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5 Ethanol:Water(1:1) 265 1.76 =
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3 Me-OH:H,0 2 TR(Min)_|_0.856 1572 Tow peak
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NO Temiperature TR(Min) K AS
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30
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Flowrate
NO [ mLMin) | TR(Min) K AS P | Note
(1
1 0.25 7.717 1.0717 1.052 45 Sharp
: ' ' ' ' peak
Sharp
2 0.75 6.350 5.30 0.225 5 ek
Sharp
3 1.0 6.348 5.348 1.437 7.0 eak
Sharp
4 15 3.128 2.128 1.973 15 ek
Sharp
5 2.0 3.183 2183 0.523 17.0 oak
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ODS C18 (250MM x4.6MM)I.D.
& CelT 5m(m Particle size :
2- Wavelength(nm) 265
3- Mobile phase Methanol-deionized water
4- Temperature Room tempereature
5- Flow rate 1.0 ml-min™
6- PH Methanol :DeionNiz7ed Water(30:70)
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oiall gl Cupi day aali@) GUEY aalal ilgil ) & gilag S0 ( 5) Jsal
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Sl S 20 anmy ! lleal 2 5 Sile 0.2-0.005 ddbiie 3€0 5 s
G2 O (7) JSE sedayy el g lall aty bl Gl ada e 5855 S
0.2-0.005 (s o 55,0 i daladly € a0 o dhall LAWY
Aflanyl cldandl Gan (7)dsanlly ool Sl (ada (' ille ol e 5 Sl
bl Jaial e lede Jgand) 5 Al

LY aalad ) daiall 468 o) o 4B (7) Jean

No.| Conc.ppm Four;:::)rﬁonc. Peak Area FouR(:ezeak Recovery % | RSD % ?/ggc%e
1 0.005 0.00489 392189 382178 97.80 2.549
2 0.006 0.00590 451592 440582 98.30 2.214
3 0.020 0.19400 1890794 1620372 97.00 0.529
4 0.040 0.03900 3276450 3188372 97.50 2.922
1.28
5 0.090 0.0890 7862521 772372 98.80 0.127
6 0.100 0.0980 8212509 7908872 98.00 1.218
7 0.150 0.1480 12315763 11908370 98.67 0.081
8 0.200 0.1980 16425011 15668320 99.50 0.609
s Area X0 X XY
1 392189 -7961165 6.34*10"
2 451592 -790762 6.25 *10™°
3 1890794 -6462560 9.18*10™°
4 3276450 -5076904 2.58*10"°
5 7862521 -490833 2.41%10™
6 8212509 -140845 1.98*10™
7 12315763 3962409 1.6*10"°
8 16425011 8071657 6.5*10"
~ Mean NV *1Al4
(X )=8353353.625 E(Xi-X )'=2.145"10
S=6813851
| OD*—0 26
LOQ**=0.85

1= sille. ol se 5 S5e 0.26 58 da i) 48 jlall Cail aa (o (8) Jsand) (o eaaly
Nl ) e g Sile 0.85 aSI il aa g
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18000000
16000000 y = 8E+07x + 68372
14000000 | R? =0.9991
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0 4 : : : : ‘
0 0.05 0.1 0.15 0.2 0.25

Conc.(ppm)

(Y Gaala i ul@) sl (7) JS
oada il Ll alal o gale Jgaand a3 L3 clagleadl (9) o) Jsia

Peak area

Leu
Parameter Data
Linearity Range (mg.ml-1) 0.005 0.2
Slop 8x10’
Intercept 68372
Determination Coefficient((R%)) 0.9991
Correlation Coefficient (r) 0.9995
Electronic Spectra 4% MBna g CAGLSH A g iKY Calday)

(Tannic Acid) bl aelal 4y s ) 3S) bl < jelal o8 Ll j0 8
b el RS oded A al-dimainll (358 AxdY) (il il i 3 (8)JSA)

CVENT ) asd jiesili 281 aie abiaid Al elil A Glladll J sy
CNEN) g jiesili 213 aie 5 il (C=0) e gaad (N - @) 4y S
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0. zZ00
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(Cr-TA) p3.8 Sas palaidl ik (9) JSa
() aala) RIS aa (H1) pgSH Shna oSl Bal) Cig la A o
:Volume of Reagent Juady) Ciilsl) aaa -

