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BEBTFHHEARMRK
W R 1 % A 1E R

EEE ZRE AXE
Wk EHRHA BrRE-

GERAFHER)
m R

#£25°CTF, X 2MNaClO, ¥k HETFRABE, AEFLH & A
%2 Tt Cedo Pm Asrtg A LA BCNS™ /uNO; 8925654 H , MALT X
6912 EMR 2T BB 4ERAN: (1) RE 5CNS #465ERATX,
% (CNS-)<1.5M 8, i &% RECNS2*,RE (CNS)} & RE(CNS),; =#
fg'é\ﬁhﬁfiﬁ‘ﬁ; ‘Hi],% 7?‘—;—,1:7 CNS- ﬁ@%’g‘fi Y(x) Eﬁ@%ﬁ‘—’fﬁz ééi‘;’} 2 u‘i%
BEZR K, 2nY ARz, QRE 5ENO; ¢4 4M %5, % (NO3)
<1, 5MH, 2 865550 mRRENOS; R WA L £ 5NOs 9 YV, Z 8938 K,
BHMEERS, £BY ,ERD, QAREERT, HEredtBETFARKEL
89 R it 8 & T R 2o ANt 45, '

—. 5l

onf

IR, SRR ROEEBRK, RS R LIE &R KRG #
WEHRE. FINLL Nyos DR P RS REEN & RN R LNRBITHE AR
M., PREEGEENRENBLOZER, ARRRMETRFEOIRTEAD P &=k
HERERENM LR, HENEEETFECERMER; SZERNERERRPE
BB, EMEERLERFREFGRAEM, £ LEFHX—REHEN
REBLPRIUEE. ATHEX—ABER, ROTESIRBTRH L8 TS50 R
R IHER IR 2 & TR LUK A AU R0 S R ES W 0 2T AT T

HTRERR IS5 ERENPETFEANESERRS, SSFRLASNE, B4
WA W, TTUEE, FRAEFHTRAT IRNIEREENTE NRA—-TERARES
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REANERS, MEEELSE, WHEEI-T,
RITERMEBETFRE®RE, £25°CTF, f NaClO, i FREEE, 3 B Ce fn
Pm PShey 13 MERTE RELS CNS™, NO; WS EM BT T M.

. TR RS

L W BTAREAESN 99.5% k. BEEK. BERA. RERA. B R
‘fm%i’aj:) PHTAEIRT. VA A B TR KL,

2. & I8 40—60EBMBRBME TR, KEHKHE, MBIV HCIHEZH
KCNS g #& Fe®* Jgik. B 1N NaCl #kdk, WHIEHAR, JB el W pH &
Bskt, MW AN E RELZE. HBRASRRBKMEET C1”- ik, BRIE, 60—
70C BT, IAmHEFEH.

3. FBHPR FRIAMBEZHREFERSIRE, WIEBHE MR EN2.000%, H
NaClO, #R/KEMWEFEEN2M, F£ 100 ZFAKBHRBLHEEELH0,1—0,4 F
BE/R(mM), BEFIFOFRSHIBLETFEOEMM S, 25C ERERYS 1 RN,
BCE 85K 48 50 ZEFH bR EDTA #iE, REVFHEKHEKE WBHBLXREBER

E.HELRE

1, BABE BEEKERD, FLET RE SHEBRHBRHERR GO LR
) BUTILHAERN, HETHREN F..8:.0s.

RE®**+ L-==REL?*, f,=(REL?*)/(RE®*)(L-J; (1
RE3*+2L-==REL}, F,=(REL}J/(RE**J(L")%; (2)
RE3*4+3L-==REL,;, B;=(REL)J/(RE**J(L"]3%, (3)

T BB T ehil, LS RES REL®\REL] fepl EAKINA R B 4
Lo Ly Ly 5B S0 EF RS LRUKERN SR, REEX %,
(RE™)

Iy = {RE™)’ (4)
[REL?Z*)
I, = {REL® 7 (5)
EREL*]
12 = (REL+J [ 3 (6)
ST ZAEFEMIBMKERZ W% B R AT RER:
(3- HNa*+RELE-* = (3- )HNat+ RELP-"*, (j=0,1,2), (7>
[Na+](3 7)[REL(37 1)1:)

K= (Na*)@-H(REL{ ")’
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TEB FHREE mzw,K g s, R (Natl 5 (Na*t) iR, Ml il it B—
M.

