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AXBELT - EFH-15-F-5 (t-BBC) F14-BFH-15-E-5 (BrBC) pmER BB
FEMMRTROFR CERBRRASEET), HERSELKFHCe<NI<SmS>EuS>Tm>
Ybo>Ly #HHTESSBEREK, ESHNARTEER Lo (t-BBC),Pi,, LIEGHERBFINHE
thfR{&. B BrBC {3 t-BBC {ERBGAIN 4 Fith 15—
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ERRESYERRTENESEIYTRGE, CassolFW B i & HIF-15-58-5
(BC) R_#3#-18-58-6 (DBC) H#MALEK £M Lo (BOX, & Lo (DBOX, &Y
(Fp X RENO; R CNST), King FW W Bt &R M A 2 5], BCH La & Sm A%
Lo(NO,), - BCH#%E %, W5 Sm ZLufER La(NO,), - BC - 3H,0 - (CH,).CO, 3
SmERHERNEHART AR ERHEMAE &Y, W FDBC, KEFMNBH LaZ NG
La(NO,), - DBC B Z 4 B, Sm & Th REEHE R La(NO,), - xDBC (x=0.4—0.8) %
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EBRAETEM U RE88LH (AR, §880%, 0.2 5754 TF) EiEESFAMY # TH R0
o4, AR ELERE, ERAMBEET, HHBR A 0EFRFT 2457 (0,138
1) 1L11-T%~3,6, 9-Z 8+ — M ET B, Lim 2 /e, BHEE LM, SRE
MEZ90°C, MAZ—4 14 RASILSE, BIR 30 448 Him%E — M & 24 % 1,11-24-3,
6,9-ZH T KK IETEER 10 A, Hin2/ e, BEREL/PEGBRESEKC, ZRET
BE, FHZR-ZBE (1:1) fErh¥ERN, 4 ALO,(80—120H) LA BEAE, WEXN=ZA k-2
BHEBEEARNRMER, ZREH, ATRANAYBERRER BEAEY. BEL
BERE (<-30C)EHBmMaRtewmaadRBEaYy. RETEETHE,.t-BBC
B, T T N30 -10 AVE, WLIUEE. BIXESAAE, TR t-BBCig
WS IE, A, BHERRESS, SRR EY 2.5~3.50C, BEMTERM
F. iEMHE (%), C66.67, HB8.55, SLMfs (%), C68.83, 118.81,

(2)4-REH-15-T-SHEM & Ungaro M55 7% hi 3 H-15-58 -5 80 BAL T 178,
BIERKELSR, hAaa% s Bk, RN 85.9%, ¥ 66.5~67.5C, C,H,,0,Br
MRS ERIMT A FE(%), C48.43; H5.52; Br 23.05; SEIG{l (%). C48.64;
H5.45; Br 23.03, &S FRERN 347, KAENBNSTEN 350, H EI FE 75V
EHTHIRE % 8. M*=346 ("*Br), 348(*'Br), K m/e, 216(*Br), 214("Br), 201
(*'Br), 199("°Br) F45,
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FER B IER S D R BI A 15 AR, AN 2000 PR, JE 16 2ok, WL 4096 3
SFraR. BB *'Co iy 122ke V g3 38 B (FWHM) 35 0.718keV, # 3 3% / 10 B
KBRS R#E. A PDP-11/34 i Pt E e ER, KHARKEN “GAMMAS”; {+H

F BB B R SRS DI BN T AR R A S, 145.4keV (§li-141), 91.03keV (4-147),
103.2keV (%-153), 121.8keV (44~152/154), 84.3keV (4%-170), 109.8keV (¥&-169)
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BEF. 25C; [t-BBCl,: 0.147M, 3 1 ——HPifRBIREE0. 025M;
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WMATRZEN S BEETHE 1 FHERAMERETIHE, G58ZHN¥HLEH
¥owl.14, BHBZMEN 1.32 (RUREAK0.76 RR2Z); BR, X EWRAENFLE
BOABTEPRARRK. BE, 258ZAN “HF” RBK|TMUAA, HE5KkEHge
M e-RERTRZENGETMRAIBEE (BB 7 W),
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WRERS, WIBGERITGE MBI, MLl log D X} log Ct-BBCY {ERE, W A[EB—HARY 2 i

HA LK 3), EWERHEREM FRAYH Lo 5 t-BBC KN 1:2, IR 5 Cassolld
o % King! S50l 105 H-15-58-5 SMAT ZWESE S Y

: fu MARA, MIBRRARRLER 131, 25 =AW RE
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i Ln** 5 t-BBCREBE 1:2 21, WLLANSBE TR
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- /’ W, (LA RBI T, King SWEH % &S, %
;ﬂ/ FYRE K I-15-0-5 MRS SYH S HZE A TFHERA,
AT TIRNRLRSAYNRE, AT LR R
Ol s ik, BEAF, BAHEL K I-15-E-5 AR /NT Sm’* WE
3 C(t-BBC) % #%1.7284A
AT RLE IR 4. WMATEMEER JI0.5N MRAE B HA t-

