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Separation of Uranium from Waste Water by

TBP Impregnated Resin

*Pipat Pichestapong1 and Uthaiwan Injarean1
"Thailand Institute of Nuclear Technology, Chatuchak, Bangkok 10900

Phone: 0 2562 0120, Fax: 0 2562 0120, E-Mail: pipat@tint.or.th

Abstract

In the process of uranium purification for nuclear material development, it is necessary to remove the
uranium contaminated in the waste water effluent from the processing facility. For the waste water contains little
amount of the polluted elements, the effective separation method must be used. In this study, tributyl phosphate
(TBP) impregnated resin was used to separate uranium from the prepared waste water simulating the waste water
generated from the processing of monazite ore. The prepared waste water composes of uranium and some
chemical reagents such as sodium hydroxide, hydrochloric acid and nitric acid which are used in the process. The
concentration of uranium in the waste water is 1-5 mg/L and the concentration of sodium, chloride and nitrate ions

are 20-100, 200-1000 and 100-500 mg/L respectively. It has been found that the uranium adsorption capacity on
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the TBP impregnated resin increases with the increasing uranium concentration and the highest adsorption
capacity is about 0.032 mg U/g resin. The concentration of sodium, chloride and nitrate ions in this study slightly

affect the extraction efficiency of the impregnated resin.

Keywords: uranium, waste water, TBP, solvent impregnated resin
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Fig 1 Equilibrium distribution of uranium in prepared waste water and

TBP extractant.
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Table 1 Extraction efficiency and uranium adsorbed in the extraction of uranium

from prepared waste water with TBP impregnated resin.

U conc. in feed Extraction eff. U adsorbed
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Table 2 Extraction efficiency in the extraction of uranium with TBP impregnated
resin from prepared waste water with various concentration of Na, Cl and

NO, ions and uranium concentration about 5 mg/L.

Na conc. | Extraction | Cl conc. | Extraction | NOs conc. | Extraction
in feed eff. in feed eff. in feed eff.
(mg/L) (%) (mg/L) (%) (mg/L) (%)

20 10.20 200 11.33 100 10.64
40 9.40 400 11.94 200 7.70
60 8.87 600 10.13 300 7.06
80 7.41 800 8.99 400 6.58
100 8.81 1000 7.07 500 6.56

4 Y a 1 9 @ [ [ % Qy
NNHANINAAIN M3 1FsFuNguAIeaIaia TBP Tumsanausngsiionainiiing

Y a A @ 9 & 1 @ ' a A
ﬁﬁﬂﬁﬂi‘l’iﬂ‘igﬁﬂ‘ﬁﬂWW"UfJ\‘iﬂWiﬁﬂﬂ]lﬂ'ﬂ'ﬁ%iﬂm 11 % cmmi]“lu’gmmuﬂ LL@ﬂﬁ%ﬁ‘ﬂ‘ﬁﬂWWﬂl@\i

ISR Y

Li' Y [ =1
9uA28 TBP Nlylumsanagsilon

q

o & A 99 v 2 a
nmsanaiamnsomyldgeld TaemanudSunanssu
] 3 ~ =2 A A A (% Y a A A 1 ' A
e lsnamweniimsAnyunu@nlumsidendranarind UMz aun 31 151 D2EHPA (o

o Y a A o A =3 a {q 9
millddszaninmmsanangeiiu uazaalSuanssunldaan

5. as1

Q

Y
9y @ [ =

M31H5BU Amberlite XADI6 lumsiasousFungualosiana TBP U WuIusdu 1

a

niuanNsngaduAIana lagais 2.24 nfuvie 2.88 dadans laelsz@ninmassmsanauas

v Y
S A =2

anuannsalumsaagsiisuvoussungudredranall Iageuamanuduiuvesgsitioy
a1 ds! Y = a

] 3 LA @ a o 1 @ a {
Glumaﬂwmm?mmqwu Lm&ﬁWMWﬁﬂﬂﬂ%UQLilﬁﬂNllﬂﬁﬁﬂﬂ 0.032 HaansuABNTUITTU N

QU

K Q’I a a QJ 1 a 1
anududuvesgsionlhnalszna 5 dedniusedns druanududuveslyfon nao

J l A= dal = ' 9 Y 1 a A =
lliﬂ LlaglrLUWIﬁﬂGluG]ﬂ\Wlﬂﬂ‘mu 3JNaﬂ@umWﬁu@ﬂﬂ@ﬂigﬁﬂ‘ﬁﬂWWﬂ1§LLfJﬂ§JJ!§L°L!fJ3J Iﬂﬂ

a A v A Y A aé Qy = Y 9 gj a dsl d*
Useansmmvesmsanaluuiliuanas maummmmwmmaﬂ"laaaum 3 FUAUGIUY

6. naAnssNszMA

9
av A o o/

el lasumsmivayuntunuganyulngainis19e NauazIfINssuIn

ununan duinnunannIneenaas tazma luTadurana

PC09-6



a a s aa A ¢ YA
ﬂ13TJ55"IqﬁJ'J"Iﬂﬂ‘li'W]fJ‘IPf‘IfW]S!!ﬁm‘ﬂﬂiuiﬁﬂu?mﬁfﬁ AN 11

]
v A

a a 4
UN 2-3 NTNPIAN 2552 ﬂﬂﬂiz‘ljllllﬁﬁi Vl‘i/]EJW‘ImEBfJ“]Jﬁﬂ WA NFUNNWA

7. 1I9NA1591994

Juang, R.S., 1999, Preparation, properties and sorption behavior of impregnated resins
containing acidic organophosphorus extractants, Proc. Natl. Sci. Counc., 23 (3), 353-364.
Metilda P., Sanghamitra K., Mary Gladis J., Naidu, G.R.K., Rao T.P., 2005, Amberlite
XAD-4 functionalized with succinic acid for the solid phase extractive preconcentration
and separation of uranium(VI), Talanta, 65, 192-200.

Metwally, E., Saleh, A.Sh., EI-Naggar, H.A., 2005, Extraction and separation of
uranium(VI) and thorium(IV) using tri-n-dodecylamine impregnated resins, J. Nuclear and
Radiochemical Sciences, 6, 119-126.

Marcus, Y., Kertr, A. S., 1969, lon Exchange and Solvent Extraction of Metal Compleses,
Wiley-Interscience, New York.

Pichestapong, P., Injarean, U., Analysis of uranium and thorium in waste water from Rare
Earth Research and Development by ICP spectrometry, The 10th Conference on Nuclear

Science and Technology Conf. Proc., Bangkok, Thailand, 2007.

PCO09-7



