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Abstract

This study was performed to evaluate the co- and mutual separation for Am, Cm and RE elements
from the simulated multi-component solution equivalent to real HLW level by a Zr-DEHPA(di-(2-
ethylhexyl) phosphoric acid containing Zirconium)/NDD(n-dodecane)-HNO: extraction system. Zr-
DEHPA was self-synthesized and the optimal condition of (15¢/L. Zr-1M DEHPA)/NDD-1M HNO,
was selected taking into consideration of prevention of the third phase, and effects of concentration of
DEHPA, nitric acid and impregnant amount of Zr on the co-extraction of Am, Cm and RE. In that
condition, the extraction yields were 81% (Am), 85% (Cm), more than 80% (RE elements), 98%
(Mo}, 85% (Fe), 98% (U), 73% (Np), and less than 5% (other elements) so that the system developed
for the co-extraction of Am-Cm/RE was proved to be available. For that, however, U, Np, Mo and Fe
was elucidated to have to be removed in advance, and Zr inducing the third phase formation was
found to be practically excluded. The co-extracted Am-Cm/RE were sequentially separated in an
order of Am-Cm (stripping agent : 0.05 M DTPA-1M Lactic acid of pH 3.6) — RE (stripping agent :
5M HNQy), and then their separation factors were evaluated. At above conditions, Am of 65.4%, Cm
of 63.9%, RE {except for Y) of more than 85% were stripped.
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2% Ao &3 Am-Cm/RE 9249 F8a] & o]o] Az i QT2 S43tgc}t A
24 Zr-DEHPAE Al AZ3}1L, A 34 WA 23 233 24 55, DEHPA 5%, Zr §
FF Tol FF2 vAE dFE Wt A 2302 (15¢/L Zr-1M DEHPA)/NDD-1M
HNO, ¥% A& dAstth, oluf 582 Am (81%), Cm (85%), RE ¥4 (80% ©]°), Mo
(98%), Fe (85%), U (98%), Np (73%), 7]E} 94 (5% o]3}) 522 Am-Cm/RE®] F5-2] HLA

& B3, U, Np, Mo, Fes] AAZA7 Basta S3) Al 34 24 #3222 zro) Al 34
€]2] golo} gt 281 F5%H Am-Cm/RES Am-Cm (9524 : 0.05M DTPA-1IM Lactic
acid-pH 3.6) — RE (85&A] : SM HNO,) €22 4% Ta]a}oq zyzte] BE|A5E Bk Y

o o]u] Ame 65.4%, Cm< 63.9% RE QA (Y A 2))E 85% o|ato] d32 o},

[s]
i

FAD ol e, AlF, SER 94, Zr-DEHPA, 35%, 335

R=4

—

I.4

st m7ke] tEjutol = (o] F An(ID22 &7))
ol Am, Cm¥} RE (Rare Earth elements)2] Sg]o 7
£ o] 7}A] Whie] AA AL /1ot [1-3], An(Ime}
REZ} BF W7F2 31813 A3 §40) A9} FAls}
o B 77 AAHRS = B3k ob7A|
71g0| FHA] 2 o, o} A= An() % RE
o] 43 e BE&E FANIIE AL Al F31H
330t Aan(i) 2 REE A F-2lehe dubd vy
© 2 Ak2(0) FA(donor) BHEHE] R71204 32
A2

FFZ3 &, o2 DTPA (diethylenetriamine
pentaacetic acid)® 545

B4 o] 2-DTPA 3] A& HA
&= (complex stability) 2}o]& o] &3] An(I) & &
23k Aol [4), ol L. WAt An(Im) ¥
RE®] 43 #e=7} Eo} WAE n=9 UREX+elAM
= HEAE HESIAL vt 51 An(Il) ¥ RES] &5
A =9 U R DEHPA(di-(2-ethylhexyl)
phosphoric acid)7} o]-&5 1 1o} [6], DEHPA:
A%t F= 0.1Me] AT FAex FHF o] 7hsdtE
2 o]Z AA HLW (High Level radioactive Waste : &
& 2~4Me] Fat v ol A8-517) fEjMe g F
o] A= A7l #AFol dasith, welA An() 2
RES] A% #2]x7) Bl@A F2 DEHPAS AH &
adhz AN A AEE 2ANT 5 U
to 2 F4 T Zr-DEHPA/NDD (n-dodecane)Z

m
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5T} (71, o] DEHPAS) Zro|u} Hf So] Z3
Z HIE A @t ES4 94 9 Am, Cm, RE €
4 T BuAFTE S v A2 8.91% o] &%
AoZ A Fx (oF IM) 2 AR F5agged o
A= F2 S sk ool

