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Electrochemical reduction of the
carboxylic group of benzoic acid by

polarographic method

Summary

In this paper, the electrochemical reduction of the carboxylic group

in the compound of benzoic acid was studied by the polarographic

method on the mercury electrode:

—Polarographic study using direct current (DC) method on the
mercury electrode showed that benzoic acid reduced four
electrons in the mild aqueous medium at a half-wave potential

(Ex= —1587 mV), and produces benzyl alcohol.
2

—In acid (HCI) and alkaline (NaOH) mediums, no peak of benzoic
acid was shown.

—The kinetic study of the reduced reaction showed that the
reaction takes place by the diffusive mechanism.

— The polarographic study showed that the presence of the pull
groups led to the shift of the reduced potential of the carboxylic
group to the least negative values, where it was reduced at the

half-wave potential (E1= -561.05 mV).

1
2

Key words: polarographic, benzoic acid, mercury electrode,
reduced potential, electrochemical reduction, diffusion mechanism,
pull groups.
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Comparison of DR23 adsorption on
commercial active carbon and active carbon
prepared from olive waste

Dr . Fatima AL segaria from Aleppo niversity,Faculty
Science, Chemistry Department .

Abstract

In This study ¢« the adsorption DR23 from aqueous
solution was studied at 298 K by activated carbon prepared
locally from olive stone . samples of carbon were activated
by Zncl, at (25-50wt%) and were carbonized at ( 600°C)
and commercial active carbon(Merck)(CC) . The analysis of
the adsorption data in dictates that the adsorption of the
DR23 follow Langmuir model . The X, values are related
to the porosity of carbon . The pHs of all Samples are
measured and the values indicate that the samples have
acidic surface and belongs to the L type . pHs values
depend on the activation percentage .Determination of
pHzpc for all the studied samples indicates the values in the
rang (6.00-6.66) .the amount of the acidic and basic centers
were noted that it is related to the nature of carbon.
Adsorption kinetics of the DR23 on samples OZ50N and
CC were studied at (298K ). The analysis of the kinetics
data indicate that the adsorption of DR23 from aqueous
solutions at 298K obeys the pseudo- second order kinetics .

Key words : pHs ; BET ; DR23;Phzec.
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Hha da)yy Japdall Ly Sl Saldl (8 el [ cpiaalll dus & @)
Yl a)gl Ala 8 Bl bkl L 0sS8 cpdadll Jaeay sl
xe W .[2,4,5,6] (500-600°C) asiill sha dnp xe (50 wt%
pndill dajng > 50 WtV tiall Landill dus (8 shusdll Gaes aladi)
[7.8,9,10] 400-500°C

[11] osipll sealee clilie Ll claladin) e il s cujal
LS cdantll Al Aialiy A0L5ll lpailiad (asy Cadiag allad asad Z Y
iy ([12] Lkl ddladll e ddsidl) lindall (s Sll (& Lylas) &
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Ll Wl e Vsl ey doaaadl) Al Gailad o cluhall bda
dlladl o gfiadl Gl paibad ey degiy R dus o adiad
Al giaeay LuDlals lgeaa dalig 4l
:adlaafy Gyl daf-2

s Uil olie e Elgull AlD) 5 cblall dam A Jledll andll axsny
Bgdll (dymasa Aelia & A5 Bypeay Dustyall Aaih) s Lapiis sale)
2alsl chle el @llyy slell Gish e Bl 4 axdien llKy[13]
Al ALEY dsseall gAY padien SNy (50<s (g siilly CanSH
Blall JIKa] Calide o alus il Ll all @lal) slually oo liall cililaal) oo
@ sy G gl Cuslll (DA e diles il ) i Y gl G
Wi s ol Ll e Bladl) aliee cinee ol gpall Jlaall Ailgal
[14] dibae dllas apnd e Wliel Goh oo

Clglall (e ALK o (geian dael)lls dpeliall cillbaliall clia. of
Aglasl) slgall Ly Cstpall e bl o2 Ll o lahealy s
=5 dla IS G L lgaske 8 A5kl slaall Aalleny @llds Lol (S 8yladl)
Al aleall sl il e Jdal dalleall cllee gk dal (e aliiae
leiag AL el clig) ) Jal (e dihide ciliids sae caeadiind 31y .[15]
oSl il o cpdiy Sl maalally (e Jalally eVl il
17 bl @AY clbleall Al diyla Jumdl ga S15eY) didee & Jladl

5l o maaly il Al Juagiued G G SlReY) Glas cadl
[16] PH=2 unsua o v i 0555 pH <7 xie Jumil (355 3)50aY)

el e 3 lle suasall JRd) aadll pladiu) Gl 38 8 5
abudin 5 gy 8 kil (8 dgidl Gl jealee cldie (e 4505
- laill andll alasialy Sl S Alaligy Aahisa sy Liles
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tal Lo ) Gl N3a gy

paiuall Jladl) aadll sdavs pH aai —1

pH zpc Ljpall La il ddads yass -2

oo DR23 glLall all e Judll andll 508l dgguds duln -3

LAkl dalladl)

) duay Ble s dujall o3¢l Alifiall el daw a5 —4

OlReY) AS)s Ay =5
Aaad) aniilh-3

sl Cigns it b ) Alledll agadl) Gl 138 3 Cueadiu
At oty il ) Aladidly Gl el cliie e 43054
OZ 3eyu clisell 3uys .( 600°C )am,al) xie desidls (25- 50 wt%)
o J5 Z5 ogll palae clilie e @bl Jldl asdll Ao O Ju Gus
Gliall W dastil) adlS s Glo Ju iy Gawy il 0)0l< Jaanl
duy OZN ol @i gl e s deadally dlipll 2)0lSy Aadidll
CC 0l ( Merck)gylatll asdll dial 5y cpag il & Hhal JeN
:adladl) agadl) phae pH 3223 1-3

g5 PH b dblug dediiudll Aladll asmill =l pH ud
syl b Glal Jladl) aaidl) e (0.5 g )2sb ellys (WTW/INOLAB)
Gladll Gady bl s sle e 50 MI )] Chasd 5 (100 ml Jen
.0.01 38y Joladdl pH (ishy s 258 & «10 min sad GLia)) s
1A jual) Aadd) Ak 3aas 2-3

