall g ghail) g Gl 3L

Jondill) pum 5 gl (5) a8 IS5 Jbeall Ala jelae (4) a8, JSi
Ly g AdBlial)

Gk oe e 25 (AC ) dedaiie el ) Mol aiadd) dgall (ysad o ¢ el auluidl 5 3
JJJL'BJMA&SJQQES}QCJ;S}MM@\&Y\ M‘}(MOSFET)JJEM)J‘)S@M‘ J.LALI.C
(1) 5 Jsn b O LS Slaal lanll (i) el 58 5 355 ¢ (30KHZ) Lot o e

Sleall el el 8 (1) aby Jsoa

VR% :\4...».1 Jlaa JSS EJJBM J\JE.A J\T}ﬂ\ )\.ﬁa :\:\ﬂjﬂ\ J‘JB.A <
W A Vv

3 6.6 2 3.3 1

2 10 2 5 2

2.5 24 2 12 3

2 200 2 0-100 4

4 2.5 0.5 -5 5

0.8 6 0.5 -12 6
1.3 7.5 0.5 -15 7
0.3 13.5 0.5 -27 8

Al @iy o derd oapdaill aail) 3 il Jeaall 8 8l g Y saall o Lay =1 aaally 0350111
¢ (50 HZ ) 22,5l axaies Al Leidliie (o el (4585 L g 8 ST 51 (11 - 20 ) KHZ (e 83le

L(L=28,W=23,H=85)cmaixiy (2.7 Kg) ghaall jleadl 055 & 288
D (485,000 ) piaall Sleall 4dlS cialy 3 ¢ Gl o] ja Aol (5 93 -1 (gLaBY) 253 54l 2
3530 (38 L )l (11,500,000 ) paal) (i (5255 A 8¢ Y de gane AS 1l (a8 B e

358



Sl g dslinal) 5055 ¢ ganad Ao gal) ML) Coaall g Al 359
2016 Slikall gkl g Cad) Slaa

3 sa o aaiad dglae delia Jiay 4358 e Slad ¢ aal gl Sleall Jan (11,015,000 ) o8 salai)
Lz Al el il (e Yy 313 £WES) (Biay Lae Agdaall (31 a1 85 48 gia 4

ol (OFF) s (ON) Wil JalSily (585 dpnphaiill paliaall (& aohiill jualic of Lo - oY) Basa 3
M\MM\JJLAAQAMJMMLALGJJJ‘)AS\UJS;JJS} u)&c‘)dﬂ\ubuha

vie Ay g I AUadl A3l aaly o (& bl gl dawtie 3508 Heaa aladial u\ D Adigall ALl 4
g_i‘)&\u»s.at’\_m;uj k_!\‘)QA.A e e\m\whu\ J.\S\ A_uhm

Cuand Al Gliadl Gaa e S Cua Gl ) Baaata dai gy GlUay Loy ) Aol g0 Sleal)l @ a
S S5 (33,5, 12 712, 21)V (& Ay Lnse (D.C) il (ued o (o335 48y
(D.C)‘—‘wﬁéﬂdmdﬁy‘ AAU:uS\Lo\(14)A}AMJMML54JLU;U4_}:L5$\&_1M\
(0.8) A » csaudl )il 085(3.3,5,12,5, 21)V‘5é»

AA}JA.L:AJHJ (1)AuM\ JL\.\J\uLSJ(Z) e (12)Vchmadud);\dua\@\£_\h‘))
‘;.CUAJQHM\‘;SS‘JLLA\ULSLLAJLAAY\@AALJJJJQ}(O8)A§_\M‘JLL\MU‘SJ(]_Z)V
candll 2l 8 (e LSy Aaplis 3 ) sem lgal) Jamy s aia andl) 230 CalS 5 (4) A 5o 4l AL
[(2) éis s lesl

lanll Gandll milis

shendl pandll il mia gy (2) ) Jsaa

No. Load V D.C Result A

1 Receiver card (1)
3.3

5 1.4
12
-12

21
2 Receiver card (2)
3.3

5 0.8
12
5
21
3 Lamp : 24 1

4 Fan: 12 0.8

(4) A el dlee U ellginall KU L)