£ 97+ 78 Ze-DEHPA/NDD-HNO, 5% 7
o o3 HLw 4 #l 559 2248 A meolgHo
EXE An(I)/REE 553 F o] & Az 3t
= 7ley B9A4E Hrtel dAs o Zr-

5]
= 3

DEHPA/NDDo}| 98t An(ll)/RES] FFHE23 5%
H f7)°4 2 2 HE DTPA-lactic acid &3 of 2]t
An(Ie] Aex & 2 72be Aibe) 9|3 RES]
AFE 58 47 e, A ga F2&2
) A A @7 EE 2 21 58 nAsi ),
1.4 39

7t 24 A=z

2o g2 B A7 T4 i % An(ImL
2 Am, Cmol] U, Np¥} REQ] ¥ 94 EE 1a, Ce,
Nd, Sm, Eu, Y 5ol 134 %2 Cs, Sr, Bad} ¥
FF 9419 Ru, Pd, Tc¥}, 8432 23 AutdA
FA F o 72 283 Mo, Zr, Feoll Na, Ni 2] 3
o] a7} Ff-Eol e F 24% A= FAsIAT)
SAA 2 A AMEE 2EE AlSF (MoE AlgJstue B
T A gel)? Am-Cm/RES] 9FEA|2 42t A}
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43 DTPA, lactic acid B 2t A2 BT EF A
ofo 2 F7b AA #A o] AH ARSI ol
A2k U (Merck AIF)T} Mo (unsei AF)E A 213t
I 25 Aldrich AlFolch, 223 PIc, “Npe %3
9] AEA Tech, oA, *'Am¥} "“Eu2 v|=9] IPL
(Isotope Product Lab,)ellA] 2M HNO,ll -8 o] §1
T A B4 Z4zk l3ted AMEEHSIT, o]
w) 2o] §H ] 7t o] 2L Table 137} 2t}

d2g

Table 1. Chemical composition of simulated multi-component
HLW solution.

Simulated HLW, [M]
U U 6.13 x 10*
=Np 121 x 10°*
TRU "Am 1.13 x 10°
*Cm 5.72 x 10°®
La 1.26 x 10°
Ce 291 x 10* ]
RE 94 Nd 3.42 x 10°
Sm 7.16 x 10°
Eu* 145 x 10°
Y 6.77 x 10°
Cs 3.02 x 10°
Cs-St F Sr 1.46 x 107
Ba 1.79 x 10°
*Tc 755 x 10°
Pt = Re 7.06 x 10°
Ru 2.14 x 10*
Pd 1.11 x 107
Na 6.32 x 10*
Ni 534 x 107
Hold A Fe 3.49 x 10*
Zx 231 x 10%
Mo 3.48 x 10°

* Eu : Eu(1.45 x 10°M)s} *Eu(2.02 x 10°M) it 247t &£33}o] 45ua

U. 2489 Zr-DEHPA $&A A=
Zr-DEHPAY F A A 23l &, 1M DEHPA/NDD
9} 1M At S8 (0.167M 9] Zr TS O/A Bl(ratio
of organic phase volume to aqueous phase
volume)=10|4] Zro] & o] o]F o] A wj7}A]
FE3 ob-g HXFH] {713 84 A7 2
g}, B2l ¥ f7)48-2 oAl 0.5Me] Zit Sdo 2 2
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3) A& AH3 oL AR AR JF FES
o3t A Ag F o]& Zr-DEHPAR A8ttt
ol gikofl Al DEHPAOY &J3t (V)] 5 ¥H-E-2
&3 2o (1] A7 BEL F713E, (HA),=
DEHPAS] o}AA| (dimeric solvent)E 22} ojn|3t
o}, 28l3 Zr-DEHPA W] Zre] §F#2 2r 8 355
M 3t 2wt osM At AlE 88 | Zr TS
A8k 28

