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O ABSTRACT 0O

This research deals with the preparation of a selective electrode to determine phenol in
standard and aqueous solutions using a modified carbon paste and use it as a working
electrode. preparation modified carbon paste from away mixed by 3% [Fe(CN)sNO]>~ ,
1% Fe,03, 47.5 % graphite powder in addition to 48.5% paraffin oil (as plasticizer) .
The proposed phenol electrode operates at pH = 7 and achieves linearity and a Nernst
slope—55.7 mv/decade, and R2 = 0.998, the linearity ranged between (10°-10) M and
the recoverability R% between (94.991 -107.446) %.The percentage relative standard
deviation ranged between (3.94966-5.20372) %, which indicates the same correctness and
accuracy of the method used. The proposed electrode works at the laboratory temperature

2543 °C and with a response time not exceeding (20) sec, and with a fixed time ranging up
to (37) sec, as according to the t-test, and the experimental value was less than t- tab
therefore the method is considered to have good reliability, the limit of detection LOD for
the proposed method was 0.0283 mg/L. The limit of Quantification LOQ equal to 0.0954
mg/L, the results of the proposed method were compared with a reference method in the
visible based on the Folin-Cicalto Reagent FCR, and calculating the value of F-test and
comparing it with Fi,, at 95% confidence level, it was found that there is not difference
between the two methods, and when The were two methods applicated on a sample of
drinking water from the city of Latakia showed that the quantity The phenol content is less
than the quantitative detection this limit for them. The proposed method is characterized
by its ease, simplicity and relatively low cost.

KEYWORDS: phenol electrode, organic pollutant, potential cell, working electrode,
modified carbon paste, folin Cicalto Reagent FCR, drinking water .

"Professor - Analytical Chemistry-Department of Chemistry - Faculty of Science - Tishreen
University- Lattakia — Syria. hajarnasser@gmail.com
** PHD-student in analytical Chemistry -Department of Chemistry - Faculty of Science - Tishreen
University — Lattakia- Syria. Khalil.ibrahim.alabid@tishreen.edu.sy//khalilibrahimalabid@gmail.com

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
83



Tishreen University Journal. Bas. Sciences Series © 2022 (3) axa)l (44) alaall Zulul) aglall 55 dasls dlas

dilall Jadlaall ‘“,A’ Joiadl) aaanl FRCA Ossl ddae e ‘“’Jmﬂ (Gt jadadl]
duigast) dailad duyag
*JJ.AUJJAJJQ\A .
**aual) 2yl Jula
(2022/ 6 /9 b ,aill b .2021 /9 / 12 glay) &t

O uedlO

Aliadl) sl dime e Taldie) 4Ly Akl Jlaall 3 Jpul) apaatl S (5 pene yuinad Cand) Jsls
Fe,03 )l 20840 1% 5 [Fe(CN)sNOP? asssaall arugyssii 3% (e S gy igmall Coyua
paaial ¢ ISl sl A1l il Q) oy (bl ) bl ) 48.5% pe caihall 53350 47.5% 5
A Al e aiiie Sy Jaag Ak By PH=T dcages das vie Joidl) (e ey - (0aLeS
(10—6_10—3),\/, Ovle zsh s Jlae asn R?=0.998 an Lls)) Jwless —55.7mv/decade
o Lo 4 Cingli (53 oinsd ()lme Cibaily (107.446 —94.991)% ¢ L cangli R% e laljind;
O Jary 5d Al o il Ay Ll cdlaiall Ag5lal) 48y e Jay Lae ¢ (3.94966-5.20372) %
(37) sec ) duay @il (15 ¢(20)8€C Jslas ¥ dulainl Gains 25 F 3°C Liaall 3))s dapo

s il ct-tab Agaal) dadll e J8 CulS i totest Glus DA s Lddise il 45kl aa
LOQ = 0.0945mg/L Ja—uis Sl o i<l 2 s Ll LOD = 0.0283 mg/L—ldsill o i<l
F-test 4a8 cuwas « FCR slhw (ulpd Ca3lS e alaie YVl Lida 48k, 4a i) 48yl il i) b
e oiinlall Gl vies ¢ ol G mals (3 aag Y 4l i 95% A8 e vie Figp ae Cipd
5t clagd (o8I RSN an e JE il slae Ao B sl BaaS o s BB Are (pe )il e die
- b datdial) LSy Lgihalus Wil sgun da i) 43,k

ol ¢ A ¢yl Rine cJale (g e ciipeS TR (gpame Eisle Jyill (g e ¢ Apalidal) cilal)
- ol s ¢ el sl Jlaa ¢ FOR 58S 058

gy — BB — 05 Arala — aglal) 48 — pLiasSl) audd —liasSs g8 Jilad Gabata) —Lbdan plal) — diad
hajarnasser@gmail.com

— Ot daaly — pglal) S — oLl and - dbaiSg S Jilad (abait) —Agbdatl) o Ll — (o) siSy) e cilu Gl **
Khalil.ibrahim.alabid@tishreen.edu.sy//khalilibrahimalabid@gmail.com.d, s — 4330

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
84



apalle yuals it Sl Amiliad Audyys Ailal) Jallaall 8 il ypanil A3l ()30 S0 Aine (ha ) (gmin ypinnt

- -~

tdadda

s [1] CoHs OHaiall daall a1 0plll Gl (gy5hy (lia (grhae (gouine aSye 43k sl Caay
Ll 5yha dag 8 sl panl sy Cilad a5 [3] Tan Alle Lpa gidiny 2] ) nS 550 Liaf
At Bhsae Aatly aly syl a0 Gy Lsha ) oLl dcaliatial vie jemall (g5l sl Jgaty 430 V)
iy Jsnl 2ol [4] el 8 Al Gayy 4sslgd (05855 s il Capmadally Jsasl 3 Glisal Qs o)l
[5](1 dm\ oo Aaleall 8 (2)Aapall (335 520uS5al Jalsall

ox1dat|on
e

Phenol (1) Phenoxy radical (2)