MMM\SM\J\JJAUA\ M\MUJM\‘JJQJ‘O&M@‘AA‘J@\ \\AJ\C_}M\J)\AUAJ
45)..:@4.1\4.;4]\}@\ u\JJAM}w‘)}@@)m)AJLPj\ .JLQJ.G\‘\.\.\\SA\ Q_\;.\J\ij\\s.i\ JJ}LAJ
ol g Uil 5 A gl o a5 S 3 (e ABSall 3 cilgall 5 Al 1S cle liall Aalal) o

JALAAM

359



Odlaal) g dslial) 30 59 ¢ gaad da gall CladIAl) Odlaal) g dslial) SJU:9
2016 @Sliall kil g Cad) 5l

AED 5 e D Bl pad) duspe ¢ Axig SISV 5 3gal) Jlael 3l 5 (i< 0 (2008 ) e ¢ ) -1
Lse ¢ s ¢ Aalall
Lsm e als e B3l Qi s A i ¢ Adlpeal) il o g QUSH : (2001 ) O ¢l -2
ol Cpssigall e (i B e sl 4033
e ball 5 el sid ¢ Gudaill 5 julasill cpa calall sl 831 et (2011 ) e 5 ¢ Sl 4
Bl ¢ alazy ¢ dea il
5-Basso, Christophe (2008 ) : Switch-Mode Power Supplies : Spice Simulations and
Practical Design , McGraw - Hill.
6-Erickon, Robert W. ; Maximovic, Dragon ( 2001 ) : Fundamentals of Power
Electronics ( second ed. ) .
7-Pressman, Abraham 1. (1998 ) : Switching Power Supply Design , McGraw - Hill.

360



Odlaal) g dslial) 340 59 i gand da gall CiladAl) Odlaal) g dslial) 34159
2016 Sliall s ghail) g Caad) 3L

gl delia yal 2 (ol af) caadll dpdar 5 Jisl) allia Jlay Ladla apdi -76
(hpaia g Ay yida o)

76- Purification of Al-kifil Sand Quarry/Al-Najaf Plateau (Under

Investigation) for Manufacturing of Glass (Laboratory and Bench

Scale)
G0 ol s ¢ Jlua el ae elgr ¢ bl LS g
48 ad) ol gl el sl

geosurv@geosurvirag.com

-

AadAl)
3..4‘}5‘),4]\Q\M\/ﬁﬂ\}&#\l@iggwbgw\gM\ésL;).;Lﬁﬁ\ Casnl) 13 J gl
iclia ua\‘)cy caaill duaa / J&I) CJ\A.A Jley Ladla andli s 4l jy 48 2l GA)]):\;J\ C_..ml\ 3ligd
2 Ll 5 (ye Bilal AL Al Aglee 1330 58k (1064 600-) o) 3l Jo il e
(Si0p) by (%0.25) (Fey03) wadl 33l (a (s 5imn 53 iy ol Jpemnl] LSSl el
aall 1e8ds Sal 32l LMA\.::_ N @*\L\_&A\ Jaadll dlee Aol o Jayl) Aallaay g | (%97.65)
o2 () (M S i) eda 8 agle 5 IShd) A b usale il Jsean 050 (%0.21) &Y (Fe20s)
dglay yll daial gall s 38) g3l CB)S LghnSla axe g O sl G\;)’S\ gl (A lgalainl (Sa Jla )l

(BS.2975,1988)

el delia ¢ llinal) deadll ¢ apaall a6l ¢ ) Lalidal) cilalst)

