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Abstract

In this research, polymeric polymers of epoxy were prepared in different proportions and weights
(10,20,30)% .The research included three stages in the first stage of preparing the polymer compound
made of epoxy with sand and then(Silica Fume)was added in percentages(7,5)% of the total weight
of epoxy. In the second stage, the properties of the compressive strength and thermal conductivity of
the resulting polymeric concrete were examined. In the third stage, the effect of calcium carbonate
was investigated as addition to the polymer concrete in percentages of(7,5)% of the remaining weight
of epoxy added (20)% with sand as a basis for polymer concrete. In the current work, the study of the
properties of compressive resistance and thermal conductivity of the polymer was measured at (7)
days. The results showed increased compressive strength of all samples by increasing the ratio of
epoxy and silica dust to the concrete mix, but the results of compressive resistance were decreased
by adding calcium carbonate. The thermal conductivity values of polymeric concrete samples were
found to decrease with increasing epoxy and silica (high thermal insulation). The optimum results
were also obtained by adding calcium carbonate to the highest thermal insulation value (0.0821) when
adding (7%)of Silica Fume and ( 7%) of calcium carbonate.

Keywords: Epoxy, Silica Fume, Thermal insulation
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Use of Water Extract of Eucalyptus Leaves as a Regulator for Plant Growth

Faris Abdul Kadhim Dokhana 1 *, Falah Hassan Ahmadi *,Ahmad Labeb Majeed ',
Abdul Majeed Hattab kahdom ', Thiaar Mhdi Abd .
Ibn al-Bitar Research Center/Corporation of Research and Industry Development/
Ministry of Industry and Minerals * 1
Farisk.dokna@yahoo.com *1

Conclusion
The experiment was carried out using a water extract of eucalyptus leaf as a catalyst for the growth
of onion, pomegranate and olive plants Concentration (1 mg / ml) and other concentrations of water
extract were used for the basins prepared for the rooting of the onion. It was observed that this
concentration gave the highest rates of increase in vegetative growth and improved absorption
efficiency which positively affected the increase of the division and elongation of the vegetative cells
and the increase of their branches. The percentage of increase in the length of the root onion is 7 cm
and its total length with the vegetative part was 55 cm compared to the untreated onion. The root
length was 1.5 cm and the total length with the vegetative part was 12 cm.
As for olive Stem Cuttings, the concentration (5 mg / ml) and other concentrations of Eucalyptus
leaves were used in the form of sporadic sprays. It was noted that this concentration gave the highest
increase in the growth of the vegetative part of the pens prepared for agriculture with the emergence
of branches, suggesting that the extract used was very efficient.

The length of the vegetative part of the treated olive Stem Cuttings was 22 cm compared to the
untreated olive Stem Cuttings by 15 cm. The length of the vegetative part of the Stem Cuttings was
treated at 25 cm compared to the untreated Stem Cuttings at 17 cm.

Preliminary tests of the aqueous extract of eucalyptus leaves showed that there were important active
groups that contributed in one way or another to increase the rates of division and elongation of
vegetative cells such as clicosides, soaps, phenolic compounds, tannins and flavonoids, Other groups
such as proteins and alkaloids have not been found.

Keyword: Hormones botanical hormones, eucalyptus leaves extract, olive, onion and
pomegranate styles.

17


mailto:Farisk.dokna@yahoo.com

Iragi Journal of Industrial Research Vol.6 No. 1 (2019)

ISSN 2226-0722
Iragi Journal of Industrial Research m

alAd) Jadil) (pa ALEEY falaall ) 3aS 5 jlall 2) gall
Olaladl aga ad) ) T BIS gaga lia dge aSla alia) g dand gida
Aaay - Gl al) L UKl g o glal) 3 ) 5 geal gall Sigan s iy
G all- ks Anala gl (/A juall o slall gy 51 KT
*dr.l1brahim.ima@gmail.com

-

sAaMAl)
AOY SN\ Gl 055 #1820 s (s el ) R)shle 838 Jadill S 3 pmnias 3 5ke 3l Tadiall 5o SN i
OV ¢ B0 A )0 (e AN Ay il Cag Hall (puii cand o jlal) <y gl Al Ladill e (abia 5 @ spaliall ¢ JSll) jualic
O Gl ekl Aleladll (30 o5 28 514 dars (Aallaall Sl sl dilal J8) saa (a3l (8 DY) S e (DH (n s o)
e (%98.895 5 86.254) 5 (%98.504 5 96.424 ) 5 (%99.885 5 86.675 ) wissile iy of glain) Laiiall (5 S
rail) JR S5 smase g Alalaal) s Laiy Vi) e a5y 28, 14 Alabrall ey 3 o sailidl) 5 (alia )l Sl jualic
OF Al ) (e Flia¥) oSy sl e (%97.853 5 71.305) 5 (%98.397 5 94.582) 5 (%99.846 5 78.965) 4y siall
¢ % 99.846- 97.853 (s s sl i a5 28 a3 inll L dadiivaal) jeabiall muead A1) B lle 30LS U elal Alanivual) Gialal)
Al ) Al 8o 8 gl |yl Aallaall o3 (Jie (b sl 5 JSE dlatiind (S (U oS (5 sause) g saadl el sl (o) il 2S5 LS
A A o Al Ana sile 43S ) Adlial 43 ad
,gjgﬂ\ JAS‘”S\ ‘jjw\ _cm‘ OJQJ\SS\ se\il\ Jaddty ‘3\15&3 alic ;‘"gau.h cilals
2019© Corporation of Research and Industrial Development. All rights reserved

sdadiall

pantll Gl yaY gl ol 538 andiivg Gl g A g 53 53 sall 4 ganall 5 SN 5 3 sall )il o Allall 45,08 Sachy Jadiiall (5 S0
0o o 5 SlaleSl delia 8 Jadiall aadll aodivy LS, angll leadl 8 Aelu il e 4 00 (e gl 5 paall 5l S
& Anativall auall Coyeall ol g A3 sl slyall 3851 a2diy LS aabie 8 colalall g slilaY) dls ) lgedding 3 Al <l
Ca g dte Ay ) 3 adial) 0 s KU Ll & 8 4o N8 A«Jﬂ\@\jj\d\J\}h)M\dﬁ@L@\eMj Acliallgdel )il
Ay G Tdie Jadiiall (g KU aadtu) a8y [1] Andall Gl e DU Aeadiiall sliall A8 8 deladinly | sl Cus eladdll (g padll
ealinll () ALYl Al 4y paanl) of sall 5 Clisaly 25 shall ol 4,855 Zpanl Ll G Adline ¥as (3 jualall L5 ) Y paas
Oo A1y il patall e 5000 31 e jall o sandl ) 3ieY Aglall (e V) g @il ) Al sl (alia )l Jie AL
WS 8 Lhaaia) s ST < Jiadl Juzadl g Tadill aadll o Wlla Cag peal) 5[2] Alladg o8 515 dumiiiall 4ilSS sy ausal
duale BaaS Aadiiuns 52le ST g8 5 olpall g ol SRl Aallna 3 5 4y gazmnl) e 5 &) saaell ol sall Al B3GS a2duy Liagl 5 ¥ Lol
(5 3m2 13 5 ¢ olpall A g Ay o) S 5 8 Ll 5 <y glasS 5 ) 5 Sl 5 g 3l )5 (B aadin LS Ay sha 15l 3lall g il 5l
gl hiidl g S dndasd) dalisdll s Led 58 e e paliaial o 4585 Lo ey Gl Al aadaid) dalud) )
sl aaS 5 A JIR e Cali Ageliss sale 43) o 4dy g5 (s a2/ Jie(( 1200 —  600) o sl oS gl s Ui Ao Jasinsdll
@30 20 Aglaal) 028 A 5 50 5 sbaasSl) Syl Ll g Ja Jaial) ) 5 U abisall S5l e 51 300Y) dglee aaind Y 5) jpuanil
el sy G Sl JS (8 A IV Cllad) apdaiig a5 puad () Jadisall (5 JSU (5 el (5 shll S i) Uil ane
D kil ye ol gl 5 dbaivuall o sall olas ) Jie¥) dpals o 5 S5 ) san il ) e Gllsda s je pe iy seka
sle Jadiall ¢y 5o ) 5508 3 ) o (S5 5 Clalisa ) seda ) (ool i 5 yISIVY e 5 5 SSINY o) gl ) Jel e JaS S
O RIS ailall o) sall (o (alill 4 V) o) gall Cagady (paid Jadd 43 SN (il je Jadiiall aadll ainal Gaaiy[3,4] ) 55eY)
OS5 a5k (A %6(600-400) o0l o A die (o) dlas aiig la s 4350 I e ) e paliilly (5 ja) 4 IS ol e
Loy oy 43S0 lpall i 8 alill syl Lol asdll (31 jia) Gigan g0 Alglall Jan ALE S V) AuS Lgd
Glabusall 2ud Sl 3 gall (3 a3 BanS all Jal sall 028 Al 3 ) ja il 3 die g S 2.8 @\4}\ D0 05S5 3ale 5 BauS e Ball
Sainy g 4 Jladl) mhasadl 300 ) Ao Jomy Lo 138 5 ¢ Cadl jall 3y ) gLl i) Jals cilabise O35S Gy A3 HS Al (L1 s
lalisall pna (S LS S gla Jaiiil) (e ) S LalSd ¢dlanll odgd ellginall i ) e il dglee U A3 Sl Cilalisal) ana
i glia g a3dlal |l Clin) e )8 aadl e & A gl paall 13 mudl aadll glal el 1S
[l salall Alal (e i A aladiuV) & i Ailae 43S a5 K ¢ 4SS k) g i) lebuall @55 5 i) Jais))
g lua) 5 A0l gall o) gall A 3] 8 Tadiiall () g yS Aallad (puih lliad Qi) Canas (g daiitall elall de 5 e () 5 U GalT ¢
AT 5"Baae il e Lgaladia ke ) (S LaS GALEN Cpalaall A1) 5) b Al Aded Lagl @lliag g ¢ oanal) Cojuall slie (e
o pnall dadlaal Lalaiinl 08 ysie da 0 1V ie ol Sl Gaday dalledl Gob ge JA s il 458
O b YA 1 1) (plee (8 daala ol i Jladip aw Y1 (3l eladl alaea 8 A 228 Caeddinl g ol
5 Ll ) ALl ealial) s 8 S8 el [6].L s S o

