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Table 1 Data of Phase Equilibrium and Refractive Index of Saturated Solution in

the Ternary System Y(ClO,), * 3H,0-B15C5—CH,0OH at 25T

synthetic saturated wet refractive
No complex(wi%) solution(wi%) residuc(wt%) in‘dcx equilibrium
28 solid phase
A C A C A C ns
1 68.70 31.30 ' 1.4300 A
2 71.69 24.69 69.50 28.29 73.40 21.31 A1)
3 65.83 26.71 67.23 30.54 64.38 22.78 1.4338 1))
4 63.52 27.65 64.94 32.58 62.01 22.79 1.4286 m
5 61.96 26.15 62.71 34.20 61.06 20.10 1))
6 60.58 26.06 61.34 34.92 59.98 18.91 1.4269 OH+H1)
7 60.66 26.86 60.73 35.59 59.75 20.55 - 1.4255 ()
8 59.69 26.01 60.11 35.63 59.01 19.38 1.4267 ()
9 58.76 26.03 58.58 36.84 58.38 20.22 1.4256 (I
10 57.25 26.50 56.43 38.11 57.36 20.54 1.4252 ()
11 54.72 26.11 52.75 36.44 55.56 18.69 1.4325 (m)
12 51.98 26.24 52.28 35.69 52.36 18.93 1.4340 (T )+()
13 52.06 25.23 52.05 35.78 52.08 18.56 1.4341 (T )+(Im)
14 49.23 27.59 51.40 36.38 47.23 17.13 1.4340 (m)
15 44.40 33.95 4418 23.49 1.4396 (Im)
16 43.05 24.83 42.55 33.95 43.44 14.97 (1)
17 42.67 21.78 41.40 33.25 42.61 15.25 (Im)
18 35.21 25.84 33.81 29.90 36.64 22,06 1.4619 (m)
19 32.51 23.45 30.66 25.90 33.84 20.15 (Im)
20 33.01 20.92 30.39 25.75 35.56 16.68 1.4758 (1)
21 29.60 20.87 34.51 13.88 1.4880 (Im)+B
22 27.36 18.95 29.61 20.85 20.75 15.25 1.4879 B
23 14.01 34.22 15.91 39.07 11.90 28.44 1.4225 B
24 0 75.36 1.3689 B

A=Y(ClO); * 3H,0 B=BI5CS C=CH,0H
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Fig.1 Solubility diagram of ternary system

Y(C10,), * 3H,0-B15C5—CH,0OH at 25C
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Fig.2 Refractive index—composition curve of

saturated solution in the ternary system

Y(C10,), + 3H,0-B15C5—CH,OH at 25C
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Table 2 Mole Ratio of Y(Cl10,), to H,O in Some Samples of Liquid Phase and Wet Residues

HIO -
sample Y(Cl0), % H,0 % Wmole ratio
38.02 5.40 3.05
. 37.39 5.22 3.00
wet residue
36.27 5.07 3.00
32.15 1.95 3.00
45.80 - 6.41 3.01
49.61 6.90 : 2.99
37.34 2 3.01
liquid phase 523 0
36.33 5.05 2.99
30.24 4.12 293
13.96 1.95 3.00
= RANNARSRE
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Table 3 Analytical Data for the Complexes

% found (caled.)
drying condition complex
Y(CIO)), H,0 BI5CS
Y(Cl0p), « 2B15CS5 « 3H,0 < 0.5CH,OH 38.94 54.01 542
over concentrated H,SO, (10 ? !
(V) (38.96) (53.99) (5.44)
bet 69-72C Y(CIO,), - 2B15C5 » 3H,0(V) 39.58 54.89 5.33
etween 69— . .
v : 2 (39.60) (54.87) (5.53)
between 55~70TC, in vacuo, Y(CI0,), - 2B15CS(VT) 41.90 58.10 0
over P,0; : (41.92) (58.08) )

