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200molH,0 $ R4 HE E MK 17.56% 0.04kI - mol™, 5 XM 17.524+ 0.028kJ -
mol™'  —%; EWMET 298.15£0.1K B Tris (~0.1g, BDH =&) 5 HCI (0.1009mol »
[,20mNAY & B #%-29.78 2 0.07kT « mol™, 15 X#K{H~29.790£ 0.013kT + mol™ B —H,
EVR{RGRBAFERETEN, BT 298152 0.1K B Pr(NCS),+ 7H,0
Yb(NCS); « 6H,0 & CH,CH,NH,-HC-H O B R YW BRABARQH), WHEESY
Pr(NCS), + 4C,H,CH,NH, 17 Yb(NCS), - 4CH,CH,NH, % HCI KB i K K (AH,)
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H. zti)tﬁi’ﬁ&w:ﬁ—&ﬁ 9 K.

# & 5 it i
— EEAFRGHEIAR AR IKEBE, RAYHERY RENCS)-

4C,H,CH,NH,.
%1 KAWREXITER%)
Table I Results of Component Analyses for Complexcs{'/.

RE(NCS), + mC,H,CH,NH, colour RE NCS H N
9.8 73.63 . T FXT] 1345

Pr(NCS), « 4CH,CH,NH, grees 894 | @349 | (5006 | 98 | 39
) : 2259 2271 4304 54 1200

YB(NCS), * 4C,H ,CH,NH, white (0230) | (246) | 199 | (468) | (1268)

Note: calkulated values in brackets
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3470-- 8%26cm™ b, XFEHKKYU N FFE RE (M) K. ooy BALE— BRE 2240~
2200010 2 [6, WMERAW DLW E 2042~2106cm™' 4F, XRH NCS Lk N [IF5 RE
am) w4 | -
az CHEMNH; 0 RE(NCS), - 4C,11,CH NH, 2 51 iAo 2 (e a7
Tal'a 2 Frcquencles of Some Cizcr, Vitrations in C;HCH, \IH
' sut RE(NCS); « 1CH,CHNH{cm™)

[ T cempound [T opmn . Ye=N S
CH,CH,NH, - 3469 @ “ i
Pr(NCS),  4C,H,CH,NH, 3420(s) 21060s)
. 2042(s)
YB(NCS), « 4C,H,CHNH, . | 3426(s) ’ 2106(:)
| 2042(s) B

Note: intensity of peaks: s—strong
TR 3 FK 4 UHE, FTRUE N, RAYRASYRERRYE.
3 YBNCS),- $CH,CHNH, B X FRETHEME °
_ Table 3 X-ray Diffraction Data of YB{NCS), - 4C,H,CH,;NH, .
29° Q(A) I71,128° d(A) I/n (20° é(A) I{ll, 28° dA) /1, |28° “J) 171, |28° a(A) 171,
6.163 14.315 100(17.564 5.015 44.0(21.050 4.210° 33.2{24.590 3.617 57.0.27.933 3.191 56.2:32.543 2,740 427
l.2.1202 7.129 32.9[19.553 4.528 33.5,20.671 4.008 5:.4[25.670 3.467 54.9(29.730 3.002 53.3‘33.638 2.652 33.5

L34,46 2.600 36.3

14'078 6.281 42.6120.361 4357 33.7/23.345 3.808 69.8;27.158 3.280 31.5(31.662 2.323 494
16.983 5.217 422 '

Table 4 X-Ray Diffraction Data of Y(NCS) - 6H,0
20° KAy 1714, 120° XAYI/1, |28° KAYI/1, |20° KAY 171, |28° AA)I/1, [20° AA)Y I/,
11.56 7.6546 1001 23.98 3.7108 15.9 | 33.69 2.6502 2.7 |41.39 2.1814 2.5|47.39 19183 1.8 /56.39 1.6316 12
14.40 6.1507 35.3{ 24.51 3.6318 158 | 34.13 2.6269 0.6 }42.11 2.1457 29 ) 48.95 1.8607 0.7 |56.87 1.6150 2.6
14.96 5.9217 42.725.71 3.4649 2.2 [ 35.13 2.5544 27.9 | 42.97 2.1048 12.7 | 49.45 1.843] 1.2 57.13 1.6122 4.6
16.38 5.4114 13.7] 27.27 3.270% 2.4 | 36.83 2.4403 2.5 |43.45 2.0826 2.3 | 50.45 1.8089 0.8 58.23 1.5844 5.6
20.40 4.3532 12.1{29.15 3.06 4 2.2{37.19 24178 4.144.05 20556 0.7 S1.15 L.7857 0.5 |58.71 1,5725 2.0
21.12 4.2064 1.9/29.23 3.0552 2.3 [38.63 2.3307 1.0 44,57 2.0329 2.5 51.69 1.7683 1.4 {58.81 1.5701 1.9
21.66 4.1G23 6.1/ 29.47 3.0308 1.1|39.02 25043 1.1 |44.73 2.0260 3.0 |52.19 1.7526 0.7 |61.25 1.5133 0.6
22.50 3.9515 21.5030.97 2.9717 4.3 4905 77312 5.3 *5.03 19717 2.8 | 53.07 1.7256 5.0 62.67 1.4324 07
23.24 3.3273 0.5{33.07 27037 23|41 0/ 23975 /ﬁ 4541 1.9565 5.6 | 54.39 1.62363 2.1 (65,37 1.4275 22