18


https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%AC%D9%87%D8%A7%D8%B2_%D8%A7%D9%84%D9%87%D8%B6%D9%85%D9%8A
https://ar.wikipedia.org/wiki/%D8%AA%D9%86%D8%B4%D9%8A%D8%B7
https://ar.wikipedia.org/wiki/%D9%85%D8%A4%D9%83%D8%B3%D8%AF
https://ar.wikipedia.org/wiki/%D8%A8%D8%AE%D8%A7%D8%B1
https://ar.wikipedia.org/wiki/%D8%AB%D8%A7%D9%86%D9%8A_%D8%A3%D9%83%D8%B3%D9%8A%D8%AF_%D8%A7%D9%84%D9%83%D8%B1%D8%A8%D9%88%D9%86
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%81%D8%AD%D9%85_%D8%A7%D9%84%D9%82%D8%A7%D8%B1%D9%8A
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A3%D8%B3%D9%81%D9%84%D8%AA
https://ar.wikipedia.org/wiki/%D8%B5%D9%84%D8%A7%D8%A8%D8%A9
https://ar.wikipedia.org/wiki/%D8%A7%D8%AD%D8%AA%D9%83%D8%A7%D9%83
https://ar.wikipedia.org/wiki/%D8%AA%D9%88%D8%B2%D9%8A%D8%B9

Iragi Journal of Industrial Research Vol.6 No. 1 (2019)

(i Liayl g Adlide 380y aiacll) s gall g agiddl) g 4Ll paliall o3 (o N 29 g5 268 1) aladiil Je ol
dsla 8 g Y (Temperature) o ad) da 5o 3ol 5 L () aull ol 3 ple IS8 QA ) Jads e Wasa s
JPASIPRTENPR AT oY) Ay Sigy yealiall Al Gl 5 Al ALl A A g o) el dall uUELS:\\
% 1.0 L (saai Y g aldd) Jadil) 3 o2 sa gal) alaal) 40313 C)m SIS g Apaalall 3l jy aliall oLl S
m(w}s\mvw)w\utsp\&mju\w@)s}”ﬁw,dm\}mg\@mu\uatunfs\}
Gllee A e )l sll S e pe (OSG dus JSilly o galidll a5 dpd)ll jualiall o Hlal) Ladill Lgays
b5 o painl] (] At Cansi Apallall il gall canan G aglaiil) iloaall & kil x ol JSE G Lea 4gheaill
aallall 380 5l el LS g Uaill cudgl sas g (A aodiuall delual)l Jalall aend (A iy Llall 3 gaad) Legians ) glad Alls
2su¥) Jadil) Bala (31 sl (e Bale g o palWlI[7] saelie ladie L Ciliay UM Jagill udali 8o g A 6 d8 (065 e
JJDJ}LAL)ASJJUL&JY\?A_A&?}:\JM\é‘}é‘d‘)&Y\édﬁ%bMY‘U&QJUM‘O‘}\}‘B}:\M\JJS‘;
daal) dakiie (e ddiadly Lalle Loy = samsall 35aal) (358 ddan &lii o) I Glad¥) puin b 4S5 DA o eainl
(gl uwteéi‘ e Sl 0,80l 15k o jlad Clielias I (505 Lee L ol 5 %k 18-6) &l Al s Asallal)
d\AAGSo).uLuLA\M\U_‘cd‘}.\;‘\).u\_\]\&_u;u.q\dhey&&\}uahajj\d)mca)#&)\}@);k;}‘su&d\}
M\JMA\JNS}M\}?}MJM\UAMLMJJS\}G&:ngmelu\uﬁebl\kjsﬂ\ UUM.L:S.\]\ Sileliall
Oads S e aladl Ladil) s 5aS sy (el Dsa s 23 msia uSall 5 4 u;um»d‘ o S5 5 (a38LS)
33 LS IS el Lo dilin 4L 31 g Jlaxiols 1091 Aallaall 3 AL poabial) A1 31 o G i) illee
axill Goa e Ashisiiiall Sl (he 4dlise g1 3aa) 4filasl Jllaill Cilael | [8]l e 5 Cuig S sy MLy
Cuyal s, Aaai) i) Bpaa ) il 6 HAY) jualial) (axy cailay IS0l 5 o 50Ul8l (5 jeaic (e Al po 31 533 g Laiill
allall (3 sndl Aala s Aadipall ZbaBY) Logiad] (Sl 5 o elal (adlail Cangs slayll 138 Aallaal Ailida <Y glaa
Ldsall () g IS Led aadinl adibe bl 53 (e [8]Ad) ASELD e pliadl) 48K 8 agun | S Llla laile oy Laa clagd
AW plae (& gian) didl G I G Gui s adladl Jallsal) (e (S5 aiaie s (ulad)alidl) paliall 41l Y
CilS g Y S ldal Led aadial (g A 4l jo g pH ascaeladl allall juadi ALEN o8 juady g (uladll palie ) el 4l
g oo ) (51 Sl a5 51538 le A 535 0¥ a2 ol a8 ISl e ) 5l il
g)ﬁ;muy)\se\mbuau)ﬂ _)\J.m\ucLs);\ﬂ\.ubdjdu‘)l\uy\@‘u)muy‘zﬂ (K7 J\).\A\a;hs
Gk e s 2l Gany Lgia 53 g3ma bl jalld 4y sl il sally 1 Al Jlaa 3 Lol [9] LikaoS Jalas a1
Ascliall sbaall (pa a5 ySIAD ) 8 L S (e Y e aladinl g Jadil) S 5 cual) bl ddlad) Calaly ) aladiu)
tdand) i kg 2 gal
DJJJ}\‘ML}G‘L\S&JM\ (udﬂ\}ua;y‘ ds;ela.kmésuu};ﬂ\ M\h&.\.“ Mm‘-ﬂ}d\

(A) JS& ARl JAT G Ga 4ulaa danle GLY 41435 shber L)
.(B)Jss Fluka chemika 05120 Activated charcoalActivkohle C:laiidl asdll 5 Jaidl (50)<1)
. Salpetersaure 65% reinst ph Belg,Helv V. HNO; MERCK &L il (aala

< s ; -‘
4gakaa 43 sl i) (A) Jei il o0 SN (B) Js

o (il Sl 41305 g8 ya @lld 55 e Lle Jaadl o gt and alad) Jadill (yo g 3lai 380 o jlaill Craana 1 plaad) ¢ ad)
[10] o (abomia¥) A aladinly (a 522l 5 Galoa 5 JSall) jualinll 38 jise) ji 5 4iiai s oy il (asls

19


https://ar.wikipedia.org/wiki/%D9%85%D9%84%D9%81:Activated_Carbon.jpg

Iragi Journal of Industrial Research Vol.6 No. 1 (2019)