& Cop B TR KM Bk, Coe TN MRS L RKE, WH,
' Cue =(RE**J+ (REL2*J+ (REL})+ (REL,),

BIBEN, HEERBANESEL ¢ FTRRN

Cen _ (RE3*1+ (REL2*)+ (REL}) (8)
?=Ce [RE®J+(REL*J+[REL3)+(REL,)’

4%(1)*-—(6)‘?.1&]\(8)'?.

lo+11ﬂ1EL_]+lgE3EL—]2

P= T4 B, (L I+ B,(L )%+ B, (L3 (9)

R EFIRBRERATIR LREREN, TRRAKZSFREREL ), 4.

l‘l\lz HEH. R BARKNCL-] RAENK o, %_tﬁ—ﬁl-jk%ﬂl\ ﬂzxﬁax Iy, 1, B 15
oty

WATFER, RAS/KAMAISHESEFREEEN, S L.0.LIREH. H

NaClO, IARA HEREH KB TEE, YR L AR REEN, ERBTHERSE

EalsmE FEENEEREE, ZIARNBERETHEVBETHNEENNRE L

SHEERE, DE—ENMERARE—~ENRBLIRBIKENBERT, XELSHAE, &

BIRE &R THRISHER LR AR Co » ITEIHL Coe 1 (L) FEE, Ei1(a)E
AT WN—AERHE, WRRREERF AT R IR R SRS A A

1 HEEERRRAE BOKAR E1 g SY BT R O
(%% 100 Z£F+ FHR 2.000 52, ¥ pHe=5)

B %8 aF | PRk | FEWIE | RS (6| FEAkME| FHwE
(M) ik (M) ﬁ%ﬁ%(mM) #E%%Ej%_(mM) REE(M) WE (M) gEE (mM)fagkad (mM)
9.230 X 10-4 \ 0.0410 ‘ 0.0513 1.784x 10" 3] 1.055 0.1369 0.0415
" 0. 2103 0.0494 |  0.0429 " 1.266 0.1430 0.0354
v 1 0.4232 | 0.0569 @  0.0354 2.215%10-8 1.055 0.1700 |  0.0515
" | 0.6319 | 0.0618 | 0.305 " 1.266 0.1781 |  0.0434
1.169% 1073 | 0.2103 | 0.0607 L 0.0562 u 1.477 0.1841 0.0374
" ©0.4232 | 0.0719 |  0.0450 v | 1.688 0.1893 0.0322
" 0.6319 | 0.0778 ;  0.0391 2.707x10-3] 1.055 0.2058 0.0649
" 0.8463 | 0.0840 |  0.0329 " 1.266 0.2178 0.0529
1.415X 1073 | 0.4232 | 0.0867 |  0.0548 ” 1.477 0.2261 |  0.0446
7 0.6319 | 0.0948 |  0.0467 " 1.688 0.2321 ©  0.0386
" 0.8463 | 0.1015 |  0.0400 3.261 X 10-3| 1.266 0.2643 0.0618
" 1.055 0.1076 |  0.0339 " 1.477 0.2728 0.0533
1.784x10-3 | 0.6319 | 0.1182 - 0.0602 v 1.688 0.2805 0.0456
" 0.8463 | 0.1290 0.0494 1 1.899 0.2866 0.0395
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WEERIX R, EhES—&lE L& A8
EFRGREERAFRLTREN, W&
FMRZAHORAKRERSHEN, X
EREASEELLe B, HIEEE 8 B0 8
i, FROTERR IR M HE 50, 05mM,

Hit, ME 1 Ca)dmllis & &gk b
BRI IKECS, g &R B EE(L -,

i CB, 5 (L-)fEEAELG) Bk, X
AME LR SETH SRR RER

0.05mM iy @ WHE (JF2F3), A HE — 1
T AT LUK E Al 4 A D B o fEL 0020 0.8 1.0 1:431*1,8.11';20
2, itEH%E FS.Fronaeus®H A® RIRERR

6997 ot R I 2 2 B MR e 1 S0 B AR 3 (a) MIRtHBBREREL: (b)) BABURXRME.

