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5i o>l 1-2
Instruments

(UV —Visible) Lemiidl) (3 58 — 4 jall L2y Cilyhas )

A) UV —Visible, Spectrophotometer Shimadzu UV —Visible, 1700 Japan.
B) UV —Visible Spectrophotometer, GBC Scientific Equipment, Cintra-5, Italy.
Apaalall Al G Sl Y
Hanna, pH —meter 112 Instrument, Romania.
Bl ds ja aSatia g A jeS ) e 35 e Sl slaadl Jles Y

Thermostated Shaker Bath, GFL (D-3006). Fed. Rep. of Germany.

AlasSl o) gall 5l 9] Cadail 5L jeS o 4 Lt
Laboratory Oven, Memmort / W. Germany.
g S el 2 y—hll Jlea 0
Centrifuge, Megafuge 1.0, Herouse Sepatech, Germany. (3000 rpm)
A e i) pe day )l (63 Gils eSOl T

Electric Sensetive Balance, Sartorius median, Lab. BL 210 S., Germany.

Hot plate with Megnetic stirrer, LMS -100, Korea.
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(TG) sl goloall Jidadll ald Slea A

TG/DTG were carried out with a Setaram TG-DSC-11 apparatus with fully
programmable heating and cooling sequence sweep gas valve switching and data

analysis, USA.

(FTIR) ¢l_eall cant 8Y) Cala (il e A

Fourier transform infra red (FTIR) spectra were recorded by using a Perkin-Elmer
1750X spectrophotometer using KBr pellet in the range of (400-4000) cm™, USA.

Chemicals d__ il oS Dlg ol 2-2
leailiad (any Gacaly A (1-2) Jsaadl 43 sSaall 40lasSll ol gall Cilexias)
Al Sl
Al 3l Lpaailind (a5 Alanusal) il LS pall 1(1-2) Jsanl
Substance Chemical Molecular | Purity Source
formula weight
Chromium(III) nitrate Cr(NO3); .9H,0 400.15 99% BDH chemicals Ltd,
nona hydrate Poole, England.
Iron (III) nitrate Fe(NOs)s .9H,0 404.00 99% BDH chemicals Ltd,
nona hydrate Poole, England.
Cobalt (II) nitrate Co(NOs), .6H20 291.04 99% | BDH chemicals Ltd,
hexa hydrate Poole, England.
Nickel (II) nitrate Ni(NO3), .6H.0 290.81 98% BDH chemicals Ltd,
hexa hydrate Poole, England.
Titanium tetra TiCly 189.71 99% BDH chemicals Ltd,
chloride Poole, England.
Lactic acid CH3;CH(OH)COOH 90.08 90% BDH chemicals Ltd,
Poole, England.
Phosphoric acid Hs;PO, 98.00 85% BDH chemicals Ltd,
Poole, England.
Nitric acid HNO3 63.01 70.5% | Fluka— Garanite,
Switzerland.
Sodium hydroxid NaOH 40.00 99% BDH chemicals Ltd,
Poole, England.
Ammonium NH,OH 35.00 98% BDH chemicals Ltd,
hydroxid Poole, England.
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Preparation of Titanium Phosphate
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Aoy Gloel ol B 4idad 5 el aay (3000 1pM) A ess 488y (30) Bl (5 S,al
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Preparation of Standard Solutions

Cr? oV Gwlia)l Jelzall juomi
& (Cr(NO3)3 .9H,0) e (0 e (7.69) 43 &llag Cr*d sl ouldll Jslaall jacans o
Dwand ai Sl Jslaall 138 Gas ppm (1000) S i Jslae spcasil elldy shaiall slall (e il (1)
S8l Jsladd) o anliall aaall 335 ppm (50 — 10) o 7555 S0 s s 0] (e Adbdal) Jllaall
hiall clally 4835

Fe® 5V Guwliall Jolxoll juaxi .