danial)
oy il a5l g il Lty Al pla 5l Clelia 8 ALalal L) saladl WL oy yiias
Sohlb Lialbe (il ajle 5 dlle 55lan aal @Y Jlayll o285 Ago IS (8 dagiall dulidll Cildial gall
glal de s 4 gl Gl A et e 55 3 Jlay o domnt (S Laghr 5l ) Al Sl 4Ly 5l
il sl e okl g Canall w8y jad A AL cilad all slaia) o Al jall sda 4l ol all
Gslall zla 3l delia (a il dalla Jly e Jsanll pausd el il 5 4ol s dpacaiall | 4 il
[RIREN )LJ 8 ‘fﬂb Caanlly J\)A.w)d daadia CilS M\J.ﬂ\ 38 @Lu . ( 2012’ u));]} JL\M\)
Al Sl il 038 (10 Jila oS Al 2 g Zla 3l ZLY Jane a5a o) 85 4y gial) Blalidl o 5 e
@ waall 2l A Gl e s zla 3l Z LY glaDlia (530 4 jra Ledul 0 callaly Les dlzduall e
2 5l A 8 43 5Ll B V1 L) 94(0.06 - 0.1) O e = sh i Aualan 31 =1 01 e bl aaiiiadl) Ja
b O e zlal Aelia (8 aodiial) WL Jla ) sl aaaldl o) Wle | 9% (0.25 - 0.3) wasl)
2S5 GLbY) (ad Yl Akl 5 5 jlall il glll 0S8 Gl (5 mall ey O3Sl (106+ 600-)0mle

[(BS.2975,1988) , ( British - Geological Survey , 2004)] wasll

end) 5 5l
el g 0 Al gl ¢ (g ml 8 ) il T 5 S i e 3n S (100) o
o) Y A8 ) a5 gunl el ol Aandil) bl i) A E ) Al 5 Jiae 8 sead 341
2 32l (1) pd Oyt b Eiie gl 2y g1y Al pbinl) 2y Ficnal 5 A€l el

363


mailto:geosurv@geosurviraq.com

Odlaal) g dslial) 340 59 i gand da gall CiladAl) Odlaal) g dslial) 34159
2016 Sliall s ghail) g Caad) 3L

Al )l s2gd Sl 7 piiall Jhay 385 0588 (106+ 600-) (enall saall e 4l jaall Jlasll Jias
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- 038k (1064 600-) o) s2all Shasl S Sl Gaw (2) @) Jsandls salie Y
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(%75) <laa dansiy 9588 (106+ 600 -) osend) paall 55 Jasll (SilSadl) dlally )l lae <y ol
¢ Ll S« LEESON g 58 (sauaie Hlea alasiuly (Z\Afzéa/};_)jq 950) Osdde yug (2\_933 15) Bl
(328215 ) saaly (SlSae BDA aladinly skl ele g (8 (day 1 el ) 113 iy clally zasaill Ju
i lal) At oo S5 Al Bl sadl 5 daclill 3 sall G palddll (05050 106) Jb e e 4l 2 &5 (s
sl Jdaill (al e Y 4t Alias de G3AT 5 % (100) 30 da )0 die g ia (8 & 8l o))
L(3) fhy Jsaall 8 Ak el Jilaill 25 (Fe,03 )anall 1S5l 5 (Si0,) Waludl (5 sine apaail

. Gugla\_xxd\ Jadll il

Jeadll Jlen (B ey oaS (5) A SalSudll elallg 7l Adee (e gl Jajll (e Jice ggal 2
8,52 (50) Ol As s dall e a8 (50) A2y sl (3) Dl pladiuly ciladl 308l e updalizall
2S5l o ol sina iy ol Jsemnl A€l Jilatll 5 i 85 o)) (g pnl) 2 ) Jondl Aady
L(4) i) sl b e el Jilail 05 SO, (97.7) Kol s Fe,05 (0.21) 2]

MEUAJ\J@G.U\
WLl (e dcaddie Al e 4 gial pials ate 3 5 alad) Ja U bl Jalasl) 238 o (1) &) Jsoa

