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Table 1 The Synergic Extraction Data of Praseodymium
(Cp** =1.163x1074M, u=0.1)
(A)Cua=1,283x107*M, pH=3.97

Cs(M) logD’ log(HA), Y*ma  log(B), logK ...
3,840x1073 0.302 -2.979 9.239 ~2.465 -0.206
3.201x107% 0,236 -2.974 9,157 - -2,532 ° -0.219
2,748 %1078 0.156 ~2.968 "9,059 ~2,618 ~0.237
2,194%1078 0.079 -2,961 - 8,968 - 2,712 -0.234
1.646%107° ~0.050 +2,951 -~ 8,804 © ~2.838 ¢ = 0.267
1,097 x107? ~0.197 -2.940 8.624 -35.018 - 0,267

*Yira = logD = 3log(HA),

RMERIT: Y =A+Bx, ¥ =Vua, x =log(B),
Linear regression caleculation

A =11.978, B =1.114, JH¥%H¥K =0.999

correlation coefficient

(B)Cs=1,097x107°M, pH=3,98

Cua(M) - logD |, log(B), Y*s log(HA), logKs...

1.026X1073 -0,430 -3,011 2,582 -3,031 - 0.266
1.283x1073 -0.165 -3.018 2 853 -2.943 - 0.260
1,540 %1073 0.068 -3.024 3.093 -2.869 - 0,240
1.796 %1073 0.302 . —-3.301 3,333 - 2.806. - 0,242
1,925 x 1072 0.358 -3,032 3,390 -2 774 -0.228
2,181 %1073 0,544 -3,036 3.581 o -2.719 ~0.202

*Yz=1ogD-1log(B),

ZYEE: ¥ =A+Bx, ¥=Ys, x=log(HA),
Linear regression caleulation

A =12,344, B =3.222, X A¥ =0.999

correlation coefficient

logfBs; = log K,e, - logK . 4 | (10)
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Table 2 The Synergic Extraction Data of Yiterbium
(Cxi®*=0,989x107M, pH=3,82, u=0,1)
(A)Cua=3.080x10"*M

Cs(M) logD log(HA), Y *ua log(B), logK....
1.996}(10” - 0,402 ] —*3,650 10.538 -3.820 2.908
2.994x1074 ~0.319 ~3.674 10,703 -3.627 2.870
3.992_><10-4 - 0.241 -3.700 . 10.857 —-3.494 2 891
4 990x1074 - 0,191 -3 717 - 10 961 -3.391 2,892
5,988x1074 -0,143 -3.736 11.065 ~3.308 2.913
6.986x107* ‘ -0,107 . ~-3.750 S 11,144 .. —3.238 2.922

*Y1a=1logD - 3log(HA),
SMmIE, ¥ =A+Bx, ¥ =VYua, X ~Iog(B)n
Linear regression caleulation

A =14,538, B ~=1.052, Y5 ~0.598

e prrela‘tion coefficient

(B)Cs=1.996 X 10™M

Cua(M) © logD - r2(B)y " Y*g log(HA), logKss.e.

3.089 x107* T -0.420 -3.820 3.418  -3.650 2,908
1,106 X107 - 0.155 ~3.853 ©3.698 '-3.540 . . 2.858
-5.133x1074 ~0.093 . —3.,803 . . 3.987. . .~ -3,487 .. 2.898 . ..
6,160 x107* 0.331 -3.933 4.264' '« -%,38% 2,954
7.186 1074 0.491 - 3.958 4,449 '~3.306 2,907

8,2.3x107* 0.630 -3.977 4,606 . -3,254 2.854

*

*Yr=1logD - log(B), .
MY, ¥ = A+Bx, ¥ =Yn, x =log(HA),
A =14,607, B=3,070, JHXZE%¥=0.998

correlation coefficient
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Table 3 Extraction Parameters for the Formation of LnA4B

@arej:earﬁ ii Z logK's.e,  logK®ex logf%,  pH logVe  logK™...
ys+ 39 1.70 -5.16 6.86 3.80 0.37 2,07
Lad* 57 -1.58  —7.,28 5.70 3.95 0.44 -1.14
Ced* 58 ©  —0,68 . —6.71 6.03 3.74 - 0.87 -0.31
Pl 59 -0.24 - 6.17 5.93 3.98 0.60 0.36
Ndé* 60 0.10 ~6.13 6.23 4,00 0,67 0,77
Pm?* 61 — — — — — -
Sms* 62 1.13 -5.62 ' 6.75 3,98 0.73 1.86
Eu® 63 1.48 ~5.33 6.81 3.80 0.58 2.06
Gd* 64 1.58 ~5,24 6.82 3.83 0.50 2,08
Th3+ 65 2,01 ~4.84 6.85 4.00 0.58 2.59
Dys* 66 2.20 ~4.81 7.01 5.86 0.44 2.64
Ho® 67 2.31 471 . 7,02 3.80  0.38 2.69
Eet* . 68 2,58 4,64 - 7,22 3.91 0.46 3.04
Tms* 69 2.78 ~4.50 7.8 3,96 0.50 3.28
Vb3 70 - 2.90 ~4.24 7.14 3.82 0.41 3.31
Ludt 71 2,95 -4.33 7.28 3.97 0.54 3.49