Zt"+3(HA), © ZrAH+4H' (HA:'DEHPA) - (1)
ot A3 g

BE e 3oz e, 0/A Bl=1904 F
&3}k, An(M/RES] F+FF-L 20ml vialol] 22|
A7 F%A42 (x g/L Zr-IM DEHPA)/NDDE 22}
o] Ag 7ol g0l dAFA FHeith, ¢H O
An(mm)e] A9 3 (15g/L Zr-1M
DEHPA)/NDD-1M HNO, oA F3Z&% #7]%4 el
DTPA-lactic acid®] %848, @ RES] 9F:Z&
0.05M DTPA-1M lactic acid-pH 3,694 An(1)¢] &
F2¢ AR #7187 s M~7M Zx)e F
Ab gol-g 7hzhe] Ag Aol w0 dHFH FH3h
o} 28 o o]& 24 259 Aj7F 2E 77 23
¥ ZIgt7] (dry air bath shaker, A58}, model :
36-sin-100)-& o] &-3te], & E HFF BF 60%3t
st} 78] P ol o] FOIATE sk &
HY o = 3 F F7)4F o8GR Felgtd &
|73l A8 F&olL9 FE skgict. o]
7130 e B401LY TEE B 249

ofs) Axkak it

ez

Z = O
K8,

=2
EV__‘}'\:]I

= |

SRR

¥Np, *Am, "Eue MCA (Multi-Channel
Analyzer, Model : OXFORD TENNELEC TC 702,
HP-Ge detector) & o] &34, **Cm, “TcE LSC
(Liquid Scintillation analyzer, Packard, Model:
2500TR/AB)E AH&3te] FEE B3I, Cs
AA (Atomic Absorption spectrophotometer, Perkin
Elmer, Model : 3100)& o]-&3}to], 7|} YW =&
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¥ £ £ ICP (Inductively Coupled Plasma
spectrophotometer, Model : ISA Jobinyvon JY 38
Plus)E AHE-3t] 328 43 gitt. 183 -84
Ul A F5EE 0.1N NaOHE A4 g o2 o] g3}
o x5 A £47] (model : Metrohm 716 DMS
Tirino) & 48ttt &8 &8 2 dF282
714 & 5830 EAEL e 4 55 Yx9

FEE FH5te] the Aol s Axtsaic

- = — e

FZF5(%) = 100X D/(1+D),
'ir‘

HEEE(%) = 100 -

FEE)

o7|M D F594 9 BulAS (distribution
coefficien) 2 C,, /C, ¢ |2 Yehli™ C, o
Cpo = 4T 7712 & F8A oA 35 A4y F
E(mol/L)o]c},

n43 a4 423

7t A 3%

1M DEHPA/NDD®} 7% A| 3/do] A= =] ¢k
gt vkaked, (15 g/L Zr-1M DEHPA)/NDDS} 7
£ i 35 (0.1~2M HehHeE 7AsA As
T (6.9%x10°M oj&h)9] zro] H7HE ufe 5847
7173 ¢] ZAAH REH o7 ZFRol= Ao] HA
HAL, IFE (6.9%10"°M o)4he] zro] H7} &
= F713 Wi Al 3 Aol A8 847 §7
7&e] A ZEldd FAIZE (SF 1A17Y o] )] A8 EE
T BARE AT ole dUdAE AlolA
FP3 AT M E HdstA 23 2= (A 33
gD E 2 AFrt gAdR 24822 PAE
tl 71903 A #out ofof HEgst gl 7 3
A Zg o tiyt (Zr-DEHPA)/NDD| ¢ 8k
An(I) ¥ REQ] TFF A Zr& B4 W A3}
) =

U AL 2&
DEHPA/NDD % (Zr-DEHPA)/NDD9) 28k 22}
Z220 olE9 RujA 47} Ho]l 1M DEHPA/NDD-
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0.1M HNO,® 9 o 1%7}, (15g/L Zr-1M
DEHPA)-IM HNO,®| ¢ o 5% °J&p7} &5

Ao}, B AToAE An() R RES] T3 A 2
At JEFE HaslA717) sjstel A zaie) A
BN MHY Az F A A

o} An(ll) ¥ RE 353%
QAL = ¥

Fig, 1-(a) ¥ (b)= ZAEx Weld & 1M
DEHPA/NDD % (15g/L Zr-1M DEHPA)/NDD ¢ ¢
g 7zt 4o FFEolck, IM DEHPAY 3¢ &t
57} 27V wel Am3} RE (Ce, Nd, Eu, Y %)
o] FE8o| 43 Zadte AE¢E HYFa gt
Am9] 9 Ak F% 0.1M M E 99.8%7}, 1Mol
A 14.8%71 & 3T}, o] DEHPA/NDD] ¢
3 Am/REQ] F%0] th-33} Zo| §4 o] ()7 1

Extraction yields of each element, [%}

i

05

0.0 10

Concentration of nitric acid, [M]

Fig. 1-(a). Extraction yields of each element with concentration
of nitric acid in 1M DEHPA/ NDD-xM HNO, system.