¥ s Fe03% (0.54) A daai maall 2l gl e ddle 4w e g6y WS SiO; %(91.54)
Bed a3 el 4 (a0 (550 Al Gslall (Fng zladll g5l e g 58 (5] (8 alasindd s
British Geological 4slay il déal sl can s Fey03 % (0.3-0.2) o W zlal e g5l
Clial so Gl clallad)l ans ¢lsa) Gl ade 5 « (B.S.N0.2975,1988)  (Survey,2004)
Ui 8 e se S (106+600-) onal) gaall Jlo i alasinls &y il pladll cy pal | ALl )
Y dalia e 5 oslall zla 5l delial dalla o Ll Lhmaa oo Jla )l 228 of i 5 (2) A8,
dalae o5 ey SolSaall dall g & )l dulee alasinly Liallee cang dile 5 (M1l Zla ) salie V) zla Sl
70 Alee et il | gaaialy il (5 gl o Ay e il cidae) il sdaliad) Jacadl)
amll G eall aS sl Gaddd ApSa) ciiy da)ll e el 138 e cyal Gl Sl elall
. (3) A Jsaall 8 WS (SIO, % 97.65)Suludl 5 (Fe,03 %0.25)0skall zla 1) # Y 43 7 gensal)
AlSa) i 38 @l g 0 Alee (e il Jayll e el Sl Galad) sllinad) Jaaill G lad il
%0.21) 2l 2uSsl e s gina 535 (SI0; % 97.7) G 4 Wbl 4w Jaad Jay e J sl
d) Jsa (B mmiase WSy salie V) zla 3l #UY Jlayll sda aladinl) 49Sa) ae iy Al (FeyO;

(4)

JJLAAAJ‘

Ll (oS5 Jley 485 " ¢ 2012 L2l s ¢ Al de g vl e el ¢ Jlua LS s bkl -]

e sdsaall el sl " (k) jlan ) slall pla il delia 8 Aalaainy (JaS) g Caaill duan)

3359 _adll o8, A8 yall

2- British Geological Survey , 2004. Mineral planning factsheet.Natural environment
research council.
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3- British standard ( B.S.), 1988 "British standard method for sampling and Analysis
of glass making sand " N0.2975.

Canill Lan 5 IS @lie ola oyl ilaasl) Jalail) 1] 85 Jan

duma s | SiO, | Fe,03 | Al,Oz | CaO | MgO | SOz | L.O.I | NaO | KO | & sexsll
e g anall % % % % % % % % %
- 9154 | 054 | 1.79 | 148 | 0.2 | 024 | 185 | 0.66 | 1.61 | 99.91
el o il
4 Al Gl Sl
Sl PSS

Caaill dacan 5 i allie ala eyl 0508 (106+600-) ceanal) (aall ALl Jilaill 22 o8 ) Js0a

A Sl
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MgO
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b o<l

SiO,

Fe,04
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CaO
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SO3

L.O.l
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77- Preparation of Light Weight Tiles by Using Clays of Old Formations
Naenava Governorate
s 5 Aliblaa (B dagall) oy glsil) ksl aladiaddy 03 sY Gl B judaas 77
Mayada S. Joudi, Zeinab K. Nassrullah, Salma E. Hussien
Iraq Geological Survey
geosurv@geosurvirag.com

Summary

According to the last technical studies of Al-kend hilles clay in Naenava governorate for
the manufacture of the building material, clay sample K3S; (which contain Quartz,
Calcite, Feldspar, Montmorillonite, Kaolinite and Palygorskite) from the same area was
used to spot suitability to prepare light weight tiles by adding various type of combustible
materials to clay samples (rice husk ash, saw dust, poly styrene, and betmous) in different
percentages. Experimental samples were pressed in a mold dimension (5*5*10) cm at
(250) Kg/cm?, and then dried all samples, fired at temperature (1050)°C, exception the
polystyrene samples were fired at (1075) °C, according to certain firing program (5)
°C/min, socking time (1) hour). The results indicated the best physical and thermal
conductivity properties were obtained by adding rice husk ash with betmous BR1 and
BR2, in comparison with ordinary tiles, producing low density tiles (1.15) and (1.17)
g/cm®, modulus of rupture (1.50, 1.85) MN/m? and thermal conductivity (0.551, 0.607)
W/m.°C.

Keywords: Clay, Tiles, Lightweight, Ceramic, Combustible materials.