Determination of pHzc Point of Zero Charge
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Glarual S mlad) bass 05 Al pH dad Leil pHzpe iy
O (50 mi)aal ety a3l pH Ayl aaads Ll Aiga e anil
CO; o i hia sl (a Bpazana agaagall 1)< (0.01M ) Jllss
Jallae alaanuly dldg 2, 4, 6,..., 12 sl 2ie 38y (<5 pHY) dagicaag
Clie 50 0.2 gr ddlad) 03gd il agaageall 2S5 009 clall 5l jaal
2 ,delu 48 saal Wy &5 (CC, OZNS0 ,0Z25, 0Z50) dugyall asaill
Jllaall (pHy) duilgdl) pH w3380 Jallaall pH Galig asdll iy @l
Ll as iniall alals ke & PHpzc 5S35 (PHini) 4ol pH Ay
Ladie o gasyall
. pHs = pHii
: DR23 Jalal) jaad) i) 3-3
Bl 5 (813.72 g\mol) sl ¢ysl) 4l sUID R23 il Sl
298 K da,all xie &l Jalladd) (e C35HasNoNa,040S, sl
Na*

D,,___s-”
A H

Ao Byiian Clplad)l & Ciaagy due S e (0.2 ¢ )odal Cus
Adlad) )l dabida ¢ Luall Jslas (0 (50 mI ) Lgall Cauzls (100 ml)

iy Yo T2 h sadd SLyeS Sha 4 clial) cia 2 (100-1000 mg/l)

500 NM dage Joba ie dpabaia¥) ubits C lgall SHl aaay Jolall
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cemlll aia) aladiul @l oJasco V=630 ggi b Sl ahaiul
A (e X(MQ\ g) el Ll Cuea
X (mg \ g) (1)

509 2 dladll aadll AES M 5 L o Giliadd) Jslaad) pan Vi tdus
Glisie Gy (MG ) el 3SHIC 5 mgll ¥ <5l G
C ANN X 2 sy (30 l5aY)
s dabad) Ladigl cle gaaal) st 4-3

LSV Glegandl € < L) Jud) asdll pailas o
O lein (O padl) jumat dilee de 4] Cus ¢ phadl o sasasall Gl
U8 Lghe o Ls CO 5 CO Jle glay Lla plaats dualand) 2l
Ay clegana) 5% ¢ Ball jsiall pailiad Loas ) el dllad Sha
Algidll 5 AuaOl 5 Llign KN Clegenall Jia dnmes Clia @il sl
s Agad gl gl Glegens Jie Al Glia @) gl b Kl
pHz 2253 Daulad f dmes claia Jladl) andll mdass Gleganall 238 (1
. )

@hhll ey ¢ At Fhhy dakull Libgll Glegaaadl waas S
sl Cune [17] amsd (ulad / (men spleall diyla aladin) daslal
5 gl 5 Akisn Sl e ganall s Ausill Gu) (e 58 5 asaigeal) e
Sooue e Loy Ll dumeall Glegend) (ol cdbinSoSlly dngOU)
bt il W ¢ dbnSsnSlly dugiOlly gl Cleganall agaiseall
L) Gleganall aaat Jal (e 5 ¢ Jait Llus Klly AUl cile ganall
celall elS men o (ool Jolaa splaall dipla aladsinl (Ko
. dacaeal) Lad o)) Cile ganall diass i

_ V(-0
T 0 m
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siae plall 4 gy Judl adl e e (0.2 g )ik
aaall agigeall 2kl Jolaa o 25 Ml )lel) Gilcass (100) mldas
024 B saal duad) mad oo Al Joslidy) A& pasall (0.1) 38y 035
(5 Ml )lgie 32L& Joladll mih Lo SbxeS b 4298 K dasal
o=l b o 0IN cldl el maa Jolas oo 10 M) Ledl] Canzaig
Drdall aladinly Gludl agseall ol Jolaa ((duSe syles) (el
psadgeall aSanl Jolae 355 Guunn . Bleall dilgs dadi paal Cualial)
e dans SN Jeladdl 585 e dajha @i jse ADle e ()5
2S5yl ) dadigl Glegead) Jold Ly ASlgiadll A
. e}fd}a&\

& amipall wuSorngl Afle dillae pladiul @y deadl gyad
sl amageall GligSy Jolae & Lage agpageall GlisSuly cilip I
Blaall die ASIghuall LSl e lgapkay 43l Jaid b KU e ganal)
215 (e psigall 2Songs Bplaall die LU daasll (e ligs Sl
i ASlgiaad) daeSl e leaph die Wayen daeSll sl gidll Cile ganall
A )SI Gile ganall a5 (K psaigall 2S5l Bpleall
Al e o)) Cile ganall dass —o

o jiias plaily) b aags g Jladll aaidll due e (0.2 9 )23k

25 Gaes Jolad Sl Jelse 50 25 Ml L) il (100 ml)
sie 24 h sl JlseS b magis ¢ (0.1N) 8y 03S5 sl ol
Jslaas s o( 5 Ml )lgie 330 & Joladdl zi5) ey 298K daal)
SR a0l el jedie pladinly 0.1N )asagall 2uS 500
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ulu) Ladasll Cileganall Jolad say s bl ol (aan Jslaa
. padl) mdas e 83sagall 4
Ll Jallaal) e DR23 l5ie) dsSs duys 5-3
Gl 355 3 (500 mL )aas 33k DR23 Sfie) 4Sa &l &%
ey die Gaill Jawiy Jadl)l andll e (0.5 g ) ad) Galeai(800mg\l)
3306 298 K daydll die (g aliie 8 ddladd) i dam 530 &5 diLay)
Akl LHSH sty dime die) dualsh die miall e (W2 mL) due
Glbaaall o t ga3l) deg Xigieall LuaSll maad b 8y IS A cdpiabal
Al A5l ADle - Y daslil)
:Adlially giliitl-4

