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e 4aS s Jl st sh panaball JUiky S (Fidial A g SN g Ay siall Qailuadd) (b ¢ gudall il A
(Cu*2) Lulail

Study of the effect of light on the structural and electronic properties of a
terephthalaldehyde derivative with furfural and its complex with copper
(Cu*?).

Zahraa Al-Abd ©  M.Moudar Al-Khuder ** Adnan Kodlaa™*

Research Summary

The effect of light on the structural and electronic properties of the
terephthalaldehyde derivative with furfural and of its complex with copper
ion in the liquid state in the presence of ethanol solvent was studied based
on the theory of time-independent electronic density function (DFT) and
time-related (TD-DFT), due to the high accuracy of this method in relation
to the results obtained.

After determining the best geometric structures for these two compounds
in the basic state and the singlet and triplet excited states, the
stereostructures were found with the distribution of elemental charges and
bond lengths, and the electronic and optical properties were calculated,
such as the energy of absorption and emission by fluorescence,
phosphorescence, and quantum yield, in order to know the photosensitivity
and photosynthetic activity, as it was shown that these two compounds were
affected by light and their chemical effectiveness increased.

Keywords: density functional theory, quantum yield, fluorescence,
phosphorescence , absorption energy, density functional theory, optical
properties.

* Dr. in inorganic chemistry< Homs« Syria.
** Prof .Dr. in inorganic chemistry in Al-Homs University, Homs, Syria
*** Prof. Dr. in Physical -Quantum Chemistry in Al-Homs University,
Homs, Syria
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NP ) ISV RERCE %]

Energy increases

Short wavelength Long wavelength
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Jie (& ... Gaussian 09W , Gaussian 03W ) Olwsle maly Janl Ciaala daly
Al ey o0 Ble a5 (& - PGaussViews.0 « PlGaussViews.0)
;b L& M aaall (cohesion energy) AEc s,y dila cilua 23y

1)

N
AEC M) = Ei (optimized Molecule) — Z Ei (optimized Atom)
A=1

s Cua

r

. (total electronic energy) 4l 4, 5x<IY) ddlal : E;
t ol WS (energy gap) Egap osbasd) Jlaall (mje cavals

Egap = ‘SHOMO - SLUMO‘ 2
by SYL Jerde S e el @l ¢ THOMO
(energy of highest occupied molecular orbital)
SLumo

Pl KNG Jsrie 38 i e pasdl ddlh
(energy of lowest unoccupied molecular orbital)
AN Al e 38 Glus DA e cp guall aliaial dagi Lo Al 550y ddla ol

45 FSIY) A 8Ually (5 sacall i) (omypet i (6T) Lpnly) AUl 3 Al A Y
(esuall Aapiall (myyan ey ) Byl Ala) 8 A35all

Eabsorption= Ei (optimized ground state)— Ei (excited state) (3)
Pl LSt A5l 5BY AU ¢ all dase Joba L

c hc
= )labsorption = (4)

Eabsorption= hVabsorption: h
Aabsorption Eabsorption
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DL culs :h

h =6.626x 10%" ergxs
=6.626% 10%"x 107 = 6.626x1073* Ixs (5)
=6.626x 10?7 x 0.624 x10%? = 4.1346x107° eV xs

c}n'al\ 3\.::).» :C

c=3x10 cmxs?t=3x10" nmxs?! (6)

: A alal) 5 Aa 8 aaad A e 56l laay] 38l Clua S
9 = °) - D) 2 s

€fluorescence — Ei(optimized ground state) — Ei(optimized first excited singlet state) (7)
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fluorescence

(8)

8fluorescence
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Ei(optimized first excited triplet state)
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A _ hc

phosphorescence ~

e (10)
phosphorescence

CPRERR. ICESNIE TR TE S NEEU PO RESSE N R RE RN R

14D

Eactivation— Eabsorption — Eemission (1 1)

t b LS Canld Al AWl L

il syl s b

Eadiabatic = 8fluorescence + Sfreq (So) (12)
S 3 A b
Eadiabatic = 8phosphorescence + sfreq (So) (13)
PR a8, DF 5,54 2530 Glua

gF s gPh A

CDF _ _—emission CDPh _ _“emission (14)
€Absorption €Absorption
PR PN BKPCSN | R IVEN
D = €Activation (1 5)
sAbsorption

: (Results and Discussion) diéliall gl
:PDBFE sl
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Jpass Al Al 8 gaiall B ag syl dppll Gailadll e ggal) il du) oo
e Aaie Yl LSl Ay Ay Al pailadll o DAl J8Y) s 4 Jsly) cule
35ha< (TD-DFT) il ddlaidlls (DFT) ceill o Aliiall 45 51 A8GSH dls )k
ddinsy JY) Ssass o gl CSall (imspat daiis Aig Iy Agsall clpaal) Ay s
Lol 5yl Alally Ll Alall 3 (Sl 13g loadl) Dpunigh 3l alay 2503 L Lod
(elemental charges) 4l ciliadll g6 ae Lehall Sl o3a (3) JSAI jelay LA,
(2) Jsaadly Lyl ailiadl) Gacaid (1) Jsaall Wi ((bond lengths) Lulss) Jiskls

codmyg g gaall (ayyeill Jd 4 S (ailiadl)