AER AL AR RES S, UAR () AR, RAETHERSE, Ritak
¥ 6912 HLEATIFHO 10, FTRE 8.8, 8 R L. L RAOR, 5o BitEME, i
o Wt AMES SR ESMARE, B30 M REERTHENT 1% LK LY.
HE® L nROITEERENREEREHES AT 1%,

#*2 BRBRELSEATRENREIRE
(M is R & A 0.0500mM)

g & jlmM/100ml |3.0 [32.8 |sa4 [s3.3 |109.3 [134.0 [156.9
i mM/100m ] | 0.0923 | 0.1268 | 0.1415 | 0.1784 | 0.2215 | 0.2707 | 0.3261
#3 HE1 (b) REEEE
NaCNS ¢g, | ©oy | NaCNS ¢y, | o
| i ® ®
mM/100ml |mM/100m!| mM/100m! | mM/100m1 mM/100m1, mM/100m!
0 0.0903 | 0.0403 1.241 8.0 | 0.1743 | 0.1243 | 0.402
5.0 | 0.0940 | 0.0440 1.136 8.0 | 0180 | 0.1310 | 0.382
100 | 0.0974 | 0.0474 1.055 9.0 | 0.18% | 0.13% | 0.360
150 | 0.1010 | 0.0510 | 0.980 9.0 | 0.1970 | 0.1470 | 0.340
200 | 0.1052 | 0.052 | 0.906 1000 | 0.200 | 0.1550 | 0.323
25.0 | 0.1100 | 0.0600 | 0.833 105.0 | 0.245 | 0.1645 | 0.304
30.0 | 0.1145 | 0.0665 | 0.7%5 110.0 | 0.2238 | o0.1738 | 0.28
3.0 | 0.1200 | 0.0700 | 0.714 115.0 | 0.2330 | 0.1830 | 0.273
40.0 | 0.1250 | 0.0750 | 0.667 1200 | 0.2430 | 0.1930 | 0.259
45.0 | 0.1307 | 0.0807 | 0.620 125.0 | 0.2530 | 0.203 | 0.246
50.0 | 0.1365 | 0.0865 | 0.578 130.0 | 0.2630 | 0.2130 | 0.235
55.0 | 0.1425 | 0.0925 | 0.541 135.0 | 0.2730 | 0.223 | 0.224
60.0 | 0.1487 | 0.0987 | 0.507 140.0 | 0.285 | 0.2380 | 0.213
65.0 | 0.1550 | 0.1050 | 0.478 145.0 | 0.2965 | 0.2465 | 0.203
0.0 | 0.1610 | 01110 | 0.451 150.0 | 0.3085 | 0.2585 | 0.193
5.0 | 0.1680 | 0.1180 | 0.424
CDy F Oy AEIEKABRFIERK A Dy BKIE.
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F4 B e HLRESTHE/BALLE
1 _
Pspus— P i BT PIHE

2 PR (g%;%—ﬁ)% P55 Pt (*w%ﬁ )%

1.136 1.139 <0.5 | o0.402 0.403 <0.5

1.055 1.048 0.68 I 0.382 0.380 "

0.980 0.967 1.4 | 0.360 0.359 "

0.906 0.895 1.2 0.340 0.240 "

0.833 0.830 <0.50 0.323 0.321 "

0.775 0.771 0.54 0.304 0.304 "

0.714 0.718 <0.5 0.288 0.288 "

0.667 0.669 <0.5 0.273 0.273 1

0.620 0.625 ~0.93 0.259 0.250 tr

0.578 0.585 -1.2 0.246 0.247 "

0.541 0.548 ~1.4 0.235 0.235 "

0.507 0.514 ~-1.5 0.224 0.223 tr

0.476 0.483 —1.4 0.213 0.212 "

0.451 0.454 -0.83 I 0.203 0.202 ”

0.424 0.428 —0.94 | 0.193 0.193 "