Liill e paall 4y slasie 3l 24 g a3 A 3 ghasll Ll Aldeall J8 Aol Ladill 3ol (3 jealiall 030 i siese paa]
umwmuahu)hbcamﬁ(kmd\uyﬂ\ (&ZO)Q}MW‘MWQ‘M}(J‘“ZO)A&“
Ad st e e e e e LlEl e 558 ST maay UL s Alle whs alus b maay

Al LA (A o) S el (5805 aaeda S e 3 ke o shbll ol Cus (a220) Jaadll S (8 ganse 40l
%33 A3l_8 ISy Cua a5, L ISIg (¥ da s o AibasSll GUS pall i) (e ey 5 Al sl Hlaa 6 il
sgw(d}ggﬁ)w;smmujj)xﬂm\uuwu}s‘wa\)@ﬁucsﬁ;qu‘yimQimauum'mw
b LS Ll Sliars (1) JSE (0.84mm) 20# sas JieY) aall aaall L)y ddlise alasly ek o3 dkayl
aglal) 6 5slldl s gy Vo LAY 4088 ) DA (e Lgidlai aae 5 elall 8 Glsill Lilid adey (o AV sakaall il Sl
SYo 5 pilo%Yo-Y 0 Leia 9055-40 iall A 5 glbud) And Jead il Jia s A0 o) pan dadi gl Al Al A

)})A.\:JPJM\JSM(QALMJ.\:CJLA.}))LAUA)S‘GBQ_:\;\)SS\L_JM X [10,11] Jsblussass %%
u\JJ&MMJMJSUyQWGJ\&M\uM\W&}M&dSUA&_a\J_)SA(G)dAQe.\ALbLA\wEﬁ28,14
Aasns diad lee () (50 a5 28 Badd S i Al BLaY) (e ps 14 500 2 (5O kil s dagie S
QWFWBEM\M\}#@J\Q@A:L@G@”ﬁ\}AQJ‘;\dP}GSLAﬂ\Qﬁ;é“:JJq¢ﬁ)ﬂ\m}'é)\);

A(2)5(1)dshand) 8 7o) Lo o bl 325 4yl
A8l g e
oaba il 5 JSl jualie e 4 slall alal) daail) - 3ail Jaiall ) s S0 Alebaall il cpan (1) JS 5 (1) Jsaal

Oa ase 14 22 401500 4 el Al 5 dallaall 50U 6 cadlial] 8 adinall oo SN 3LS O 2 Jsandl ey ¢ asaalidll
caba il paie o bt Giad ge i il e 4D jualiall 9686.254, 96.424, 86.675 <o) s 3 dlalaal
el €1 o an g I Alebaall 2y g J peaie JSI Slasl 58 5 ke il e 5 .9496.424 4 il
(sppM 0.607 gsual o2ns 5 4,583 Alaladll I8 58 5l IS 3 (JEl jmic e S

has 3,08 A5 Gt (B 38 5 e 3aleS Janivsall Jaditall (55 JSI o 23 a5y 28 ) Alaladl) Ziladll & i die L
e clS W3lel o) a5l jualiall o AV Cand Al el die 5 pealiall anend 9800 Aaws sl
G5 SD e ) el 4peS 581 XS Jans ISl G 5810 (5 giase e Wl (1) S5 <. ppm 98,895  spalidl) yeaic
.pPM 0.00525 Alalasll (10 28 22 sl 5. ppm 4.583 Alelaall U 58 il S 3

(ppM) < Bddal) gl Aldlaal) 3135 38 (NI, P, V) smalie 5815 :(1) s>
8 idal) aldd) Ladil) C.\LA.: O (Yo) A 3D 4 siad) Al

A Al | a5 28 3 Sl dowd |14 g SAN | Q8 SRS | _aalal)
% .ppm %3\1\}\4‘\ a5 Alalaal)
.ppm .ppm
99.885 0.00525 86.675 0.607 4.583 Ni
98.504 0.01380 96.424 0.033 0.923 Pb
98.895 0.00643 86.254 0.080 0.582 \Y
-5
=N 4
mPb M3
v -2
..- ... [
T T T O
4 ¢52 28 o g ps 14 22y 4Lyl g8

Jdial ¢ g sl Aaleal) 3 (N, Pb [V )5S 5 e (V) Jsi

S5 A 55 51l (Ll S (B saa) Ay ) shilall Bal) 36U Gl (i Lgald (2)JSall 5 (2) Jsaadl 4l Wl
j\jﬁa\&‘u‘ JAJJ ‘&-\ﬁﬂ‘é&eﬁ 28‘514 EM&M‘MM\J‘X\ 4.\..».'\5 (f.\).\dtﬂn‘g u.a\.aa‘)n} dS:\.'\S\) ‘)AAI_.\;

20



Iragi Journal of Industrial Research Vol.6 No. 1 (2019)

0.00705 a3 28 2 Laiuppm 0.946 ileleall 2235 ppm 4.583 dlelaall Ji 38 51l IS 3 ISl puaie g Jas
14 o2all Allral) 223 ppm 0.01261 50.113 sl 5 0.582 dlalrall U S 3 4 gualidl) aa S 3) 53l il Laia ppm
Oapainl) G el (abia Il jeaie Jial Ly caii il e a5 28, s

o Linaall LD jualiall 380 0 ) el s o ot () 2a0 4 ) shld) Bald) g adinall ) 5o WU BeUS (4l die
Glas G (gl alall) 455 bl sale o L) s )SI o 58 (8 (2,1) JSIV5 (2, 1) odlsasd)
50.113, 0. 050, 0.964.) 424l s ppm ( 0.00643, 0.01380, 0.00525 5 0.080, 0.033, 0.607 ) ¥
L) s 4 )l8e ey il e SN (3 gmaay 5281 28, 14 2L ppm(0.01261, 0.01479, 0.00705
A sl sl sale o dpliadl Jaas (e caiSai Jadiall () 53 IS 3ale aad Alelaall (e il i die A1) 53U 4, gial)
71.305, ) il s Lein 9% (098.895, 98.504, 99.885 5 86.254, 96.424, 86.675 ) il cila
oaba il JSall jualiall 4, 5 5Ll salall ae dlalzall ie 94(97.833, 98.582, 99.846 5 94.582, 78.965
il e o spaladl

(PPM)< (AN QS (Goama ) g ol salgalls Alalaall 339 J& (N, Pb, V) salis 3815 (2) Jg
. B_niAal) alad) Jadil) 7z el A3 30U (%) Ausiall Apaill g

AN Ld | ag YA 2 S s | Ve oMy SN | g8 DA | _aalald)
% ppm %pdd) N A% Alalaal)
ppm ppm
09.846 0.00705 78.965 0.964 4,583 Ni
98.397 0.01479 94,582 0.050 0. 923 Pb
97.853 0.01261 71.305 0.113 0.582 V
- 5
. -4
W Ni
EPb M3
v -2
-.- .-. [
T T T T O
4 3 22282 e iAo Doy s

Sl S G gauua Adlal day g S @Bl‘.hﬁﬂ\gé ;\JMU*ALHJ\J:\S\}'(Z)JM

2 14 5 e s A sualiall Caad SV 0N Led IS il (5 )l Bale O (s el Anilia (ga s
Cang Adle dalise @l el gluly piiae Ly G s SN € Gl 8 Caadl () i 5 Jaill o S 3ale (e ST Alaladll
[11] el dbagional) ALEN paslial) Cony ) 3el o 5,08 ST oy L s e ndans dalise 53 ey
e sl bl g S ae Alalaally fel g LA pualiall 413V 5 ) 3iaY) il o 2 Alalaall a0 ddclias vie W
99.8, 98.5, ) Adledll A Y o 5l Aisiall 3815 s (e DpjlEie S (gl Salsll) deaill QS G sae
OS5 Al 5 13RI AL e 5 el agia 3l o il o) e Jy ey s e 94(99.9, 98.3, 97.8) 5 %(98.8
Ve 138 ualiall 4 i) Consil) Lol e ale e clS angiills 31 agie 3l o jidl) 1 s¥) 4 il pally el Juadl
el o il (Sly peainll anisy odlall dae (o i 5 GBEAY) 13 haed 23 saill SLesSll S Sl g jeaiell dxla
Oa [14] Osisldl 4l cadle g (LALE XS 5, [13] eaindl o Al Gy o3lall 5iS) dia 8 llac] e aliS clS
Lt Wl gl A1 gl Cpa s, 250U A sl pnsil) g 0l 28 25 ghadl Bl 4 5 bl <l ) G Sl a3 3305
s 5 adill Agmals e Viaaie ] dpaalall a o Ll s iidall 551 a A0 8 soan deall OIS Cun o jall 30 a
slal) gl Taisall ¢ 5 KU o 3all salall dmgula (e iy ) 3ieY) dahe o jig ek o) 0 sl o)yl ol