™ x_,fﬁ P J"-' 194
"'.':z Jllsmw‘ .‘}

Ll Al
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(Cu*2) Lulail

odryg s puall (ail) 48 PDBFE iSpall dysaisl (aibadl) 1(1 )Jgaad)

-

Aaldll Ji s gall [y ) ay ) A
o2 2l
s guaall
aal) alal) Al | 3l Al
'SJM\ BJGAS\ BJ\:\AX\ 3_)31"\3\
Ly A LY
0 1.45 1.47 1.44 (+1.38 | (+0.69 %)
d(c=c) [Al %)
d (C=N1) 1.31 1.28 1.21 | (-2.29%) | (-7.64%)
[A]
d (C-N2) 1.29 1.30 1.27 | (-0.78%) | (-1.55%)
[A]
d (C=N1-C) 1.45 1.43 141 | (-1.38%) | (-2.76%)
[A]
d (C=N2-C) 1.45 1.44 1.46 (-0.69%) | (+0.69%)
0
[A]
d (CH2-CHy) 1.45 1.53 151 | (+5.52%) @ (+4.14%)
0
[A]
d (C-C) 1.45 1.43 142 | (-1.38%) | (-2.07%)
[A]
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oarag s gl il J8 PDBFE S pell 4gig 5slY) (ailadl) (2 )Jgadl

u‘,_. o guall iy il aay (Erel %) sl s
4.... J.\SM
SOG AN s Bl AR sl AW |t Al
Lalayl A LY P |
AEc 33231.509 | 33228.929 | 33229.411 (- (-
7 6 3 0.0078%) | 0.0063%)
Hp (Oebve) 3.98 7.556 5.0146 | (+89.85% | (+25.99%
)| \
ELumo(eV | -1.9738 -2.4310 -1.5790 | (+23.16% | (-19.99%)
\ )
Evomo(eV | -6.2795 -5.9883 -3.7869 | (+4.59%) | (+39.69%
Egp (€V) = 57430 733.55 82.207 | (-17.38%) | (-48.72%)

tol L 1l (1,2) Jshaall 8wl o)l

Mg 3lls Tadg sl Jlshal Taa s a3 e

Al 3 (48.72%) 5 alal) aybad) Al 3 (17.38%) Ay adll (ape (il @
el Lalaall aba)l U sads oA e Dl J8 el Sl o ol 280 55l
roguall A yat Aaiis

Al 8(25.99%) 5(89.85%) Anlal) sliall Allall & lad)) Al e sl e
o gl Ayt da i Syl Al 5aly) I udy s3) Y1 A 3L

:[Cu2(PDBFE)Cla] S al

Ayl o alae YU oS yall duidally dug <Y1y dusuill (ailiadll e pouall il dun e

(TD-DFT )3l dalaially (DFT) Gpoil) (se Alifisall dyig pSIY) AESY dpnls

JlA.I\(;.\uAA cy.aﬂt_\s_).d\ wMM})ﬁYbMJM\u)M\MJJMQJJ\}L;S

JSall jeda) AL Apalal) 3)lall Allally Lpulu) Alad) 8 Syl 13g) uadl) dpigl) )
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(Cu*2) sl

(bond L 50 Jiskis (elemental charges) aall cliadll ¢35 ae e )dll il 038 (4)
Ji g Sy ailadll (4) Jgaally Lpid) pailiadll Gacais (3) Jsall W clengths)
L XY c-}\bﬂ uae)’-ﬂ‘

:%:I:\M\ 3)\34” Al
4aa¥) 3 el A0al) & [Cuz(PDBFE)Cla] S all 3 ficsall dyaaigh Aall :(4) sl
AN 5
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Ly 5 gudall Gy @il 38 [CU2(PDBFE)Cla] S sall &y gl paibiadl) 1(3 ) s2ad)

-

Tl RE 5 il (2 ol 3ny i) B
2 Nl
s guall
Al Al Al 3 lial) ALl
3 )l 5 )l 5yl ¥l
Ly A LY
0 1.75 1.76 1.73 (+057 | (-1.14 %)
dc-o) Al %)
0 1.42 1.38 140 | (-2.89%)  (-1.41 %)
d(c=c) [Al
d (C=N1) 1.27 1.28 125 | (+0.79%) | (-1.57%)
[A]
0 1.29 1.30 127 | (0.78%) @ (-1.55%)
dc-N2) (Al
0 1.45 1.46 144 | (+0.69%)  (-0.69%)
d (c=N1-c) [Al
0 1.45 1.44 146 | (-0.69%) (+0.69%)
d (c=N2-c) [Al
: 1.54 1.53 152 | (-0.65%) | (-1.29%)
d (CH-CHy)[Al
1.47 1.46 144 | (-0.69%) (-2.04%)

dcc) [Al

o3y g ¢ gall (ay @il 38 [CU2(PDBFE)Cla] oS pall d3ig 5SY) (ailadl) 1(4)d s

dpalal) ’ o il g ‘ g guall oy pail) amy (Erel %) sl dusd
dyi g isy) ¢ gl
5 L) Al SoGAWY s el Al B Ul Al
Lalay) gl Aalall A
(eV)AEc | 172606.8574 | 172604.3724 | 172601.3134 (- (-

0.0014%) | 0.0032%)
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e A pa g JIghush el Uk 8 (gidal 409 SN 5 Ay i) ailadl) b g gal) il Al

(Cu™?)