& (Fe(NOg)3 .9H20) e (1 o2 (7.21) Ay cllds Fe*® (5 sl Jslaal) jumat o
aaad o 3K al Jslaall 138 ey ppM (1000) S8 Jslae spiandl llyy Slidl el G il (1)
SSsall Jislaall e caniall aaall 336 ppm (50 — 10) o 2555 580 Sins O s (g dddall Jillaall
hiall elally 4dias

: Co*? QSAJ swball Jol=xoll juaxi.v

& (CO(NO3); .6H20) rle (30 ol & (4.93) 413k clld5 Co*2 sV (bl Joladl) juans o
sl 5 3Kl Jslad) 138 ey ppm (1000) 3855 Jslae jpcasil elldy jlaiall clall (e 5l (1)
IS el Jsbaadl (e il aaadl 336 ppm (50 — 10) oo zs) 8 S s O s (e Adiaall Jillaall
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- Ni*? USJM U—uuLm_” Jg.].zo.” Moo ¢
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L egdgall S gyue Jalo juasd e
5e e (100) & (NaOH) G ale (0.04) B3k clliy oy seall 35 38 Jslae pmat o

0¥ 54 (0.01) S5 Jslase juanilelld g pladdl) o)

Celyudl ol Jelxe  juaxin
il (mda g Ja (0.367) 230 @lldg (5 5¥ 5 (0.01) Sy sl Gaala Jglaa jpasi o
bl el e Ja (500) G pnall JaSI &5 Sl

niziog whcll pzgoll Jo bl sumi 52
O sleall

Determination of A max and Calibration Curve
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> sall Jshll die 380 5 03] (aliaiaY) Guld aiy Al all o2 (8 Alesiusall @il 50 4kl Jilladl)
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Determination of Adsorption Isotherms
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Fffect of Temparature on Adsorption
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GilS (323,313, 303, 293) 18 A lEa iy ) s s (NI, Co™2, Fe®d, Crd)

b d_waolzll i Il il 9-2
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Fffect of pH on Adsorption
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Results & Discussion
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Abstract

The industrial wastewater and another pollutants water were
required to the treatment to reused another time. The adsorption has been
an importance role between removel methods of different pollutants from
water, the aim of this study is to study the ability of titanium phosphate
surface for adsorption some poisonous heavy metal ions such as
(Cr*3, Fe*3, Co™2, Ni*?) from aqueous solutions. The results showed that
the adsorption isotherms were similar to Freundlich and Langmuir

isotherms (S, L) according to Giles classification.

The effect of the acid function on adsorption process was studied

showing that the cations have different effects, as follows:
On titanium phosphate surface (Cr*®) ion is follows:

pPH=5>4>6>3>2>1

On titanium phosphate surface (Fe*®) ion is follows:
pPH=4>5>3>2>6>1

On titanium phosphate surface (Co*™?& Ni*?) ions are follows:
pH=5>7>9>3

The adsorption phenomena on titanium phosphate surface was studied at
different temperatures in the experimental range (293 — 323)°K, the
results showed that the adsorption of (Cr*&Fe*®) ions on titanium
phosphate surface decreases with increasing temperature, i.e., exothermic
process, while the adsorption of (Co*?& Ni*?) ions on titanium phosphate

surface increases with increasing temperature, i.e., endothermic process.
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The study results showed that the adsorption amount of four cations on
titanium phosphate surface in temperature (303)°K are follows:
Fe+3 > Cr+3 > Ni+2 > CO+2

The effect of adsorbent weight and adsorbate ion concentration on
adsorption process was studied and the best adsorbent weight was:

(0.1)gm and the best adsorbate ion concentration was: (50)ppm.

The kinetics of adsorption were studied according to Lagregrans equation
of pseudo first order and pseudo second order to calculate reaction order,
the results showed that the adsorption of all cations on titanium phosphate

surface follow Lagregran’s equation of pseudo second order.

The liquid film diffusion effect and intraparticle diffusion rate effect of
adsorbate ions play asignificant role in controlling the Kinetics of the
adsorption process, and the results showed that the adsorption rate

increase with increasing adsorbate ion concentration.
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