Introduction

Lightweight tiles have become an important trend for green buildings materials, this is
because lightweight tiles reduce the building weight. They have a relatively low thermal
conductivity property that can be applied to reduce the required buildings energy for air
conditioning in residential and commercial buildings in order to achieve an adequate
indoor climate at reasonable cost. Improving insulation values are usually achieved by
lowering the weight of the materials. The most common method is introducing air spaces.
The bulk density has to be lowered to between (0.6 and 1.2) g/cm®. This can be achieved
by introduction of pores through additives of combustible materials or chemical aeration.
Al-Marahleh (2005) studied the preparation of light weight ceramic tiles by adding
various types of combustible rice husk, straw, saw dust, and bagasse with different
percentages (5-30)% at different firing temperatures (950, 1000 and 1050) °C. Firing
temperature (1050) °C gave the best results, it was possible to produce bricks with
densities between (0.8-0.9) g/cm® and thermal conductivity (0.19 and 0.22) kcal/mh°C.
Agbede and Joel (2011) investigated the effect of rice husk ash (2-10)% on the burnt
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properties of the clay brick. Specific gravity, compressive strength and water absorption
tests were conducted on each admixture. (2%) RHA additive led to a significant
Improvement in the properties of burnt clay brick.

Materials and Methods

Clay sample from Al- Kend hills from Injana formation (KsS;) was used for the
preparation of light weight tiles. The combustible materials used in the work were: (Rice
Husks, Saw Dust, Betmous and Polystyrene). Table (2.1) shows the chemical
mineralogical compositions of raw clay sample K3S, rice husk ash burned at (1000) °C,
saw dust burned at (1000) °C and Betmous.

Al- Kend hills clay sample KsS, was prepared and dried at (50) °C for (24) hours,
crushed and sieved to a grain size less than (0.5)mm. The obtained powders were
moistening by spraying (6-7) %, homogenized and left for (24) hours for brewing.
Lightweight tiles were prepared by mixing clay with different additives (rice husk ash,
saw dust, poly styrene, and betmous) in different percentages, pressed in cubic mold
dimensions (5*5*10) cm at (250) Kg/cm?, dried at room temperature for (48) hours then
at (100)°C for (24) hours in an electrical oven to eliminate free water. The produced
specimens of tiles were fired at (1050)°C, firing temperature at (1075)°C was tried on
polystyrene mixes in order to determine the optimum firing temperature. Soaking time
was (1) hour, firing rate was (5) °C/min. Each specimen was marked, weighed and
measured before and after the firing in order to determine the properties of the laboratory
lightweight tiles. To improve the durability of the fired tiles, they were submerged in
water for (2) hours; the lime (existed in the clay K3S,) is rapidly slaked upon entering
into contact with water, dissolves without producing damage (Jodi, 2013).

Results and Discussion

The presence of organic waste in the specimens shows very slight sensitivity to
longitudinal firing shrinkage. Most standards for light weight tiles require that the value
of bulk density should be less than (1.2) g/lcm®, compressive strength does not go down
less than (2.5) N/mm?. The water absorption is inversely proportional to the modulus of
rupture and bulk density when adding different percentage of additives as shown in table
(2), whenever the combustible material increased. This result agrees with the work of
(Agbede and Joel, 2011). This is a clear relationship between bulk density and modules
of rupture due to the pores which were introduced to the tiles through of combustibles
materials. These pores increase water absorption and weak the strength of the tile, the
addition of combustible wastes (rice husk ash and saw dust) reduce the bulk density and
modulus of rupture is inversely proportional with the amounts of added materials. The
density depends not only on the quantity of the organic waste percentage but also on its
characteristics, (from the experiments, saw dust has loss in firing at (1000)°C reaches
(99.4%) while for rice husk ash reaches (53%)). The high combustible materials content
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for saw dust is the reason for collapsing the tiles which were made with the addition of
(9%), in comparison with the addition of (30%) R which shows good durability and has
modulus of rupture, this due to the residual content for rice husk ash remains at (1000) °C
has higher silica content (93.69%) than saw dust (58.64%) as shown in table (2). By
increasing the polystyrene additives (0.5-2%), the density of the tiles decreased.
Polystyrene undergoes thermal decomposition at temperatures of (100-700) °C without
leaving any ashes and forming pores in the tile. All samples were cracked, this due to the
high porosity of the tile with wide pores, also the pores were distributed irregularly due to
difficulties in mixing the polystyrene with the clay which leads to accumulate the
additive in the corners and surfaces of the pressed tile. R10% and D6% had the highest
values of modulus of rupture (5.9 and 4.16) MN/m? respectively but the bulk density did
not reached to the acceptable value for light weight tiles (less than (1.2) g/cm®), so that,
(25%) of Betmous was tested to reduce the bulk density to (1.23) g/cm® and modulus of
rupture (1.20) MN/mZ.