Hp 0.0038 0.0082 0.01 (+11.57%) | (+16.32%)
ELumo(eV) -2.6038 -2.7244 29301 | (+4.63%) | (+12.53%)
Eromo(eV) -6.1051 -6.0258 59294 | (-1.299%) = (-2.878%)
Egp (eV) 3.5013 3.3014 2.9993 (-5.71%) | (-14.33%)

: b Lo 2aadls (3,4) Jshand) & adll o]y

Al ls Tl W skl Tan e 5 @

Al & (-14.33%) 5 4ala) )bl s 8 (=5.71%) Gy 35aill (pe il @
el Lalaall ala)l U safs o3 e Dl J8 sl Spall o ol 280 550l
voguall dudaja daiis

& (116.32%) 5 (+11.57%)  dnlal) sylid) Alal) & QU] S aje abyjl @
vogaall duim et Aais (S pall Al 5aL) ) ady o3 a1 AN 5l Alls))

tSedgbla hiag dyigual) Gailadl)
( sabaid) Glilth Jic PDBFE Sl 44 gl (ailiadll du)y cudd 4ull) 35dadl) @
Ph F
¢ ‘é_"u\}g\ Jﬁjd‘} ( emission) 7’)5-“531-’ J\M}I\} ( emission) wﬂﬂh )\M}[b 8Abs,orption)
=l o LS O™ paa, O g e US e ) o) B G el
- Y (5) Jsaal) B

A gual) dualdl | dadl)
8Absorption (eV) 3.7416
)\‘Absorption (nm) 331.51
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Yags gz L il paa dana Lall )85, 2026 sl 5 2l 48 alaal)
SF
emission (EV) 3.1698
Ph
emission (EV) 0.2505
€ 2.7632
Adiabatic (eV)
(eV) gAcﬁvaﬁon 0.5457
2.1061
I )
o 0.1458
o 860.
o 0.067

t b Lo 1aad (5) Jsaall & aill o )yinly
:aiils cjmm Lle us‘),d\ TDU\‘J -

€  =374leV
Absorption
Pyl BBY A el Ange sk o 6 -
M ppsorption = 331.51 nm
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Laboratory study of the composition and properties of nano—-drilling

fluids used in drilling oil-producing formations

Abstract:

The best way to minimize damage to the reservoir surrounding the wellbore,
caused by the intrusion of solid phase and mud loss, is to form a thin, durable,
low—permeability mud cake. Reservoir contamination significantly reduces
well productivity and the rate of penetration.

A nano-drilling fluid was prepared using nano-bentonite (NB), resulting in
poor rheological properties. These properties were improved by treating it with
varying amounts of chemical additives (PAC, starch, xanthan gum). Its
filtration properties were good and met API requirements, but the filtration
mud loss was cloudy (containing nanoparticles), causing contamination of the
area surrounding the well. When nano—-bentonite and conventional bentonite
were mixed to prepare a drilling fluid with a composition of (75% Bentonite +
25% NB), a clean (non—turbid) filtration mud loss was obtained. Treating this
fluid with varying amounts of the aforementioned chemical additives improved
all flow and filtration properties, resulting in a very thin and cohesive mud
cake. The best nano-fluid obtained was composed of (75% Bentonite + 25%
NB + 1 g PAC), which is equivalent to the composition (75% Bentonite + 25%
NB + 3% PAC).

It turns out that smart, nano—based drilling fluids have the ability to form a
thin, impermeable mud cake to prevent drilling fluids from penetrating the

formation through the walls and bottom of the well.
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Apdlal) ol Fpalal) Jlpudly cani ¢ Dbaally Cdal) el (g (sale ma) Fpmplal) iall o
sty (5 mm Culiginy aladiin) Sy (Calising) laddly oWl o mhandl e byt (S0 Sus
35350 52 cyligill o Ala 3 (%40-%30) I Jesi o (Sars o(%8-%3) o sl
Bl alsa et g Aallaal) e Cingd) o G (Lilaa Jilsud) 038 dallas (Say it
Ol g Aals Qg o Jpemall Gals Aslpal) Galsalls Gl Lo Al ok LY
Al ok e L) Bl Galid aad gy (sl + Culisin) zie Gob oo il pala
Ll palsa e 555 A alsall (e ety g eyl 2818 SO g Ay 3l COUe Jie Slgall Glan
J8 (sl) e mllad Ll dallaall Qo) e CBBAS b chaiaall sl Jilgw Wi . LY
Apend) l€D) Gl b i) Lgias Llgle dale f L0 pid 20l dsa (Lealasin)

Apaalls
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A4S 3 sp il 13 il ey Tadill sa bV jshall (s 1 adil) Galul) el jaal) il
tolest ledy o (JLaidl ALE) syelaal) e ddle dapn et Lol Cua RS Lgaa ddle
celasad) Aol jnd) Blsasy il 8 sla 53 (3a) DS Cillatine