21



Iragi Journal of Industrial Research Vol.6 No. 1 (2019)

(Dl S G (3 sann) A shabual alally Jiaial) (5 gl yadsall (5 Al DAl (e i) (S [15] 4 shadl
A2 Tl (pe ALEN Galaall Cinrs B o) Aallaall 8 RIS Amiaall o) sall AL 5 juS (5 san il g Allad ala ias
Al Ay ok L3S ) ALY

claliiiay)
ohile i (e allall il 3l JMA (e
il S G e a5l 6 adagiosall jealinl) Cuna L < s adiall ¢ o S 82le ) =)
a3 ISl eaial A1 lot S ag 28 da ey abia ) eaial culS ag 14 Gasl) 8 4l A el o) =Y
ok 0aleS ) galild) il Jadiall (s KU alasiia)
O G an Jal il WYY a3 n 14 asll die 5Ll saley adiall s S dullad oy & A v oY
. 78.965% Jshladl Jans i 86, 675% 4131 A Jaws 31 ¢ Ll
Ll o el 8alal) Ay Y gl pualinll Fale (p COSERM g 4nsspdall ualiall all 3l 3805 G Jualal) coglill -
) 35 Alend Agia 3l il 5 o 5Ll ol sall € 55 AR (pe A g saal ol gl ) RSl
JJLAAAJ‘
Anall, 28 puall o glall oy S5 Alae "adiall g KU Allad e 4y pad sl o) gl a5 " )35 Gal, o s I1]
,(2011). V£ ¥ ga Yol V1
[2] - YusufuM.L,Ariahu C.C. and Igbabul B.D., “Production and characterization of activated
carbon from selected local raw materials” , African Journal of Pure and Applied Chemistry
,6(9),123-131(2012)
Asall g gl Jen Hd8 e dadiie S jpaad dgene Babe oo Chug 2y oJI e (omse e (liae [3]
Yo aaal Y alaall ¢ elaasl a il Alaall ¢ (gae il Jans gl 8 ALl Ay jleai¥) A U Akl gy ) 7,1 o shll) ALl
(2005),20V s

oredl 55 aladiuly S pall el shudl) (malay el Lnliil) Ao 5 Jadiall (s Sl juiasd ) oadl () s - [4]
8_naall el o slall S/ LiaiSl) a3 20051 338 el (553 alatialy 38 el el shudl) (imalay el Japiill) A 53
(YY)

[5] Pedro Gorria,P., Marta J.A.and, Fuertes, A. B “Synthesis of magnetically separable adsorbents

through the incorporation of protected nickel nanoparticles in an activated carbon”, Carbon, 44
,1954-1957(2006).

[6] - Gjorgieva,D , Kadifkova, T ,Baceva, K and Stavilov,T Assessment of heavy metals pollution
in Republic of Macedonia using a plant Assay. Arch. Environ. Contam . Toxicol,60: 233-240.
(2011).

[7]JAmorim FA, Welz B, Costa AC, Lepri FG, Vale MG, and Ferreira SL "Determination of
vanadium in petroleum and petroleum products using atomic spectrometric techniques”Talanta.
2007 Apr 30;72(2):349-59. (2007).

[8] -Premovi¢, P.I,Pordevi¢ D.M and Pavlovi¢ , M.S. "Vanadium of petroleum asphaltenes and source
kerogens (La Luna Formation, Venezuela)" Isotopic study and origin Fuel ,, Issue(1- 15) (2002).

ot ool Lo lall sl g (3l el Gl AL pealial) A0 3) B 3 e (555 3, mtl il [9]
2012 , e S5 ek Rl Rotin /gl IS il (S0 2l

— 5Ll c@‘)}\' @J}ﬂ gl Jaall A Hla 1k “T.gjlij\ M\j@\ U glallie gu cpall eBle (BIAL Me []_O]
(2000) s

| e\&ui JRYEYI bjr_ (lana 5 Cusa Gldie Bage Aaxd (s c‘;\gjﬁ cej:‘:\s aa ube ¢ 8L e “)AUa [11]
(2015 ) ) ey ¢ fa docluall & gl 4.8 ) M\ELSJ\ Sl Al ) L;A:\,.\S;.d\ Agmpdall 5501

22


http://www.ncbi.nlm.nih.gov/pubmed?term=Amorim%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=19071624
http://www.ncbi.nlm.nih.gov/pubmed?term=Welz%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19071624
http://www.ncbi.nlm.nih.gov/pubmed?term=Costa%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=19071624
http://www.ncbi.nlm.nih.gov/pubmed?term=Lepri%20FG%5BAuthor%5D&cauthor=true&cauthor_uid=19071624
http://www.ncbi.nlm.nih.gov/pubmed?term=Vale%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=19071624
http://www.ncbi.nlm.nih.gov/pubmed?term=Ferreira%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=19071624
http://www.ncbi.nlm.nih.gov/pubmed/19071624
http://www.sciencedirect.com/science/article/pii/S0016236102001047
http://www.sciencedirect.com/science/article/pii/S0016236102001047
http://www.sciencedirect.com/science/article/pii/S0016236102001047
http://www.sciencedirect.com/science/journal/00162361
http://www.sciencedirect.com/science/journal/00162361/81/15

Iragi Journal of Industrial Research Vol.6 No. 1 (2019)

[12] -Kerbr, D "Direct Determination of Nicket in catalytic-cra cking feedstock by Atomic
Absorption spectrophotometry™  Appl, Spectrosc .20, 212 (1966)

[13] Hussen, H.A, Senousi, M.A, Saad, E.E and Khoda, M Removal of Pb(11)lons from Aqueous
Solutions onto Carbohydrate Biopolymer. J. of Sebha Univer.( pure and Applied sciences) vol,6,
n,.2 : 19-30(2007).

[14] Taei, M. M. S.; Shehab, N. H. and Khalaf, A. R.. The efficiency of some fungi in the
treatment of water contaminated with heavy elements. Journal of Babylon / Pure and Applied
Sciences / Issue (1) / Volume (2) (2016).

posadlsl) g pais )31 g asdaal (e Lilaa 4l g jrall callakall g iy phadl) Galia) Glarg LB aBIS (5 5y, SUE [15]
(Bad) 3y Aaala— allgd) ) A i) A4S o) 5 9383 A g phal | 4 glal) dilall ol ¥ (e il sNISH) danag a9 S g
(1Y)

Adsorbent Materials as Heavy Metals Removal from Crude Oil
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Abstract:
Activated carbon and the powder of anguish palm have been used as adsorbed material and an
biopolymer (cellulose) with 20 gram dry weight/L for removing of (Nikel, Ni, Lead, Pb and
Vanadium, V) elements from Crude oil sample. The experiments were conducted under the same
laboratory conditions (temperature, pH and time of treatment). The results concluded that,
activated carbon was able to remove this impurities (Ni,Pb,and V) (86.675- 99.885%), (96.424-
98.504%) and (86.254- 98.895%) from crude oil in 14, 28 days of administration respectively,
While the treatment with the polymer was recorded the percentage (78.965- 99.846), (94.582-
98.397) and (71.305- 97.853) respectively. It can be concluded from the study that, the both used
substances showed high efficiency in the removal of all tested elements after 28 days of
administration ranged between (97.853- 99.846 %). Also the results confirm that, the biopolymer
(powder of palm) can be widely used in such treatment because it is available and in the Iraqi

environment and is cheaply licensed, moreover it is environmentally friendly material.

Key words; Heavy metals, crude oil , activated carbon , cellulose, biopolyme
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Abstract
The biological effect of the extracts of Oleander ,Mugworts and Betony plants with 1 g /L

concentration in nymphs’ phase of white fly insect was estimated by using spraying method.
The percentage of insect Killing was calculated at four periods after 1, 3, 5 and 10 days. There were
significant differences in the effect of three different extract plants on nymphs phase and highest
results of killing percentage were recorded at the tenth day spraying for each one of them.

The oleander extract has achieved significant superiority over all the extracts at 1 g/ L
concentration. The killing percentage were 87.9%, 78.4% and 66.5%, respectively.