3

8

Extraction yields of each element, [%]
8

0
0.0 05 1.0

Concentration of nitric acid, [M}

Fig. 1-(b). Exiraction yields of each element with concentration
of nitric acid in (15g/L Zr-1M DEHPA)/NDD-xM HNO,
system,
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o] 23] o] &m3t vhg- 7|7 ofs) Yohuhn] [12],
AR B F7h w2k B AT} [P v #)Shed
72 7))

M+ S(HA)2 (=4 M(H.Az)a + 3H"
[HA : DEHPA, M : Am, Cm, RE]

FZ IEE Y)EuUWAM>Nd=Ce £22
Svantesson 5 [13]19} A3} F-A}34, DEHPAC] 9
3} Am/REE EFH o2 FFEA717] f8ire &
A EEE 0.IM AEZ KA Ak A}, & Cs, St
2 DEHPAC| tigt FuljAlr7t B@Hog o (D
0.01), 2t F% 0.1MA St (13.1% F2)E A9
st A FE2HA g3 Aot 2y §9FE
T4 At AX A gF o2 L3 Fe, Mo,
Zr 59 ol Y Axo= FH3HA| DEHPA) 9
& B AS7} 2ot AnvRESH 87 ASE Aoz
Boln], o] YEE& Al FEvtd ZA sl IFZ%
N7l RAe E7HsE Ao g et agjag 4|
#F o] Am/RES}HS] F5EE HFaA7]7] Hsire
Fe 719+ DEHPAC o3t & Al & $57] vl$-
=¥ Zog BHuET glo] [13] o] £ A4F 0|3}
W Fedl FFES o= A= AT & Y& A=
Holul, Zr, Mo 5& & 45 Tt el £ &%
g 2R FEES 22 £+ 83,
Am/RE®] FFZ Aol A] 39 HeFH L 53 o]&
A AN A gk,

e (15g/L Zr-1M DEHPA)/NDD®] A$&
Am/RES] FZ0] A % F7)d) ma}l A 3
I gJe}. o)== Zr-DEHPAY) &8k Am/RES] FZ o)
DEHPAS} Zo] Zr-DEHPAS} H' o] &3} Am, REV}
85k L7} 2L W o® [14] Ater) 371 &

T Bl A7 gaste) & 8] st vt

M(NO,)" + ZrAH, & M(NO)ZeA, + 2 H'
[M : Am, Cm, RE)

A F% IMAAE Amo| oF 80%7} & HRY
T}, DEHPA Br} &5 (2 14.8%)°) & AL 4

(4)9] (Zr-DEHPA)-Am(/RE) 7+e] F4ro]2-2Atg
2% #E(nitrate compiex)o} 21(3)¢] DEHPA-
Am(/RE) 7}9] &4 & Hr} 354 (organophilic
property)e] 718 7ldstE A 2o AAl Zr-
DEHPAS} pK,7} DEHPA Bt} @#3] ZActw @8
Ha Qo (141 H71A K& el (dissociation
constant)o|t}, &5 DEHPAS} EUEA Y)Eu)
Am>Nd=Ce £ 22 DEHPAS 7)E A& 93]
& A3l=rt #9898 & 5 Ao &9 Ve g2
7t FFZ ) v A= G Sro] A4t FE 0.1MA
DEHPA/NDD Br} ¥2 3282 Holi & Fe
Al 9|5l 2= DEHPA/NDDS A9 §ASE AZS B
o]aL Qlt}, sre] AL Ht FE 0.1M °)Ete] Aite
FHelA Zr-DEHPA W F=¢| glE H o227
DEHPA 7+el #jalx z7} Hol zr-DEHPAL
DEHPA 25 F& /0] ¥3}A] o} 559 Zo)7}
Stk M E 3 Sinegribova 5 [1419] A#ebe At
2t g zrol 23 £33 (polymerization)
7152 53| Atz JoolA sre] &5 0] 71
ghohs= Sistkova F [819] ARpebe 22 A golth,