[1,8]: Jiadl Jilu alsd (uld B Laadioial) 4y 8l 532Y) .5
Oo lgalsd elis and) il jamatl U Cilaaalls 33gaY) jial) Bl jide b aalss
syl Jile palsd (eld 8 Aaaiiad) 4l 53621 aal

s odall Jilw 48K | wld jkea 1.5

Jile A JalS S8 Gl By Cam i) il BES Gl Slea (2) &) JSA) may
3sasall G PR e ial) Bl Gans myds o ng) a8 35d (Lid) e Unsl) mgag ¢ siall
(Rider) dpaal) dakil) e iy 4 Lalad) sac @l e haal) ¢ 13 auia sy @lld any o Uadd) &
o sdle S8 ALK 3ol (Say Naie (gime IS0 (e LA ay Sa g b o
el dakaill (5] dgall (e zyaall (uliall

Lid Rider

1
o "

Q'/“?: Balance arm

i) il GBS S Sl o (2) IS

Knife edge

Fulcrum

Base

s odal) Jiluw dag ) bl (Marsh Funnel) il ad.2.5
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Sl Aagyll (B el o e L eyl (3) JSA) (8 sl (Ble g padieg
(960 ML )las Le s) 0illa qpy s Jal e il Janss Gole aodd Jah Jial) Jilus die
das)) dlley 438 75 F 5 daps wics Ll dal () zosall Gulil sles o el DA (e

(26 sec il pad Aauilss

Filter for
Large Solids

Outlet

Measuring Jug

Gle e Slea Gy (3) Jsa

Jils A g )l A apatl Sleall e aadivy Cus o(4) o) JSEIL mamge 2 ledll (U Slga 3.5
sl hysall DY e (pe Al die jaal) Jilu die (ol SR (e Ang ) ani 4 g ¢ jiall
Jall s Sleall a3 ulal) puaiell AdkS) el 030 die JLall (il slga) (b
0535 O (S Dlshanly bl a5 (SPHiNG) Ll ae Jusiiall (Plumb Bob) L)
dpe (A sere 058 IS5 Alshaul) daly GBlay JLAD) 8 LAdlae ()50 Sl g Jae 20
Cagus  JALEN g A3)shan ] G pdad) Jile (8 Gaaylad) Alghau) sn Ladie ¢ yaall Jils

ol Jare vie 3o Al dad HS5all (uis Lvies (aill
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e Aeyull a2 (600 — 300 — 3 r.p.m) hsall Adliae cileju v HLEAY) gy
S Aol 5 2 Gl e Al By sl Sy e UV S (600 1.p.m)
NMp = ®e00 — P300 (cp) (1)

7p = (¢300 = 77p) *4.88 (T,ig) (2)

(N) sl sxe die Sleall Ao 3e )8l 2,

Deflection Dial
— Manual Rotation of Skeve
- Rotary Spesd Sening

— 3 Deflection dial

Spring

Basefor — |
Sample Cup

(sl 08) A3l el Sl g (4) IS

(5) JSA 8 pemge 1dyl) B il Slga 4.5
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T screw

Pressure inlet

Mud cup

Support rod

Rubber gasket —>©
Filter paper —>©
Screen *»@
Thumb screw

Rubber gasket —>©

= Support
Base cap with
filtrate tube
b sl

Filtrate tube 4#

H:

Graduated cylinder

bl 86 8 Slea o (5) JSal

Conen g ediil) 310V A8LaYl bl LS55 indl Jile 408 e eyl 86 uld Slea callyy
Llall @Ble) 2y dua (100 psi) Jaiiay Tasall Jasssll 3)ha day0 die 2y LN (8 (API)
il A5 4S80 e wugy o5 o(SCreen) iSus gl llia (5%, sl Aandlsy Jiul (50
Al Jand dajae Llshan) pumg &3y eyt daile dauly dadie o5S5 l)y (Filter paper)
(€m?) 5 il ana (uld (e Baies (30 Min) sad (100 psi) i Gakay bl apen]

el 485 o A jiall Al ASaS ASlass Guts Al 8 Tariall 2y 2y

(Nano) sl & 4K oda 3)0S lilse) aa §ppia AalS lia cdpalall AR Glgand) 4
Jaul Al sal) Eally SLa®Y g duxiglls aglall (e Asball Culsall JS 8 S Joad ) @y
doliall 4 gl 4 dddaid) Glelay) i Gua o alall dle ) dasieal) Glle (e 53l

LAudaal)

-
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Al luldl) 4 gl aadiy s aed) GOSN Gany sl 83 jmal) cually 4y daaias 43l
A alall gl e sl A oyt (S Gl e ol el salll cliia alaal aiaas Jal (e
Gadia () AalS Jual () s dse Z LY Qg Sl (gine o alal) s AlSa) upy
L e s Lo JS Lo dalyy 38l a0 A ) WIS o (Uesill) A e Y] ASD) (g
Gsalaall Ay sa il e 5L A8AAN 4y jemall L o) i) f aall dualite dlgall A il il

e sili 100 JI Ll Sslaiy ¥ Al LS yalls by Sall dpul)