To improve the mechanical and physical properties, two mixtures were prepared:
Betmous, Rice husk ash and Clay denoted as (BR1, BR2, BR3) and Betmous, Saw dust
and Clay denoted as (BD1, BD2, BD3) as shown in table (2), BR group is preferable
than BD group in terms of durability because rice husk ash gives more strength to the
tiles.

The thermal conductivity of the produced light weight tiles (BR1, BR2, and BR3) and
ordinary tile (T) were tested. As shown in table (2), there is a reduction in thermal
conductivity of light tiles (0.551, 0.607, and 0.644 W/m.°C). The thermal conductivity of
solid tiles can be lowered by the introduction of air porosity. The lower coefficient of
heat transfer is due to the fact that the conductivity of air is only in hundredth (0.02)
W/m.°C of the conductivity of the solid phase (2.0) W/m.°C. The conductivity of
lightweight tiles must expect to be between these two extremes, depending on the volume
fraction of air in the material. The condition of small and narrow pores is met in most
porous building materials (Al-Marahleh, 2005).

Conclusions

1- The physical properties of the clay K3S, gave an indication that it is suitable for
making light weight materials after adding some combustible materials.

2- In general the combustible added materials reduced the bulk density, modulus of
rupture, thermal conductivity and increased water absorption.

3- Rice husk ash with betmous (BR1 and BR2) gave properties better than the other
additives.
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Table 1: Mineralogical and Chemical Composition of Clay and starting materials

L.O.1 Cl KO | Na,O | SO; | MgO | CaO | Fe,O3 | Alb,O3 1 SiO, | minera sample
% | % % % % % % % % | % | lcomp. P
<0. Q, Cal,
15.11 | 0.05 | 1.60 @ 0.91 07 462 15.06 @ 3.45 @ 10.2 | 48.14 M. P.K K5S,
Rice
- - 3.02 | 0.45 - 1 059 | 0.59 - 0.25 | 93.69 -
husk ash
- - 0.90 | 0.39 - 113.03| 15.11 - 1.06 | 58.64 - Saw dust
49.07 | 0.07 | 0.79 | 044 192 3.02 | 1298 | 3.78 | 6.01 | 20.94 QI,:CPaI, Betmous

* Q= Quartz, Cal= Calcite, F= Feldspar, M= Montmorillonite, K= Kaolinite,
P=Palygorskite

Table 3.1: Physical Properties of the Experimental Lightweight Tiles Which are produced

with Different Additives

Thermal Water Mod;nlus Bulk Linear Additives
Conductivity | Absorption " Oture density | shrinkage | Content | Symbol | Tile type
W/m. °C for 24 hr % MKI/ > | glem® % wt.%
m
0.707 12.46 2588 | 176 0.28 0 T Orﬂ;;‘?ry
21.88 5.90 1.58 -0.40 10 Rio tiles with
*x 31.82 3.30 1.33 -0.20 20 Rao rice husk
36.82 3.10 1.28 0.60 30 R3o ash
25.97 4.00 1.57 0.20 3 D, tiles with
*x 29.66 4.16 1.43 -0.40 6 Ds saw dust
* * 1.31 -0.40 9 Dy
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* * 1.04 -0.43 05 Pos | tiles with
o * * 0.87 -0.21 1 P; polystyrene
* * 0.74 -0.21 15 P,. burnt at
* * 0.65 -0.42 2 P, 1075°C
o 37.97 120 | 123 | -2.00 25 Bys %I;va;ﬁ:
0.551 30.94 1.50 1.15 -0.20 25+10 BR, geefm"(‘;'lfz
0.607 29.68 1.85 1.17 0.00 20+10 BR, | o4
0.644 27.39 2.20 1.27 0.00 15+10 BRs | (usk ach
33.80 0.05 1.07 0.00 25+6 BD, geetsm"(‘;'lfz
o 30.87 0930 @ 1.15 0.20 20+6 BD, .o
29.65 1.10 1.19 -0.60 15+6 BD, e