RZTEE 20,05

(error 1imist in the range of +0,05)

a HHRoy, A. & Nag, K.
from Roy, A. & Nag, K, &

b logfsy=logKse, —logKex

c Y=1+pICHsCOO ]+ B,[CHyCO0™ 1%, [CH,COO 1=0,1/(1 +LH*I/KD
B, B IRBAHIHBELTER, BLkELRAR

d logK*:. =logKs:., +logY
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Table 4 Analytical Results of Composition of HoAsB
C% ! H% N% Ho%
s | 63.60 4.15 R 14,20
analytical value ! 63.42 4.14 " 9.16 14,10
e e I ) e —— .
it - 18
calculated value 64.29 4.02 9.52 i 14.01
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fig. 4 1R spectra of PMBTP-phen-CHCl; before(-+) and after(—) extraction
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SYNERGIC EXTRACTION OF RARE EARTH IONS
WITH PMBP AND 1,10-PHENANTHROLINE

Lup_ Mingrun Cheng Li Song‘l“e‘xin Zhang Dingrong

!

(Department. of Chemisiry, Anhui Normal University, Wuhu, Ching)

The solvent extraction studies of rare earth 1ons Wlth 1-pheny1—3-
methyl-4 —benzoyl—pyrazolone-—5 (PMBP HA) have been numerous. But
only a few works investigate the solvent extraction behavior of all the 15
rare earth ions. Furthermore, the synergic extraction by PMBP and neutral
extractant (such as TBP, TOPO, DPSO, DOSO...etc.) have been reported
and the symergic extraction by another f-diketone (such as HTTA) and
bidentate amines (such as 1,10-phenanthroline, simplified as phen and B)
have been reported as well. But the synergic extraction behavior of all rare
ecarth ions with PMBP and phen as extractants have not been reported yet.
We have investigated the symergic extraction of the 15 rare earth ions
(including yttrium but excepting promethium) by PMBP and phen from
aqueous perchloric acid and sodium acetate buffer at pH equal to 4 and at
25°C. This system can be expressed as La®** (10-‘M)/HCIO,, NaAc (4 =0,1)
/PMBP-phen~CHCIl,.

By slope analysis method the formulas of the synergic extracted com-
plexes have been shown to be LnA,B and the synergic extraction constants
have been calculated. The composition of the extracted complexes and
the synergic extraction constants of all rare earth ions are shown in Table

3. In this table K,, is the extraction constant evaluated by Roy. The values
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of the equ111br1um constant (log Bary) for LnAsB show large synergic effect
and increase with increase of atomc number. The mean separation factor
calculated from log K..,. between the adjacent rare earth ions in this series
is 2,3 and the separation factor between lanthanum and litetium is 8,4x 104
which is about ten fold greater than the value obtained by both Roy and
Chen by extracting with PMBP alone. This system can be u‘vsed for the
separation of lighter and heavier rare earth ions. A plot of log K,.,. values
against atomic number Z show tetrad grouping ‘(Fig.‘l). The synergic
cxtraction constant of yttrium located-its position between gadolinium and
terbium, The results are in agreement with that of Roy and Chen., But log
Ky, of lutetium is greater than that of ytterbium.

The complexes both in the organic phase and in the solid state were
studied by IR spectroscopy. The spectrum of the CHCI; solution of PMBP
and phen after extraction compared with that before extraction has changed
significiently in the 1400 to 1650 region, where the specxhed C=0 and
C=N V1brat1on bands locate. In this spectrum, there are somé new bands
which may be‘asmgned to the:coupling vibrations of C =0 and € =N vi-
brations while they both form chelate rings with the same rare earth ion,
The pattern of IR spetrum of HoA,B in solid state and that of the complex
in organic¢ phase were very much alike. By IR spectroscopy the chelate
bondings of the complexes both in sohd state and in orgamc phase have
been further comfirmed.

Keywo_rds synerglc, extraction pyrazolb’né rare earth 1,10-phenanthr61ine