m, ZER5it1ig
FLERFERRRERBENEAESERESE TR s ME 6,
K5 BMiEnEBRENKAER #e6 WMIEMEBENESTHK

Sk | Bi | Bs | Bs | Yo | Lo ZE | B | Bs B3 Y1
La 1.57 | 0.53 | 0.13 | 3.23 | 2.67 La 1.13 | 0.20 | 8.35x10-3 | 2.34
Pr 1.30 | 0.47 | 0.12 | 2.89 | 1.65 P 0.62 | 0.37 | 0.52 2.51
Nd 0.89 | 0.49 | 0.25 | 2.63 | 1.64 Nd 0.63 | 0.25 | 0.08 1.96
Sm 1.24 | 055 | 0.25 | 3.04 | 1.52 Sm 1.29 | 0.03 | <10-3 2.32
Eu 1.37 | 0.64 | 0.27 | 3.28 | 1.56 Eu 1.14 | 0.04 | <10-3 2.18
Gd 1.23 | 0.67 | 0.22 | 3.12 1.28 Gd 0.58 | 0.10 | 6.6x10-2 1.75
Tb 1.53 | 0.76 | 0.23 | 352 | 1.31 Tb 0.95 | 0.03 | <10-3 1.99
Dy 1.76 | 0.83 | 0.27 | 3.8 | 1.24 Dy 0.82 | 0.03 | <10-3 1.85
Ho 1.73 | 0.70 | 0.24 | 3.67 | 1.12 Ho 0.66 | 0.03 | <10-8 1.70
Er 1.99 | 0.28 | 0.25 | 3.52 | 1.06 Er 0.32 [ 0.07 | 1.6x10-3 | 1.39
Tm | 1.84 | 0.59 | 0.21 | 3.64 | 0.97 Tm | 0.54 |<10-3] <10-3 1.54
Yb 1.52 | 057 | 0.24 | 3.33 | 0.81 Yb 0.36 | 0.02 | <10-3 1.38
Lu 1.59 | 057 | 0.15 | 3.31 | 0.77 Lu 0.44 | 0.02 | <10-3 1.46
Y 0.54 | 0.37 | 0.22 | 2.13 | 0.1 Y 0.41 | 0.02 | <10-3 1.43

Kol HAKERAEHEGHE, BLETFEKBSHIEROSEL.Y o, £ RS
HAFRER IM B, BRPEBEETSIRE (Ck) 54 4WESEBEFRE(RE)
KL E, WAKEE, ARxhY ,=Cx/(RE3*)=1+8,+8,+Bs (L= 1My, M
& (5) Mk (6) FIUAEE], L5 CNS- f1NO; WA SERRILR/IM, HHE )
B UBEENRLEN B1.8:.8s WEEREERTAY, FEMELKE /ML 5 CNS-
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FMNO; WESERRANIERTRENMETFEE ZBXEN, B Y., kA £..8:.0
R PNEHENEE.

ML L3R, "TUEE,

1. EWEFIRES M, BEFRKRENT 2ME, BLETS5HERBERE L K
=Fi& & RECNS?t, RE(CNS)E, RE(CNS),, ZEHRABRT, BEETF 5 i 8
WOEEERERBS, BT BRI, E&FHE WA R = B & RENOS?
RE(NOj) i, RE(NOy) g HA& FARHFHE

2, BAEHEFFEHEMEL. u%‘*& Yo,
Vi, ¥ETFFEH Z ERULE2) EE[fE CNS- 4.0f
WARPELHRHN, HEERY B2
KA FENO; ARG BL BT, sk
MBRY o, M Z WMRmERRD>. £ A4
WRPEZHESERABEREEH I X5
FH R BRI, 2or )\/\v

3. IWHGRER L, WEERRD., X
WL E CNS- kR =2 NO3 & & o, Lo

WS K R LA AR RES 0 o 0 G o e i
) 2 HAE Y SETHERZ XA
* O HifBR ® THERIR

lo #RMEAARERNZN, REY EH
A FKAR A P A B BT R TR B B R RN, B B IR T R B 3 K
LM AR, BETFFERANER LRSS LRLRHBLR, R T 5 4 B R 4 S T e
i, XS ARERNIAR R —BW.

8 % X MW
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COMPLEX FORMATION OF RARE EARTH IONS
WITH. THIOCYANATE AND NITRATE IONS

Huang Chunhui, Li Biaoguo, Zhou Yongfen
Zhang Hongjian, Li Junran and Hsu Kwang-Hsien

(Department of Chemistry, Peking University, Beijing)
ABSTRACT

So far as the authors are aware, the stability constants of the rare
earth ions with some inorganic ligands reported in the literature are quite
inconsistent with one another,

In this paper, the complex formation of all the rare earth ions (besides
Ce and Pm) has been studied by ion exchange method at 25°C in NaClO,
(2M) ionic medium, The stability constants were calculated by a special
computer program written for this purpose in Beida 6912 language, In the
case of thiocyanate the complexes were RECNS2?*, RE(CNS)}, RE(CNS),,
but in the case of nitrate, almost only RENO2*, We use Y, to express
the ratio (C8%)/(RE®**) when (L )=1M, where (C%), (RE3*, (L-)
represent the concentrations of the total metals, the free metals, and the
total ligands respectively, The values of Y, were irregular but had a
tendency of increasing with the increase of the atomic number in thiocyan-
ate system and decreasing with the increase of the atomic number in nitrate
system, The value of ¥V ,, of yttrium was the smallest both in thiocyanate

and nitrate systems,