Keywords: whitefly insects, extracts of Oleander ,Mugworts and Betony plants, botanical

insecticides. Biological control.
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Abstract

Preparation several combinations of (0.5% Cetrimide, sodium benzoate, alcohol, sodium
carboxylic methyl cellulose) were used as drug gel, sterilizer and antiseptic. And to increase the
stability of the product, several experiments were conducted on the physiologically stable, acidity of
the sample was tested (0.5% Cetrimide, sodium benzoate, alcohol, sodium carboxylic methyl
cellulose) and compared with an antibacterial hand gel available in the local markets, Turkish origin
(DORUK) and the value of pH is equal to (6.4). The viscosity of the sample (0.5% Cetrimide,
sodium benzoate, alcohol, sodium carboxy methyl cellulose) was examined. Its viscosity value
(1031cp) was in accordance with the British Pharmacopoeia. Within the limits of (1000-1500) cp.
A thin film showing after drying the sample (0.5% Cetrimide, sodium benzoate, alcohol, sodium
carboxy methyl cellulose) formed a homogeneous thin layer with no cracks. Biological tests on the
product at the National Center for Drug Control. The preparation was successful against the
dangerous bacteria and fungal pathogens in human life. The results showed effective against the
pathogenic bacteria (Pseudomonas aeroginosa and Staph.aureus), which is eliminated within five
minutes. The action against fungus Candida albicans, which is eliminated within fifteen minutes.

Keywords: Absorption Polymer, Sodium-CMC, Cetrimide, Drug.
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The Effect of salinity on the properties of Sugarcane plant In Misan
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Abstract

A field under experiment was accomplished in the plating season of 2009-2010 in the sugar cane ranch in
the Majar Alkabeer District—-Misan Province. Ina soil of silty clay loam texture.

The purpose of the said experiment was to study the handicaps (problems and difficulties) and the negative
effects on plant growth. Also to show the limiting factors (soil salinity and water). Such factors are harmful
for sugar cane crop to reach the best maturig stage and the best properties in the sucrose, soluble materials
and purity in the ranch of sugar cane in Misan.

The experiment had been designed completely at random.It enclosed a soil that has three levels in salinity
they are:low salinity, medium salnity and high Salinity. With an average millimohz of: 1.93, 3, and 5.6
consecutively.

The type under experiment was CO331. It is one of the types in the ranch. Water irrigation used to irrigate
the cane was distinguished of high electrical conductivity of 2- 3.5 millimohz.Such water caused
accumulation of salt in both bad effect on the property of the juice. The results show that whenever the
electrical conductivity (EC) gets higher in the soil and irrigation water, it caused higher (EC) in the juice
and lower percentage and lower properties in the cane juice. Also the results revealed negative effect in the
levels of 3-6 millimohz salinity in lowering the properties of the cane juice and the cane plant did not reach
the full maturity degree. Also the results show that the properties at the level of a soil of high salinity (5.6
millimohz/cm) was 10.8, 15.6 and 72.7 for the purity and solid material and sucrose consecutively. While
at low soil salinity level of 1.93 millimohz the percentage of the properties (13.2, 16.4, and 80.6) %for each
purity and solid materials and sucrose consecutively. The results revealed that the excessive of EC in the
soil above 5 milliohz/cm in the soils that have high salinity raised the EC (electrical conductivity) in the
cane juice up to 25% higher than the low salinity and also lowering the percentage of sucrose and purity to
9.8% and 18.3% consecutively compared to low salinity soils plots. The chemical analysis results show in
soil samples that there is alternative domination for the ions:N1*, Mg?*, Ca?*, in the soil solution. Also the
soils of high salinity have distinguished with higher positive ions(14.8,16.4 ,20)milli coefficient. Liter for:
Nat*, Mg?*,Ca?* consecutively. Their concentration in the plots of low salinity soil (9.5,9.3, 10.8) for each Nat*
Mg?*,ca2* consecutively it is discovered that there is negative relationship connect( r )between the juice purity

and the electrical conductivity for both cane juice and the soil. It was - 0.45 and — 0. 87 consecutively.

Key words:| Sugarcane Crop| Properties Sailing Effect| Plant quality|
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Study the Effect of Barley to Reducing the Level of Blood Sugar in White Mice
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Abstract

The study aimed to determining the effectiveness of barley in reducing levels of glucose,
triglycerides and cholesterol in mice with diabetes mellitus due to injected with alloxan. The results
show the administration of dry barley paste as a daily diet for two weeks with 10 g/kg b.w. reduce
the level of glucose in blood associated with cholesterol and triglycerides. That decrease may due to
the fact that barley contains enough dietary fiber that is not soluble in water and thus work as
laxative which stimulates the gastrointestinal tract to tempt their residues. The research explain the
ability of barley to transform food into energy. Also there was increase in Red Blood Cells may due
presence of proteins that stimulate the blood system to produce vital components. It is good
indicator of barley can stimulate the production of red blood cells and play as a preservative to
protect the body from any internal effects lipid peroxidation cause lyses of erythrocytes and may act
as antioxidant to diminish the toxic effects of alloxan in vital tissue of liver and kidney.

Key word: barley grain, diabetic type 1l, body weight changes, blood analysis,
histopathological change.
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Abstract

Objectives of this study to evaluated the effect of alcoholic extract of watermelon red pulp on
spermatogenesis and DNA material of sperms. The albino mice divided into two groups, the first
group treated with watermelon extract at dose 500mg/kg b.w orally continuous for 30 days while
the control group received distilled water. Testicular morphometric analysis and spermatogenesis
index associated with DNA chromatin condensation were performed for evaluation of the
watermelon extract effects on testis. Results showed significant p<0.05 increase the number of
Leydig and Sertoli cells considered as the main source of nutrient and sexual hormone
(testosterone) that led to stimulated germ cells involvement were development enhanced in treated
mice. Also watermelon extract increase chromatin condensation to provoked DNA molecules led to
permanent division mainly during spermatogenesis stages. Conclusion watermelon extract has
beneficial effects on mouse testicular tissue with maximized effect on spermatogenesis without any
side effect.
Keywords: watermelon extract, Spermatogenesis parameter, DNA/chromatin condensation
integrity, histopathological structure of testis.
2019© Corporation of Research and Industrial Development. All rights reserved
Introduction :
Spermatogenesis is an elaborated process of germ cell proliferation and differentiation which leads to the
production and release of spermatozoa from the testis. This complex process is dependent upon hormonal
stimulation as well as dynamic interactions between the Sertoli cells and germ cells of the somniferous
epithelium [, Sertoli cells secrete hormonal and nutritive factors into the ad luminal compartment which
create a specialized microenvironment that has important for development and viability of germ cells. In
addition, Sertoli cells form sites of attachment to germ cells provide efficient paracrine signaling mechanism
between these cells as well as physical support to developing germ cells and any alteration in sperm
concentration may led to disturbance in DNA maturation . Currently, the etiology of sub optimal semen
quality is poorly understood, and many physiological, environmental, and genetic factors, including
oxidative stress, have been implicated . So many herbals have important role in dissolve infertility problem
with serious benefit to human health and reproductive performance. Watermelon, is a member of the family
Cucurbitaceae; which has different medicinal uses aphrodisiac, antioxidant, anticancer effect and good for
cardiovascular diseases according to Indian and Chinese Medicinal Plant [, Watermelon protected through
their antioxidative molecules presence in red pulp cell membranes by disrupt the phospholipids peroxidation
of mitochondria of sperm lead to boost their function and quality .. Also watermelon rich with component
led to strengthen immunity improvement the sperm count and improved male gamete which considered as
important issue in fertility rate and any anomalies in sperm chromatin can affect the rate and reproductive
outcomes [, According to that, the study designed to investigate the effects of watermelon red pulp in
spermatogenesis and chromatin material pathway, since watermelon considered more edible than other fruit.
Material and Method
Preparation of watermelon pulp extract: watermelon pulp dried then 15gm extraction by soxhlet
apparatus by using ethanol 95% and concentrated with magnetic stirrer machine at 40C and 40 rpm rotations
per 6hr. then dried extract collected and kept in frozen at -20C until use 1.
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Procedure: The study prolonged to thirty day; twenty total adult male albino mice at aged 8 weeks
and weight between (22-34) gm that divided into 2 group each group containing 10 mice. Group |,
served as control and group Il received alcoholic extract of watermelon pulp at dose (500) mg/kg
b.w orally. All animals were housed with a temperature range of 27+2C° [¢],