MT4: 31 BRAYEFRPHNBRAA—BLAY,. MR, REEH &
WMaAsM 43 K101 RIREY.
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A AEMMEL, B AR IR-440 D50 GELGE® T Y(CI0,), - 3H,0. BISCS, Al
AY(VI)E(VDWLLIMEE, THERINTFR 4. EREWV)SOD IR KigS, BISCS#E
1110-1045cm™ RIRMH C—O—C S XHFRAM 4 i B g4 BRSNS T 25em™ #0 33em™, KR
EMRAIIHEARE @ . BEE ClO; % 620cm™ AR U ZE RIS H(V)R RS2, W Clo,
KRB ERSHODT, B 620cm™ A —B¥SN, 7E 644cm™ HB— I, XENH
BiERIPIY Cl0; F71E.
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Table4 Major IR Absorption in the Compounds(cm ™)

compound Ve e Yy Oy Vom)
Vanc-0-C)
Y(CIO,), * 3H,0 620(s) 1090(b) 3450(b)
BI5CS 1110—-1045(b) 1593(s) 1299(m)
) 620(s) 1150—-1020(b) 1596(m),1620(w) 1315(w) 3440(b)
oD 620(s),644(SH) 1180—1012(b) 1610(m),1620(w) 1315(SH)

3. RAYHE/RES

B DDS-11A Bl S {Y, 7£ 25T, 107 mol+ I''CH,OH BHH P, 4P ET
Y(CIO,), « 3H,0 REAY(V)IMEE/R SR, HMAK 2.31x 1072 2.32x 107§ » m* « mol™,
REUELEMT, LRRAVEERLRE 1 28HHEK © .
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£ HAMY¥ D/ max—-3C B3 X-HLEMHF{HL L, X Y(ClO,); - 3H,0 & Y(CIOY, -
2BISCS « 3H,0 #1777 X-ST MMM . LR KM4H: Cull, HE 40kV, R
30mA. Y(CIO,), » 3H,0. B15C5. (JCPDS )& Y(CIO,), « 2B15C5 « 3H,0 #9 X—§1RN%
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Table § Data of X—ray Diffraction of the Powder Samples

d 7369 7.030 5909 4388 4328 4175 4.062 3.962
Y(CI0)), * 3H,0
1/1, 100 91 46 63 63 58 68 57
d 127 842 133 639 558 522 491 470
B15CS*
1/1, 40 80 80 30 80 100 80 60
d 9.167 7.396 7224 5983 5408 5267 4.801 4.437
Y(CIO,), * 2B15CS » 3H,0
171, 39 100 92 32 33 .39 45 51

* from JCPDS
RAYHEENHBIESERREHNRERR, ENARGYENMLEE, MAZES5R
KRS Y. '
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STUDY ON PHASE EQUILIBRIUM OF
THE TERNARY SYSTEM Y(CIO,), - 3H,0-B15C5-CH,OH AT 25T
BY THE SEMIMICRO METHOD

Xue Ganglin Ren Dehou Yang Yixin Song Disheng Sun Juchang
(Department of Chemistry, Northwest University, Xian 710069)

The solubilities of the ternary system, Y(C1O,), - 3H,0-B15C5—CH,0H, at 25T have
been investigated by the semimicro method of phase equilibrium study. The refractive indexes of
saturated solutions have been determined. There are three coordination compounds formed in
the system at 25C . The compositions of the three coordination compounds are: 4Y(CIO,), *
3B15CS - 12H,0 - 12CH,0H( 1), Y(CIO}), « B15CS * 3H,0 « 1.5CH,0H(1I) and Y(CIO,),
2B15C5 + 3H,0 « CH,OH(II ). The coordination compounds (I ) and (1l ) are soluble
incongruently. The coordination compound(1I ) has been isolated from methyl alcohol solution
and dried between 69—72TC to give Y(CIO,); » 2B15C5 « 3H,0. The properties of Y(CIO)); ¢
2B15C5 « 3H,0 has been characterized by IR, conductivity measurement and X—ray diffraction

analysis.

Keywords: ternary system phase equilibrium coordination compound crown ether B15C5
trihydrated yttrium perchlorate