*Sample was cracked

** Thermal conductivity was not measured because physical properties of the sample are
not suitable for producing lightweight tiles.
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Upgrading of Ardhuma Silica Sand for Silicon and Silicones Industries

(Pilot Plant Experiments)
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(R qulal)
Alaa M. Kh. Mustafa, Muthana A.Hilal, Ibtehal Kh. Fleah, Noor D. Bader
Iraq Geological Survey
geosurv@geosurvirag.com

Summary

To encompass the courageous results achieved by the previous laboratory and bench-
scale experiments for up-grading Ardhuma silica sand and to produce sand that can be
used as a raw material for Metallurgical-Silicon production. This study was devoted to
carry out experiments to confirm the laboratory and bench-scale experiments results.
Various physical techniques were applied to beneficiate silica sand of Ardhuma. These
techniques include; autogenously grinding, dry vibrating screening, washing by
agitation or attrition scrubbing and were applied individually or in combination to
upgrade the silica sand .The applied route includded subsequence operations of
autogenously girding, dry screening (-850+150) um and attrition scrubbing at 50%
solid for 30 minutes followed by wet screening (150um). The purified silica sand
produced assaying (SiO, 99.5%; Fe,03 0.03%) which is satisfied to the raw material
for MG-Silicon production and optical grade glass. An alternative rout; includes a
washing by agitation step instead of attrition scrubbing . This route produced silica
sand with a higher purity (SiO, > 99.4%; Fe,03; 0.02%) which is compatible for the
MG-Silicon raw material.

Keywords: silica sand,silicon, screening,scrubbing,Ardhuma silica sand.

Introduction

The purity of the silicon produced depends primarily on the purity of used materials,
secondly on the purity of the graphite electrodes and the furnace lining. The purity of
silicon can be increased by using purer starting materials. Silicon element having high
degree of purity has special importance for the world economy. Estimation stated that
Iraq, the Arab world and the Middle East, import silicone and silicon product of
several hundred million dollars. For this reason and due to the presence of high
reserves of pure quartz sand (SiO,> 98%) presented by Ardma sand deposit in the
Western Desert, as well as availability of oil and petrochemical industries in Iraq,
silicon and silicones technology become vital for the future national economy. The
grade of quartz raw materials depends on the products required.The State Company
for Mining Industries and Aquatic Insulation as a part of the silicon production project
for solar cell and silicones industries have their own specification for the quartz sand
raw materials required for the production of Metallurgical-Grade Silicon as shown in
table (1)
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Experimental Work

1- Autogenous grinding was employed to improve the pre upgrading process which
was carried out by screening in order to liberate the of fine clays from the sand
particles.

2- Dry screening carried out using mini pilot screen of opening (150 and 850) pum

3- Wet screening was carried out on (150)um sieve opening, This process was done
after the attrition scrubbing of silica sand to eliminate fine clay.

- Combined process:

1- Washing by agitation using pilot plant scrubber type (sepor) at (385 RPM) , (25%)
and 33% solid respectively.

2- Attrition scrubbing using pilot plant scrubber type (sepor) at (385 RPM), (50%)
solid.