(10) o, JSal & miase oo LSy dnall (a5S5 (3 RS pan 00 o
slae e ille 3.0 aie Lig d adil oy Ay dieall pabaic¥) ad cpu 3
(Cr(ln) a5 Gsd Jslaa g anly Sille g 5 ¥ 50 17107 38 il
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328l () Jasn gl 3 6 — 8 pH G 7 o) dacasla Al b & (Tannic acid)
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Sl Jelill el WLl s Ll A ped A al sl Cy sl
SV B G e ol e alae¥) s Cr(H) s S S el
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REII T
c oSl S oy oSl ABLAY) i pi i (10) Jgan
a3 S) diaal abiaicy) Ala¥) g i &
0.126 M+L+pH 1
0.103 L+M+pH 2
Construction of Calibration Curve o taall Aala sl

il e (Cr) assS s bl pleadl e (12) IS8 moagy
e sl Y G 68y Cr(1) a5 SN S8ae o il 3 ¢ (Tannic acid)
el Johall die el Caglall it sl ¢ 3 (2-18) G syl 5 580 5
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(0.0049) s sy Sandells Sensitivity Juls dpulus Cuss s o
co il Gl 5 Allal) Y pall daaliaial] dad DA Ges ¢ P o) e 5 Sk
Tannic ) <l Gaels i an (Cr) o580 G Jel@ e o sSiall diaal) o)
o Akl gl 580 S 5 Al ey 1aa s A el Akl B sady aie (Acid
aglall (Cr) as Sl o s

1.6

1.4 v = 0.0702x+ 0.0801 -

1.2 R? = 0.9993 e
- - -
= o.8 —

0.6 -

=
0.4 -—
0.2 -
a T T 1
o 5 10 15 20
Conc.{ppm)

a9 SY Maal B plaall Jsia (12) Jei
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Mole ratio of complex Aaal) 4438080 it -7-3

«(Molar Ratio method) 4dsdl il 45,k 4ul all 238 & Cadic)
G S5 e giad A ddaddl e Al juass 45kl ol el Al
107 Sl Al 53 Jie Aalse 380 55 5¥ 50 107 205501 o500 duilly iy
G asdll Jehll 8 dlladl (A) Gabaiad) (uld Waaes 2 oY 5a*4-0.25
sdic Caaay Wy il ddad) Jd o g leiB (AMax)abaid el sdie Jeasy
Al (13) by JREN magrg ¢[28] san b Ml (e o) san gl WKW jaliaia
113 (b A ¥ sl Aol cilSs ((Cr-TA) .S siad 4L

a 1 2 4 5 5]

CL}CM
(Cr-TA) 4dsad 4l Aada (13) J8i
ddaall 4 ) Aty cullio Slsdil A o e

Calcutation of Dissociation Degree And Stability Constant of
Complex

Aiahall (@ hally 4iul )y Al 5 ¢ sSiall (Cr) diee 4y ) il (20 A8 2l
Gold CSE) dan o ca Y skl LBaY) by CKal ds o Cuua
TUse 251 105,949 s gls psSidl skeall Ay Y] culs deds (0.0240)
Oom e Adle 4 ) il 53 0 sSial (Cr) a SN e o (11) dsaadl e iy
(Cr) asS s ikl ) (Sl asla)adlSl Jlexinl A<l
(LAY — gl el 4 i) cyliy i Aa o ad (11) Jets

Vol.of Absorbance at Amax nm K(Averag]e)
Cr Am As A K(L.mol™) (L.mol™)
0.6 1.245 | 0.936 | 0.248 | 6.065*10"
0.8 2512 | 1.974 | 0.214 | 8.543*10° 5.949*10*
iml 3.612 | 2.445 | 0.323 | 3.240*10°
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Sold Ola s @aiia o el el Egmme 8 ciiii e, iy il

il Ailaay) Al
) e Y S L Aagdd)l Abdanll 48 k) Ay ) S5 e il
dslae e Ostlall ¢ a0 18-2.00 a5 o laall (daie e (8 g Jslrall S 1
ol @l Ciloay) Glaal 3€ 5 IS Jllae &AL Cr(IH) as S (s
(12) Jsaall & dsm gl i) Cany (5 gl ool Undl) s R.S.D% (s sl
ag Sl dhral dyilaay) iild (12) Jsaa

Conc Absorbance Mean @

ug.mit R R, Ra Abs. RSD% Found Recovery =
2 0.219 0.224 0.223 0.220 1.203 1.975 98.75 1.25
4 0.375 0.379 0.377 0.377 1.196 3.962 99.05 0.95
6 0.495 0.499 0.560 0.498 0.531 5.890 98.17 1.83
8 0.640 0.641 0.648 0.643 0.678 7.795 97.43 2.56
10 0.761 0.769 0.768 0.766 0.569 9.875 98.75 1.25
12 0.913 0.913 0.908 0.910 0.291 11.915 99.25 0.71
14 1.065 1.069 1.076 1.068 0.248 13.692 97.80 2.2
16 1.200 1.205 1.205 1.202 0.220 15.680 98.00 2
18 1.359 1.357 1.352 1.356 0.266 17.270 97.60 4.1