Epididymal preparation: At end of the study; all mice were anesthetized and testis excised and
fixed in formalin 10% then dehydrated progressively with used different concentrations of ethanol,
treated with xylene and embedded in paraffin. Each testis was sliced into 10 slices perpendicular to
the long axis of the organ. Slices were diced into tissue blocks about 2 mm on aside then thirty
tissue blocks, selected randomly, were left in 0.1 M s-collidine buffer (pH 7.4) overnight,
dehydrated with graded ethanol (70%, 80%, 95%, and 100%) and embedded. Then the sections were
cut with glass knives on a Porter-Blum MT-2 ultra-microtome, with the thickness reading set at
4pm and stain with Heamatoxylin and Eosin were examined by light microscope. Testis sections
were identified stage VII of spermatogenesis cycle were analyzed and spermatogenesis quantity was
estimated by by determine five layer of the spermatocyte steps and then compaired cell types with
spermatogenic map and calculate percentage of stage VI by formula: Percentage of ST in stage VII
= No. of different Sperm cell in stage VI1I/ Total No. of calculated ST x100. Testicular Somatic cell
parameter: Total No. of Sertoli cells= Total number of Sertoli cells in cross section/ Total number
of seminiferous tubules and Total No. of leydig cells = Total number of leydig cells in cross
section/ Total number of seminiferous tubules 9 Sperm chromatin/DNA evaluation: DNA
integrity and chromatin condensation were evaluated by three stain as following: a)Aniline blue
stain(AB): selectively stain used for sperm chromatin condensation anomalies by wash the sperm
smear with warm water and dry then fixed in 3% glutaraldehyde with phosphate buffer at (pH 7.2)
for 30 min at room temperature then stained with 5% aqueous aniline blue for 7 min. to evaluation
200 spermatozoa by light microscope were counted in different areas by usingx100 eyepiece
magnification . b) Toluidine blue stain (TB): to determine quality and quantity of sperm nuclear
chromatin condensation/DNA fragmentation via binding to phosphate groups by dried smears were
lasting in 96% ethanol—acetone (1: 1) at 4 °C for 30 min. then fixed with hydrolyzed 0.1N HCI at 4
°C for 5 min. Then washed in distilled water and stained with 0.05% TB for 10 min. 200
spermatozoa were counted under light microscopy using x100 eyepiece magnifications. ¢) Acridine
orange stain (AO): for determination the degree of sperm nuclear DNA susceptibility to induced
denaturation by distinction between native double-stranded DNA and denatured single-stranded
DNA through smear fixed with (methanol/glacial acetic acid 3:1) at 4°C for at least 2 hrs. and
stained with AO for 10 min. Then slide were assessed by microscope with a 460-nm filter [} 12,
Result and discussion:

The result of table 1, showed significant p<0.05 increase in testicular morphometric parameter of
male mice which treated with watermelon pulp aqueous extract for 30 days. In table 2, The
Testicular Leydig cell and sertoli cell in group of male mice giving watermelon pulp extract orally
showed significant increase compared to control group as in figure (1 and 2). Also in table 3;
watermelon extract treated group showed significant p<0.05 decrease in slide stained with aniline
blue and Acridine orange than control group. While extract group showed significant p<0.05
increase than control group in slides stained with Tuloidine blue for measure the rate of sperm
nuclear chromatin condensation via binding to phosphate groups of DNA strand. All results persist
the red pulp extract have different constituents act on the body as a whole or on specific organ to
improve the human life mostly sexual organs and organelles to exaggerate spermatogenic quantity
through enhancing sexual hormone specific testosterone secreted to regulate germ cell
differentiation and complete the meiotic division in early stage according to (31, In other way there
was enhancing to Sertoli cells and Leydig cells to serve transformation of spermatozoa according to
[141 Watermelon pulp contain arginine and excellent elements may potentiated DNA with increase
efficacy of the genetic material, reduce fragmentation of the DNA double strand. Watermelon pulp
contain good quality of phytochemical may play as antioxidant key to maintain life function
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specially endocrine function and reduced harmful metabolite from specially sexual organ and
sperm. Conclusion: The study showed the watermelon red pulp extract may modify the testes
histological structure and spermatogenesis index significantly and may play imported role in
chromatin condensation through enhance of DNA integrity of sperm than control group .
Table 1. The testicular morphometric parameter of male mice under loading doses watermelon extract for 30
days. Values are presented as mean +SE, p<0.05 significant different from other groups, n=10

Testes weight /g Control Watermelon pulp extract at dose
500mg/Kg.bw

Testicular weight/g 0.020+0.001 0.058 +0.216

Testicular weight/body weight ratio 0.077+£0.020 0.113£0.040

Spermatogenesis index 7.41+0.13 9.28+0.75

Spermatogonia 17.22+0.35 25.22+0.03

Table 2. The Testicular Leydig cell and sertoli cell in male mice after giving watermelon pulp extract orally
by gastric lavage for 30 days. Values are presented as mean +SE, p<0.05 significant different from other
groups, n=10.

Type of cells Control Watermelon pulp extract at dose 500mg/Kg
b.w

Leydig cell/seminiferous seminiferous tubules 6.82+0.129 8.99+0.371

Sertoli cell / seminiferous tubules 11.54+0.26 16.07+0.91

Table r. The chromatin/ DNA parameter of male mice after giving watermelon pulp extract orally by gastric
lavage for 30 days. Values are presented as mean +SE, p<0.05 significant different from other groups, n=10.

chromatin/ DNA parameter Control Watermelon extract at dose 500mg/ kg
b.w orally for 30 day

Aniline blue (AB) 8.92+1.48 6.49+1.42

Acridine orange (AO) 19.74+3.07 12.61+0.85

Toluidine blue (TB) 21.85+1.83 14.44%1.75

Fig. 1

Histological cross section of adult mice in
watermelon treated group. The arrows indicate
normal functional Leydig cells; these are organized
exclusively individually form and large number in
the testis and organization of blood vessels Eosin
& Hematoxilin (X 415).

Histological cross section of adult mice in control
group the arrows indicate functional Leydig cell,
those are normal arranged as individual and
cluster of the testis, Eosin& Hematoxilin (X 415).
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Abstract

One of the big obstacles in the design of PV systems is the installation area. PV modules have
limited power conversion efficiency and that requires different strategies to increase the overall output
power. Bifacial solar cells can be used to increase the output power of the PV system without using
extra installed area. This paper is an imitation of a bifacial solar cell by using two PV panels stacked
together back-to-back. The effect of ground type on the performance of rear panel was investigated
using (concrete, soil, grass, and white paint) ground. The results showed that white paint ground gives
the highest reflected radiation and hence the highest output power. Tilt angle was also explored using
four tilt angles (30°, 45°, 60°, and 90°). The measurements were carried out around noon in a summer
day in Baghdad city. To mimic the bifaciality, the two PV panels data were examined in series and
parallel connections. The results showed that series connection exhibits low output power with a
negative power gain, while parallel connection exhibits high output power with a power gain reaches
to 15% in the case of white paint ground. This result was explained based on the basics of voltage and
current additions in parallel and series connections.

Keywords: Bifacial PV panel, ground type, tilt angle.
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1. Introduction

The dramatic drop in the cost of the photovoltaic (PV) in the last decade, especially in the silicon
PV panels promoted a growing demand and installation of PV systems all over the world [1]. The tariff
of electric energy obtained from PV is now less than that obtained from fossil fuel [2]. On the other
hand, the output power of the PV systems is still low and requires a large installation area. These pros
and cons motivated researchers to look for new technologies and innovations to improve the output
power. In this regard, several strides have been made including developing the high efficiency HIT
solar cells and multilayers solar cells [3], [4]. The power conversion efficiency of most of these
developed architectures is reaching near the theoretical limit, which means there will be no available
room to reach further milestones. Therefore, researcher have started to look for different strategies.
One of these strategies is harvesting the back of the solar panel to collect more light and hence to
increase the output power without the necessity of increasing the panel’s area. A system like that is
called a bifacial solar cell. The reason bifacial panel produces higher output power than conventional
panel is that because this panel absorbs solar radiation from both sides (front side and back side).

H. Mori was the first who described the bifaciality in solar cells and he was patented in 1966 [5].
But the first actual bifacial solar cell was fabricated about a decade later and patented in 1979 [6].
Since then, numerous articles investigated the bifacial PV systems [7]-[9]. In this system, two cells
are stacked back-to-back in an intimate contact. In this system, several parameters can affect the output
power. Ground type has a significant effect on the PV performance [10]. Bright ground (such as a
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white painted floor) can enhance the performance of the bifacial panel noticeably [10]. Figure
(1) shows the effect of ground color on the short circuit current of monofacial and bifacial solar panels.
The impact of ground color is arisen from the differences in wave impedances for each medium as
described in the following Fresnel equation:

_ (ZZcosei—Zlcoset)2
~ \Z2cosPi+Z1cosbt

where: Z1 & Z2 are wave impedances for medium 1 and medium 2, respectively, 6i & 6t are incident
and reflected angles, and R is reflectivity.

The elevation of panel from the ground reduces the effect of self-shading, which in turns
increases the output power of the bifacial. However, at a certain elevation, the module’s output power
reaches a saturation which is called the elevation cutoff [11]. Another parameter that significantly
affects the bifacial output power is the module’s tilt angle [12]. This article demonstrates the effect of
ground type and tilt angle on the performance of two silicon panels stacked back-to-back to imitate the
performance of bifacial solar panel.
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Figure (1). Normalized short circuit current gain of monofacial and bifacial silicon PV panels at
various backsheets. This figure is reproduced from [10].