5 (L)gasal oy (2) sl JS Tl G (1) g2

:(2)dsal A WS [6]cblilly sty pKa = 9.9 (ub el elliags cdpinen dduay Jsidll aidy

—

'
+ H.O

Phenol (1) Phenoxide (2}

Lgtal) Jalos¥) (B Jandl 5L Al Aslaal) 1(2)J8

iy e aally ¢ ) lialy Laaal) G ey 8 Al gidd Alal) adlls 350 Y audadind o
(Aphaall SLS Al (o B sting 5508 Ao gana 718 & —Liad —padiidy (4] aall Copall slaa b (Ll
LS ([3les i 1aSy il gasially o all D3y cililaadly saa s cclyadially LV arall iy casiolls
Laye s [B]deaill il yumatine g [T sl clamilh [7]elindll) aiaai 3 5 jedaeS Lylad aodiny
an A sl Jaay 2]l daoal) oo daendl 3008 e Ll agandl ple b alintiay Joidl) Caia
G+ [9]adall il b el GLERAY) S ¢35 Gl (e Useans 4naliaial gty G Glusy!
Ao W1y i) palaly dbililly sl @lllaally Sy 2y )] Gl ilgte A Dyl Jsidll (el
e 8lly (lfirlly ¢ carmgl) Sleall agiy Olall (A 3aa s YT NSy dyiae JSLaay (it rag dgged)

[10-11-12-13-14] 1g = olwdU abLal Jeaal) eypa 385 Cgally dugualls ¢ gyxilly cJlea¥ls
Smiy e lemall 23 il OO Jdat 1) 035 Las ¢ dmglondl dlgall 8 s ull alga) (e Jsidl)
b ol A dall sl as Gige ) Sl pUall g L) d,.gsl\ Ssina 35 WS ¢ [15] glayudl
Lin s Sy 0.5pg/L s olsall b Jsidll 4 msasd) oY) asd) (Y ¢ [16] Slall 2l 134
slay DU dpdlal) daal) daliie o Wl ¢ [17] 2007 alal dgysud) dupall 4y geaall Lunlidly sl sall
i Vis (el Jad) 8 Lida S Jsidlly Jodl) aoas % [18] ol olaa 8 1 pg/L o385
a5 (FCR) Folin-Ciocalteu Reagent sillSsyw (nlsé ails 5 Folin-Denis —aslS e slaeYl

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
85



Tishreen University Journal. Bas. Sciences Series @ 2022 (3) 222l (44) alaall &l alall 5355 dasls dlae

S ol S ol e o LAY e Wl s dysamall (mseall (e Ao gane KU Jsidl) a0as
- Ahll Glaliiudl o8 Jeuall K SN e Jhas puld 30LS (agaadloda aadiudy oJeDleg
e paelly il (3 [19]0insiigi shunsilly clinidsn shunsdll Gmes (o (FCR) il ol gé cails callyy
dase Jsh (ouadl ily 385 ((620-740)NM (s Le 2l Aage Joba vie paiiar By oS50 die iy (sl
Slig S e paiia Jsdaay ol e oWl gl 8 el Ga sy (7650M saie Al
[29— 270nM dsse Jsh ic saad oty UV ity 358 Jlaal) 8 Wl « [20-28] (Na,C03) pspseal
[31] HPLC Jlall &3] culd 2Bl Wil siles &I Lo alaieVl asliiiey Jsiall st Say LS (30]

Adlaal g Gl daal

Bl el (g puaaSAliadll (508l dune o slaie Yl elly Judll JES (g ppmnd ) Sl Cangg
Lo sead Alias oSy Lagae Aullaill LMl 28y dmy Gaalaill Alguss 43K dmidia Ayl L dngel)
A yealiad Aalully 45l 4y geandl LSl aad 4568 Jidl) paal saaa ddyyhay

D odlgay Cadl Gihk

35 ACROS daiad) 38,80 CoHg0 wlia Jyid o5 Alle 55kt Aardied 2ibiasl alpal) paen a3
ira Gl Gy ¢ d = 1.070 g/emPie sl 48815 99% Al 55liy; 94.11g/mol sl
&« DOPH e3e)5 CogH3g04 alasl) aitpn < (iS4l U ¢ P Oil o3ays Cp1Hp7NO338Les)
@laigyS «(NaOH asps—all uuSsy0a ¢ DOS o3—a)s Co6H5004 Afilias) diya Gl JS5
42« Nay[Fe(CN)sNOJ. 2Hy 0 aspseall dpuss yis 55 <Fey0g apanl) 2ruSsl ¢« NayCOsp s 5l
Sl o d = 1.14gr/cm? 4o sl 48 DMS o3y CgH120 2 S Al airpa (Noilos (e ALS
CaoH1404 3flasl) aiara il 53 « DPA oyays (C Hs) p NH aibasl aiava ol Juid
Sl g oplgd IS Al DL ¢ Gl e ¢ PH Gl Slea e o8l Slea aadi Sla] diLyl
. Agpda duala) @Y aalay\ ¢ Folin-Ciocalteu Reagent (FCR)

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
86


https://ar.wikipedia.org/wiki/%D9%83%D8%B1%D8%A8%D9%88%D9%86
https://ar.wikipedia.org/wiki/%D9%87%D9%8A%D8%AF%D8%B1%D9%88%D8%AC%D9%8A%D9%86
https://ar.wikipedia.org/wiki/%D8%A3%D9%83%D8%B3%D8%AC%D9%8A%D9%86

apalle yuals it Sl Amiliad Audyys Ailal) Jallaall 8 il ypanil A3l ()30 S0 Aine (ha ) (gmin ypinnt

1 AdBlially i

(Y sadll e cuilg

:Aliadd) ¢y 50Kl Aiae (e (AEEY) Joil) gpua ppudaai—1

sale): & Ay il O (el ) ABed) o 1) Aime jnmad e DUl SV (g pusal) iy
Line Sy (o35 alall ALYl (i) Aels LibasS sala « [Fe(CN)sNO]?™ dbbasy sSU Allad
gl e L) (5% Leale s (opmuall s (8 il o5 Badae sy Sl 08 a0 o Lgal sy LedSS (50 S0
) Aday (g el Ja) a5 ey d pua€ KDL fima Al s3a 8 aaail L oppdal) f elaud
il 25l [ Amd (gyaaa B3l ()55 A5l (guay (eandll) Jule (g Capane e callis s Aigas)
A(3) JRal b LS (iasdl) (a8 ulitan laglias aiyg 25°C dapall e 0.222v <l 0l 3 Ag/AgCl

(X "

A Body Ag/AgCl “ Wire
electro Electrode
— - Reference Wire
G Plasticize Carbon W' 3MKCI «— Agl, Cu Oé Au
BN — ody electrode
paste — yMeter
- E (mv)
lonophore CeHs O —, ~—_ Paste c_a_rbon
modified
[Fe(CN)sNOY%® /.._