AaadYly dpaealy £Laslly LV anall cleliall aibias (o el ks
Cpall @las 4 cliie clebiall e Wy Glly lilaally clualyudly
Sl a5 1y (Oalaally Bana¥ly Digamall salls olaall D€ gh s Laa
opbd GabdY dsaey dale gl sda Cus slally Al Al )l
[16,18,19,20 ,21]

Cllae o Jlad and sy bl bS]l Gipadl Hide (G S
v dasdally (25-50 W) )y oy il el dadie gginll yeales
el e A3l BET dasl leY) clibll diss 235 «600°C sl
sadsally (olaall Jladll andll aladiad & WS(7T7K Jaspall die gyl e
(1) dsand) 3 b (g apadand) ailadll ey dadad) aiali

daluddl g Srasall Gliall dndl) 4l (ailad (1) dsaal) Cun
aludll 5l Craigvi S alud) aaag delal) daludly degill Zadad)
Juadll andll ailad Gans [22,23] vo da8a sluall anag 1y ol
Ll
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;pHuasS 1-4

oalsh @) lmses o 5l Alladl) agadll mdas pH cuuld i
28 OZ andl pH ) 3 (1) sl 0o 7 saell miagy WS cdpans
s 8 cpmg il Sle lya) aag Jaadil dayy ae Sa3is (4.11-4.17) Jad)
Mahtab 4iaas e ae Gilsi L 125 (4 )@laall Jladl) anill pHsS55 anial
oS O plo 5 draal ) ddlee oL s ST IS [16] 16l
Onliy Al Slgall dndaud) Jajl) adlse o 0l i Jungsnell GG
[24] Basall e
Jdially Ol paleae clilie e @l i) aadll ol dud) gatlad (1) Jsaadl

gbud) pHs 9 glail) aadlly dijll ay gl

Vo Ia Vr SBET .
pH pHzpe (ml\g) (nm) (ml\g) | (m*\g) Gl
4 6 800 CC
4.11 6.04 0.1201 0.90 0.1343 299 0 Z25
4.13 89.3 0.1379 0.91 0.1545 341 0740
4.17 6.38 0.1860 0.95 0.2150 454 0 750
4.74 0.1444 0.90 0.1593 355 OZN25
4.64 0.2341 0.95 0.2669 564 OZN40
4.46 6.66 0.3982 0.95 0.3506 738 OZN50

Specifications

lodine number = 1050 mg/g
AOX (as chloride) < 0.0015 %
Particle size (50 - 150 pm) > 80 9
Specific surface area (BET) = 800 m?*/g
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dg ) dakald o

2022 ale 5 amll 44 alaal) ) daaly dlaa

Bpaaal) Aladl) asadll mhu o (meq/g) 4lidall dahaud) Cleganall 4aS (2) Jgaad)
Gl aadl) g "LilasS Aadiall O giil) alaa cililia ¢a

g | A | dwss| A | dssy | dbuses Ll
0.207 0.4058 0.0405 | 0.2130 | 0.0514 0.1009 CC
0.074 0.3367 0.1661 0.0215 0.0153 0.1338 0 725
0.089 0.3565 0.1513 0.0773 0.0411 0.0868 O 740
0.114 0.3664 0.1686 0.0323 0.0082 0.1573 0 Z50
0.084 0.3268 0.1538 | 0.0216 | 0.0129 0.1385 O ZN 25
0.099 0.3565 0.1488 0.0657 0.0599 0.0821 OZN40
0.101 0.3614 0.1686 | 0.0320 | 0.0035 0.1573 OZN50

oS IS8 3l Ll Bl s Dacaaal) Shal sae g dueS aat (e i
Aol Ll (2) Joaal) (e gy commg il Sle el Jmadil) (oS day

i)

Glegesall S o) OZN 5 OZ asmdll dal e DL -1
W, 40 wt% Juiall de (gra 068 bl Al S
veg Lpdnll Ba die abe 058 Adgudlly Ol Cle sandll
L3l maly J5 Aad LigOU) Cleganall Wl L glaall aadl
Lasl)

OZ asndll Lapinll 2l eyailly 44S) dndasd) dumaall 40 oy =2
c @l aadll adad) dnmaall (e BB (5% el OZN

asinill A a3l Jladll asdll 20 Aol <1l 40 olag -3

AaaS b il i ) aeil) dilee ol B cpmg il el g2k —4
- dgada gl Cile ganall

el s ()laill Jladll asall Al gidl) de sanall 4uaS g iyl Laadly =5
dadand) dialue
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: szpca:iM‘ M‘ M .LI"JA-I" 2'4

