Theories and Applications of Chem. Eng., 2004, Vol. 10, No. 1 227

Bis(2-Ethylhexyl)phosphinic acidZ £33 F&5x ¢4 2
3 EF (Gd, Th) &% F7}

1

oY,

ANZ, WA, AFEA, @ F, ol AHE, 234 NES
Jeien FIe eyt
A AT ANBEATH

(chan@daisy.kwangwoon.ac.kr")

’

4

Synthesis of Extraction Resin Containing Bis(2-Ethylhexyl)phosphinic Acid and Separation of
Heavy Rare Earth Elements(Gd, Tb)

S.J. Kim, I.S. Park, J.S. Kim, C.Han.", J.Y. Lee', S.D. Kim', H.S. Yoon' J.S. Kim'
Dept. of Chem Eng., Kwangwoon Uni., Seoul, Korea
'Minerals and Materials Processing Division, Korea Institute of Geology, Mining and
Materials
(chan@daisy.kwangwoon.ac kr")

1.4 &

Aeae) ARAARA ROt FEGE dE AER Art A4, Sead, S,
AvpA] T BEE FokollA o] 88X il low o]d mef M TdA= ol diaEe dsh
o - Aga2 7ES daAA FdHoer Aatetr)d o2wlt. F&F ARvtEaY vy’
S g FE13 olend AmvtEIH Y 2o 93 MJrE RelFgolt. A
Hol| A o] Hk-§-& FZEA| (extractant) & X35t U3 AL FE=7XA 9 o8] &7
7F A= 3 Y4 FEE A E FE5A &2 = FE2A4 o] v =+

71 GAE AT FEES] FHE 7§

| = A FEAEA ZEF
3 SRS

akd, Wz, dakstd 2 AAA sol sqdEn 1970t} %7] Kroebel %

Manjari= levertrel resin® 2 <& 7 styrene-divinylbenzene %A} =29 =74 o F=

AE /3] extraction-elution resins= A2, AA7MA ] G oz FPE R

Zb A A HOEE FEsHY dYTHEs & 7 dorn, AAEZRY ¢F 0.1~

1.0gm, FAZFE <F 100~1000mm A= JAE 2HT 5 A =g, 193003 7% -

BAH o7 AgH7] AlZS degadE e dFAr S o Qe SEIE viA<l

o] 78 F dv AHS Z1 2 St

2hol il QiTh.

2 AT dFAE ~Edd ge =

oluf LAHAl, 7IFHAAAE FHAET. B FAE FETFAE FF AZEIYY

Ao FXIANA FTIEF AA(Gd, Tb) T ades otttz sglal, 48 Py, =

FA et AT 3 FHE FEFAY Aee FE AERMEIHY HIS Foto

EIENASIS VR

-

.

o

S

oferZs8le 0/EH E& A10Z All= 20048



Theories and Applications of Chem. Eng., 2004, Vol. 10, No. 1 228

20] &

S| EF dAiho FE2o AMEEHe= FEAE A TBPe 4379l D2EHPAR H ol
FEod waol e FEe 7P de] ARSESIoU, D2EHPAS A 27
(stripping)ell 2dol AFe] Am7} @ol R F7]8we] s FEH FA B #Alo
AZH vk 2 Ay B %7F %53 bis(2-ethyl-hexyl)- phosphinic acidHEH[EHP])7} 71
gejo] ojAlE= S EPAS FEA AUl 9AE AAst dow FEH T EG
Extraction resin(HEH/[EHP])oll 23+ & mAZvlE gy o] g AR vk A (1)
& FEARvtEINI A HEH/EIPS ©] 83 SEF da A [MAYUSE Y
o], HEH/[EHP]®] +x2]2 Fig. 13} 2t}

RE(HA2)3 + 3HY & RE3t + 3(H2A2) (1)

ARuEao] BEa 589 HxzA o]8¥ Ba T (resolution value : a)=
olgfjo] A (2)0.® FTIHHL}.

a, =2ty - t,)/ (W, +Wp) (2)

o}, olul a Fk 5 o]dolm hH 7} o] Fox oz Fhdt)
34 3
Ao e uHe niAt X AAS A 7=

Jo
o &
o
o rott
i}
of\
e
i
o
o,
ofo
QL
¥
o

&)
]
FE=TAY A4S Figeol HeRlA FE5A9 A4
2 st FFAAAE AAZ ~EA B < AHgekgion,
b2 go s FAste FEMAIAY] FAakst Hlx | AR&staith kA
= FETA FHA AFEE = octanoic acid, ME AEEL 2~ FE&Y TP AAE EF
° T KRBT 2Rk
@it A<l HEH[EHP]E AM&3tich T3 ER st SERF 94 2EE #1359
Gd,0;, TbyO, 5 AFE3stom, &N o] 2udrAE FHAZ] &S (deionized water)
2 A7 HCIEHS ARSIt Te Ayl FHEA g FEFAE FEA
HEH[EHP]ZS S A171 FEfQl Psy(particle size: 0.105~0.2 mm, HEH[EHP] 3% 55%,
specific gravity: 1.067)S 70Coll A 24A17F o] AZAIZ 5 130gs FFsto] 1~1.5mol/ ¢
o] HCl &Hol 4~6217F wkglo]l WH(swelling)A 7] ¥, mwbol] olaf RH-a 1A A=}
2 ESES AASI ARt FEFAE SXE A9 a=vtEHIA A 0.460m,
Fol 15em) AFS A% SIEF &N FE7F 99.9% o]l &A(FEE 50g/1, pH 2.0)S
AFEEEA T 3 S5 S ERF 8§98 ICP-AES(JOBIN YVON EMISSION Instrument S.A.
JY138 ULTRACE)Z ©]29] TL=E BX3le] H2es HUlstal F554 FE=A &
S S5kt