Al Al ) aladiul 23 :lgiay pdatill Gleliall 8 c¥las sae 4 pUl) 408 Gula 5
alatidl e g S0 Ayl ilapual) il LS (alSally Aalal) sl dpi e s Al
Alhasl) lealsn s celdl) Lealad 0 Jinl) adlse Lagiads «jiall allsa sk (8
Jladl) Jolailly 3528 Ao )2 Linunally Lol ddbiaall A80alinn 5 ynglls Apyadls 4k eSlls AS0lS0all
e dpanll HLaad daaiie sale el o Lol Dl gl ilapall (8 cdajiasill) lsal

)y Jadil) Jgia 4 Gliadaill Lale Jsmy (Al dall adlgal gk

(i) Aalal): Laall acdl) .7

N e diliassale e gl iall Jile sging <[6,7,17,20] :dusilil) il Jilge 1.7
1072 435 e Waabedd Ayl lapal (f Cam 5iasili 100 ) 1 (e desans 8 apss anny
S () 3 gl lilay) aae e @lldg) Lyglil) ial) Jilpe Cayiat Ky i) (0
sind) ASpe gl Jilsus (b paay Baals A Ailias ale (giat) Aans 45l Jilous

(S aamysale e ST e
Jiles dae) Jal (e @lldg Jilpudl jpmat o Lyg pum el inll Jiles 3 53l i Cudit 2ay
Al sl Gl Al dndasd) (g68l) (5355 Cus Ayl Jse (gsing ey (uilatie jia
el IS5 ) o3 Les ¢ Suilaall (mppail) (i gy Lavie LSulShe A5idall caligiall oy

49



il Aaiial) cdighal) a8 Lariioal) &y il jial gl g ool g g cu i &y i Al

dlin Y (ol e ial) il G e lasall G 3 dadlall 86 i Cigu
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Ll Ay ol ol Jilull ) diliae sale st (S N Aplail e Ll ¢ gl
o AT i Lege (gl Jilpal (saall sl LB day Ll juinat 8 (gygpin e3a
@) iad) Jila ol il . i) o L Adida gl Lgalen Sl Bnslanl) palsal) o Lalial)
0o il Sl Alea e 5y0li jue g Allad Ayida 3SaS (&8 e 0l pe Sl ulud) 5
DS B A ghas A e giinal) el Jila (e 58 FaS ol Leaiially cappil

Al Allady Sl o Gunlh e 308 e jia ASaS

: (g pial) Jaad) duagia 2.7
ol 3y il Jile e ) coladll ey S8 Gl ey
Jetuagiy 4olll Glapaldl junst o
iall e Gk e
s ) iall Bl daslonll palad) Gl o
ial) 488 S 80, il Jilu il 86 ld O
Aaiidl dgdall Cysli il e

Alagf ld ey ool Cubigll jumatl Cilase 223005 tlghuagig 4y ilil) cilagual) judaas
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ol Tl ey i ¢ g ulie ) laad) aaa Jilial KU @l diadadl) axiis
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By st 3 Leahaind Tl cylisinl clie by Al alall cilae) plasiul S
Je 100 g5ins Al dndadl) Aaga & culigill (e (a2 30) S g leaniiy jiall
(e 300 ¢35 e 10 S8 1Y) 50,30 e S (gt LS (ol LS Jlie 33
Ll Jajiul 24 (400 rpm) Aoy (Aels JS 488 15 g ddels 24) cadall ey Cua
Ay el 18 334 (100 °C) ol 3 culisill e i 2 & okl Sy Ligalaal
FESEM 555yl Jenall aladinly &l) ypeci oy i . opadall Jasey (ge uisiall o

[9,10,13,14] .ziall (e duiledl) Gilasal) aas yuaail

(0 Ol 3ess (Slas) Gl U8 (355N emdl) ad) culigind) B 5(7) IS
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A2l 3 pinl) Jlo e b 35 RSN gaddly clSH culd Disdadll g ade Caay
Al Al s plaa BB pasna (g5l culigin Gilie
toenat tfal)l Bl (aadldd
dal o (Ul () Amgll Gulia alasisly sl L dagdp )l Galdl) (s -
kgl 585 g pumal) Al ACALD) A3l ol
. ial) AaS ASlausy il il il 8 uld -

Ay sial dlee 3ISaaS ial) Jilu el 381 dya a0sind datiial) AGdal) Gugli LA
Ll g gyl sl Sl

s gl jial) Jilw jpand 2.7

Jilus o(shie el Ja 3505 (Bent) cuigiy o235 Gliall) gulss jia Jilu juaad o
9 LS il culs L (ke ele Ja 3505 (NB) (9l cuiginy o235 ligSall) (ool séa
(9) Jsally (1) Jsaalls geasa
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Jiadl Jild gl Gl 1(1) Jsal)