Determination of Zero Point Charge

sl e 48 dilidae dpiihhy Clegana (Ao (going pandl) o )
- uJJj D.J_A} cdas &) p9ira (-;Aﬂ\ c.l:a_u layie u}Sg L_r“\ pH ddya
2ol dllas plast b 3Lt pH A2yyhs pHzpc L& .pHzpc
mASuLm\J 33y daguiaag (2—12 )adbiae pH xie (0.0IM) g3 gaall
o LS (7] Lall dgaad) Jladll anill ilise oo 0.2 )32ma
A ) 5K sy A PH dad Ll pHzpe <ijd + asll g3al
e Usndia padll s 5% Lty Wb Aisniia pndl) cilasuaa]
A edl) ag— sl o w55l il nall pHzpe chaa o
&-‘ Lo aadll 238 (e aadlg (6.6—6) Jal) & o 8)lidall o gaall
Sl 2,0l A 3l eyl OZ asadll pHzpe oy —1
5 (N OZNS50 aiall aoninl) Lolee U8 cpmg yiil) lyal (5350 Y =2

Al Ladl) dais & SN

sl e o pnall padll Gilie (e B (055 (glall anill pHzpe —3
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14
12 - PHzpc =6.38 14
10 | 0Z50 12| PHzec=6
10 |CC
8T £8
6 %6
a
4 L 4
2 L 2
0 I I I I I I ’ 0 2 4 6. 8101214
0 2 4 6PH ir% 10 12 14
14
14 12 - PHzpc =6.66
12 |+ PHzpc=6.04 10 - OZN 50
10 - 0z25 = 8 -
8T z 6 -
& | ‘-
2 + 2
R 0L
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
PH ini PHini

Bpanall Alladl) agadl) cilised Ljeall Al ddadi cilagay (1) JS&Y
LSl Jldll andlly i3l a6l Dadial) 5 Ogll palaa clilia (ha
tdallaal) ¢ SieY) 3-4

st diladdl e eVl Gox Lduagiy Alldll asadll (aled sl
Lasl) cliglally dasal) (e olall dallie 8 Baie dlisgy dege dinh
Aoy Aass A o aaia dallad) e SRV G e i) e [12,21]
s Saall bl aa dage il 8 Jiny dadll OsS Lisray Sl 45 V)
Ol o

alazinly (298K )is,all aie Al Jdlsall e DR23 Sl adl
G il Aaphll Bl SH sasgdilise Al S @ dllas
Bl ol @bl clls (1) @) e mE/g sasle X ojiaadl Ll
1ADL) Apbadl) ey
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B i = o @)

sy culs By el Akl dan Xy Jic us

Cua Gliall Gany e DR23 il cliaial ladsas (2) J<E G
d Lae, [25] 48léyy (ubn il g [ (550D JSAI (e Lgmaen (5
S 2Ly ae oS JSE ofieall LSl S SLnd S o) e
Magila SLa3Y) lake eanay Alell ST die s Aol 3 5lsil

i) Ul igeaty ADl Lbhall clageyl (3) J<E G
oo X £aa¥) dakll dawy Bl s ((R?2 0927 )by dalaasy
LYl bl e Laadliy (C/X saall pe adalilly dasiivaal) Lashal) Jom
gy Do e b Ll

0.025 0.03
0.02 | OZN50 0Z50
0.02 A
0.015
X 0014 % 0.01 -
0.005 -
0 T T O T
0 0.01 0.02 . 0.03 0 0.02 0.04
Ce mg\l Cemg/L
0.03 0.02000
OZN40 0Z40
0.01500 -
0.02 |
X >9.01000 1
001 r 0.00500 -
0 L ! 0.00000 ‘ :
0.00 0.0éemg}l)g 0.03 0 0.01 C(e)i'%ll 0.03
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0.015 0.02
OZN25 0Z25
0.015 -
0.01 A
x x0.01 -
0.005 - 0.005 -
O T T T 0 T
0 0.01 002 903 0.04 0 0.02 0.04
Cemgll Cemgll
0.02
0.015 | ¢c
< 0.01
0.005
0
0 0.01 0.02 0.03
Ce mg\l

s clilia (e Bpanall Alladl) agadl) e RD23 i) ciliiaia (2) Jil
Sl Pﬁ\j s

1.5
OZN50 0250
&) x
051 & ©
: 0.5 -
y = 28.451x + 0.4176 y = 35.04x + 0.2794
0 R? = 0.9343 R2=0.9722
‘ 0 T T
0 0.01 0.02 0.03 0 0.01 0.02 0.03
C g\l cg/L

1 2

1 DZN40 ) 4 0Z40
o1t 1.5 -
x
= %
o1t o1 -

0 y = 30.989x + 0.3545

R2 = 0.9273 0.5 + y = 44.409x + 0.3015
0 R? = 0.9498
0 1 1 0 T T
0 0.01 0.02 0.03 0 0.01 0.02 0.03
Ca\l Cgll
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3 2
ZN25 0z25
2 = |
= [=2)
[=)]
X 1 E1 L
5 y = 511471x + 0,632 y = 53.519x + 0.3885
Rz =0.9434 R2=0.9754
0 T T T T 1 0 L L L
0 0.01 0.02 0.03 0.04 0.00 0.01 0.02 0.03 0.04
cgll CglL
2
1.5 CcC ®
= e .
00 )
- .
g [ ]
0.5 ,‘5" y =51.809x + 0.3374
R?2=0.931
0
0 0.01 0.02 0.03
Co\l

ralaa lilia e pdaaal) Jdl) aadll AeDR23 ey dhadll jigeisy clgal (3) JSid)
@aT Jladl) anilly ¢ giujd

sl Jadll aadll clie e DR23 1 Ljliey! @bl (3) Jsasd) oo
sl il a8 G (3) aseadl (e Laadl L gladll anilly 298K daall xie
(68.12-153.55 I\ Jladll o o Joae/ Sle Joliiall Ll (uSey (3
.mg)

iy Lpdnll (23l A b3l ae a3 X ad ((2) asendl e WS
G ol Sle Jhel G Laads LS (50 W% Masis dasi die calie dad
Xm & Badby X b)) I 25 Jladll aadll juzaatl sl dilee oL
L@l axdll ST S B dad (K15 OZ25 colis (g)laill aadll
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Jladll aadl) clie Ao DR23 i) Jalse Gam (3) Jyaad)

dial) Xm \mg B mg\g
0Z50 0.028 127
0740 0.022 147
0Z25 0.019 137.75
OZN50 0.035 86.127
OZN40 0.033 87.16
OZN25 0.020 80.966
CC 0.019 153.554

oY) A A 3-4

AN el Lslhae andll mlaw o cligld) Sl AKa duln )
SV el sl daeS e dX/dE SfeY) ey jiad L f5eY) dless oSa
Wibyne oSasg cpaill Baaly b bl Sl e Bl bl (e i o oS
Xi- t aid) e ik IS sie duall s (50