gkl o Jde Yo Sa lgle Jpasll a0 Al Al P ey
s Java g 48y i3 (Tannic Acid) il Jleainly (ulsl) 8 Aaid) dulias)
o) paad) cuad dady) ciab dud
e paldied) Tannic acid <l adlal of jaall it dad) caa (o)
3372-3376 cm™’ ule b ysane il dum e deja eda)l a8 olelll | sdd
[29,30] abadll aing (O-H) s a3 (Stretching Vibration) abaicy)
cmM™ adl Cen Ly je Labiaial any de ganal sailall (alisiaV) oa o )
il Ais g juell eal ¥ asS5 D agm (@lea) 1 8 cudl 3600-3500
Gl Aedy) Cb el il LAl (OH) godlaad il adla (S e e
1730-1705 cm™ aall e Gy 8 aliaial daja lilill (aslal (LR) &) sl
dada Cadall el Gy (C=0) Jis Sl de genal aabiaiaVl a3l ) 2
(Arom-C-0-) ie yeaal abiaia¥l 235l ) 55 (1612) cm™ sie alisid
SCHy ic senal aliaiaVl ol U asai (1452) aic dejs Ly <jelag
S Gada dimal o peall ciad dadY) Caub LSl e .(Arom-CH,-OH)
CM™ G $sane daugic deda Lelii (14) JSAN & daiasdl (aliiud
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50 A8 JLie aeyy M5 (O-H) 4o soad o alkial) an gl e 423l (3420)
dn e Aal ) Gigan me Aajall Baa (lati s A gadl) (0-H) Ae genal (pai Y
[31] 4 sendd H-bonded sual ¥V aae Jlali cass (48) CM-1 2 50ay Leadi s (30
sied) 3 (1700) 2i2(C=0)d 5o SI de ganal abaiad] ajall 235 .OH
pa & s Al el X ([32] 51 el ae (TA) Guli Je B
o Al sl Ja€ s el aadlae ulsn e Jib (1300-100) cm™ b aliaia)
[33,34] 3 ¢y sl

50— \
|
1 i l P
a0—] o \
| | I
\ ol I
. I A
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] \ / | I
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Molar Conductivity 44 ¥ sall dul <) Adua st ciluld

[35,36] 10°M S5 ic 5 sl cilaiaall 2y 3Y sall dlua il il &
50 V) Joalll (e g5 e (DMF) ald o aysh Jie B cude
A s L35S Led 4o g S ddall aaad a ad ellhg ¢ a3 ) ja a2 by 5 A
e SU e ) A Y gall AL Sl Alua gl luld e a8y ([37] Aalaie
Cr(ll) saal 1:3 Aty Jasay g 5 ged Aalaiall yoe il jal) o gla el
13 Jsall A age WS
b raaal) dieall (Ohm™.cm?mol™) 4¥ sall 4l Sl dduasil ad (13) Jsaa
(10° M) 38555 25°C 3o da 0

. 4 ¥ el dilua 51l dolua gl
379 . i .
G ol daal) Am (DMF) Ay sl Al
Am (Ethanol)
Cr-TA CI’(C76H52046)3 216 119 3:1
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Analytical Stady for Extraction Process from Tannic acid
and its Application for chromium ion (111) removal from
industrial water.

Abstract

The research included study of extraction natural compounds (tannic acid)
from pomegranates which used as the most important material in water pollution
treatment with heavy metals by using high performance liquid chromatographic method.
In addition to spectroscopic methods such as (UV-Vis, FT-IR) to estimated complexes
formed between metal ions with tannic acid. The analysis was achieved by Cig column
(250 mm x 4.6 mm i.d., 5um particle size) with UV. Detection at wave length 265 nm.
And the retention time 6.348 min, RSD better than +1.28 % , Recovery 98.2%, with
LOD and LOQ (0.26 ppm, 0.85 ppm) respectively. The research includes the reaction
between the tannic acid (ragent) with Cr(111) metal ion for complex formation. At wave
length 601 and the wave length for tannic acid was 281 nm. Also study of the optimum
conditions for the reaction ion of this metal ion with the reagent such as the volume of
reagent solution, order of addition and effectives of pH. Study of stability of complex
the calibration curve of complex the calibration curve of complex in the range (2-8)
ppm with a correlation coefficient r=0.9991, molar absorptivity €= 0.3*10* L.mol™.cm”
. And sandell sensitivity was 0.0146 pg. cm™.

The stoichiometry of the formed complexes between metals and tannic acid was
investigated by mole ratio method, the ratio gM:L) was (3:1) at pH = 7. The stability
constant (Kst) for complex 5.949*10* L2.mol™, Precition and accuracy of the analytical
procedure was showed for (TA-Cr)complex and that RSD%(0.62), and Erel% (1.86) for
concentration (2 -8) ppm. The physical properties of precipitants was studied through
the establishment of melting point, solubility and molar conductivity as well as the
measurement of FT-IR, with the suggestion of structural formula of the formed
complexes with the reagent (tannic acid).
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