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Determination of Thorium and Uranium radionuclide distribution
coefficient in bedrock of Anarak disposal using discontinuous laboratory
method

Hassan Aghayan', Aliasghar Gorbanpour Khamseh!, Mohammadhassan khani!,
Amirmasoud Taherian?

1. Nuclear Fuel Cycle Research Institute - Research Institute of Nuclear Sciences and Technologies - PO
Box 14395-836, Tehran - Iran
2. Iran Radioactive Waste Management Company (IRWA), Tehran, Iran, PO Box 14395-836, Tehran -
Iran

Abstract:
In this research, determining the distribution coefficient of Uranium and Thorium in the bedrock

of Anark landfill was done by discontinuous method. Based on the qualitative results of XRF,
macroscopic studies, light microscopy and quantitative XRD analysis, it can be concluded that
the studied rock is a sandstone with clay (more than 30%) named feldspathic greywacke quartz.
The results showed that as the particle size increases, Ky decreases and remains almost constant
at higher particle size. This was attributed to the increase in the surface area of the particles due
to fragmentation and consequently increases in the contact surface of ions with the active
adsorption sites in the bedrock and thus increases Kq. K* calculated for Three concentrations
(10, 100 and 1000 mg/l) of thorium and uranium aqueous solution (Anark underground water)
and the average size of crushed bedrock particles with dimensions of (100u -2.3mm) 11.72, 10.61
and 4.20 ml/g for thorium and 6.81, 7.01 and 2.53 ml/g for uranium were obtained respectively.

Keywords: Bedrock, Thorium, Uranium, Distribution Coefficient




M.,\:@.&nmb ‘Qb.@: ;Q\ﬁ‘

Ve elatianV

: doddlo .Y

5o ol pen Sl Sl (b 5 sl 4z ) ooy 0wl jecdasi b slaandlS sindl; &2l
el (Ka) 1395 5 9ge @595 cal o el 38 51 ranl ooy lislone s )3 wlgi oo oS o piall (o o0 otes
S Jleglsiea) ool @loojle 5 0an ¥l dlse o ol GloiiSeny ealiSiog il
Ka s x5o3lail gl ool @glate alies sl iz b slocw g S o polie cpl .ol (g Kw clbga,
Koo 59y 5 Jzee 50 5lodoe Gos,y cdze 50 dugnli (hg)y (Soimm g,y gl (g, 20,18 3929 (IS (g, 2
O i yd 300 Ko polie 6 Sojlail gl 1) 993 4 bgyye s 3 bg, 0 5 ails (oulee g blse 3g, 0
I olge sl Lo Koo gy oSl Jido 4y ;b o3y 50 il Slie 39y p 50 odalCumsy gl col
Jedo @y Joe silaoe g oo )0 ey Slahs; Geiared 39,5 o0 )1 039 Jedljgitws 5l el oolinal L8
33 &% wrd e Slp wgnl (g, 5l I 0gr sialysu eolaiul LB w3gr 6510 0 e e slahg, S
5o LailSsi soly cnl vszs cde a pgilsl 5 pss slogm el [T ws eolinal Jlaisyge iy S

ol 009y axlllacs g0 lalé oogae ;o glaiis sdilows

SLETITRS

1 Ol ptexd g Olgo —Y-)

Gl ol a4y leas! sl b liw g o S glaiis olfailany s Saw ol 5l s S diges
sloiole;l 6l sLis,ge ol b gyl gl -l o5 ;5 51 TA(NO3)2.5H20 3 UO2(NOs)2.6H.0
REV L) J)U olfdal.o.m.: é.lo).: 00 ()R 6LD\.)T )| AJJUQ.A\))}A 6Lmu5.> 43.....:5*.)[4 A-h.\?

HECIVENE SURESI DS\ QPR S5 §

50 oadudls p atd ladiges e wad Ol o ¥ Gas jl A b oS aiie 3,k 5l Sw sledigel
el o 00l lid a0 TR3 & jg0ay VIS

Legend
@ Samping Poet
[Jecuncery of see

)-k‘-““‘-i‘-w)‘ Ls)‘éﬁé\i}oidm:\ JS...;
f03 305 SBOT g i Ko (b duatiien -¥-Y

)Q I8 ared QP ()*9(51:“ Y,\w 9 \,V A ",V 4’,& 4‘,\” 4‘,\) ki &_JI)O O)‘u\a| C».S.LQ)Q ‘u\:q‘ ).u.u) S LsLQd.J?.oJ
Y S50 Lo slp g wges Yo XRD 5JUT g 81,550 Jolis bty SIS Sldlae jglateds .o soliul la iale;]
S8 b sladils 5l aS aiies ogw, slacKiw oyl a5 aas o olis baiges 055Ky Slo algds .ol aLils  diges




O s Gins o il S paags 5 S

i dagd o8 (O g5 (O )

Ve elatianV

95 g a5 WS o wnl S3b ablie B,5 5,0 s Siwauwle o5 5 ond S5 o dee Y5l jxeS
Gl "Wacke" aolS Kowanle sandid 4 azg LY S s £V0 51 i e sle slgime b Svanls

[o] Sgu g0 03laiwl 1V 5l o gwy b b ol Swasls 5 3560

CealS gy G le S 50 Dz 5 B8 (o) e ile oy Dleasald g 35155 jim I KPL 10) (55500 558 31,55 Sagit ¥ IS
(SanlS= I e lowssls=FSp 55)155-QZ schizne) (Ologws (o) il Su 0 Sz 9 5055 L g

5 (Qo,0 VW)l ol Slowald g45 g0 a5 (¥ JSo)ams oo plis XRD (o5 Jdow g auios ol
doss Judow g 4300 ¢ 350 Slalllas 1o sadionlice gl SIS SIS 5 ogdle 20,15 3929 (duo )0 A-F) S5 e
Slas 1) (Ao, Y-Y)&S g (ao,0 B)u IS (ao 0 A-V)cud] d(as o YA-YY)Cish jgalise slo SIS XRD o5

.MQ‘SQ
3000
2500
2000
£ 1500
2
2 1000
=
500 ! !! ! I
0
0 10 20 30 40 50 60
20
5 XRD gl ¥ S
Sample: Phase(s) Phase(s)
HA-1398-ANR-002 Montmorillonite (13-0135) = 32% Calcite (05-0586) = 6%
Az : 22584-127191 Ca0.2(Al,Mg)2Si4010(0OH)2 xH20 | CaCO3

Date : 2/3/2020

Quartz  (33-1161) = 24%

Muscovite - illite  (26-0911) = 8%

Sio2 KAI2Si3AIO10(0H)2
kV =40 Albite (09-0466) = 15% Chlorite  (29-0701) = 5%
mA =30 NaAlSi308 (Mg,Fe)6(Si,Al)4010(CH)8
Ka.=Cu Microcline (19-0932) = 6% Gypsum (33-0311) = 2%
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