-

Aigast) (ulil) 40, aday g Adaal) ¢ g08l) Aiae gpaua ppudand Ay gy 1(3) S
Ligasl) ulill) Aaghiiey gpuall by (C (puall jpaat (B Al o508 Alae cligta gia (A

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
87



Tishreen University Journal. Bas. Sciences Series @ 2022 (3) 222l (44) alaall &l alall 5355 dasls dlae

Al o508l Aiae B Aladl) Salal) ili—2

b a5l L ey 311 ((lonophore) (oseh dela)idladl) salall Leaal sae Jalsny (gybusd) Je il
S el G Jreny dtae A e L sale dladl) salall (60 . Cprma (sl slad (g el Al auaal
Lol A #O ) dgana S

6] ) 35 Nay[Fe(CN)sNOL. 2Hy0 a5 seall asmes s siis Jsill i (4) IS ey

R B & A 7 [ ‘ 10
R ;1 v (cns)uo + GHA—OH eip === 2 o MW, L puoe 2[»c2(cu jm(r_.-g)z

NO

38 by B Nay [Fe(CN)sNO]. 2Hp 0p g3l spmns g i Jody Jgiil) il 1(4) s

A g0 (e ATl o e gy (1) dsaad) 8 L) (lsall o A e sens iy un
sas Plasticizer sl caldly graphite cughall e M8 L @l aw [Fe(CN)5NO]? s sual
(Ecen 918)) 43 sga o3 o3 e 198 MaaY) Leiys ¢suSl Limal dusilly ellyy DOPHe S JiSsl Sl

() IS b LeSe (sl 4356 sy (i) Ag/AGCT Anil) 14y5lS [ i (g e A3l Sl

AiligSay (bl LA oo RS gigh g (5)J8

3) ¢l Jalall (g pmsdll 6L (s usprall dsbaall (s Joil) 585 CaDEal A 0yl (3 35 Lay
¢ o) s S5 AN Gy Alslae (s s pre Jslaas At (<0 Aals 48ha, <) ABDle 2a g
PN i) e [16] Jsidll Aually Wl oSy

Ecen = 0.059210g[CoHs0™ | memprane — 0.059210g[CsHs0™ | anaiye + Easy — Eret - (1)
3(2) Ualaal) 8 LS Aglud) daladl) jadsis

Ecenn = K — 0.059210g[CeHsO™ | anatye e woe woe or wee ees v vee e o eee2 (2).
RN
K = 0.0592l0g[CsH50™ | membrane + Easy — Eref
o 5l (S Y Jlas) e eliall g5 () agms Eg
(0.222v <l 435aS) (2ajall 508
journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252

88



apalle yuals it Sl Amiliad Audyys Ailal) Jallaall 8 il ypanil A3l ()30 S0 Aine (ha ) (gmin ypinnt

(—57 £ G e b e e Joindll i) Jaal) oy o (2) A8l e i
E(MV) oSl 558 Ay (gilaall Saiad) aiyy . =59 my/decade G AW 45 2)mv/decade
Aplall Jlladl) (o ALl da i) (g)lsall LYl oy ian 13 cJOgC (ugpaall Jslaall 350 el
o S ) (e s SR (958 53 3 (1070 = 1072 ) M oo e iy Jlane e sl

(1) Jsaal
J ol Al o agaageal) Spugpug i A s 80 (1)de2>
Composition % emf or E(mv)

[Fe(ch)sNoj>- | graphite | (DOPH) | [phenol]| [phenol]| [phenol]| [phenol]| [phenol]
. % % 10°M 10°M 10*M 10°M 10°M
1 49.5 49.5 202mv 169 mv 157 mv 140 mv | 139.5mv
2 49.0 49.0 222 mv 163 mv 141 mv 123 mv 120 mv
3 48.5 48.5 216 mv 156 mv 119 mv | 98.0 mv 130 mv
4 48.0 48.0 220 mv 141 mv 121 mv 115 mv 123 mv
5 47.5 47.5 146 mv 139 mv 141 mv | 99.0 mv 123 mv
6 47.0 47.0 171 mv 140 mv 124 mv 117 mv 135 mv
7 46.5 46.5 179 mv 137 mv 126 mv 116 mv 127 mv
8 46.0 46.0 161 mv 169 mv 145 mv 141 mv 155 mv
9 455 455 171 mv 183 mv 151 mv 141 mv 155 mv
10 45.0 45.0 169 mv 152 mv 141 mv 136 mv 136 mv

— 1073)M Ul G Gl Tay ) ()5S o LeDIA (e 0
s e e3a Aol ) (107%) M i 4l (el i) (3 ) a5 4 Jiinall 0 <(107%) M
A Pl Glyinie e o g paall Jsdaal) 585 ¢ Lal ae LY Jualre (aliadY ALYl 5 5yl
(10—6 — Ot Lo Jonll A ylaall Jllad) Alds 3 [Fe(CN)sNOT? asmdsall dpusg pog 5
L (6) S i LS 1070 M

e cufy Libals o 25 (107°

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252

89



Tishreen University Journal. Bas. Sciences Series © 2022 (3) axa)l (44) alaall Zulul) aglall 55 dasls dlas

y=-19.8x+77.9 4o,y 250 y=-17.8x+57.9 @ 1 200
2 - 2 _ o/ |
v 31828 7 R =09157 %
oY y=-8.4x +116.2
- R2=09147 W77 55 R? - 0.6733 v
y=-39.1x-287 - % |
R2=0.9523 Ol y =-20x +49.5 AL 175
y=335x-15 4 200 | g R? = 0.8692 % |
R2=0.7965 X% E A y=-122x+106.6 _ 1| ’g
y =-13.9x + 68.7 = R?2=0.6872 %
X %°- ‘ T
R? = 0.6838 °1 eu y=11x+100 .} 4
o S R2=10.9438 o, 150
4 150% e
= 5
4 125 I
- 125
1 100 *
: : . . 75 , : : : 100
-6 -5 loﬁ C -3 -2 -6 -5 lO#C -3 -2