]
o 01:0
2
o
2
ofo
° o
g
just

fl

447 4 3F

FEFA 0 9% FIERF A4 BYEse TFY FEA9 ) wEt A GEkA
T2 NaOH AA4HS T3 d FE27A4 U F54 F2FFS o8t 442 33
of Az AAstR o AHA A& FEFA = 2gd-gu)dulA Ao A A,



Theories and Applications of Chem. Eng., 2004, Vol. 10, No. 1 229

| 2 FEAE HVbet @S AR AR} 554 Wl HEH[EHP] &3 %2 33
H1t 0.628g HEH[EHP]/g resin, = 62.8%<2] HEH[EHP|¥S ¥ 33lal I SIth

FE=TA A 71ERAA H7MEel TIER A4 B nAe &S getstazt
EZaol} p-Feke] S Z47F 25025 5/5, 10/10 wt% = F71ste] & A=EntE gy A
Hol| FRAA 2SS AAeHY. 5 ARy 2ydd 208 f82n
50C, &89 AEE 02mol/ L, §&EFS 0.5m/min, T3 EF &4 FUHF 1.5molq o
AP A= Figdol HeRSth 28247, EFAm-Ae A7 o] 2.52.5 wt%d e
TE a6a=0330 o|lom, &1 126mlE LENG T EFAdm-AEre] HULEES 5/5
wt%% S A TEE ag'’=0.347, 873 132mE e Y EFd/m-AE
A7V 1010 wt%Du] FE % age"=0.727, &7 675mE EEE9l §E7o] 37
3] Foldls & vk = EFAn-AEY HIMEol 10/10 wt%d o 7H w2 2=
& YER Y. mets FIER 44 FEE A FE27A A 713 A Hot
Fol 7T E JERF A4 HyAdTel e A4S AT ¢ ATk

[e)
= =2 T M
TIEF 94(Gd, To) AP Fotol 4§ P507 FEFA & A4S T 34
& FEFA e Mg A= Figdel et Hlnd FEFAE FHL
EolE whglell 2Ed-tu A, AAA, LA, FEAG ww)E H7Eska 718
AL EFWn-FEL 10110 wt.% FHske] skl S2ldd =02 &8=2% 50T,
2 AFEE 02mol/ ¢, §E /S 0.5m/min, TIEF & FYF LsmolRon A3
A3, FF ARvtEaYYel o3¢ FIEFGI, Tb) ¥4 Al A7l Wiy X%
FEFATL B Py FEFALD W BEUEE ag=1143 o]lor] §ET7HE 580mlo]
Aok #E FEFAE A B LS 0607272 B8 Py FETAC

[e)
A=
THe 675mlE 95ml = 78RS T

9]

Eld-tuddAl sta a3
A 10/10 wt.% = 57F 8 A9 v gHde ofF 158 Frhegon, &
of o3t FIEF Y4 FEA EFAm-Fete] HIlgo] 71l
2ol s Sk

AzvtEIRY Ayl U SXEJ] FE P, FETAY AT FEFAY FTIER
Dol gigk FeEle vl | T+
P, FETARL 364% HAE AUEgs

2
2

zZ &3

1) Kalyamoy, M., Uday, S. R., 1992, J.Indian Chem. Soc., Vol. 69, pp. 563-565.

2) Akira Hino, Syouhei Nishihama, Takayuki Hirai, Isao Komasawa, 1997, J. Chem. Eng. of
Japan, Vol. 30, No. 6, pp. 1040-1046.

3) Powell, J. E., 1964, Progress in the Science and Technology of the Rare Earths, Pergamon Press,
Oxford, p. 69.

4) Yu Zongsen and Chen Minbo, 1995, Rare Earth Elements and Their
Applications : Met. Industry Press, Beijing.

5) Macho, V., Fabini, M., Bobula, S., Rusina, M. and Harustiak, M., 1994, Polymer, Vol. 35, pp.
2201-2204.

oferZs8le 0/EH E& A10Z All= 20048



Theories and Applications of Chem. Eng., 2004, Vol. 10, No. 1

GH,
>c&c1;—0\ 0 RO\QRI{‘
G / LT R
P
>CHCH H ,,0:/1)\0 ________ R/ (I)
GHE R :
| AN
(0} R / /!
& HEHA Psncture \/ / |\ SR
P=CF-----nmnnn-- O=P
o o | K
DA byt
P -
Ooer w0
b)Rmxfdnﬂ(HA)zemajétaﬂ}v
the hychogn bonds between their .
o ¢) HEVEHP-RE extractive

Fig.1.HEH/EHE structure and extractive mechanism.
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Fig.3. Chromatogram of Gd-Tb mixture for various
Toluene/n-Heptane dosages (Temperature : 50 C,
eluent : 0.2mol, flow rate : 0.5ml/min feed deposit :
1.5ml).
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’ Styrene + Divinylbenzene + Benzoyl peroxide + Water ‘

Toluene + n— Heptane + Octanoic ‘

’ acid

4—{ 2.5% Methyl cellulose + HEH[EHP] ‘

’ Stirring at 75C ~ 80T ‘

|

’ Reaction for 24 hours at 80°C ‘

’ Washing with alcohol ‘

Fig.2. Synthesis procedure of extraction resin by the
suspention polymerization method.
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Fig.4. Chromatograms of Gd-Tb mixture for Ps,; and
synthesized resin(Temperature : 50 C, eluent : 0.2mol

HCI, flow rate : 0.5ml/min).
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