Ay Ble S zila 33 dilaall e Y1 s Auhal aadnd
Jaly L) 7z dgatg dyallall A0l Ag )y dpallall 1Y) A el 7z 3sai Lgaal

(25,26) clawuall
:AY) AL dojallall IV Aipall e Jelill A€ deju DI aad
W kx, - X) (3)
dt

X «(min) galall IV diiyall (e Jelill depe culi Ky Jidd Eus
Gubin .(mE/g) wlal tie el LSl Koy t el 2ie siaall dusl)
Al oy Jaliy( X = 0 )osSs (£ =0 )l 2ie 235N Loy,
b L (3) Dl
K
log (xe-xt) =log X — (ﬁ)t 4)

—(k1/2.303) 4l asticen zin t ailly log (Xe-Xt) o 48l sy
K sy 4 log X askalasg
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o Gloaaien ally dplall Al dnyall e Jelill deju Ale Ll
:Aay) Alialil) Aall JJaxid e

dx,
dt

Lalall ol Agpdl g delall depe b ko Jwo s
& lebisais (3-4) Al JalSs 5 ddlany) Jag il (guling o(g/mg.min)
:L:Jt;]\ JE e s gl:.sj\ J<al
1
+(z)t (4-4)

e

:kz(Xe_Xz)2 (3-4)

t 1

X, kX’

t

anbaliiy 1/Xe abwe afie g t oeilly UXe G Al sy
G -(mg/g.min) A Sl5eY) deju e vo=ka X iy 1/ko X
DR23 3l5e¥ il AV ( mg/g) saals Xi sed) 4l a3 (4) J<al)
sda el O (4,5) AN (e aadl L Jladl) andll e sl clial) e
G aants (S CC ol aadlly OZ50N Judll anidll die o saldl)
vie Ll IR ge ed ay (sl el (V) Ayl sdalye S
Al Alasall el mlandl e SV 5 Sld) ae Bed) Balall Gl
daie Gliall Sl 0% Gus imadl ) ge ey (sl el
S Gl s Tas By ciligal) HLiml usl Gas (Aall) 230 Als

Jsbaall b Agaal) sl 5ol

0.08 80
0.06 + OSON 60 | O50N
ZJ0.04 f x 40 F
%0.02 F 20 +
o
0 . L 0 . A
0 10t h 20 30 0 10 t h 20 30
) aeCe cpa(S) Jead) Gl aa Xt @pai(4) Jid)

62



Loagal dakald 0 2022 ale 53l 44 Alaall Cad) daals dlas

2 0.3
15 | O50N
- 02
- 1 X
zZ
><‘,u -
01 |
X o5
> y =0.0121x + 0.0266
o R? = 0.9953
0 1 1 0 ;
0 10t h 20 30 0 10t h 20 30
A A el (e Je s 48 4 (7) Jel) A A8 pall (e Jo i A8 (6) Jei
0.16
014 | CC
0.12
_ 01
® 008
= 0.06
0.04
0.02
0
0 10 th 20 30

Gl pa gl aadll Xt &l S (8) JSd)

ol AV g/l sy Ce olsl) 5l i (5) JSE i WS
Aapall die sall oda ey dallall IV dg ) dDle Gk (7) J<al b
bl ai ¥ Mol dulad GsS5 Y A G sy IS Laads ¢ (25°C)
Lopalall Al Ayl 3Dle Gulo die iy . Jo¥) Ayl (e Jelis AS)s

63



Cililia fa puaaall aadll g o il Jadl) asdll JcDR23 sdibsall peal) ) sia) 4 jlaa

53 salaa
1.2
‘-
1 ®
e
T CC
0.8
L 06
& °®
0.4
0.2 0.
y =-0.0464x + 1.1733", °
0 R2 = 0.9355
0 10 t(h 20 30 -
=
2
1.8 o
1.6
o
1.4
1.2
X 1
] 4
0.8 *
06 0
.'.
04 | g y = 0.0624x + 0.2659
0.2 R?=0.995
0
0 10 20 30
t h

APl As e Jeli A8 a(10) JSEI (501 4 e Jelii 48 pa(9) JSall
(6)(7) D<) (R?>0.9953 ) Lalisy) Jaleasg dubad claganll of s
a5 (gmglh! )sasls ko (oalall dejudl ol sl adaliilly Juall (g
ASa @lily (4) Jsall miagh .[25,28] ddbias Allad agad Jaf (e 205 Lo
anilly Bliaall Judl) asdll due e DR23 ey sl d,d) e Jelil
el RN o adas Al Al e ASal Al ) gl