10% A 1% ¢ Aty Ulad 5alas psmigall duag g Al il :(6) Js&

Ulad Ay Jumdl Gy ¢ Gugyaall Syl Jaalls Tl V) Qoo a8 coslin bl Alal) Clyinial) el
Lol ALYl —31.9mv/decade sy Jie dad Juzdl (3823 L35S 3% & s saall drasg s 58 (e
C Y ==39.01x = 28.7 N Al e asfise Alalaays uba ) i) L

p Jarall J ol gpa o ) g3 L3

o oay Laginns Alalal) salally lladll salal) (e JS it e e aol liia) o5 G alall g3 i
Jdaill sas P.OILGs cayy 5 DOS @l JiSy) ALy DOPHeN LS Ji€yl ga: Y1 sail
B aal) Al (5l (3yd aans G 5 (107 —107%) M o Le 25 Jle (e sy ¢ P.HoNRY
(7) 8 b LS il S

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
90



apalle yuals it Sl Amiliad Audyys Ailal) Jallaall 8 il ypanil A3l ()30 S0 Aine (ha ) (gmin ypinnt

y=-48.2x - 78.9 1 400
R? = 0.9896 ¢ P.Oil
X % 1 350
- 300
E X y=-27.5x +125.5
|
= _ R?=0.9991MDOPH | 500~
[
N
L | 200W
y=-39.1x - 10.7 =
2-0.5764~D0S | 150
R%,= 0. -
e
4 1009
% P.H
y=3.6x+34d7 °M§ 0
2 _
| | | R? = 0.0296 0
6 5 -4 3 2
logC

pandl) J gl gl gibal) Aadall Jua b aadieial) calal) i 1(7)J8

die il Biayy S5 pyae 3 o Gl Gy oo le s gale Jumdl G Gl JSA (e Baal)
+Lsy DOPH il aipall 3 3ls R? = 0.989LLs ) Jalas Jumil i, y = —48.2x — 78.9 jiusi
Al eda (8 galeS 8Ll ) adiey Ale

D JBAl J gl gpn oo A (Aaaall)diliaal) dgall il La)a—4

ol (ppand UL g 30l ALY ()9S Gt Ay piaall (gpmall ClisSa () AibasS e ol
) all e cnlSy Sl Ame ) alsall (e Ailal ¢ 13 ¢yl

Al sl Aae ) Aiana 3y spails] AdLa)-1 -4

dadl) i€y Al 2l ay Al ol ABAN G5 Sl A ) daee 3l anls] Al
J3l 3gas die astes 4ns oal LA 55 o Aulpal) LS Laad 885 ¢ g gaall g g 55 35ms) ALY
Jual ¢ s ) sl o2a ddlia) die 0 gaSl) alaadl 8 Canal) dgmy o Jting L)) GLE (e Ailias Ay
sl Jslaally (g el el (g (udy Bliaall axally a3 saaall dpag 550 (8 sl Shd G Dl S

- ) Sl aaal 5l Aiaee = Maly apuslST Ala) alagind 23 13

Al sl Adae ) ¥sila Jia AL -4,248L2)-2 — 4

(0.1 — «(11.4 — 22.8 — 34.2)% 43sliie consiy (y50 S0 dime ) Vsl Jine JSLE4,2 D) s
(37.1 — 26.1 — bl a5 48.5% il 53050 ¢ asmigaall dug i o 3% 50.2 — 0.3)ml
A(8) ) b LS 14.3)%

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
91



Tishreen University Journal. Bas.

Sciences Series @ 2022 (3) 2l (44) daal) Ll aslall 508 daslas Alae

€0.1ml 7 450
0.3ml
1 410
390
y=-11.9x + 347 .
R?=0.7691 4 370 E
N
4 350W
S
. y=-46x+300 | 330_
B 0606 | 310 £
4 290
y=-32.1x + 1946
2206123 | 270
. : * : : 250
-6 -5 -4 3 -2 -1
log C

AR (gpuall CiligSa Cada (sl Jiisa AU —4,2 A8l daud 50 1(8) s

el dad o Gl Al (punal) lisSa ) Vsl Jiise U —4,2 ddlia) of daad) cilisial) e Laal)
DA o gl Jand Al Loyl 8 cpnd ) a5 a3l o Ge st e o osaleiinl & 13 iyl

el Gld ey Baly)
Al sl e ) ol Jiid AU AbLa)-3 — 4

s oe o 3% (173)% e Aslitie Ay 930S Aae () gl Joid L alls) g
s (8 Lyl capns (48.5%) bl Cus o(47.5-45.5)% cudhadl 535 ¢ [Fe(CN)sNO pssageall

(9) IS 8 LS Ay yaall 21

0% ] 350
1 330
B %Y
1 310
%Y
y=-22x+1915 ° 1 290
2=0.9233 1 270
e
1 2507
y =-7.1x + 205.8 o
R2=0.2737 230 o
1 210%=
=
y =-15x + 142 1 190
R?=0.9214 4 170
r T T T 150
- - -4 - 2
6 5 lod ¢ 3

) el e ) Jaisd AL ALa) :(9) 8

journal.tishreen.edu.sy

Print ISSN: 2079-3057 , Online ISSN:2663-4252
92



apalle yuals it Sl Amiliad Audyys Ailal) Jallaall 8 il ypanil A3l ()30 S0 Aine (ha ) (gmin ypinnt

abaas ipil) Jsall e S laai () (5255 A3 0paS0 A ) oel Jid S Al of Jaaly

el Gl Sa G Jeld Eigan I Gl 6 Cand) 35my o Jainall as cAdlias 52LS Waabegind 5 131 Lals Y|

ol Jaiad St

Al (el Adpe ) sl syl Adlal—4 — 4

a3 1A (1=l el H<0 LS Al (yoaS dad (i a5 ) aall sylie sale ol yuaic ol a5y a5

e 3% (1710)% (e Adlide oy Aunall ) 2paall 3l ALy ellig 22 ()9S Ja3ad M o gl

s il () @ ¢ (48.5)% kS Gl ¢ (47.5 — 38.5)% il 5050 ¢ agdsaall dpsgyag s

o Jlae ann aall 2l Ala) 53l by die s 385 ((10) S b mmse 58 (b LS AR ()08
LY Jalras —17mv/decade o J3 058 dlaadll 138 an 3l syl Juall of (10 — 5)%

bl e ol s dlefind 513 0.8 e il 4

y=-54.4x - 23.8 1 350
R2=09503  * %
L J y=-29x + 89
R2=09511  M%Y 1 300
y=-18.1x + 96.8
R? =0.8591 % ¥ —
| 250
y =-24.8x +70.9 3
R?=0.8151 X % ¢ LI:
y=-17.9x + 108.7 500 o
2=0.8064 %o “—
£
(D)
4 150
r T T T 100
-6 -5 -4 -3 -2
logC

il ¢y gu,8) e ligha ) wand) st Al Ll ¢ (10) s

—54.4mv/ iy dre 3in3 Lo 1% oa aal) 23Syl e Ailia) Juadl o Gl JSa (e Jaaly
ombe Jlaw (e R? = 0.959 L)) Julaas Y=-54.4x-23.8 sl dalae 385 i3y decade
(107 —107*)m

