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AR BHBRGAMNSE FLBEMERELER, P misd 7, & DMSO-
HNO; H#RE4GFEMN A UM I TONLES TFHREEMTARHFT AR, &
BHRXAYW, ARSEMNART , Ewlg 0 RE RS H T RN T IHRL Y
BRI, H S 45 EFHBEARMEM % DMSO-H,0U1) &M,
i Hg®t,Cd®*, Cr¥t (R Cr®) fo k2B BT, LT LB BTl it
T, s &g 41616 DMSO-HNO, A DMSO-H,0 # &% # 4 4, A’
RAEB N EERBEFHEBNE, THESLEE T 248 4o, He?t 5
Pb2+, Cds2+ 5y Pb2+,Hg2-+ 5 Hgg"',Pb“‘ 5 an+, Hg2t 5 Asst %%h\%
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RHBFH, H0HEBEFORBEERITIRITLEANHR, THBRRINLLECE
PP RARIFIS B, U ERIIORR R — R R B R, BEEARLIN
K%, T&BETERZHENREHBESERREBT L RN HRIER, LS5Eng
FlE R L, HAXRAHETHR(DMSO)-HNO, HEASAF AL, HARRG §H
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BARS REBRERTH. BEHE: 6 x20 BB DR E . E%ffff M.
5x 15 ERAIBEEIR, MEBEEHABKE: 10805,

AELBFTARFBB A%, RREKF: —NK Ag, Hei*, Tl, K, Rb,
Cs; —##y Hg, Pb, Cd, Co, Cu, Ni, Pd, Be, Ba, Fe, Sr, Zn, Mn, UQZ*;
=#rey As, Al, Ga, In, Fe, Bi, Sb, Cr, Ce, Y,Au; Wiy Pt, Rh,Os, Se,
Te, Ti, Th, Zr, Ce; HH4MW Ta, V;r iy Mo, Cr,

Fﬁ‘ﬁﬁfﬁ%?iﬁ}ﬁﬁéﬁﬁﬁj%{t%ﬁaﬁﬂ(Be(]I), In(lDf1 GaclD) AsiBREE, H
WEHHR 10 BERE /2.

BEBFHOEH (BeRM2HIEHI2)) .,

m,{ti&ﬁ?ﬁ= Ag+, Sb3+’ Hg2+’ Hgg'i-’ AS3+, T1+’ Pd2+,Pb.‘2+’Cd2+’ Bi3+.

WMAMTE RO LEHRR: Y, [a%Y, Tht*, Tatt, Ce®t, Cett,

5%SaCl, gy sMHCL . Pt**, Aud*, Se**, Tett, Ost*, Rh**, Mo(VD),

5% K (Fe(CN),J/Kig#. Cu?t, Fe?t, UO3*, Tit*, V(V),

0, 1% FORZEIFR: Al*Y, Be?t, Ga®* FERIMTTHM.

SRR US), K, Rb*, Cs*, ‘

0.5% _HMRIBIRZFIER: Ni*t, Co®t,

0,5% 8~ R WA 0, 1% MR IR VAW, Zn®*, Mn?t, Mg?* £ T
. ‘

0. 1% MR EMKY LEISK: Ba®t, Sr2+,

5% K;(Fe(CN) ¢ IKEEM: Fe2?,

Cr(l): FA5%Na,0, Ek, REA_ERERD @,

HHARESENRS: 1, DMSO+3MHNO, (1:1); 2. DMSO + 1IMHNO,(1:1)
3, DMSO +0,5MHNO, (1:1); 4, DMSO +0,1MHNO,(i:1); 5. DMSO +
H,O0@:1); 6, % HNO, +H,0(1:1),