(NB) 51l cyligiiy | (Bent) cylisiy | Amslod) Galgdll — jlgal) 551
7 38 600 RPM
4 25 300 RPM
3 13 (CP) A<l da 30
1 12 (Lbe/ft?) gsadl) ddass
0 12 (10 sec) il s
0 16 (10 min) el 358

r-;.as.n-.ah dagh

cgillly (galall Culiginlly iad) Jilud dmslol) Galsadl 435la 2(9) JSaN

Jaal)l Jild (el 5585 g gamaddl Adaig SN dag3lll) Daaglsnll (alsadl (9) JSa ()l
sl cyliginl) Hasinly jaall Jilad A1 A4Sl cpelal sl Land) il Jilie (gl
LG il Al di (S Amitie asley oaba (Qlilal @ gs) sasg
Allay )SIL Gadall Bk e (SlSaal) o) e palil) cpligill b g gall sl sl gall
culigill Gl & JSl ety Glpadl aaa Qi 4 s 1800 adall Al lle
O pead sl giigall e Baudan sl I3 Latlica Glawa 0o clad Cua L)
b el pailad s Gy ool sy ¢ e ) Ut b slaalyy L stid) Clasal

ceastspl) Y1 Galads) by el gl
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255 g W 8 Sy il Jile gl rlaxi) asa el 24 3ad iall Jilu ol o
gl ) eatan e salsial) sil) (5055 ¢yl cliggall appuals Jeudl S lly
Ae e chasaie QIS 2l Anand) (gl LAl ol 3 1SS0 At ciliggal) sded appll

A ORI elay LS . all il g€ i G (5058 ) Adlall g5k

)

(o) LAY G e el 24 days o(Ll) sV slil) jand) il £(10) JSa)

e Adalse Bkl cAamslapll asalsd Gpuatl gl iall JiLud Bana UK Adla)
dila) &5 .[4,5] (2) Jsaall ((API Specification 13A) cyligidly Lalall S5 J sl
Lslhadl ddalsall dilae gilil) iadl Jile Cliialge mual i Buliie Sy ddlide s
Xanthan ualss (PAC gislliadl sadall) diladl algall .(API Specification 13A)

.(Starch Lilly gum

APl Cua jial) Jild dngls )l cilialsall 3(2) Jsaa

Property dualdl) API Specification 13A
Viscometer 600 rpm 600 rpm 30 min
Viscometer 300 rpm 300 rpm 23 min

PV (CP) (CP) 48Ul da 3l 7 min
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goaall giluas .3 2026 plc 5 2:21) 48 el
YP (Lbs/ft?) (Lbp/ft?) gondl) s 50 max
YP/PV Ratio (YP/PV) s 3 max

Filtration (mL/3()

mL/30 min) ~3,) 2l 15 max
min) (mL/ ) =) 8

:(PAC) J e\.ﬁ.ml..\ sl dad) Jild Laglen) Lalsdl 3.7
eball Ll 4l Lacaly (35 g NB + 350 mL Water) g9l jia Jilu jacass
(3) Jsaall G35 Ayl Clulil) 558 kS (dilias sy (PAC)

(PAC) ) alasinlls (g5l i) Jilad unslsuyl) (alsall 3(3) Jsanl

fala NB+1g NB+2g NB+3g NB+4g
PAC PAC PAC PAC

600 rpm 18 33 45 63
300 rpm 11 21 30 42
PV 7 13 15 21

YP 4 9 15 21
GS 10sec 0 2 5
GS 10min 1 3 7 12

Adlida 3055 gl culiginl) aladiuly gl iall Jild dasl)l) (alsdll (3) Jsaall ey
oalsa cugEl HSH(PAC) JI S5 oS LS 4l (11) JSall e 23 WS L(PAC) JI e
s gy 38 Jliag a3 adlS (PAC) U deny Gas ((API) ciliaalse (g gl inll Jila
S Amitie Mlell 58 a8 Cum A4S 5 saagl (PAC) J) dila) Ayl ciliial) = Lo
APL ) il pal d5lha Lleay aalsa Jpail jiall Jilad (g)al cililn) dalia) any Uil
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mPV(CP) mYP (Ib/100 ft2) m GS (Ib/100 ft2)

35
30
30
25
21 21 21
20
15 15
15 0 13
9
10 7 7 7
5 ) 5 4
|
0 o 2
API NB+4g PAC NB+3g PAC NB+2g PAC NB+1g PAC

(PAC) J sl (g5l ial) Jild unslgul) alsall 2(11) Jl

Jile ) sl (Say 3l (PAC) JI laial aaY) aall (4 @) LSl Jisi Lpdia Ulaa
J S5 aie L (ahe 4) 3 slad e SIS fas el Bl @liSe oY gl jaal)
Jil 55 ey 45658 zlanil g Taadly ol e sl il iy (ahe 5) e Jif (PAC)

Aol 24 sad LS i)

ol Bl s (e Al 24 mp o Llaw) Jalal) sy glil) anl) il £(12) JSa)

:(Starch) J) aladialy g3l iall Jibad daglsnl) Galsad) 4.7
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2026 ple 5 aadl 48 Aaall

sy (Starch) Laall a1 lacaly (35 g NB + 350 mL Water) 5l jia Jile jacast &
(4) Joaadl (385 Al cululal) il culSy (ddbiag

(Starch) J) alasiuly gilil) jéall Jild da gl ol Galsadl 1(4) Jsaadl

falal NB+1g NB+2g NB+3g
Starch Starch Starch
600 rpm 19 22 25
300 rpm 12 14 16
PV 7 9
YP 6 7
GS 10sec 2
GS 10min 20 25 29