Gl il pKa = 9.9 ol el dllings ¢ G (mes 4l Joudl) Coaty gl pH 3G -5
21y 1o Adieally A glall Jalas 31 sy g Ayl e Apmant) Jalus V1 Slaiinsd 5 L[6] 2 gl 1) Jgays
S0 dgas iy Adliae dumsea Gilayy Jsill Apleall dallaal) (e Al ipuzan 3 ¢ 11 (A7 e
IR () paS o Jagl) dapen Aapn L L)l & Ausie PH Slens dcaganl) aif gra SB35 050352l
fag G Jassll ()5aS a8 Aungand) ad 530 Alad) Jaghaaldl (e ) L (11)0S80 8 WS o)) cilyinia
5 PH=T Lmsan nyy v dad Jlefy pH =8 Liases das die addad ol alal (alilly (S

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
93



Tishreen University Journal. Bas. Sciences Series © 2022 (3) axa)l (44) alaall Zulul) aglall 55 dasls dlas

iapnaie (1070 —1079M o L idadll Cinglig 5y mall Jaad (i ailia pHA 5 203 ¢ pH=10
Bl 355+ (1070 = 107 ) M Jlaa (parm 1kaal) (555 PH=7 dasen a3 3ie L 10 dagan
adey ¢ il U ol (S8 Qi) e 0% Rmanl Ll ) 3y spmmall oo 3 I3 1) 50 400

o Ol Tansgl) g4 PH=7 sic b Juad) A gl dajo Ga ()8

325 -+ e 10_6M
305 - - 107°M
285 - 107~*M
1073M
> 265 -
£ 245 -
Ll
— 225 -
o
E 205 -
o 185 -
165 -
145 -
125 T T T T 1
6 7 8 9 10 11
pH
4 325
L 2 @ PH=7
y =-53.8x - 20.6 1 300
R%=0.9549
o1 275=
y=-12.1x + 117 §PH=8 =
N R? = 0.3282 | 250
S
X y =-15.8x + 113.9 pH=9 | 925 o
R?=0.7198 E
W 7 X | 200
y =-27.5x + 79.833< PH=10
- R? =819152 4 175
[ y =x1.6x + 192:8PH=11] 150
2 _
R% = 0.0955 125
r T T T 100
-6 -5 I 0—@ C -3 -2

i) gyl b Tagl Aagan daja il (1) 08

tagidgall LS g ag agaguall Ciligs S b-1-5
e JS SLART 23 18] clanegl) Ampan Ay a8 paiiesdl Jglaal) gty Ry g yiall Joladll il

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
94



apalle yuals it Sl Amiliad Audyys Ailal) Jallaall 8 il ypanil A3l ()30 S0 Aine (ha ) (gmin ypinnt

Cligs 0. 1M o385 asagall 2508 e Jodaa aladiuls Ledasia 2% (107° = 1073)M o
Grns dillad) bpm dlee 3 0.1M clall )oK men Jolaay AileinY) adiy (pH=T 2ie 0. 1Ma s 50all
(12) JSall sayls oa WS sl af s ¢ PH (alie aladinly duaseall 40 Lad (e 0

1 325

4 300

1 1
N N
Ul ~
o (]

N
emf or E(mv)

=-55.2x-27.9
. y
NaOH RZ=0.9975 4 150
=-36.8x +81.4
B Na,CO; Y |
2¥73  R220.8632 125
r T T T 100
6 5 3 2

-4
log C
pH=7 ac L...‘,JM\ M\ gé ?xéyal\ Gliga Sy ejgdyal\ S gyl Jgﬂh (12)&5&

0.1M assaall 2S5 )0 (o Jslas alasinly 4pkall Aludud) Jilae Jas of ¢ (12) Galadl JSEN e iy
—36.8mv/decade iyl Jaal e il —55.2mv/decade iy Jae Ging 43580 i) sa

casmgeall CilipnS Jslae sladinl xie ol
O i ARl (g nal) SLsSa LB 3y A yhall Jlse & pad a5 f Aemhdl) Jae —6
gy N ALY (1% fis Fep0gapall 5l 3% dasiy [Fe(CN)sNOTZ psid sallsness s 55
585 Il e dple Jillae Alds Cupmn LS ¢ 47.5 % Aty Cuihall 533505 ae 48.5% susiy L)
o 385 S e Lugyadl Alaal) ()58 Gl ¢ PH=T Liagen Gays vie cilanns (107°-1)M (o Lo sl
o e Jlae e Al 5l 8 L Talh i 0080 (5 (o s o(13)J)) 3 LS 35l
(1070 =107 M Ui ain Jsail) 3smp il (il 58 oy 23 (1078 = 107°) M

S8 s W (1070 =107 M Jlae (pana Gl a5 e Lipgs UL (35S0 Lateg T
4 08 A Jlaall Gl (13) S8 b LS ades ¢ 492mV ) Juay Tas Laiipe 5al) (55 TM Ayl

(107 —107*) M o bl olad Al Jlad)) Al
journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252

95



Tishreen University Journal. Bas. Sciences Series © 2022 (3) axa)l (44) alaall Zulul) aglall 55 dasls dlas

4 400

4 375

41 350

41 325

1
w
o
o

N
emf or E(mv)

1
N
vl
o

4 225

4 200

r T T T T T T T 175

dandal) (gpuaall &y jlall Aldud) Lbd Jlaa (1384

Coanpas (il ha dap) A s dapd vie Jaall 231 (LD () -ulaiad) (pag)duiil) Jag i) —7
Jolaal) (8 (g puall uat 3l die Blaial) oe) Tan Cum (LA (s i) () g Aiil) Ja g
el Ay LN () Capmg i e imay A B8 (o) aliiall e 5ol 380 gtig ¢yl
il 38  agle Ao ol ALl Al @13 [32]Gulial) e so)yil) e L v B jiiand)
Lssio OlSy il lag il o alaieWh g paal) ddaall LA (s dlaia) (50 e IS (upd sl