A, 25T kA JUALHPI) o >
¥70.0196M, pHz2.3, BBC-W#ERB B MMM ATE CRIIRE,

5. UMFARMEANENER LAGRSWEREREN, t-BBCXHR T EH
EBERFTRL,
1 t-BBC- {5y Hon 7 o R g AL

Y48 t-BBC-&14, 0.147M;
K M EHREREUAIREE0.0147—0.0293M,

= % THE®RBRKE THDHE
it #E
0.0147TM 0.0196M 0.0245M 0.0293M
Ce 0.10(14+17%) 0.19(1+12%) 0.37(1+8%) 0.50(1+7%)
Nd 0.11(1+20%) 0.28(1+10%) 0.55(1+8%) 0.67(14+9%)
Sm 0.18(1+15%) 0.34(14+11%) 0.49(1+10%) 1.17(14+7%)
Eu 0.17(1+16%) 0.28(1+13%) 0.42(1+12%) 0.89(1+9%)
Tm " 0.04(1166%) 0.09(1438%) 0.11(1+42%) 0.14(1+47%)
Yb 0.05(1+47%) 0.03(1+95%) 0.07(1+54%) 0.15(1+40%)
Lu 9X10-*(1+210%) 0.04(1+55%) 0.04(11+80%) 0.12(14+39%)
* BT DESN, REEE S RERERAEETTA RBNENEHEREREY R SutFP—HRHED
ﬁ@ﬁ% Pt s, . }

HE LR, TASGERBRNNMRTRYSELERES (WK 204), {58
R K5 Ce<Nd<Sm>Eu>Tm>Yb>Lu SR H:{E%%ZFEJF%‘%H& mmm_

WA EF,
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6. M4-MEH-15-7-5 XMMATR 1.00 ZIWMHERPHEMS023EBrBC(0.137
M), TILLERBAR IR T, HRAITE?2,
#2 BrBC-RERBEHIMATRIFR

A48, BrBC-R§£%0.137M;
KA HERERFIAIRER0.0098—0.0293M,

- FRERRBRKE THDHE
= 2l
0.0098M 0.0147M 0.0196M 0.0245M | 0.0293M

Ce 0.25 0.71 1.73 3.96 { 8.05
Nd 0.34 0.92 ‘ 2.25% 5.8 l 10.24
Sm 0.44 1.22 2.92 7.18 13.99
Eu 0.33 0.96 .40 5.06 10.75
Tm : 0.02 . 0.11 .29 0.72 1.43
Yb i 0.03 | 0.10 v.25 0.63 1.19
Lu 0.501 | 0.02 0.17 0.48 0.90

HE2GEHARN, DrBCERMALEARILKNKFS t-BBC 2 ME, TERKF
By BB H — 5 2 HUE B B t-BBC ERE BB RG M B IR, NANBEW
—3, DL ESRU], R LR E S B BRI X BRI R AL X E R TR,
{BEEIR AT ZE 0 3 T 1 P 2 B4 U sl B3 X 8 2R 00 38 10 2K Bk 4B

7. KEDSN-BRERTEXESEAY NeE@EZBLSELEEEF, 7T5KEP
EERFREENEAFANIE “BuAR", NTEESBFEK. RETAREK E B E
HTH (a-HIB) S#HMATEERNEW, LRATHES, 3WEREDL, HAMHD o
HIBRERHEM, WARATENSBRELRETE, BETETRFEAR, S-HIBHEER
B, WETFFERMITESRL TRAER, MUB0.067TM iy o-HIB §E4f Yb #l Lu B4 b
AYEER, SHAN, BRTHEYSBEE G2 ZEZL SREZHEE “IE” 48R
¥ (SF>1) Z¥#iR o-HIB Fikl, HEBZHEN “#” 48 JHi (SF1) WHE—Fw
A, EWEO.6LEL, HEBETHE.

#3 He-HIBESHMATRNSEREK
HHAE: t-BBC-REE3E, 0.147M;
K AR EIRBRFIRIRE.0393M, MARRKENa-HIB,

* Ja-HIB 0.022M a-HIB 0.044M a-HIB 0.067M a-HIB
JT
D SF D SF D SF D SF

Ce 14.89 10.82 7.39 4.2

1.26 1.15 1.11 0.94
Nd 18.82 12.47 L 8.21 3.96

1.40 1.44 1.08 0.98
Sm 25.9 17.95 8.74 3.87

0.78 0.67 0.77 0.69
Eu 20.2 11.98 6.72 2.66

0.146 0.096 0.057 0.024
Tm 2.96 1.15 0.38 0.06

0.91 0.70 0.53 —
Yb 2.70 0.81 0.20 —

0.75 0.69 0.46 -
Lu 2.03 0.56 0.091 —
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1. JHEI-15-5E-5 R MR MR TE, HELHKE X Ce<Nd<Sm>Eu
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THE EXTRACTION OF LANTHANIDES WITH
4-TERT-BUTYLBENZO-15-CROWN-5 AND
4-BROMOBENZO-15-CROWN-5

YANG YUSHENG DING YUZHEN WANG QIUYIN
(North-Western Institute of Nuclear Technology)
YAO ZHONGQI PAN GUANGMING

(Lanzhou Institute of Chemical Physics, Academia Sinica, Lanzhou)

ABSTRACT

The extraction of lanthanide picrate complexes with two derivatives of benzo-15-
crown-5 into nitrobenzene and chloroform has been investigated. The determination
of distribution ratios of seven lanthanides was carried out using their V-radioactive iso-
topes ag tracers and their P-spectra were determined by high purity Ge-detector and a
multichannel analyser.

 The' extractability of the seven 4-tert-butylbenzo-15-crown -5 (t-BBC) complexes follows
the following sequence: Ce<Nd<Sm>Eu>Tm>Yb>Lu with a maximum at Sm. The
polyethei"—cationic complexes were found to be of a 2:1 stoichiometry and the formation of
a “sandwich” structure with a probable composition of Ln (t-BBC),Pi, seems indicated.

Thé average value of separation factor is 1.14 for Ce and Sm, and 0.76 for Sm
and Lu.f .

The distribution ratio of lanthanides with t-BBC were twice as that with 4-bromo-
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benzo-15-crown-5. If chloroform is used as the diluent instead of nitrobenzene, the distri~
bution ratio will decrease 20-fold.

The addition of q-hydroxy-isobutyric acid into the aqueous phase can increase the
separation factors for the heavy mass lanthanides.
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