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A Preliminary Study for Recovery of Uranium from
Dilute Solution by Adsorption

Hideshi Sexi, Isamu Kasmiki, Makoto Sakar
and Akira Suzuxki

Abstract

A preliminary study for the recovery of heavy metals from dilute solution by
means of adsorption was carried out. UO, (NO;), and AlPO, were used as
the adsorbate and the adsorbent, respectively. Experimental conditions such
as adsorption time and particle size of the adsorbent were examined. It was
found that AIPO, is a good adsorbent for the recovery of trace uranium, and
the adsorption of uranyl cation onto AIPO, can substantially be regarded as an
irreversible process.
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Fig. 1. Effect of contact time, ¢, on the Fig. 2. Effect of centrifuging time, 7',
adsorption amount, W. on the adsorption amount, W.
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Fig. 3. Dependence of adsorption amount Fig. 4. Dependence of adsorption amount
upon the particle size of the adsorbent. upon the surface condition of the
adsorbent.
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Table 1. Irreversible adsorption model

fractional adsorption
volume of sample
concentration of adsorbate
number of adsorption sites

1) in the case of V < N/C,T
P=1

2) in the case of V > N/C,T
PV = N/C,T = const

e Wt we we

= Q=N
~

100 P i3RI I T =04 22 D5 b,
”?Y‘”V REanEE, P=1-C/CJ, Td %, Tablel TR
A

\° U AR R E E 7 iz, BERIOERBHENTWSR

. ;\\ h (9<1), WHOWRBB 2 TNTHETS (C=0) T &,

2 B, EEVESCHEINIE (=1, P CT i
V=050 x\
\i

§a) §\& P-CT=NT/V(=const.) OO BIRicid &
X 2:(11 PRET 5,

o w2 .|  Fie 6 O, EXOBAAICKT 5 L OFTUR

M 1 FEFACESOTHEINIERR TS 5. Fig. 60

R, AIPO, ~D U5 244 DRB TR TS,

0 05 FHEATEREEFVTOREMBBL HTIREH LR

10
T
Cl (mmol /1) FUTWh. 2%, Fig. 6 OFH@ME, P=1 OEKRD

Fig. 6. Plots for fractional adsorp- oo wyempmcEm s, o RWEFOSEREE, NI, ¥k
tion, p, vs. total concentra-
tion of UO,*, C,T. HoND, LIZMN-T, TOFuy b, BEROERE
%35 ECEETHS L ER D,

HETHRNI LS, WAEDOY S L OEIRIEOWT, ChE THEIPFESTbN, EEREEHR
EUTHR=BLF 2o BRBTHLCED, BFSICL-THEINTVS2, BH5D@EFICIN
i, TiOs ~D YT =i 4 o D BWFREEL, 750 pg/g-adsorbent & /L > T 5H, A TD AP-2
Tid, BIFIRSEEDS, 122 mg/g-adsotbent &2 h, Thid, TiO: DHADHKI 163 FCHEY T 5, L1
DT, APOH Y5 > OEIC E » TENRIIEERTHS L E¥b s, RO, FA, KT
PEOY T DEIROES, JEfFE4 40 OFE U7 BEY 3.3ppb &AM TORREM L H 4
WEETHDCEE, BRINAEELZVRENSRINTN S, LT, EHNEAD
ik, 17, S OMEFRELEINTE Y, CARDVTRSEILEHRNTLIFETD S, 48,
KGRV E, WAKFOY I =44 OME, 3,3ppb=1.39x10"°M. R RETERMEEE L T,
ZDEIRBT S AP-2 ~D Y 5 ORFER I AR, £%, W=1.12mg/g-adsortbent. 5 L
6=0,009: KD N3,

# *

AlPO, BB LT, 5 v 2 BEENTAMERT-> TS, ARTHE, RELEOEBCE
4% EBREM, AlPO, DR, MIMEOEVCYEEEECRIITRE? S, ERNERZTN, 20
HELBEREBOED L ETORMZMA T, ZOHE, BN, RO E¥bh o1,

1) AIPO, iwd 295 =4 4> ORFERIT, HBHm < BITL, #1259 T REFEEET
%,

2) WEEICHT 2 HEROMEOREIFROBMATHIL, FEHTE 5,

3) HESAME 2hic L A RERIOREREOE I, RERICKITEEREL D,

4)  PUNELM:, REOENCHLD ST, AIPO~D 95 =v4 % O %RFEId, Langmuir DK
EReH s,

— 170 —



% HkFOY I v OREIY

5) 3 hHi, LIMOFRE AIPO, BEAIZ, RMKERD, £4, Rusdbbbbsd, vi=u
A3 ORECHL T, A—OREEETR, K,=6.7x107°(/mol) % b,

6) LEOEMESL, FEEICKE{, Langmuir OFER (R (2) T, VK. DEPER TS &,
RAIEHE E FAHiEdh, AP0, ~DY 35 =44 OEE, TOEFVTEHELTE 3,

X [

1) Ogata, N., (1982): Adsorption rate of uranium in seawater on granulated hydrous
titanium oxide and its application for the plant design. Bull. Soc. Sea Water Sez.
Jpn., 35, 266-273.

2) BH B (1977). @mA»rbvIvERs (D). w@k¥Eads 31, 3.

3) Duncan, J.S. (1970). Introduction to Colloid and Surface Chemistry. chapter 7, 8.
Butterworth & Co. (Publishers) Ltd., London.

4) WHEAE-HO B-F)ET (1965). 7wty Ik s8@b0y 5 OEER. SHit
Z, 111-115.

5) EfER (1965), W&, $HIE Ll B

6) B B EiEHFR (1969). fwAk+1rbov sy ORR EFHE 11, 82.

— 171 —



	0166.tif
	0167.tif
	0168.tif
	0169.tif
	0170.tif
	0171.tif