(14)d3) 8 LS e )l

400 -
380 -

360 -
340 - 107°M

10-°M

=320 -
= 300 -
o 280 - 10-*M
£ 260 -
240 -
220 -

200 T T T T 1
0 50 100 150 200 250

Time (sec)
Judaniall () 5idl) g puunal (glaiea) Cpaj— Y (ha)) Al Jag pid) (14) 08

10—3M

(37)sec ) Juay il (a5 (20)5€C Hslas ¥ Alai ) ey of SN (g Laal)

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
96



apalle yuals it Sl Amiliad Audyys Ailal) Jallaall 8 il ypanil A3l ()30 S0 Aine (ha ) (gmin ypinnt

tgile ARk \gailheg iy clie o (guki—8

Aol sty el ¢ FOR sallou (g8 (oS aladinly Syall Jlaall 8 4dida Ak Joidll apas o5
Odlsd il e 0.5ml Allill dollae (e Jsdae JS () Gilaay L 3oS5ills aaall Banas dle Jollase
g slae e 4MI Gy90 IS ) Gl o5 10MIN 524 @yig lam Jsladl 250 - (H,PMo,,0,,) 50Sus
G 3 Cre Aldid il aaa dal e clldy el ) el Caal (e 30d Wiy 7.5g/L 0385 a g gaall
[33] (15) JRall 4 Aibasl) Aalal) (385 lldg 3))) Q,L dae (58 25MI Cul aaa

Na CO Comp!ex- ';C' + Complex-"".::-
FCR yellow yellow blue complex

posigall cilis S (e (ol Jany B Jshdl) g sillSan (algh G Jo Uil Alasl) Alalaal) :(15) 8

(16)J8al & LS ¢ D Jolae 28LaY Ay yal) dimlly Jill 5okl dylaall Jillaall Ales paljilly Cpuan
blanck Ippm 10ppm 20ppm 30ppm 40ppm Sample
» !

)

blanck  1ppm 10ppom 20ppm 30ppm 400pm
Sl Cplgh RIS e Jshill ke Jllae (e Aluded A8 255 sea 1(16) S

LaalaiaV) o ADY DA e Wil o)y ol Jouill aaas 55 (7650M dage Jsh die i
(17)d880 o W Ayl Jullad) Al 305

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
97



Tishreen University Journal. Bas. Sciences Series @ 2022 (3) 222l (44) alaall &l alall 5355 dasls dlae

Standard Curve

0.6000

T O A [l S

0.3000 | --mmmmmone-d R S S

01500 foonnmmeeoaza o
ppm

30.0000 40.0000

0.0000 :
0.0000 10.0000

20.0000

C=57.1601 A -0.0117
r=0.987160

FCR il ¢l gh LadIS aladiulyy gl ulal) alaiad) A8k dgjke Jallae Aol Ao slaieYl Jobidl) 4pas a5 :(17)J8&

Ciyaa¥— yan ADle (385 auadiy R%=0.987160 jlias Lol Jalaay spamnll 4yjlal) Jillad) Aludis lias
Jallas Al —Laf = Cipamn . Cppenor = 57.1601 % A — 0.0117 ) dayall (e asfiass Aaladd
) e 2LaieVl s PH=T domgen Gays 2ie cilaiias (107°-107)M Jlawe Ganin Jisll 4ke

(18) 88 b LS 5l

400 - 400 -
380 - 380 -
360 - 360 - y=55.7x+48.6
) 2:
340 | 2|/ =340 - R7=09988
y =-55.7x + 48.6 E|E
R?=0.9988 320 7 1| [y320 -
300 |« S300 -
280 - 280 -
E|E
260 | £/ £260 -
240 - 240 -
220 - 220 -
r T T T 200 200 T T T 1
-6 -5 -4 -3 -2 2 3 4
log C -log C

tial) Jag pil) gakaty L3N 5089 —~log C 5 log C S alplesd Ay Js3hll 4 jlal) ciliaia) :(18)Jss

daell 35 Gy . —55.7mu/decade sy Qs « R?=0.998 (5 Lalii)ls 8 pcanall dlull) cjlial
G b Al 385 ex Jay i il o) Alsbey 4k o5 bl AN s seli DA (e Lualy
fad Ll DA o i il Wl S5 Gy 4105 109 C il g o5 il (5l 3ad oy J
(Aenld) S A Aaghea Ay o) sla (go Al Gy B jpaall o S @l aidl bd e e
Lssiall 1 as dflanVl clalleall Cays . (Aushall oda ) dagiiall ddyklly dadal) il e slaeYl

n _ =2
Wl Gl ¢« SD = /M ARl (e s (g)lmal) Ghat¥) ¢y oLl
: N s :
iDlall e cwesyg confidence interval 4l Jlsw ¢ RSD% = 2 DAl e gy sl s
% £
journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252

98



it Sl Amiliad Audyys Ailal) Jallaall 8 il ypanil A3l ()30 S0 Aine (ha ) (gmin ypinnt

Cra g (t-test) -l F = z—;} S1 > Sy ARl e sy (F-test) F - ol ¢ x T

Aag dana e SHU Gy,

| dagll

Alaal) 4l

2

2

- (3) sl b LS Gagiall Zigylal

X100 Aall e coondy e la i) ¢ Ft = (“_T;()"/” FEN|

— Ly XS

Vn

(A Al o3a)da jikall g Ay yal) (il jh te alaie Yl Joidl) paadl dilaa) cilallaal) ; (2)J 93

