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Grafting of different acrylic monomers on PET film by ¥ - ray irradiation for
selective adsorption of metal ions
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Figure: Graft co-polymerization of acrylic monomerson PET
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Figure: Schematic presentation of selective metal adsorption process
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Advantages of selective metal ion adsorption ]

€ Permits recovery of a specific metal ion from mixture of metal ions.
@ Allows the re-use of the recovered metal ion.
€ Reduces risk of secondary pollution by the recovered metal ions.

Part-1: The effect of hot DMSO treatment on 7 -ray induced
grafting of acrylamide onto PET film

¢ A new method for
the 7 -ray induced

grafting of
acrylamide  (AAm)
onto PET films
through DMSO
pretreatment  was
developed.

prlstlne PET film (b):

Flgure Optlcal mlcrograph of (
DMSO treated (at 140 °C) wet film (c) AAm-soaked wet film
(d) AAm-grafted-PET film [The black line inside each figure
represent 100 micrometer].

¢ Much higher graft yield was achieved than

previous studies

present study (y-ray) with the results obtained using other methods.

Table: A comparison of graft yield and/or graft density derived in the

Part-2 : Summary

developed hydrolyzed AAm-grafted PET
films were found to show high adsorption-
selectivity for Hg(ll) (~ 24 mg/g) over Pb(ll) (~ 5
mg/g) from their mixture solution (initial metal
concentrations of 100 mg/L and pH 4.5.

& The adsorbent can be regenerated and re-usued

for selective Hg(ll) adsorption.

Part-3: Selective Cu(ll) adsorption from aqueous solutions
including Cu(ll), Co(ll) and Ni(ll) by modified acrylic acid grafted
PET film

e Grafting of AAc acid onto PET films was carried out by gamma irradiation
and grafted film were modified by KOH treatment.

e The moadified film was used to study adsorption of Cu(ll), Co(ll) and Ni(ll)
ions from aqueous solutions.
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Figure: (a) AAc grafted PET (b) AAc grafted PET after modification by KOH treatment (c) Modified

AAc grafted PET film after Cu(ll) loading (d) Modified AAc grafted PET film after Co(ll) loading (c)
Modified AAc grafted PET film after Ni(ll) loading.

Table : Metal ion adsorption capacity of AAc grafted PET, modified AAc grafted PET compared with
some other adsorbents (From single metal solution).

Adsorbent Cu? adsorption | Co?*
capacity (mg/g)

adsorption | Ni?*
capacity (mg/g)

adsorption
capacity (mg/g)

Pristine PET film [present study] 0® 0= 0?
AAc graft PET film [present study] 10.0° 7.0° 8.0°
Modified AAc graft PET film 100.0°
[present study]

Itaconic acid/acrylamide graft PET 7.73" 14.81°" 13.79°
fiber [Coskun et al., 2006- React.

Funct. Polym]

Methacrylic acid/acrylamide graft 31.25° 27.17° 43.48°

PET fiber [Coskun et al., 2006-
Sep. Purif. Technol]

Cross-linked and non cross-linked >80 "
chitosan [Schmuhl et al., 2001]

a: experimental value, b: calculated from the Langmuir model

Part-3: Summary

¢ The prepared AAc grafted film showed high
selectivity towards Cu(ll) (~55 mg/g) over other
heavy metals (~ 7.8 mg/g for Co(ll) and ~ 9.0 mg/g
for Ni(ll)) from their solution (initial metal
concentrations 2000 mg/L and pH 4.

¢ The film can be used repeatedly for selective Cu(ll)
sorption.

Grafting method Graft yield (%) Graft density
(ng/cm?)

UV radiation [Coskun et al., 2006] |0.3 2 -

UV radiation [Bag et al., 2000] - 102

CO, laser [Bozkaya etal., 2012] |- 3592

SI-ATRP [Coskun et al., 2006] 1.37 2 -

SI-ATRP [Zhang et al., 2010] 2.52¢@ -

Conclusive remarks of present study

y-ray irradiation [present study] $15.5 (+ 0.5

a the values are described as they appear in the references

Part-2 : Selective Hg(ll) adsorption from aqueous solutions of
Hg(ll) and Pb(ll) by hydrolyzed acrylamide-grafted PET films

e AAm grafted PET films were hydrolyzed by KOH treatment and the hydrolyzed
film was used to study adsorption of Hg(ll) and Pb(ll) ions from aqueous solutions.

Table: Ho(ll) and Pb(Il) adsorption capacity of AAm-grafted PET and hydrolyzed AAm-grafted
PET compared with those of other adsorbents (from single metal solutions)

Adsorbent Hg(ll) adsorption capacity | Pb(ll) adsorption capacity

(mg/g) (mg/g)

Pristine PET film [present study] 0?2 0?2

AAm-grafted PET film [present study] 15.0° 1.3°

Hydrolyzed AAm-grafted PET film [present @ @

study]

4-Vinyl pyridine/2-hydroxyethylmethacrylate- 15.72b 1.21°

grafted PET fiber [Temogin et al., Water Air Soil

Pollut. 2010]

Activated carbon obtained from palm oil by 52.67" 48.96 "

products [Wahi et al., World Appl. Sci. J. 2009, |

Modified starch-based adsorbent [Huang et al., 131.2°P 123.2b

J. Hazard. Mater. 2011]

Poly(HEMA/chitosan) membranes [Bayramoglu 39,52 37.0°

etal., J. Appl. Polym. Sci. 2007]

a: experimental value, b: calculated from the Langmuir model

Thus present study shows

e The preparation of new selective adsorbents
through 7 - ray induced grafting of functional
monomers on PET film.

e Adsorption of specific metal ions selectively
and effectively from binary and ternary metal
solutions.

Some other ongoing research work

(1) Amidoxime adsorbent has prepared by radiation induced
grafting of acrylonitrile on polyethylene film. The prepared
adsorbent is very effective for Cr(VIl) removal, The highest
adsorption capacity obtained was 200 mg/g of adsorbent.

(2)iminodiacetate group containing adsorbent (IDA) has
prepared from GMA-g-PE non-woven fabric. The chromium
adsorption of IDA adsorbent reached to 83.75 mg/g of
adsorbent.

(a)

adsorbent
before (a) after (b) Cr(VI)
adsorption

Amidoxime Physical appearance of IDA
adsorbent before (A) and after

(B) copper adsorption
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