64



Loagal dakald 0 2022 ale 53l 44 Alaall Cad) daals dlas

o G g cugpad) Jlaall ob e alad) lsludly T Ll s cgpjlsaal
[27,29] deyull sa0adll o Sl Sl5aeY) didee 0

mhau e 5asasd) duilaidl) e il e lalud maud) 20 adia
) diad saa Claeal) s3a cdpadand) AyianSY) Cilded) (S35 g andll
Jolae b andll uas Lovied . cpilall claylal A STy 286SN5 elall sdl) e
o oAbl Glegend) ool e (Sb Ally mhad) Lisd el 4l il
gl Sl ey dolad) pH o adiad ally Jslaall e g1 )
197 asil

il 23 ally sl mlaud) 4dl) a2e e AnsnSY) cliidl i
On ekl e sl Qi) Caan b sday colall dalSl Alslial)
)l gagas ([29] elall Za)KI asmill mshasy slall Aa)KH sjiadll ikl
Glded) 55 LS ol I Lyl ailn ) aadll eV (giadl)
S Laysn lly dundhall culidall dg Y A o dadand) Ay
[29] seall ilisially andll mha G Al Aalad) cslll e

Jadll aadll Ao DR23 ey sl L) o Jolitll Aa clily g (4) Jgaad)

K2 Xe .
R> dlal)
g\mg.h (mg\g)
0. 9953 0.005504135 82.64463 OZN50
0.995 0.2437 15.432 CC

65




Cililia fa puaaall aadll g o il Jadl) asdll JcDR23 sdibsall peal) ) sia) 4 jlaa
53 salaa

D Glalinnuy)
e dhadidly Bl asadll Zohu Al duly i G
: ) Jalal) @il byl

Lot Aoy whadl pH il cdaaes 06$ asadll mohan o —1
cendil) Hha dayag

Lh€e I Gilegenall S G OZN O Z asadll Jaf (e Badly -2
Glegenall W 40Wt% laisll ve (gra 058 Llig Sl
Gleganall Wl dasanll 138 xie adae o< dlgually 4SOl
S 2ap o Jandill 2Ll sualy (K5 (Bl WS oy A <Ol
OZN 5 0Z asndll ol abiajls zoyailly 4N dpatand) duaeal
s sabae Aalgidl) Cile senall £0eS ()5S58 (gylatll andll Ll

aasntll A 2Ll Jladll asall LA Gl K1) 20 25 -3

aaS b b ) i) dilee ol B cpmg il el g2k —4
cdoaland) ddida gl Cile ganll

(298K )as,all xie ddlall Jdlaall (0 DR23 Sl ciliaia (5% =5
Aadall golal Sl Jaedl ysaadl) z3sail) (g

A e cabie b Lt Ly Xe adaeY) )Y daw 3l =6
(3) Jsall  (50Wt%)

L b)) ae Xe (b okl gk omel) Sle Jbel o) 7
L)

) o Aalhll Lol Agpll e Y] ASa ADle (6% -8
Aol vie Al sl e DR23 il ASa Cauagl
il aadll e (298K)

66



Loagal dakald 0 2022 ale 53l 44 Alaall Cad) daals dlas

References

MONSER L.; ADHOUM N., 2002 - Modified activated
carbon for the removal of copper, zinc,chromium and
cyanide from wastewater , Separation and Purification
Technology, 26,137-146.

ZHONGHUA H.; LIN L.; YIJIU L.; YAMING N.,2003 -
Chromium adsorption on high-performance activated
carbons from aqueous solution, Separation and
Purification Technology, 31,13-18.

JAIN M.GARG V.K,;KADIRVELU K.2009 -
Chromium(VI) removal from aqueous system using
Helianthus annuus (sunflower) stem waste, Journal of
Hazardous Materials, 162,365-372.

BANSAL R.C.; DONNET J.B.; STOECKLI F., 1988-
“Active Carbon”, Marcel Dekker Inc., New York, Ch.1,
p.6-26; p. 119.

MARSHH.; HEINTZE.A.; RODRIGUEZ-REINOSO
F.,1997- Introduction to Carbon Technology, Univ.
Alicante, Alicante, Espain.

LILLO-RODENAS M.A.; JUAN-JUAN 1J.; CAZORLA-
AMOROS D.; LINRES-SOLANO A., 2004- About
reactions occurring during chemical activation with
hydroxides, Carbon, 42(7), 1365-1369.

BANSAL R.C.; DONNET J.B.; STOECKLI F., 1988-
“Active Carbon”, Marcel Dekker Inc., New York, Ch.1,
p-6-26; p. 119.

PASTOR A.; RODRIGUEZ-REINOSO F.;, MARSH
H.;MARTINEZ M., 1999- Preparation of activated carbon

cloths from viscous rayon. Part 1. Carbonization procedures.
Carbon, 37, 1275-1283.

O-

FRANKLIN R. E., 1951- The structure of graphitic
carbons. Acta Crystallogr., 4, 252-261.

10- SMITH T. D.,1952- Amorphous carbon. J. Chem. Soc.,

923-92-20>

67



Cililia fa puaaall aadll g o il Jadl) asdll JcDR23 sdibsall peal) ) sia) 4 jlaa

53 salaa

11-

12-

13-

14-

15-

16-

17-

18-

21-

AMAYA A.; MEDRO N.; TANCREDI N.; SILVA H.;
DEIANA C., 2007- Activated carbon briquettes from
biomass materials, Bioresource Tech., 98(8), 1635-1641

DUBININ M.M.; STOECKLI H.F., 1980- Homogeneous
and heterogeneous micropore structure in carbonaceous
adsorbents, J.Colloid Interface Sci., 75(1), 34-42.

Guo, J .Luo, Luwa , A.C, Chi, R.A.Chen,
Y.L.,Bao.T.,Xiong,S.X.(2007). Adsorption of hydrogen
Sulphide (H:S) by active d carbons derived from oil-
palmshell . carbon , 45(2),330-336.

TEKER M. IMAMOGLU M.,,1999 - Adsorption of
Copper and Cadmium lons by Activated Carbon From
Rice Hulls, Turk J Chem,23,185-191.