() BBBETRRN &

FRER 1053¢ SnCl, «5H,0 J5F 300 I WK, ZETFTHIRKSEMAT 600
B 1IMNaOH &7 94 5289 NaH,PO,-2H,0 srslirh, ReMIRaSIHEE, FFRERE QR
W¥1, —HHEEERT, NEIK. REMSRRNERKER, FRB I EER
1€, MAEMKESRERREZIERET pH=3, BRETFR, BHERT 2MHNO, &
W, WE 12 MR EEZ T HY B, iR, HRRMKEET RO, =
£ 40°C FTFREH.
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BREE, XRBIIMEGRIFOLERME D, BEERDEARGRDIUIRETH
R E, EERTTR. MEEER 200 k. 7 5x15cm 3K 4 B,
(m) gEFHE
IRBISFHIEEAR, ZEEE— 2.5 EXA, FAMEBAEHM2 — 4 HA KK, o
B, BABERAMGERE T (CREMEM), ALTERF. YBRIFAIGNE
A EXRLMRE, RT, B, 25 NESEFRHAROIT Ry MEERD.
% Ry—-Re>0.3 NERZBEEE.
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MRS BTSSR AN E, EEREET, K DMSO+H,01:1)
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O BEE2EREAEER
*®1 MOH-UHEERFEHMBENER IO R IR, &
BEE: 2042°C, JBIFRHIA): 2 /NEFCk HNO, +H, O(1:1)% 1 W)

% DMSO + DMSO + DMSO + DMSO + DMSO+ #k HNO, +
’\\fuﬁﬁ (1:1) (1:1) (1:1) (1:1) (1:1) ST
'“%%\?{:‘ Re Ry | Ry Ry | Rr Rn | Ry Ry | Ry Ri | Ry Ry
K+ 0.00 0.04[0.00 0.01|0.00 0.00{0.00 0.00{0.00 0.00]0.00 0.00
Rb* 0.00 0.01|0.C0 0.00{0.00 0.00]0.00 0.00{0.006 0.00{0.00 0.00
Cs+ 0.00 0.00]0.00 0.60]0.00 0.00]0.00 0.00]0.00 0.00]/0.00 0.00
T+ 0.00 0.000.00 0.00{0.00 0.00!0.00 0.00|0.00 0.00]0.00 0.00
Ag* 0.00. 0.00{0.00 0.00{0.00 0.00.{6.00 0.00[0.00 0.00{0.00 0.00
Hgz+ ~— ——{0.00 0.00{0.00 0.00|0.00 0.00|0.00 0.00]0.00 90.00
Pb2+ 0.10  0.30 | 0.00 0.10 |0.00 0.04|0.c0 0.00|0.00 0.00|0.85 0.98
Cde2+ 0,97 1.00{0.94 0.98{0.89 0.94({0.90 0.94(0.86 06.94]0.95 1.00
Cuz+ (0.00—0.96)T [(0.03—0.86)T | 0.00 0.29 | 0.00 0.15]|0.00 0.05|0.78 1.00
Con+ 0.00—1.00)T [(0.00—0.96)T {(0.00—0.92)T {(0.00—0.89)T |0.00—0.83)T [ 0.79  1.00
Niz+ 0.82 1.0000.79 0.97/0.80 0.96{0.80 0.92{0.02 0.30[0.91 1.00
Fes+ 0.80 0.92|0.81 0.90]0.61 0.65|0.46 058)0.00 0.20]0.90 1.00
Znc* 0.89 0.96/0.91 0.95(0.91 0.95{0.00 0.21(0.00 0.02{0.78 0.88
Mne+ 0.91 0.94/0.8 0.93/0.85 092{— ——|0.00 0.20/0.88 0.95
Bez+ (0.00—0.78)T {(0.00—0.38)T {(0.00—0.40)T [(0.00—0.40)T | 0.00  0.10 [{(0.60—~1.00)T
Baz+ 0.75 0.90]0.40 0.470.00 0.25)0.00 0.15-0.00 0.00 |(0.00—0.98)T
Sr2+ 0.76 0.94]0.65 072|— —{|— —ie—— —1]0.75 0.94
Uoz+ (6.00—0.98)T [(0.60—0.68)T ((0.00—0.52)T | 0.00  0.20 | 0.00 0.06 | — —
Fes+ (0.00~0.97)T [(0.00~0.70)T10.00 0.20 | 0.00 0.15|0.00  0.12 |{0.06—0.70)T
Als+ (0.00-0.99)T [(0.00—0.96)T [(0.00-0.74)T [(0.00—0.37)T [(0.00-0.3)T| — —
Gas+ (0.00—1.00)T |(0.00—0.80)T |(0.00—0.54)T |(0.00—0.44)T | 0.00  0.00 [(0.00—0.90)T
Ins+ 0.85 0.92(0.00 0.20/0.00 0.18(0.00 0.17]0.00 0.18 {(0.00—0.9D)T
«Bis+ 0.00 0.00}0.00 0.00|0.00 0.00)|0.00 0.00}0.00 0.00]|0.00 0.00