 BE(TOAWEREY, KAYNAIBRESHNNHKENRLAR, SUEHRES
YHRETLH. B 1Kk YOB(NCS), - 4CH,CH,NH, fl YB(NCS), * mzoaq'ro BeR, XFKE
Pred #0458 T B R SCRR[9).
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YbB(NCS), « 4C,H,CH,NH,; 1 YK(NCS), - 6H,0 8 TG #i%k
TG curve of Yb(NCS), + 4CH,CH,NH, and YB(NCS), « 6H,0

() YB(NCS), + 4C;H,CH,NH, (b)YB(NCS), + 6H,0

ZRRER PBA¥REFT AH,. AH, AH,HIMBHERUBERNH AH TR ERAT

%S
xS ALFRIE PR F(298.15K, 1atm)
Table 5 Heats of the Thermochemical Cycle at 298.15K,latm
RE AH(KJ - mol™) - AH(KJ - mol™) AH( s mol™) | AHGJ - mol™)
Pr 16.06 £ 0.05 —52.9310.34 —61.8810.22 -178.53
Yb 14.56 1 0.07 59481 0.32 —61.88£0.22 —173.48

R AH, BB R R R AR L4 Y RE(NCS), » 4CH ,CH,NH, HIRsE4
B8 FIFRS.

AH{ u,000=~285.83kJ » mol™' ¥,

AH/{ cacHNHp=34.2% 1.8kT - mol™! ¥

% 6 EA% RE(NCS), - 4CH,CH,NH, f5{7 R 4 R4 AH (298.15K, latm)
Table 6 Standard Molar Enthalpies of Formation AH; (298.15K,1atm)

of RE(NCS), + 4CH,CH,NH,

RE | AH(J - mol™) AH{ RBNCS), - 5,00 ® (J * mol™) AH; RE(NCE), - 4CH CHNH Xk J + mol™)
Pr —178.53 —-2488. —529.2
Yb ~173.48 —2167.8 —489.5

ARENBHESYOFEERBRBENREE. TRUESYNOREE FITR.
: AH, -
RE™(g) +3NCS™(g) +4C,H,CH,NH(g) === RE(NCS), - 4C;H;CH,NH,(c)

AH, = =AU, + AnRT

An=-§

AU,: = AH; RE(NCS), - AC‘H,CH:NH,(C)—AH; }us"(g)—3AH; Ncs‘(l)—4AH; CHCH,NH@—AnRT
AH{ clcHNH{g)=87.8£2.7k] « mol™ ©,  AH{ Nes@=-81.71kJ - mol” ¥

%7 EA&% RE(NCS), - 4C.H,CH,NH, M EHRE AUL (298.15K)
Table 7 Lattice Encrgies AU,: (298.15K) of RE(NCS), » 4C;H,CH,NH,

Rl-'i AH e @™ AN, ; RE(NCS), - 4CH,CH,NH{c) AU;, RB(NCS), + 4CH,CH,NH,0()

(kJ - mol™) &J « mot™) (kJ - mot™)
Pr 4004 —5292 o —4619 ]
Yb " 4368 —489.5 —4944
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PREPARATION, PROPERTIES AND DETERMIN *#¥**1 Z{
STANDARD MOLAR ENTHALPIES OF FORMATION ¥OR
COMPLEXES OF RARE EARTH ISOTHIOCYANATES
WITH BENZYLAMINE

Yin Jingzhi Jiang Bengao Yang Shurprfg
(School of Chemistry, Shandong University, Jinan250100') 7
Two solid complexes of rare earth isotﬂiocyanatcs with b_enzy]amine wes pripacaed. They
were characterized by component analysis, infrared‘spectra, X-ray powde. ST Lo o
thermogravimetric analysis. Their chemical formulaec were proved -to be RL(NCS); -
ACHCH,NH; where RE are Prand Yb. | ,
The integral heats of solution of RE(NCS), * n,H;O(when RE=Pr, n,=7; RE=Yb, n, =6)
'in C,H CH,;NH,~HCI-H,0 solution, the heats of reaction of RE(NCS), * 4C;H,CH{NH2 with
HCl in aqueous solution and those of C;HCH,NH, with HCl in aqueous solution have been
measured calorimetrically at 298.15K. By means of a thermochemical cycle suggested in this
paper, the standard molar enthalpies of formation for the above two complexes were obatined

and their lattice energies were calculated.

Eeywords: rareesrth  lsothlocyanate benzylamine standard molar exth~lpy of formatioa
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