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Analysis of Uranium and Thorium in Waste Water from

Rare Earth Research and Development by ICP Spectrometry

Pipat Pichestapong* and Uthaiwan Injareon
Research and Development Division, Thailand Institute of Nuclear Technology

Phone: 66 2562 0120, Fax: 66 2579 5230 Ext 4413, E-Mail: pipat@oaep.go.th

Abstract

Waste water from Rare Earth Research and Development Center (RRDC) was analyzed to determine
uranium and thorium concentration using ICP spectrometry. RRDC processes monazite ore to separate
uranium, thorium and rare earth elements from the ore. Water samples from the ditch surrounding the center
and from the canal nearby were also analyzed. Matrix spike technique was applied in this analysis. It was found
that the highest concentration of uranium and thorium in the waste water samples were 3028+11 and 439+7
ppb, respectively. The concentration of uranium and thorium in the waste water samples were higher than those

in water samples from the ditch and canal.

Keywords: Uranium, Thorium, ICP, Rare Earth Research and Development Center
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Table 1 Concentration of uranium and thorium in waste water and water samples

from Rare Earth Research and Development Center by ICP spectrometry.

Sample Sample set 1 Sample set 2
code U Th U Th
(ppb) (ppb) (ppb) (ppb)
EP1 3028 £11 439+ 7 2363 £22 385+3
EP2 909 £ 12 106 +3 337+2 73+1
EP3 219+3 64+5 69 +4 301
EP4 <50 3842 <50 39+2
EP6 106 + 3 37+1 <50 80+6
EMP 83+5 48 £2 <50 45+2
DTE <50 87+3 <50 71+1
DTB <50 73£5 <50 89 £2
CN5 <50 53+£3 <50 45+2
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Table 2 Concentration of uranium and thorium in waste water samples before and after
matrix spike.

Sample U Th

code C, C, RPD % spike C, C, % % spike
(ppb) | (ppb) (%) recovery | (ppb) | (ppb) RPD | recovery

EP1* 112 137 -9.15 72.4 20 76 11.76 116.0

EP2 * 67 120 8.79 119.4 15 68 7.09 109.0

EP3 69 114 1.69 103.8 30 92 19.48 130.0

EP4 34 81 0.50 100.8 39 104 22.21 137.8

EP6 33 88 10.41 116.6 37 52 -37.58 374

EP1* = sample EP1 diluted 20 times ; EP2* = sample EP2 diluted 5 times

C, = concentration of sample before spike ; C , = concentration of sample after spike

RPD = relative percent difference
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Table 3 Concentration of uranium and thorium in waste water samples with
dilution test.

Sample | Dilution U Th
code ratio Conc. % diff. Conc. % diff.
(ppb) (ppb)
EP1 - 3028 439
4:1 2880 -4.89 454 342
3:2 2901 -4.19 464 5.69
2:3 3005 -0.76 480 9.34
EP2 - 909 106
4:1 849 -6.60 99 -6.60
3:2 856 -5.83 103 -2.83
2:3 918 0.99 114 7.55
unInsainezagima
TumsinzgsiioutazneGon Gluﬁwﬁyqmmqufﬁ%ﬂuazﬁwmﬁmmmﬂﬁy WU
vhithaied 1 uaz 2 TSmgmiilomazneis ey ganiniedun iisnniimslfioniaes

e

Yy 9

=1 [} o A 1 d‘d a wvAa d‘ (% =\ = =K A
HsesiuihnannmienimslginnuRsfumsuengsiionuaz nes ey JUMIAL ANV
=) =) [ Y 1 A 4‘ = 9 Y] 3’ Qy ] PR
giatonuaznoGenlutedinany  luvagideduy  deldsessihmemnnmisenims
UianuwRenumsuensigen  wdilsinugsiionaznesoulzdusgioonn  Tag

k4 Yy 9 9 9
ounanuaiia ludu 100 ppb nazilSunagsitienlinhnanaiesuislnihnngaasisey

da o Ao ' a2 o w 7 A a o’dy
FUIIYT HAINININVAIINANITATIVIAVDIUATINIUATIEHU

PS04-5



Ealest a a A a2 J 3 A a
® miﬂiz*}gmmmimmmaﬁ{uammiuiaﬂmmaﬂimm 10: 16-17 e9¥1AY 2550
NST 10

i]'Iﬂﬂ’liG]i’Ji]’ﬁ’ﬂUﬂ??%gﬂﬁﬂﬂﬂlﬂﬂﬂﬁiﬂi'ﬂﬁ Tﬂfﬁ%ﬂ'li!allf‘fﬁaza18N1ﬁ5§1uﬁ
% 1 an % 1 1 a o
mmfmwﬁ'wffumslumaaw LLﬂ%’JﬁﬂﬁL%fJi]NGI’JfJEIN W‘]J’J1Nﬁﬂﬁ’3lﬂ31$1’i'glilﬁ&mﬁﬂ’ﬂu
A 1 A @ 4 1 a d ~ o ' o A
ﬂmmﬂaau@giummmmamu‘lﬂ ﬁ’)uNﬁﬂﬁ’)!ﬂﬂ%‘ﬁ‘ﬂﬂlﬁEliJGlu‘]JNG]’JE)EJN AU
4 1 P o 4 3’ Qy 2 1 1A
ﬂmmﬂﬁauqamuﬂmmﬁﬂamu'lﬁ Lﬁﬂﬂ%1ﬂu1ﬂﬂuﬂ1ﬂﬁ’)@Eﬂ\‘iiﬂiﬂﬂ‘ﬂ@‘ﬂuﬂﬁﬁ%ﬁll"ll’é)\‘i
A A g 4 19 = = [l a <
‘ﬁWJ1’i1EﬂﬂlLﬁ$ﬁ1ﬂﬂuﬂlﬂuﬂﬂﬂﬂ‘i$ﬂﬂﬂﬂgﬂ’)&l cm‘mfmmmzauaghﬂmmumwa NIg

= 1 a o =\ = 9 = = = A a K 1
mmmmaﬂamﬁamﬁwﬂggﬁluﬂmmmmsﬂu% WAITUNTANHUNUAUDINANTENUAND

Y
a 4 [l
M3 uaTIzHtian 1
a 4 =1 ~ a dddy A o W a o
lumsaszgiiionaznoson Taomatia lodii VATINAVDINTUATIZH

= = 1 =~ 1 a L4 ~ A A o' = A 1
YLIUINUMPININVDINDLTYY UAMTAATIEH NG aNNYT e HANUAIALNADUGFINIT

a2 A < % q o &
VOIYLILHYN FIDNINUTNHNANTSNUVDITIA DU mﬂumﬂﬂszﬂauag“lumm

(PNEN391904

1. dninnumdanudsinapitedud 2530 “quéisenasiannsigmien”

2. EPA/600/R-94/111, 1994. Method 200.2 Sample Preparation Procedure for Spectrochemical
Determination of Total Recoverable Elements in Water and Wastes by Inductively Coupled
Plasma / Atomic Emission Spectrometry.

3. Tatro M. E., 2000. Optical Emission Inductively Coupled Plasma in Environmental Analysis,
Encyclopedia of Analytical Chemistry, John Wiley & Sons Ltd.

4. Perkin Elmer, Inc. 2006. “Optima 5300 DV ICP-OES System”

PS04-6