0.94 1.00{0.94 0.9810.93 0.98|0.87 0.92({0.90 0.93(0.95 1.00
Ass+ 0.00 0.25]0.00 0.27}0.00 0.20)0.00 0.23]0.00 0.20]0.10 0.26
Sbs+ 0.00 0.00}0.00 0.00|0.00 0.02|0.0060 0.01(0.00 0.00|0.00 0.10
Crs+ 0.95 1.00{0.94 0.96]0.85 0.96(0.83 0.95/0.75 0.90/0.99 1.00
Cro+ 0.93 0.9710.92 095|090 ©0.95/0.90 0.94{091 0.95|— —
Ve+ (0.00—0.85)T {(0.00—0.75)T [(0.00—0.60)T |(0.00—0.35)T{ 0.00  0.20 (0.58  0.82
Mos + 0.88 0.93]0.85 0.91]0.85 0.92{0.00 0.20{0.00 0.12|—r —
Tis+ 0.00 0.00]0.00 0.00!000 0.00}{0.00 0.00{0.00 0.00(0.00 0.00
Ses+ 0.00 0.26]0.00 0.25]/0.00 0.25/0.00 0.200.00 0.10]0.02 0.18
Tea+ 0.05 0.35/000 0.20[0.00 0.11]0.00 0.10]0.00 0.05{(0.00—0.51)T
Os4+ 0.90 1.00]/0.9t 1.0010.93 1.00]/0.91 0.94/0.8 0.90|0.94 0.98
Rh4+ 0.89 1.000.87 1.000.94 1.00|0.90 0.94]0.85 0.94]|0.92 0.9
Pta+ 0.86 1.001{0.82 0.95(0.85 0.96({0.90 0.96(0.85 0.95(0.00-0.95)T
Pdz+ 0.80 0.93/0.78 0.91(0.82 0.90|0.77 0.90[0.78" 0.85|0.80 1.00

) ) . . - 0.00 0.00

eawes 1000 00000 0108 0% |0% 089|oss 09|00 100
Ced+ 0.00 0.000.00 0.00|0.00 0.00[0.00 0.00{0.00 0.00f{06.00 0.15
Y3+ 0.00 0.00]0.00 0.00)0.00 0.00|0.00 0.00)0.00 0.00|0.00 0.00
Zrat 0.00 0.00)0.00 0.00|0.00 0.00{0.00 0.00)|0.00 0.00|0.00 0.00
Ths+ .00 003{— ——|— —10.00 0.00]0.00 0.00/0.71 0.90
Tat+ 0.00 0.03{0.00 ©0.00{0.00 0.00|0.00 0.00|0.0 000 — —
Ced+ 0.00 0.00|0.00 0.00(0.00 0.02{0.00 0.00|0.00 0.00{0.78 0.8
Hg2+ 0.94 0.98/0.92 0.98/0.89 0.92]0.87 0.93/0.8 0.94)0.90 1.00
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Hg2+(0.92—0.98)-Pb2+(0.10—0.31)
Cd2+(0.96—1.00)-Pb2+(0.11-0.35)

DMSO +3MHNO4 Hg2+(0.89—0.95)-T1+(0.00—0.00)
(1:1) Cd2+(0.89-0.95)-5b2+(0.00—0.00)

In3+(0.79—0.90)-T1+(0.00~0.00)

Ni2+(0.80—0.95)-T1+(0.00—0.00)

K+(0.00—0.00)-Ba2+(0.45—0.48)

DMSO+1MHNO, K+(0.00—0.00)-Sr2+(0.70—0.80)
(1:1) Cs+(0.00—0.00)-Ba2+(0.40—0.46)