Ljlia il Jild Gaglgll alead) e B 50 4l (Starch) J) of aadU ¢(4) Jsaad) (e
dalal) ey Layl s ind) Jilie 5 .(PAC) J) e ST Dlgll 58 ey 431 ((PAC) J) o
oalsa Gaeatl Al @lila) ahaiiu) (g (PAC) J) e ozl gl adde LDl A

Al il il

:(Xanthan gum) J) aladiuly el ial) Jilud daglesd) palsad .5.7

(Xanthan Gum) 41 Lizls (35 g NB + 350 mL Water) sl jis Bl jucasd &
A(5) Jsaall (385 A paall lulil) il cwilSy cAibiae Cuy

el 855 Lnslspl) (alsll uny Laa iadl Jilud dag3l 1S (Xanthan gum) J) desy
Xanthan) J) 585 Juay Lexie 7 Laaill glill iall il <l s€a ooy @l pas - Jlad (S5
£ 2) Sl (gum
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(Xanthan gum) J) aladiuly el jaall il daaglsa)l) palddl 2(5) Jsaad)

daldl) NB + 1 g Xanthan
600 rpm 22
300 rpm 16
PV 6
YP 10
GS 10sec 5
GS 10min 25

t A Ailiass il aa g sl cgligiy Ablaaly o aEil) iad) Jild Laaslss ) (alsdd) 6.7
Cuiginy ahe35 cliLdl) (WBM) sadill jiall Jilud dabide 58050 gl culigy dilal S

Aol 4alst o (il o o( Sk sle e 350 5

sl iy ALl gulial) sl L Gl Galsal) 2(6) Jsaal

iualal) 50% Bent + 50% NB | o Dent+25%

NB

600 rpm 22 31
300 rpm 15 23
PV 7 8

YP 8 12
GS 10sec 1 5
GS 10min 5 18
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2026 ale 5 2121l 48 Alaal)

Giad S e ol Culigndly il 25as of (13) JSlly (6) Jsaadl (e a3l
Sl il ) (AT dge Gl Cny Gl (AP O con dsthaal Gl cliaalsall
bl sl (el

EPV(CP) mYP(Ib/100 ft2) mGS (Ib/100 ft2)

35
30

25

20

15

10

5 I i
, 0 i l

75% Bent + 25% NB 50% Bent+ 50% NB

Il gn ilia (55 culiginy ALl sl sl il il
.(API)

oalsall 1(13) Jeal

w5 (sl Cylisidl 3sms) (WBM) gaial) ial) QL il 305 g sae dilial
Al l) 4alsd o uld

Al i) pa 5l g Al sl ial) Bl Gaaglanll palsall 1(7) Jsaal
75% Bent + 75% Bent + 75% Bent +
dualdl) 25% NB+19g | 25% NB+1g | 25% NB+1g
Xanthan PAC Starch
600 rpm 35 70 48
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300 rpm 26 55 36
PV 9 15 12
YP 17 40 24

GS 10sec 11 30 15

GS 10min 29 60 40

il G slyll Gl gl of aaSs ¢(14) Sl Aaasalls (7) Jsaadl 8 dusyaall S (g
(PAC) (ssiny ) Jiluall Lelimily ol clylee o U5 4dilla gy bl (pe (ST in Ciea’ jial)
AaliY el duhy o siing (gelill Cuginly Cuagind) ae

mPV(CP) mYP(lb/100ft2) mGS (Ib/100 ft2)
70

60

50

60
40 40
40
29
30 24
17
2 15
12
9
. ]

75%Bent+%25NB+1 g Starch  75%Bent+25%NB+1 g PAC 75%Bent+25%NB+1 g Xanthan

(=}

(=]

iln) ga (53 gty ALy (sl ial) il Bumslgl) (alsll 5)a 1(14) J<a

-6)5\

:(LPLT) daidia 5 Ao Qaliie b tie iyl 816 U530 7.7
G ) Bl il Jlauds o(WBM) (sadiil) jial) JHLd el 8l aas (uld
Db 5 Cun (AP (o nslppl) sl pall a3 Sl « (i) ool (385 ey el
(8) Jsasll b il
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Al Jiall Bl # LYY cihlia) Gadle £(8) Jsaal

5, abl AL Jare | ASeS ASlaw
FRRIY: e o
(mL/30 min) | 7l B8 aas | (Mm) aal)
Bent 14 - 3
75% Bent + 25% NB 12 14 % 2.5
NB+4g PAC 10 28 % 2
75% Bent + 25% NB +
11 21 % 2
1 g Xanthan
75% Bent + 25% NB +
9.5 32 % 1.5
1 g PAC
75% Bent + 25% NB +
13 7 % 2.5
1 g Starch

(Bl 13 Jal e Aalin 1 Galsad) dal (e £)lie z3gai ey (Bent) gadill jaall il
d&ﬂ\j (15) dS.:dL' Cu.ayq LS c(3 mm) 451.@.».\ %L Tg)aﬁ & (14 mL) C“Ii)“ 2318 e
-(16)
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B mL/30 min)) &4 22 @ mm)) Asd A Aslan