2. Experimental procedure

In this experiment, we used a configuration consists of two solar panels made out of
polycrystalline silicon p-n junction. The two panels attached back-to-back and mounted on an iron
stand with a height of 0.5m above the ground. The module was fixed in a way that eliminate the self-
shading effect. More details on the experimental setup can be found elsewhere [13]. Data were
collected at various tilted angles (30°, 45°, 60°, and 90°) and various ground types (grass, soil, concert,
and white paint). Figure (2) illustrates the bifacial module at various ground types. Maximum output
power (Pm), current and voltage at maximum power (Im & Vm, respectively), open circuit voltage
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(Voc), short circuit current (Isc), power conversion efficiency (PCE), and fill factor (FF) of the used
panels were determined under the AM1.5G standard conditions using Keyland Photovoltaic Sun Light
Simulator. Table (1) shows the parameters of the front and rear solar panels.

@ (©)
Figure (2). The bifacial system: (a) with the rear panel shown from a mirror, (b) on a concrete
ground, (c) on a grass ground, (d) on a soil ground, (e) on a white painted ground.

Prova 200 PV analyzer was used to determine the panels’ parameters during the experiment in
the field. The measurements were carried out in October, 2017. Panel surface and ambient temperature
were measured using 5-in-1 environmental meter type (Extech — EN300), while sun radiation intensity
was measured using solar power meter type (SPM — 1116SD).

Table (1). The photovoltaic parameters of the front and rear panels under AM1.5G.

Parameters PoOW) | In(A) | Vm(V) | Isc (A) \(/\%: F(’OC/O)E FF%
Front panel 1135 7 1622 | 78 | 2068 | 170 | 77.31
Rear panel 103 5 15.15 8 1713 | 156 | 8226

The rear side radiation values at different ground types and at different times and days with
different tilt angles were recorded. The highest albedo obtained in this study was at 10:30AM in
October 15" 2017, when the ground was white painted and the incident irradiance on the front panel
was 550W/m?. At these conditions, the reflected light received at the rear panel was 220W/m? which
represents 40% of the direct radiation.

10
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3. Results and Discussion

The effect of ground type on the reflected and scattered radiation on the rear PV panel (fixed at
30° tilt angle as an example) is shown in Figure (3). This radiation was measured by fixing the radiation
power meter to the rear panel to receive the same (or approximately the same) radiation that the rear
panel receives. It is shown from the figure that this radiation is significantly dependent on the day time
(measurements were performed around noon), since the reflected radiation is affected by the zenith
angle of incident radiation of the sun. As the sun elevation goes higher, the shade becomes shorter and
hence, the approximated amount of reflected light reaches to the rear panel gets larger. This effect is
more clear with grass ground compared to other ground types. Grass usually has a different patterns of
reflection than other types of ground, because grass leaves are oriented vertically, horizontally, and
obliquely in a random way which makes the incident angle of the light varying from spot to spot.
Moreover, it is seen from the figure that white paint ground shows the highest reflected radiation and
this is because the white color represents the reflection of all visible light spectrum.

The highest direct radiation (on the front panel) obtained was 920 W/m?, while the reflected
radiation values (on the rear panel) at 30° tilt angle are varying between 130 W/m? (for concrete
ground) to 240 W/m? (for white paint ground) which represents 14% to 26% of the direct radiation,
respectively. This extra radiation is a lost radiation in traditional solar cells. In bifacial solar cells,
however, this portion is harvested to increase the output power of the PV panel without any increase
in the PV area.
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Figure (3). The amount of radiation reaches the rear panel with tilt angle of 30°.

Figure (4) illustrates the effect of tilt angle on the reflected radiation on rear panel for various
ground types alongside the direct radiation incident on the front panel. The direct radiation (dashed
line) shows a noticeable decrease with increasing tilt angle. Because of the measurements were done
around noon, increasing tilt angle will lead to larger incident angle and hence, the direct radiation will
be decreased. The least direct radiation was received when the tilt angle was perpendicular. In this
arrangement, the light will be normal on the panel which leads to least light exposure. On the other
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hand, rear panel exhibits an opposite behavior. When tilt angle increases, the incident radiation on the
rear panel increases. In addition, the white paint ground shows high reflected radiation with a value
almost the same as that of front radiation at 45° tilt angle. This result tells that white paint ground is
very efficient when used with bifacial PV panels. At 90°, the rear panel will receive more light than
the front panel for all types of ground. This can give a glimpse that the reflected-to-direct ratio will be
high at 90° tilt angle.
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Figure (4). The effect of tilt angle on the reflected radiation on rear panel for various ground
types.

The reflected-to-direct ratio (RDR) alongside the direct radiation (as a reference curve) is shown
in Figure (5). It is shown from this figure that RDR is increasing with increasing tilt angle for all types
of ground. This can be elucidated by the significant decrease in the direct radiation at higher tilt angles
as show previously in the dashed line of Figure (4). One can conclude that higher RDR is not
necessarily an indication of best PV performance. RDR values vary between 0.15 and 0.30 for various
ground types and tilt angles. This can indicate that reflected radiation is noteworthy to consider in PV
systems design. Moreover, ground type has a noticeable influence on the RDR. White painted ground
gives the highest RDR compared to other ground types. This is because of the well-known fact that
white color reflects the most amount of the visible spectrum.

12



Iragi Journal of Industrial Research Vol.6 No. 1 (2019)

1000
“= 900
= 500
o —@=—Direct Radiation
; 700 =@ (Concrete
Q .
600 e § () i] ‘
i (T2 SS
1 =¢=W hite Paint
m 03-
a { o— s
ez
0.2 =
01 1) v 1) v A ] v v ] -4 |

30 40 50 60 70 80 90
Tilt Angle (Degrees)

Figure (5). The reflected-to-direct ratio (RDR) as a function of tilt angle for various types of
ground.

To imitate the bifacial PV panel, the output power of the front and rear panels were combined in
parallel and series connections and then compared with the front panel to investigate the gain in the
power obtained from the bifacial system. These results are illustrated in Figure (6). The figure shows
that series connection suppresses the output power of the whole system. This can be attributed to the
fact that the photocurrent in series connection is dominated by the lowest current which in this case
the current of the rear panel. Therefore, the overall output power will be decreased. On the contrary,
the parallel connection shows high output power (higher than the front panel alone). This can be
ascribed to the fact that the photocurrent of both panels (front and rear) is combined, and since the
photovoltage is independent of the radiation intensity, therefore the overall output power will be
increased. Numerically, the output power of the parallel connection gains to up to 15% in case of white
paint ground. The lower gain is 5% for concrete ground.
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Figure (6). Front and rear panels in series (square points), parallel (circle points), and front panel
alone (triangle points).

4. Conclusions
Bifacial system can extract extra power by harvesting the reflected radiation to the back of the
rear cell. The gain obtained depends on the ground type with a best harvesting when the ground is

white painted. In this case, 15% extra power can be obtained which can help providing higher power
without increasing the installed area.
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Abstract

The luminescent solar concentrators (LSC) plates were prepared in our lab by mixing the epoxy resin
(A) doped with fluorescein dye with hardener (B) with (A:B) mixing ratio of (2:1) to make four plates with
various concentrations (1x10%, 5x104 1x10%, and 5x10®%M. The optical properties (Absorption,
Transmittance) of the concentrations and the epoxy material were characterized. The PV performance of the
bare solar cell and that with the presence of the luminescent solar concentrator's plates was studied. The
results showed a significant increase in the absorption peak with increasing the concentration of the LSC
with the values of (0.22, 1.58, 4.19 and 4.27 %) respectively. The absorption peak of the epoxy is located at
the ultraviolet region at the wavelength of (300 nm). On the other hand, the efficiency of the solar cell at the
highest concentration of the luminescent solar concentrators plates (5x103M) was increased for about
41.95% compared to that of the bare solar cell efficiency

Keywords: Fluorsceine dye, LSC, Epoxy, Xanthene dye.
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1. Introduction