. Al b Jslas . _ S=SD
43, jlal) - opm n=3 b5l % ppm opm
A=0.3996 22.829ppm
ikl 25.000 A=0.3883 22.183ppm 22.593 0.3564
M‘ A=0.3985 22.767ppm
g L, A=0.1538 8.779ppm
. 10.000 A=0.1651 9.465 ppm 9.0573 0.3799
A=0.1564 8.928 ppm
ol e LOQ<
383mv Log(-5.9677) | 0.0932
0.0941 383mv Log(-6.0036) 0.0932 0.0959 0.0038
syl 381mv Log(-6.0036) 0.1014
e 329mv Log(-5.0341) 0.8689
58 0.9411 329mv Log(-5.0341) | 0.8689 0.8939 | 0.0353
7 (fN‘;-jv"O]Z_ 327mv Log(-4.9982) | 0.9439
V 268mv Log(-3.9389) | 10.8189
Fe,05 9.4110 270mv Log(-3.9749) 9.9601 10.1118 0.5262
271mv Log(-3.9929) 9.5567
ol ol LOQ<
o (bt J slaa o t Fiab
44, ) opm R% RSD% [confidence interval] t-test | =t?9l5’% F-test ; = ngg O/i
A
i geal) 25.000 90.372 1.5775 [23.48 — 21.71] -
alaiialy
FCR 10.000 90.573 4,1944 [10.00 — 8.11] -
i":: 00941 | 101.948 | 4.00625 | [0.1055-0.0864] | 0.8264 | 4303 | 436 | 19.00
KU
- Adeal) 0.9411 94.991 3.94966 [0.9817 -0.8062] 2.31243
[Fe(CN)sNO)?
F eJO 9.411 107.446 5.20372 [11.419-8.8045] 2.3067
= 35D 3 X 05262 10SD 10 X 0.5262
LOD = = ct7 0.0283mg/L LOQ = = cT 7 = 0.0945mg/L

o Lo 23 R% e laliialy (fitua 43y daca il Fadial Al o 3abull slaal) clalledll G oy
WL C’b" Jas (s Lﬁjj‘ ‘;\M.I Lg‘)l,.uu c_ib;.a}} QALAEJL’ Uaddlia L.SJI:\M k_ﬁ\)a-l\j (107446 _94991)%
Yol i O5%AE i vie Frgp ae iy F-test dad Cuea + (3.94966-5.20372) % oo

Print ISSN: 2079-3057 , Online ISSN:2663-4252
99

journal.tishreen.edu.sy




Tishreen University Journal. Bas. Sciences Series © 2022 (3) axa)l (44) alaall Zulul) aglall 55 dasls dlas

a1l 285 0.0283 mg /Laa el A4l LOD (sl CodSl aa gl o oy dall s eaaly (38 2
Lt O il olae die e Giigydall adai die (i 385 ¢ 0.0945mg /L dajiad) daphll LOQ S
c il Sgaal) Jlaall 8 Gyma pal) dpplalls A pidal) Adplall oSU 20al as (pe JB1 Led Jsdll 20 o 28U

tluagilly clalitiu)

Copmn aeld) K1) dime (e WU Jyidll 505 aail @lldy 60 (gyume yrmad (e tclalifiud)
G ) 48.5% 5 bl 85350 47.5% 5 2ol 28l 1% 5 asmageall daus g5 3% e Al
(= PH=T Lagen dan die Joidll (grue Jeny (SISl Cumal) as81 il Sall s ()Ll <)
LOD = Adaill (oS 2y 0.1MojS 5 aspasmall 0S50 (e Jsdaay 4l 4l Japa Pl
e G ¢ Aajitdl A3ylll L0Q=0.0945mg /L S)) 2023 an dajiiall 43;,Ll 0.0283 mg/L
@lma cibails  (107.446 —94.991)% G Le canglin R%ielalinds 10-107M g Lo g
Jasz ¢ (3.94966-5.20372) % i Le Jloe v 4% Cingli (55h ot (5l ilyaily addie
LAl Gadas o 7-20)s€C jolat ¥ Alaiw) (ajay 25 + 3°C i) )l dapd enia juiandl) (gl
(37) sec J) day

Al Ailhas S bl b lgie saliaY)y . dabad) el L lgie 0l )y da il A5kl Sak ¢ Ciluagdl)

REFERENCES:

1- ALIZADEH ,M.; NASEHI, P.; MOGHADDAM ,M. S. ; SHILPI A.; VINODK. G;;
electrochemical sensing of phenol in different water sources by a titanium oxide
nanotubes/single-wall ~ carbon  nanotubes nanocomposite-ionic  liquid  amplified
sensor. international  journal of electrochemical science, 2021, 16,7. doi:
10.20964/2021.06.61

2- MEENA,M.C.; BAND,R.; SHARMA,G.; GIRISH,S.; Phenol and its toxicity: A case
report. Iranian Journal of Toxicology, 2015, Volume 8, No 27,: 1222-1224.

3- AMLATHE,S; UPADHYAY,S; GUPTA,V,K; Spectrophotometric Determination
of Trace Amounts of Phenol in Waste Water and Biological Fluids, ANALYST,
OCTOBER 1987, VOL. 112, 1463-1465

4- BASHA.K. M., RAJENDRAN. A., THANGAVELU. V., Recent advances in the
biodegradation of phenol: a review. Asian J ExpBiolSci, 2010, 1,2, 219-234.

5- NOLLET, L. M.; TOLDRA, F.; Handbook of Food Analysis. pdf Nollet 2015.

6- CHUNLIK; WANG,Y; RUNBO,L; YAOGUO,D; JUN L; ZHANG,B, ZHOU,L;
DU,Y;. A modified spectrophotometric method for the determination of trace amounts of
phenol in water. Microchemical Journal, 2000, 64,2, 161-171.

7- GAMIL.A.A; Shukor,M,Y; Khalil,K, A; Dahalan,F,A; Khalid, A; Ahmad,S,A; Phenol
and its toxicity. Journal of Environmental Microbiology and Toxicology, 2014, 2, 1: 11-23.
8- MEDJOR,W.O;; WEPUAKA,C.A.;; GODWILL,S;.  Spectrophotometric
Determination of phenol in natural waters by trichloromethane extraction method after
steam distillation. International Research Journal of Pure and Applied Chemistry, 2015,
150-156.

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
100



apalle yuals it Sl Amiliad Audyys Ailal) Jallaall 8 il ypanil A3l ()30 S0 Aine (ha ) (gmin ypinnt

9- TYAGI, A.; TYAGI, S.; MALIK, N.; CHAWLA, H.; Suicidal Phenol Ingestion: A
case report. IP International Journal of Forensic Medicine and Toxicological Sciences,
2021, 2, 1: 22-23.

10- LIN, J.; Bacterial removal of toxic phenols from an industrial effluent. African Journal
of Biotechnology, 2008, 7, 13.

11- BRUCE, Robert M.; SANTODONATO, Joseph; NEAL, Michael W. Summary review
of the health effects associated with phenol. Toxicology and Industrial Health, 1987, 3, 4:
535-568.