. ] 14
1
14 . -
12
1 9.5 10
8
6
3
4 25 = : = 25
2
il «f sl 0l W0 |
o (9 " < Q g
# F ¥ & &£ &
& > bl 8 &
o & & &
C“\ é‘\ e.‘ ‘:‘Q,
o < L) A

Ll anl) i il 8l (Ldal) ASaS) Al 5,80 (16) J<a

Dy il) 8 (it e sl Ll Ayl jinll g ey o) o L1 Cilasl cyelal
(75% Bent +25% NB +1 g PAC) Sl 53 sl Jilu dla 3 (% 32) s Joay
Jial) ASaS ASLaw o cculall s3d DA (e 025 WS (3 %) 385 4S5 (1 g PAC) ¢
b i ALy 05 (Rl sy Alie Lyl sl iy L) ZLEY) e Aa3ll
Ll aall Bl o)) s WS (1.5 mm) (1 mm) e iy Gyl Jifsud) dlls
) ad M il 8l i (NB+4g PAC) clila) (ans g sl culigingd) (e 43Kl
il 86 IS (81928 laiay (Ladh i e ()5Sa) (lemall saall Sl =iy 28l dad (e
Ge sl celmind Tan sl aasl) cld 4l cyligil)l il s Jlly Cadas e
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13.14,15] dmasall cluball 3 4l Jagill &5 Lo ae G5 1005 madil) 35 colad DA
p A A (PR e 4885 4l Sl o3gs m3hll gl Adaadla (S

O sSall (o) iall G (e Saall i) 818 ¢ o) Aid) éal) A%< £(17) Jal
.(NB+4g PAC)

e (568 diglaal) cladall Lgdlpa) ve Ayl el Ll el sda Cigaa AN Sy
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Specifications of activated charcoal from Syrian stems and its
use to remove phenolic compounds from industrial
wastewater in pharmaceutical factories

Dr. Fatima Alturki

Abstract

Phenolic compounds found in industrial wastewater from various
industries, particularly the pharmaceutical industry, pose a significant
threat, negatively impacting the environment in general and human
health and other living organisms in particular.

This research investigated the production of activated carbon from the
Thistle Syrian stems. The properties of the manufactured carbon were
determined and compared to those of commercially available activated
carbon used as a reference sample.

The results showed that the iodine value of the manufactured carbon was
2.13% higher than that of the commercially available carbon. The
density of the manufactured carbon was 10.3% lower than that of the
commercially available carbon, and the ash content was 19.14% lower.
However, the commercially available carbon outperformed the
manufactured carbon in terms of compressive strength by 7.8%.
Manufactured activated carbon successfully removed phenols from the
wastewater of a pharmaceutical plant, achieving a removal rate of
93.7%. Commercially available activated carbon removed 90% of these
phenols using the same quantity. The study also indicated that the
optimal economical concentration for phenol removal from the tested
water was 4 g/500 ml for both types of activated carbon.

In conclusion, the manufactured activated carbon exhibited properties
very similar to those of commercially available activated carbon,
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making it a sustainable and cost-effective alternative to conventional
wastewater treatment systems.

Key Words: Thistle Syrian stems, activated charcoal, phenols, wastewater
.from pharmaceutical factories
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Abstract

Composite material wastes, particularly glass fiber reinforced epoxy (GFRP)
waste, represent a growing environmental challenge due to the difficulty of
recycling thermoset polymers using conventional methods. This study
investigates the effect of incorporating ground GFRP waste on the
compressive strength of cement concrete through a structured experimental
program conducted in two main phases. In the first phase, GFRP waste was
used as a partial replacement of cement by weight, while in the second phase
it was added to the concrete mixture while maintaining a constant cement

content.

A reference concrete mix with a cement content of 400 kg/m® was prepared,
and GFRP waste was incorporated at proportions ranging from 0% to 12.5%.
Compressive strength tests were carried out on cubic specimens at curing
ages of 7 and 28 days in accordance with relevant standards. The results
indicated that low GFRP waste contents, particularly at —-%, resulted in
comparable or slightly improved compressive strength compared to the
reference mix, especially when the cement content was kept constant.
However, higher replacement or addition levels led to a noticeable reduction

in compressive strength.
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The findings of this study demonstrate the potential feasibility of utilizing
limited amounts of GFRP waste in concrete mixtures without significant
deterioration in mechanical performance, offering an environmentally
sustainable approach for recycling industrial composite waste in construction

applications.

Keywords: Cement concrete, GFRP waste, epoxy, compressive strength,

sustainability.
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GFRP: Glass Fiber Reinforced Polymer

101



Lliaiy) daglia e (GFRP Waste) Lala 1) CiliL ac tall oS gu) clilia aladin) pfl

Lceny) Al Al

Lowls T30 conly 285 2lsall 3 Aeriioadl) Gl g5 JPark et al. (2020) 4l el
500 e A< GLIVL L)l B8 200 Aaalal) LYY cpedal G ¢ Sl gl b
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LS 10.0 7.2 800 36.3 4.70
L6 12.5 7 1000 36.3  4.96

(CoiansY) S Jali) 159 A pall Al all ldalil) apanss (1) Js2n
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REF 0 8 0 36.3  4.00
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