KHAN N A.;SHAABAN G.;JAMIL Z.,2003 - chromium
removal from wastewater through adsorption process,
Prosiding Seminar Penyelidikan Jangka Pendek, 42,1-5.

Seyedh Mahtab Pormazar .; Arash Daivand . Korean j .
Chem Eng. 2020.

BOEHM, H.P., 2002-Surfacr oxide on carbon and their
analysis:a critical assessment, Carbon,40(2),145-149

EL-NABARAWY Th.; MOSTAFA M.R.; YOUSSEF
AM. 1997- Activated carbons tailored to remove
different pollutants from gas streams and from
solutions, Adsorp. Sci. Technol., 15(1), 59-68.

RADOVIC L.R.; MORENO-CATILLA C.; RIVERA-
UTRILLA J., 2000- Carbon materials as adsorbents in
aqueous solutions, In: "Chemistry and Physics of Carbon",
Vol. 27, Ed. Radovic L.R., Marcel Dekker Inc., New york,
227-405.

ODA H.; KISHIDA M.;YOKOAWA C., 1981- Adsorption
of benzoic acid and phenol from aqueous solution by
activated-carbons: Effect of surface acidity, Carbon,
19(4), 243-248; 1983- Adsorption of aromatic amines and
o-substituted derivatives of phenol from organic solutions
by activated carbons: Effect of surface acidity, Carbon,
21(5), 485-498.

SUZUKI, M., 1991- Water Sci. Tech., 23, 1649

68



Loagal dakald 0 2022 ale 53l 44 Alaall Cad) daals dlas

22-

23-

24-

25-

26-

27-

28-

29-

SAMAN M., 2009- Production and characterization of
activated carbon from cotton stalks and their
application on adsorption of some dyes and phenols
from aqueous solutions, Ph. D.Thesis, Faculty of Sciences,
Aleppo Univ., Syria.

EL-SEJARIEH F., 2001- Development of the texture and
adsorption power of the activated carbons obtained
from agricultural by-products, Ph. D.Thesis, Faculty of
Sciences, Aleppo Univ., Syria.

R.A.Fideles,G.M.D.Ferreira,F.S.Teodero,O.E.H.Adarme
L.H.M. daSilva,L.V.A.Gurgel,J.Colloid Inter face Sci., 515,
172 (2018).

WANG S.; ZHU Z.H.; COOMES A.; HAGHSERESHT F.;
LU G.Q., 2005- The physical and surface chemical
characteristics of activated carbons and the adsorption
of methylene blue from wastewater, J. Colloid Interface
Sci., 284(2), 440-446.

TAN LA.W.; HAMEED B.H.; AHMAD A.L., 2007-
Equilibrium and Kkinetic studies on basic dye adsorption
by oil palm fiber activated carbon, Chemical Eng. J.,
127(1-3), 111-119.

TSENG R.L.; TSENG S.K., 2005- Pore structure and
adsorption performance of the KOH-activated carbons
prepared from corncob, J.Colloid Interface Sci., 287(2),
428-437.

TAN LAW.; AHMAD A.L.; HAMEED B.H., 2008-
Adsorption of basic dye on high-surface area activated
carbon preparted from coconut husk: Equilibrium,
kinetic and thermodynamic studies, J. Hazardous
Materials, 154, 337-346

HO Y.S.; MacKAY G., 2000- The Kinetics of sorption of
divalent metal ions onto sphagnum moss peat, Water
Res., 34(3), 735-742.

69



Cililia fa puaaall aadll g o il Jadl) asdll JcDR23 sdibsall peal) ) sia) 4 jlaa
53 salaa

70



Ol allu agle 3 Ak o 2022 ale 5ol 44 Aaall ) Aaaly Aae

Al gy gau Zlcliad 09 g yaall Sl yoll g ydsi
iy Ao Lal) cluhal Glta
al) Aaaly — aghall 1€ - cibpialyl) and

ale dana : Cijdiall  giSal)

uaﬂad\

L*(w, [a, b]) sbadll b Cagyeall (graall Claspalls Canjil panios ol 130
tadaill o WP (W, [a, b]) slail) 3 lssmia maad (9354l
k
12
I Wyrgas = O [1FOF iy, =12
j=0

s ) S5kaila aliys oSl el B sl 13 3 sl (ymns i
-yl o Aliag

dalite cilals

75




al g g ilelizad 3 (5 il Dlay yall o )8

Least square approximation in Sobolev
Spaces

Abstract :

In this paper we generalize the least square method used in the
space L?(w, [a, b]) to become true in the Soboleve
spaceW*?(w, [a, b]) equipped with with the norm :

k
2 _ 12 _
j=0

And give some example in numerical view and write some
programs in MATHEMATICA to approximate this functions.

Key words : Least square Method ,Hilbert space ,Lanier system

,Sobolev spaces .
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d(x) = 1.0000020941617245 + : Lagaall maaiy

4.768200213556284 x 107 7x — 0.5017177747540105x2 +
0.006096822056544937x3 + 0.03591852486681102x*

b oSyall Wasl) (5S0s

Ew22uap) = 0-0015074832199614716
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w(x) = {wo(x) = 1L, w; (x) = Lw, (x) = 1wz (x) = 1,w,(x)

d(x) = {Lo(x) = 1,L1(x) = x,
Ly(x) = %(3x2 —1),L3(x) = %(5x3 —x),Ly(x) = %(35x4 —30x2 + 3)}

s J<all L?.L:Q\ (:Uéaﬂ\ s LBJ.\Q(3) 9 (2) 26l e\a&lub
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0 0 0 0
8 0 2 0 \
3 Co
00 22 o e |[@
5 C2
. 1136 Cs
7 Ca
6392
0 0 66 0 T/
1.682941969615793
0.
=| —6.979908086508669
0.
—14.165863961743849
Co 0.8414709848078965
1 0.
C2 | =1 —0.3100445465917291 | 4wy
C3 0.
Cy 0.008866346217113963

d(x) = 0.8414709848078965 — : Lgasll maaiy
0.3100445465917291x% + 0.008866346217113963x*

oSyall Wasl) ()5S0,

Ew22wap) = 0-049273618130178254
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f[x_]=Cos[x];