Laser dye is a complex molecule that contains number of ring structures, leading to a complex
absorption and emission spectra. The laser dyes can be classified into different groups by virtue of
their composition that are chemically similar such as polymethine, coumarins and xanthenes [1].
Xanthenes' dyes cover the wavelength region from 500-700 nm and they are generally very
effective. An example for this class is fluorescein which is used in this paper and rhodamine B [2].
Organic dyes are widely used in solar concentrators because they are known for their near unity
quantum efficiency, and because the dye molecules are good [3]. Organic polymers are used as
coating materials for dye lasers substitutes instead of liquid lasers [4]. In solid state dye lasers
organic molecules are distributed in a homogeneously uniform matrix. Such as Polymer Epoxy
Resin. solid state dye lasers demonstrated of a tunable wavelength from UV to NIR regions
have a photostability issue to be studied. Dyes can be used to take possession of high
quantum fluorescence and reduced triplet-triplet absorption within the lasing range [5]. During
the past years, solar concentrators have gained considerable attention as a low-cost alternative to
standard solar cells in large areas using standard solar cells. The luminescent solar concentrators are
usually composed of polymer materials doped with luminescent materials such as fluorescent
organic dyes [6]. Solar concentrates take forms of thin layers from polymeric plastic materials or
glass, which is known as the base material, which contains the fluorescence dye material, which is
distributed completely in a homogeneous structure and these types of features are important in light
weight and ease of use as it is possible to put the slide directly on the solar cell surface instead of
the transparent preservative cover used mainly on solar cell surfaces to isolate it from the outer
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perimeter [7]. Epoxy resin is a chemical of the non-heated-resistant plastics with two resin and
hardener structures. It is highly bonded and can resist the friction and chemical materials such as
acids, bases or solvents, forming a dielectric layer when dries. The first production of this material
was in the United States in 1927 by SIBA Chemical Company [8]. The dye was used on the basis of
absorption of the solar spectrum in the visible region and its emission of radiance in the region
where the highest response of silicon cells is located. Epoxy material was chosen from the
manufacture of the base material of the solar concentrates so that its absorption of light is low in the
visible spectrum area, specifically in the emission area of the dye used so that it has high
permeability. In 2016 (M. Khalaji Assadi and et al) studied presenting recent developments to
enhance the efficiency of solar luminescent concentration in recent years, he has conducted
numbers experimental research to improve the performance of LSCs in various ways. LSCs
generally consist of transparent polymer plates doped with luminescent types. Luminous types
absorb the incident sunlight and emit it with high quantitative efficiency, so that the light emitted is
trapped in the paper and travels to the edges where solar cells can collect them [9]. In 2018 (Lorcan
J. Brennan and et al) use Large area quantum dot luminescent solar concentrators for with dye-
sensitised solar cells results indicate that we should look beyond conventional silicon cells and
towards emerging photovoltaic (PV) technologies for the design of hybrid LSC-PV systems for the
urban environment [10]. In this study, epoxy was used for it is good solvent for Fluorsceine dye
high technique availability and low cost materials Rapid drying of LSC in laboratory without any
assistance material which gives a chance for fluorescent ray to transpire down from the
critical angel toward the solar cell.

2. Experimental Work

The epoxy resin used in this work consists of two substances: epoxy resin(A) and hardener(B).
The hardener is poly prime-EP obtained from Henkel Poly bit Co. This material is characterized by
its transparent color and has a density of 1.2 g/cm3. The average viscosity has adhesion and is low
shrinkage and can be treated to steel by adding its hardener which is a transparent liquid substance
added by (2:1) Laboratory temperature.

The chemical formula of the Fluorescein is C20H120s. This material belongs to the Xanthenes
family and have a molecular weight of 332.31 g/mol.

(o) _ (o)
A77 — (77 /0) LSC (77 /O)bare Xloo%
(n%)bare

where: A n: The ratio increasing of the efficiency
(m %) Lsc: the efficiency of the Luminescent solar concentrator's panels
(m %) vare: the efficiency of the bare solar cell

3. Preparation of Pure Epoxy Plates

The casting molds were prepared in dimensions that fit the solar cell dimensions (10x10) cm?
as shown in Figure (1). The dye was weighted to achieve the required concentration and it was
dissolved in the epoxy resin (A) then mixed well for 2 to 5 minutes to ensure a complete dissolving.
Increasing the concentration requires an increase in the dissolving time. The hardener (B) was
added to the resin (A) doped with dye with a ratio of (2:1) = (A:B) with the continues stirring to
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homogenize the mixture. The mixture then cast in a glass mold spressed to the configuration
of the panels after applying a layer of thermal nylon paper to ensure that separation of panels when
hardening from the glass molds. The mixture then left to harden at room temperature for ten days to
complete the polymerization process and then we lifted the panels from the mold. Absorption and
transmittance spectrum was measured by (UV — VIS) spectrophotometer (T60) from USA origin
and works with a range (190-900) and the measurement of the characteristic of solar cell, the
luminescent solar concentrators panels by solar module analyzer (prova 200) from Taiwan origin
using by Halogen lamp (600 w).

—t—=Glass plate

Sheet of heating nylon

P 10ecm

Glass rulers

10
cm

Epoxy doped or non
doped with dyes

Figure (1). The mold Supplied for casting plates.

4. Results and Discussion

The result of the absorption and the transmission spectrum of the the epoxy as shown in Fig.(2)
and the Fig.(3) respectively.

12 4
10

Absorption %0
o N > [e)} o]

¢ ¢ ¢ >
200 300 400 500 600 700 800

Wavelenght(nm)

Figure 2. The absorption of the pure epoxy.
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Figure 3. The Transmission of the pure epoxy.

The result of the absorption spectrum of fluorescein dye samples doped with epoxy for various
concentrations (1x107, 5x10*, 1x107 and 5x107%) as shown in Figure (4).

5 -
—o—1*E-4
4 A —m—5%E-4
—h—1%E-3

e 5*E-3

Absorption %
N

350 450 550 650 750
Wavelenght(nm)

Figure 4. Absorption spectra of fluorescein dye doped with epoxy for different concentrations.

From this figure which indicated that the increase the absorption intensity with increasing the
concentration which is agreement with Beer-Lambert law. The absorption intensity higher was
obtained by concentration (5*10® at wavelength (500 nm).

Figure 5. Photograph of plates with various concentrations (1x104, 5x104, 1x103, and
5x10°3) M.

The table (1) and appendix of all concentrations shows the properties of the bare solar cell and
the properties of the Luminescent solar concentrators. We note from that the table when increase the
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concentration increasing the efficiency compared by efficiency of bare solar cell. The amount of
this increase in efficiency result from the work of the panels by shift the spectrum from the
ultraviolet region to the visible light region it reduces the energy of falling photons by absorbing
from the ultraviolet region which is the most effective region for panels absorbing and emission
which is the most responsive region in solar cell in general [11].

Table 1. The properties of the bare solar cell and the Luminescent solar concentrator's panels.

Type Voc Isc PMax V Max I Max FF 1%
Bare Panel 9.532 | 18.20 | 158.7 8.967 17.70 0.914 3.174
Bare Panel & Epoxy 9.692 | 21.20 | 164.6 8.901 18.50 0.801 3.29
Bare Panel & Epoxy &
Dye with 9.837 | 21.10 | 1924 9.208 20.90 0.927 3.84
C (mol/L) 1x10"*M
Bare Panel & Epoxy &
Dye with 9.796 | 25.80 | 210.6 9.040 23.30 0.833 4.21
C (mol/L) 5x10™*M
Bare Panel & Epoxy &
Dye with 9.271 | 25.70 | 2175 8.6 25.30 0.913 4.351
C (mol/L) 1x10*M
Bare Panel & Epoxy &
Dye with 9.764 | 25.70 | 225.3 9.051 24.90 0.864 4.50
C (mol/L) 5x10*M

The table (2) shows the percentage of the increase in the efficiency of the solar cell by using

Luminescent solar concentrators and comparing them with the efficiency of the bare solar cell.

Table 2. Solar cell efficiency with the concentration of the Luminescent concentrator’s plates.

1, =3.17 % For Bare Panel

Type 1% A%

Bare Panel & Epoxy 3.29 3.78

Bare Panel & Epoxy & Dye with 3.84 21.13
C (mol/L) 1x10*M

Bare Panel & Epoxy & Dye with 4.21 32.80
C (mol/L) 5x10**M

Bare Panel & Epoxy & Dye with 4.351 37.22
C (mol/L) 1x10*M

Bare Panel & Epoxy & Dye with 4.50 41.95
C (mol/L) 5x10-*M

5. Conclusions

> Increase absorption spectrum with increased concentration and this is the case with the law of
Beer-Lambert law.

» Epoxy resin is a good solvent for fluorescein dye.

The peak absorption spectrum of epoxy in the region UV as shown in Fig. (3).

» Solar cell efficiency increases with the use of Luminescent solar concentrator panels and pure
epoxy panels in general as the concentration increases.

A\
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Appendix / Measurements of the fourth quarter of the Bare Panel and Bare Panel with Epoxy& Bare
Panel with Epoxy and Dye with concentrations (1x10-4, 5x10-4, 1x10-3, and 5x10-3)M.
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