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Table | Composition of Yttrium Isothiocyanatc Hydrates

composition (%) ‘
hydrate molar ratio
Y* NCS™ H,0
|
Y(NCS);* 6 H,0 24.08(23.95) 46.68(46.93) 29.24(29.12) 1:297:598
1 [
Y(NCS), » 4;H,0 25.87(25.83) 50.32(50.62) 23.81(23.55) 1:298: 453
]
Y(NCS), » 2;H,0 28.94(28.85) 56.26(56.54) 14.80(14.61) 1:298:253

note: calculated values in brakets
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Table 2 Melting Points of Yttrium Isothiocyanate Hydrates
hydrate Y(NCS), - 6H,0 Y(NCS), - 41H,0 Y(NCS), - 23H,0
melting point (T) 103~ 104 1 112~114 126~127.5
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Table 3 X-—Ray Diffraction Data of Y(NCS), - 6H,0
260° () | I/1, | 20° | Q) |1/, | 20° Ld(A) I/, 20° | Q) | 171, 26° | &Q) | 1/],

11.54 | 7.668 | 100 | 22.50 | 3.952 | 223 29.99'2.980 49 351512553 203 ] 5635 |1.633 ) 33

14.36 | 6.168 | 20.2 | 23.08 | 3.853 | 3.9 (3247 | 2757 3.1 (4625 1963 | 23 6017|1538} 52

14.90 | 5945 | 17.2 | 23.80 { 3.739 | 27.3 | 3291 | 2.722 | 30 (4729|1922 | 2.6 {6033 |1.534 | 22

1632 | 5431 | 7.7 | 2443|3644 ) 123 | 3355|2671 | 9.7 (4921 [ 1852 | 2.7 | 60.55 (1529 | 5.7

20.54 | 4324 | 423 | 2569 | 3468 | 31 3505|2560 | 148 | 56.19 | 1.637 | 48 | 6073 | 1.525 | 2.6

21.56 | 4.153 | 7.4 | 2937|3041 | 25
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Table 4 X-—Ray Diffraction Data of Y(NCS), - 4§H20
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Table 5 X-Ray Diffraction Data of Y(NCS), - 2!H20
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Table 6 Intcgral Hcats of Solution of Yttrium Isothlogyana[c Hydrates in Water(298.15K)

hydrate concentration (molar ratio) l’ exp. time AH kJ + mol™
Y(NCS), 6H,0 1 1600 ( 11 1091 0.09
B I s S -]
Y(NCS), - ¢ H,0 1: 601.5 ’ 7 ~3.773£0.015
o R t - ‘ T —

Y(NCS);' 2! 7H:0 ' 1: 603.5 ) 7 i —46.19%0.20
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RERALFTE: AH
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Y(NCS), + mH,0(c)+(606—m)H,0(l) =A=H-£'Y(NCS), - 606H,0(aq) )
-2y AH,

Y(NCS),; + 6H,0(c) == Y(NCS); - mH,0(c)+(6—m)H,0(1) AH;=AH,-AH,
AH,=AH ‘r Y(NCS), - mH,0) H(6—M)AH Tt non —AH “r Y(NCS), « 6H,0()

SAH ¢ Y(NCS), » mH,0c) = AH—AH,—(6—m)AH ) f H,00 +AH ¢ Y(NCS), - 6H,0(c)
AH ¢ npn=-28583kJ - mol™ > | AH ¢ ynes), - 6H0()=—2206k] + mol™' ¥
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AH, =AH  vocs, - aioe~AH t v =3AH exesw —-mAH ruow M, A . AnRT

e AU,j =AH ¢ YouCs), - mH, 00— AH v —3AH s —mAH v o~ ANRT

AH trog =—241.82k3 « mol™  AH ¢ nes @fF SCHEL6) Jyrts— 1T

AH ¢nesw =AH ¢ NCS‘(-q[)ﬂ—AH “s nesw(ab) P —AH [ rgiab) "
=76.44—(—248.53)—406.68 =—81.71(kJ - mol™")
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&7 Y(NCS), - 4 HzO 1 Y(NCS), - 2! HzO HAREE . BRI HERE (298.15K)
Table 7 Standard Molar Enthalpies of Formation., Standard Dehydration Enthalpies and Lattice
Energies of Y(NCS), * 4%1{,0 and Y(NCS), * 2 %HZO

Y(NCS),  mH,0(c) | AH, (kJ-mol™") |AH,. . (kI/molH,0)| AU, (kJ+mol™)
Y(NCS), « 4 H,0 -1763 -9.79 —4625
Y(NCS), - 2 H,0 -1149 16.31 —4499
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PREPARATION, PROPERTIES AND DETERMINATION
OF STANDARD MOLAR ENTHALPIES OF FORMATION
FOR Y(NCS); 4%H20 and Y(NCS); * 2:H,0

Zhang Jianhua Jiang Bengao Sun Tongshan Yin Jingzhi
(Department ofChemulry Shandong Umver.nly Jinan 250100)

The lower hydrates Y(NCS), « 45 HZO and Y(NCS), - 25 H10 were prepared by means of
dehydration of Y(NCS), - 6H,0. Thc melting points of Y(NCS), « 45 HZO Y(NCS), « 25 H20
and Y(NCS), « 6H,0 werc dctermined by using capillary tube method. All of the hydrates were
characterized by X—ray diffraction.

The intcgral heats of solution of Y(NCS); + 4JH,0, Y(NCS), * 20H,0 and Y(NCS), -
6H,0 were measured calorimetrically at 298.15K (sce table 6). The standard enthalpies of forma-
tion of Y(NCS), - 4. HZO and Y(NCS), - 2;H20 were calculated (see table 7). The standard
dehydration enthalples of Y(NCS),; » 6H,0 to corresponding lower hydrates Y(NCS)3 4 HZO
and Y(NCS), - 2 Hzo and the lattice energies of Y(NCS); ° 4l HZO and Y(NCS), - 2 Hzo were
also calculated (thc results were shown in table 7).

Keywards: yttrimm isothiocyanate lower hydrate standard enthalpies of formation