J.lx"(i+ ) dlle(i* J) * X (1+j-2) dx
G=Table[/0 %]
I{ilolz}l{jlolz}];

G1=Transpose[G]

Ff[x] ] x"idllef "[X]x (1) XM (1-1) ax
a=Table[/© °

,{i,0,2}];

c=a.Inverse[G1];

poly={1,x,x"2};

f1[x_]=c.poly

fl(fl[x] - f[x]) *2dX
Erorsobolev=\[Sqrt](~© +

jl(D[fl[X] - f[X], X]) *2dX
° );

N[Erorsobolev];

Plot[{f1[x],Cos[x]},{x,0,1}]

Pl JUall ags

f[x_]=Cos[x];
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1 [ [ 1 [ [ [ [
J XM (1+J) leJ (L*xJ) » XM (1+]J-2) dX
G=Table[-/0 o +

~Jﬁl(i*j) ¥ (1-1) » (J-1) *x™(i+J-4) ax
(]

l{ilol4}l{jlol4}];

flf[X] * X N1dXx Jlf'[X] * (1) x*(1-1) ax
a=Table[Y© +70

1
J ' [X] % (ix(1-1)) XM (1-2) dx

+ (%] I{iI0I4}];
c=a.lnverse[G];

poly={1,x,x"2,x"3,x"4};

f1[x_]=c.poly;

Jl(fl[x] - f[x]1) *2ax
Erorsobolev=\[Sqrt](~@ +

fl(fl'[x] -f'[x]) ~2dXx
0

+

Jl(fl' "[x] -f''[x]) *2ax
° );

N[Erorsobolev]

Plot[{f1[x],Cos[x]},{x,0,1}]

Podiagl Cilagas 38
f[x_]=Cos[x];
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Jl LegendreP[ i, x] = LegendreP[j, X] dX
G=Table[/-1

JlD[LegendreP[i, X] , X] = D[ LegendreP[j, X] , X] dX
-1

+

+

le[LegendreP[i, X], {X, 2}] »D[LegendreP[j, X], {X, 2}] dX
-1

I{ilol4}’{jlol4}];

flf [X] = LegendreP[1, x] dX
a=Table[Y-1

Jqf "[X] »D[LegendreP[1i, X], X] dX
-1

+

+

1

f f''[Xx] »D[LegendreP[1i, X], {X, 2}] dX
-1 I{IIOI4}];

c=a.lnverse[G];

poly={1,x,x"2,x"3,x"4};

f1[x_]=c.poly;

jl(fl[XJ - f[x]) *2dx
Erorsobolev=\[Sqrt](~-1 +

1(1°1'[X] -f'[x]) *2dx
-1 +
1
J (F1''[x]1 -F""[Xx]) *2dXx
-1 );
N[Erorsobolev]
Plot[{f1[x],Cos[x]},{x,0,1}]
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Approximation of Functions of Space Ly_;, 4]
Using Legendre and Jacobi polynomials

Abstract

In this research we are going to discuss Legendre and Jacobi Polynomials
then we will provide the proof of two theorems, the first one talks about
the approximation's degree of Fourier — Legendre series at the point x=0,
and the second talks about the approximation's degree of Fourier- Jacobi
series at the point x=1, using the matrix operator in both cases and in the

Space L[—1‘+1]

Key words:

Legendre Polynomial, Jacobi Polynomial, Fourier — Legendre Series,
Fourier - Jacobi Series, the generated function, Degree of Approximation.
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irol, = | Ir@ldx
[~1e+1] -1
:[4] stiad agaa &l S (3) iyl
r ) JSEIL L (%) sl 3 gaa ) K Ca pas
(_1)11 anr

npl W{(l - )" (1+x)"} ;n=0,12..

[h(x) =
Ay Adoalal) sl Jsla 8

(1-—x3)y"—2xy+n(n+1)y=0 ;n=01.2..
T[6]odinat 3 gan cul St Bl gal) ALY (4) iy g

) IS i 3 gan ol Sl gl Al daas
1 (0e]
n=0

W(x) =1 BBTA! U\J&A [—1,-|-1] 5l e saalaie jaiadagas <l 35S Qi\_aS

+1
[, b0t = 7

‘-;" WS g Sy SUL 3 5n,m dua

1; n=m

Onm = {0 ; nEM
:[5] crsSla 29 @l S (5) oy
NI T LD IRRVEN - g

—nr 1 ar

I (x) = {(1 = x)** (1 + x)f*n}

2"n! (1 —x)%(1 + x)F dx™
tn=0,12..0l cus

100



Ale a2 3 Gigiidgana e 2022 ale 5 aml) 44 Aaall o) dealy Aye

A1 ALl sl Jsla o s
A=x*)y"+[f—a—-(a+L+2)x]y +n(n+a+pB+1)y=0

1[6] oS 9an cl HiSd Bl gal) ANNAN(6) iy s

Z JEP (x)ym
n=0

1 1)~ ¢
=208 (1 - 2xy + y?) 2 {1 —y+ (1 -2xy+ yz)i} {1
1B
+y+ (1 —-2xy+ yz)f}

O A3 i [—1, +1] il e 83 alaia usSla g0 a il 3K o) G
W)= (1-x)%1 +x)B
+1
j (1 — 071 + 0B1“P )P (x) dx
-1

B 204+ ir(n 4 a + DI(n+ B + 1)
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