Results and Discussion

The need for high purity silica sand in Iraq and the absence of commercial quartzite
which used elsewhere in the world for silicon production motivate the efforts to up-
grade Ardhuma silica sand to fulfill the requirements of this industry. Due to the
encourage results of the previous laboratory and bench-scale studies (Mustafa, et. al.,
2013; Mustafa, et. al., 2014), a step was taken to conduct pilot plant experiments.
In these experiments, several techniques were selected taking into consideration the
simplicity and low cost of these techniques. The first technique applied was
dry screening, which is the simplest method for sand beneficiation. Other techniques
used are washing by agitation and scrubbing, individually or in combinations with
screening. Another process which was found to be of significant effect at the previous
laboratory and bench-scale experiments for sand up-grading was autogeneses grinding
of the silica sand. Autogenous grinding:To improve the pre upgrading process (which
was carried out by screening) in order to liberate of the fine clays from the sand
particles. Dry Screening: dry screening of sand ore was performed using two deck
vibrating screen of (850) and (150) um opening to obtain (-850+150) um size fraction
products, as shown table (2).Combined Processing: Washing by Agitation: washing by
agitation, several experiments were done using a combined technique by using
screening to produce (-850+150) um, followed by washing by agitation of sand pulp
having at solid (25 and 33.3 wt %) for different periods of time, as shown Tables (3)
and (4). Attrition Scrubbing:Following the best results obtained via washing by
agitation, an experiment was conducted at a higher solid content of (50%). The
scrubbing time was of about (30 minutes), as shown in table (5). The accumulated
recovery measured to be about (93%).

References ,
1- Florke O.W. and Graetch H.A., 2007. Silica (chaps 2), Ullmann s encyclopedia of
industrial chemistry, Wiely-VCH GmbH & Co.KGaA, weinheim.
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Table 1: Chemical composition required for Metallurgical grade Silicon production.

Component S|02 Fe,O4 A|203 T|02 CaO MgO P,Os | SO; | Na,O | K,O | L.O.l

04 | 05
99 | 003 | 05 0.1 max. | max. | 0.25 | 0.05 | 0.2

% . trace
min. | max. | max. max. | 0.006 max. | max. | max.
max.

Table 2: Sand chemical composition screening (-850+150) product.

Composition | SiO; | Fe;O5 | AOs | TiO, | CaO | MgO | SOs; | Na;O | KO | L.O.1 | P2Os Resc;)r\]/gry
% 99.28 | 0.05 0.28 0.11 | 0.11 | <0.02 | <0.02 | <0.02 | <0.02 | 0.19 0.02 93.44

Table 3: sand chemical composition after a combined processing with strong
agitation at different agitation times and (25%) solid.

Agitation SiOo2 Fe,03 A|203 T|02 CaO MgO SO; | Na,O | K),O P,Os | L.O.l
Time % % % % % % % % % % %
15 Minutes | 99.41| 0.03 | 0.22 | 0.05| 0.09 |<0.02|<0.02|<0.02|<0.02| 0.02 |0.11
30 Minutes | 99.42 | 0.02 | 0.22 | 0.05| 0.07 | <0.02 | <0.02 | <0.02 |<0.02| 0.02 |0.11
60 Minutes | 99.46| 0.02 | 0.22 | 0.05| 0.07 |<0.02|<0.02|<0.02|<0.02| 0.02 |0.10

Table 4: Silica sand chemical composition after a combined processing with strong
Agitation at different agitation times and (33.3%) solid.

Agitation SiO, Fe,O; | AlLO; | TiO, CaO MgO SO, Na,O K,O P,0Os L.O.l
Time % % % % % % % % % % | %

15Minutes | 99.18 | 0.03 0.27 0.06 | 0.11 | <0.02 | <0.02 | <0.02 | <0.02 | 0.02 | 0.18

30Minutes | 99.25 | 0.03 | 0.25 | 0.06 | 0.09 | <0.02 | <0.02 | <0.02 | <0.02 | 0.02 | 0.14

60Minutes | 99.40 | 0.02 | 0.20 | 0.05 | 0.07 | <0.02 | <0.02 | <0.02 | <0.02 | 0.02 | 0.10
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Table 5: Silica sand chemical composition after combined processing with attrition
scrubbing (50%) solid (30 minutes) of scrubbing.

Solid
%

SiO,
%

Fe,O4
%

Al,Og
%

TiO;
%

CaOo
%

MgO
%

SO,
%

Na,O
%

K20
%

P20s
%

L.O.l
%

50

99.5

0.03

0.20

0.05

0.02

<0.02

<0.02

<0.02

0.01

0.02

0.07

+850 reject

recovery of water

Fig 1. Buggested process flow diagram for Ardhuma silica sand up- grading
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