@ DEHPA & 938

Fig. 2% (15g/L Zr-xM DEHPA)/NDD 3% 7)ol
] DEHPA &% W3ld) mf2& 2} 949 550
o}, DEHPASY di§k Bulj A7t RAd o2 2L Cs,
Sr& A9t BT 24 st S7Hstl wet
FEE0] I8k dubHel ZEe wax glon,
ol T FE9 F2A M O/AY WE FTIAA
e A 2L 95 vepit

e

Extraction yields of each element, [%]

—— Mo

02 04 06 0.8 10
Concentration of OEHPA, [M]

Fig. 2. Extraction yields of each element with concentration
of DEHPA in (15g/L Zr-xM DEHPA)/NDD-1M HNO, system.
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V3N Ze F5F 9

Fig. 32 (x g/L Zr-1M DEHPA)/NDD Aol Zr
i Tx wsle d2e 4 di9 2§ o),
Am, RE 52 Zro] o] 371 55 F28
71347t 15g/L o3 elM e F7te] Fo] A&
& & k. o zre) FE Sl wel A(5)9 2
o} (Zr-DEHPA) Z& 9 £8E F=ste 242l
M7t w40l et F&/40] F7had 71dsh=

A 2t

of

n Zr"+ (2n+1)(HA), & Zr,
(HA: DEHPA, n>1)

ety +4nH'

5)

B8 Mo, Fe 5& zre] 3 ool A< J%

< 2] ¢kon DEHPAS F&%d o8 A==
A Zoh, o)} o ZRE An(IM)/RES F3Z A

DEHPAS} (Zr-DEHPA) 7+e| 7} & zjo|d L 7r-
DEHPAZ} A4t 55 IMAME FHFo] 7b53ihe
Zdolt}. ol= DEHPAC] &gt An(I/RES] F& 4]
87EHe A FE 0.1ME S5 F JE o=
A BLW| DEHPAS #8319} An(I)/REE ¥
A gd ke g4 5o A S AAok He ) o]
o] Bgg FY & 3L, B3 HF AR Sk upE
2z} #7189 BAFE hE ZaAE F ioeE 2
AR AV Ut

Extraction ylelds of each element, [%]

Concentration of Zr in organic phase, [gi]

Fig. 3. Extraction yields of each element with concentration
of Zr in (x g/L Zr-1M DEHPA)/ NDD-1M HNO:s system.

@ T2
Fig. 4% 1M DEHPA/NDD-0.1M HNO; ¥ (15g/L
Zr-1M DEHPA)/NDD-1M HNO, &% A4 9] Z}
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i F&F ojrt £
An(I)2) Am, Cm<
DEHPASIA = Am, Cm 25 98% o|4ojil, Zr-
DEHPA A= Am< 80,6%, Cm2 85.4%7} Z+zt =
£ Ho] F F& A E5F E EAV 9l& Aoz Ro)
], olu FZEE Y)Eu)Sm)Cm)Nd>Am)Ce)La
FolPth. 183 Fe, Zr, Mo 59 Aoldade
An(I)/RES}E] F522 AT 4 gl& Aoz Ro|
o, 53] zrol 7% (15g/L Zr-1M DEHPA)/NDD &
& Al A 3 PR o] EVlsslez 2 B
& o83t Y= Zro] A A A7} F3) Hojo} 3}
(15,16, o|m Mo®] thF73} Fed] 43HF= ag|n
o2 9Elyol= $14:¢] U Np% DEHPA| gt
ol A7) ol An(II)/RES} $H AFE Ao
Holu g o]o] a7l @758, o] An(ll)/REY)
& el A 39] E2EE THE B3 nlg] AlA
£ 3}9R] =& An(I)/REZ} g f7)13 oA
F&A @A F)E A8t 74z a3
102 Heke)

OLzx 2

oOTE

o
A

48

=
e

g

SN

of

M DEHPAINDD-0.1M HNO,

£ (16g/ Zr- 1M DEHPAYNDD-1M HNO,

Extraction yields of each element. {%]

i 1) B B N .
AmCmEa CeNdSmEu Y Cs Sr Ba Tc Re Ru Pd Na Ni Fe 2r Mo U Np

Etement, {-)

Fig. 4. Extraction yields of each element in various extraction
systems.