12- ANKU, W,W.; MAMO,M,A.; GOVENDER, Penny P. Phenolic compounds in water:
sources, reactivity, toxicity and treatment methods. Phenolic compounds-natural sources,
importance and applications, 2017, 419-443.

13- ADEOLA, A. O. Fate and toxicity of chlorinated phenols of environmental
implications: a review. Medicinal and Analytical Chemistry International Journal, 2018, 2,
4, doi.org/000126.

14- MICHALOWICZ,J.; DUDA,W.; Phenols--Sources and Toxicity. Polish Journal of
Environmental Studies, 2007, 16, 3.

15- FERRAZ, D., THOMAZ ,D V; ANTUNES. R. S.; LOPES. F. M; Development of a
low-cost colorimetric paper-based spot test for the environmental monitoring of phenolic
pollutants. Environmental Challenges, 2021, 4, https://doi.org/10.1016/j.envc.2021.100128
16- MULYASURYANILA; MUHIMMATUL,M,A; Development of potentiometric
phenol sensors by nata de coco membrane on screen-printed carbon electrode. Journal of
analytical methods in chemistry, 2019. Volume 2019, Article ID 4608135, 8 pages
https://doi.org/10.1155/2019/4608135

17- Syrian Standards Organization for drinking water specifications Drinking water -
Second review syria 2007, ICS:67, 160, 20.

18- BARRIOS-MARTINEZ, A., BARBOT,E.; MARROT,B.; MOULIN, P; ROCHE;N.;
Degradation of synthetic phenol-containing wastewaters by MBR. Journal of Membrane
Science, 2006, 281.1-2: 288-296.

19- AZLIM ALMEY, A. A.; Khan, A, J; Zahir, C.S; Suleiman, I. M; Aisyah, K.M.R;
Rahim,K. K.. Total phenolic content and primary antioxidant activity of methanolic and
ethanolic extracts of aromatic plants' leaves. International Food Research Journal, 2010,
17, 4.

20- PRIYANTHI, C.; SIVAKANESAN, R. The Total Antioxidant Capacity and the Total
Phenolic Content of Rice Using Water as a Solvent. International Journal of Food Science,
2021, Volume 2021, Article ID 5268584, 6 pages
https://doi.org/10.1155/2021/5268584

21- BAJCAN, D; Optimizing conditions for spectrophotometric determination of total
polyphenols in wines using Folin-Ciocalteu reagent. Journal of Microbiology,
Biotechnology and Food Sciences, 2021, Volume 2021,2, 1271-1280.

22- CARVALHO .G, K,; LUCAS, S, D; CARVALHO, ELENA, E; Evaluation of
different methodologies for the determination of phenolic compounds in tropical
fruits. Brazilian Journal of Food Technology, 2020, 23.

23- FOLIN, OTTO; CIOCALTEU, VINTILA. On tyrosine and tryptophane
determinations in proteins. Journal of biological chemistry, 1927, 73,2: 627-650.

24- CICCO, Nunzia, Lanorte,M,T; Paraggio,M; Viggiano,M; Lattanzio, V; A
reproducible, rapid and inexpensive Folin—Ciocalteu micro-method in determining
phenolics of plant methanol extracts. Microchemical journal, 2009, 91, 1, 107-110.

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
101


https://doi.org/10.1155/2019/4608135
https://doi.org/10.1155/2021/5268584

Tishreen University Journal. Bas. Sciences Series © 2022 (3) axa)l (44) alaall Zulul) aglall 55 dasls dlas

25- GONZALEZ, Mariela, GUZMAN ,B; RUDYK,R; ROMANO, E; MOLINAM,AA,
Spectrophotometric determination of phenolic compounds in
propolis. ActaFarmaceuticaBonaerense, 2003, 22, 3, 243-248.

26- BLAINSKI, ANDRESSA: LOPES, GISELYCRISTINY; DE MELLO, JOAO
CARLOS PALAZZO. Application and analysis of the folinciocalteu method for the
determination of the total phenolic content from Limoniumbrasiliense L. Molecules, 2013,
18,6, 6852-6865.

27- SIDDIQUI, NAZISH, RAUF .A. ; ABDUL LATIF, M.D.; ZEENAT MAHMOOD,
M.D; Spectrophotometric determination of the total phenolic content, spectral and
fluorescence study of the herbal Unani drug Gul-e-Zoofa (NepetabracteataBenth). Journal
of Taibah university medical sciences, 2017, 12, 4, 360-363.

28- SINGLETON, V. L.; ORTHOFER, R; LAMUELA.R, Rosa M.; Analysis of total
phenols and other oxidation substrates and antioxidants by means of folin-ciocalteu
reagent. Methods in enzymology, 1999, 299, 152-178.

29- CHEN, XIAO, LIANG, Y, Z ; ZHANG Y;. Phenol removal by a novel non-photo-
dependent semiconductor catalyst in a pilot-scaled study: effects of initial phenol
concentration, light, and catalyst loading. Journal of Nanomaterials, 2014, Volume 2014,
Article ID 457485, 8 pages

30- VIVIANEDE,S,K; PERALTA-ZAMORA,P.; Spectrophotometric determination of
phenol in the presence of congeners by multivariated calibration. Anais da Academia
Brasileira de Ciéncias, 2001, 73, 4: 519-524.

31- WILLYAR,G; NAKASHIMAK; KINOSHITA,S; WADAM; KURODAN,
BAEYENSB,W,R,G.; HPLC with fluorescence detection of urinary phenol, cresols and
xylenols using 4-(4, 5-diphenyl-1 H-imidazol-2-yl) benzoyl chloride as a fluorescence
labeling reagent. Analyst, 1998, 123.11: 2281-2284.

32- SHAOQ, Y., YING, Y., & PING, J. Recent advances in solid-contact ion-selective
electrodes: Functional materials, transduction mechanisms, and development trends.
Chemical Society Reviews, 2020. 49,13, 4405-4465.

33- ECHEGARAY, N.; PATEIRO, M., MUNEKATA, P.E.SS.; LORENZO,
J.M.;CHABANI, Z.; FARAG, M.A.; DOMINGUEZ, R. Measurement of Antioxidant
Capacity of Meat and Meat Products:Methods and Applications. Molecules 2021, 26,
3880. https://doi.org/10.3390/molecules26133880

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
102