Rb+(0.00—0.00)-Ba2+(0.41—0.47)

a.n

Hg2+(0.88—0.95)-Pb2+(0.00—0.07)
Hg2+(0.92—0.96)-Cu2+(0.00—0.25)
Hg2+(0.89—0.94)-Fes+(0.00-0.17)
Hg2+(0.90—0.95)-T1%(0.00—0.00)

Heg2+(0.88~0.93)-Hg 2+(0.00—0.00)
Hg2+(0.88—-0.93)-Ag+(0.00—0.00)

Pb2+(0.02—0.06)-Zn2+(0.85—0.92)

DMSO+0.1MHNO,

Cuz+(0.01—0.20)-Ni2+(0.88—0.93)
Fes+(0.00—0.21)-Ni2+(0.85—0.90)

(1:1) T1+(0.00—0.00)-Niz+(0.83~0.91)
Te4+(0.00~0.12)-Ni2+(0.85—-0.91)
Pd2+(0.77—0.88)-Tas +(0.00—0.00)
Th4+(0.00—0.00)-Rh4+(0.85-0.95)
DMSO+H,0 Pt4+(0.94-0.98)-UQ3+(0.00—0.04)
(1:1) Rh4+(0.86—0.96)-Se4+(0.00—0.00)

Pt4+(0.87—0.93)-5e4%(0.00—-0.01)
Os4+(0.85—0.91)-Se4+(0.00—0.02).

(1:1)

Th4+(0.71—0.85)-Zr4+(0.00—0.00)
Ce3+(0.75—0.86)-Ce4+(0.00—0.02)
Ces+(0.78—0.86)-Y3+(0.00—0.00)

Ce3+(0.80—0.89)-Zr4+(0.00—0.00)

#3 ERMRGHELLMESEETENSEN Ry HE&EAREL)

DMSO +3MHNOg4 (DMSO+14HNO4

B
" a:1
& Nk

DMSO +0.5MHNO 3 [DMSQ 40, 1 MHNO4 | DMSO +H,0

(1:1) (1:1) (1:1) 1:1)

BENj1 1 r©x|1 1 x| 1 1 ¥ |1 1 §®|T1T1I X
Agt 0.00 0.00 0.00;0.00 0.00 0.00| 0.00 0.00 0.00 0.00 0.00 O.YOO 0.00 0.00 0.00
Pdz+ (0.93 0.94 0.93]0.91 0.93 0.90| 0.90 0.91 0.93 0.84 0.80 0.80 [0.75 0.80 0.76
Cdz+ | 0.98 0.97 0.95|0.93 0.91 0.93| 0.85 0.88 0.90 0.90 0.88 0.91 (0.80 0.82 0.85
Hg2+ [ 0.96 0.98 0.95{0.98 0.93 0.94{ 0.94 0.95 0.91 0.90 0.88 0.85 )0.90 0.91 0.88
Pb2+ | 0.24 0.28 0.23]0.01 0.01 0.02| 0.01 0.00 0.00 0.00 0.00 0.00 |0.00 0.00 0.00
Zeat 0.01 0.00

0.00 0.01 0.01]0.00

0.00 0.00 0.00 0.00 0.00 0.00 (0.00 0.00 0.00

— r -
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'ION EXCHANGE PROPERTIES OF
- STANNIC PHOSPHATE (I)

CHROMATOGRAPHIC BEHAVIOUR OF 44 CATIONS
ON STANNIC PHOSPHATE LAYERS

Ying Bohai, Lei Genhu and Liu Ginying
( Department of Chemistry, Northwestern University, Xian )

ABSTRACT

Thin layers of stannic phosphate have been used to study the chroma-

tographic behaviour of 44 metal jon in DMSO-nitric acid systems and DMSO-

H,O systems, Binder-free thin layers of stannjc phosphate have been pre-

pared,

This specific dimethylsulfoxide(DMSQO) effect has been explained

and used for some binary mixtures separations, and separations such as
4

Hg2t-Pb2+, Cd2?*-Pb?*, Hg2*-Hg?", Hg®*-As®*, and Pb®*-Zn®** have been

achieved, Various important separations are listed, .