gt An(IN)S] A9 3 &
@ DTPA ¥& 9%

An(I e} AE)H AFZL Fig. 49] (15g/L Zr-1M
DEHPA)/NDD-1M HNO, $& A2 3353 4]
& o= gt R8Tt DTPAE Na,DTPA
o] Z% Na ge] EXZ agur1 e HE 23
A 2] Al G L 1A salt-freedt (NH4),DTPAS

789t} Fig. S 1M lactic acid 2 pH 3.6004]
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[
=

DTPAY] 5= ¥zt w2 7} 949 dFZolr},
Am®| 7§ DTPA 557}t S7Vgel wet JF&&ol
Z7}3k3L itk o] AmT DTPA 7+e] wkgo| e
5 o] DTPA $%7} 57Fd48 Am(DTPA)? 7} 5
Zbeh=d 7@k} (171,

Am*+H,(DTPA)® & Am(DTPA)*+3H'

qxg8e

DTPA % 0.1MoA4 Am, Eu, Nd¢]
Z}2} 75.1%, 25.4%, 15.6%% 1M DEHPA/NDD-0.1M
HNO, AlolA E5&3 F73o2HE AmE H5
3 A6 Bt g2 38 Holn gt} ole 2
/922 A7} 0.8M DEHPA/DIPB (diisopropyl
benzene)3} 0,1M DTPA-1M citrate-pH 3.00.2 ¥
ATolE thad gEAR FY Fx9 DTPACA Zr
oL} Mo 0] 73} (loading)® 79 RE 949 H3
%0) %7} Foha Budk Deleul 5 (1819] oot &
Absbth, 18]35l Am/RES] Am)Eu) Nd) Ce
2Y £0 2 DTPA-F&0]&(I) FE9] A7}
AmYEu) Y 2Nd) Ce o]k Moeller [19] 52 A%
9= YY) AS-E AlLdlaiE $U3 ATES Ro|n
At

Table 2= 0.05M DTPA-1M Lactic acid-pH 3.69]]
A An(Im) 9] A a JFZ& Al Am T A 9] 2 4
49] 43 #FeAF (separation factor=D,,_ /D, )
ojtt, Am¥t Cm 247} 1, 0.94% A 4] #e)7t 7}
TS ¢ 4 903, Eudl Nd= 2442 8, 2305 4%
& 0.05M DTPASIA 22t 14,5%, 8.3%7F 3-9F

Fze

—

o}

20 +

Stripping yields of each element, {%]

0.04

oos 0.08
Concentration of DTPA, [M]

o110

Fig. 5. Stripping vields of each element with concentration
of DTPA at 1M lactic acid and pH=3.6.
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Table 2. Separation factor of each element with respect to
Am.

Separation factor (D,../Da..)

U U 101
“"Np 81
TRU *Am 1
*#Cm 0.94
La 256
Ce 160
e Nd 23
Sm 22
Eu 8
Y 343
Cs 58
Cs-Sr Sr 256
Ba 101
T 0.04
Re 0.02
Pt Ru 67
Pd 56
Na 67
Ni 101
TE Fe 136
Zr
Mo 0.02
£ 3 o} o] FrE O/A ¥ 2F BE A&
2 ohek 2] Al A DAIA SR8 AAT S 9
£ Aoz PFtdr} 3 U, Np 2 Fe S& DTPAS
£ od 2T FJatA go} 5ol dojiA]

o} F-e]AF7t 22 101, 81, 136282 w9 -3}
™, An(IN¢] Am, Cm 3= GA 27t 7158 A
o7 Belrt whde) Moo A-$ EelAl4 0.022 vl
F E& Holu o] Mozt 99% o]t HFE3te] F-2
Al A ool oJ3) veld FAE DTPA F =0l F-#3}
A ZF 99% ool Am¥F} FHFE ). AA
HLWo|A 8] Mo ~10°Mo| i AmE& ~10°~10"ME
ok 508} o) 4 MoZ} ZEE [1-3] Ame] A FAF (&
2] AAZ)E FFAI717] QA= ole] Bt Ba
3lt}, o]& An(I <] A4 SAlNA A eld
% Mo7} F&/95% dAloA AmT} Ao TUF
A5 Holi 3le] o} a7} vi$ JE RAojmR
An(Il) & REQ] 32 Hol Mog vlg] A £A|7]

A%z
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Fig. 6. Stripping yields of each element with concentration
of lactic acid at 0.05M DTPA and pH=3.6.
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