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fe# 0.033). RF 4 RMAfhad) it Mool ik O AA R, ASEE (0.04-
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£, A¥, Qp- BAWMA, Qpp- FLFERFLGNR (HRLRFFFEL),Qrep- &
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Table 1 Calorimetric titration data and heat corrections for titration of 42.39mmol-L~?
stilbeno-15-crown-5 B with 1.256mmol-L='Pr(NO;);

t/min -Qp /] ~Qp/] -Quu/] —Qrc/ —Qc(exp)/J

1.00 0.594 0.017 0.263 0.001 0.347
2.00 1.099 0.033 0.512 0.001 0.619
3.00 1.675 0.050 0.743 0.002 0.980
4.00 2.193 0.067 0.959 0.002 1.299
5.00 2.621 0.084 1.161 0.003 1.541
6.00 3.012 0.100 1.351 0.003 1.758
7.00 3.236 0.117 1,531 0.004 1.818
8.00 3.563 0.134 1.699 0.004 1.994
9.00 3.828 .150 1.870 0.005 2.103
10.00 4.066 0.167 2.038 0.006 2.189
11.00 4.441 0.184 2.193 0.006 2.426

Qp~The average values of three dilution heat

SR, KAV T i A 4L (1) AR & CHOE R P RALR B ALFHE
£ 1:1 Mémedh, ¥

L+ M= ML, Kwm,=[ML)/[M][L] (2)
Kuip AR FH, RAANGAERE A HT44
Qcp=AH" x Anp (3)
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(FHRR), ATRLFH K AP AisRABERE. ARBANT. AREMNAHE
SRR Q.p M, AMR I RA Ak [
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U(Ki, AH;) = Y [Qep — Y _(Anyp - AH;) (4)
P=1 i=1
At MAU_ bk sk AR A6 K 1R, Kdi—in K o AN {R, #F U MBS AR
i, 101 B4 4ad i b, S aaed. B, RERZER S, TWAALEGH B 54
AR ATHERY AHAT Ll 4844 WU KB X -15- & -5B @& Pr(NOs)s
A4, HeTFiHHEMATireHoRRFTA 2 RUERHLARL 554 B i 101
B2 4 A 40 31 3 SR A
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% 2EME 10K 5B 5 Pr(NOs)s BARE logk, %0 AH® 89194l (298.15K, Z.W)
Table 2 Caloulation of logK, and AH® from calorimetric titration data for complexation of
stilbeno-15-crown-5 B with Pr{NOs); (208.15K, in anhydrous acetonitrile)

logKs AH® k] -mol~! U “logU
LA 400.81075 0.0234367  1.63010
2.00 147.88860 0.0153547 1.81376
2.50 £5.80309 0.0058115 2.23571
3.00 37.63171 0.0017364 2.76035
3.01 37.30519 0.0017300 2.76195
3.02 36.08487 0.0017263 2.76288
3.03 36.37060 0.0017251 2.76319
3.04 36.36228 0.0017266 2.76281
3.05 36.05976 0.0017307 2.76178
3.06 35.76204 0.0017373 2.76013
3.10 34.63025 0.0017885 2.74751
3.50 26.91002 0.0040829 2,38903
4.00 22.51479 0.0096922 2.01358
4.50 20.66622 0.0159595 1.79698

A2AMT 1 SRA ARG A2, PR T —in K, #» AH #4346 L4
AT LINRE L Ao ERER S S it LBk TAAMNSGHER. B EHUE 11
L FFHME. HhUd K, & AP 5, TitHth AG® #o TAS {h. W3 M4 +
ML 5T B ALMS A TRAAL SR N FHEIFAL I HTRETF LTS
4T agsh A B, BIM48 15- & -5A 6940 5 A8 & 5] A

¥ WL (1) WRESERELRSWOBERY (logKs FOMDELN (298.15K, ZM)
Table 3 Complex stability constant (logKs) and thermodynamic parameters for complexation of
crown ethers with rare earth nitrates in anhydrous acetoritrile{298.15K)
Compd. Cation logK, AR /k] -mol™  AG/k)-mol™" TAS/k]-mol~"' Ref.
A La’*t  5.71%0.01 -45.6940.33 -29.36 -16.19

a

Ce™  4.6240.05 -38.28+0.42 -26.36 -11.92 a
Prit  4.4540.03 -28.3340.25 -25.40 -2.93 a
Nd3*  3.93+0.02 -33.8540.54 -22.43 -11.42 a
Sm**t  2.81+0.03 -45.7340.13 -16.02 -29.71 a
Ev’t 2264006  -33.30+0.04 -12.89 -20.41 a
B Ladt 2224006 -93.22-+0.59 -12.67 -B0.55 b
Ce?  22140.08  -81.96+0.63 -12.61 -69.35 b
Pr**  3.0440.05  -36.53+0.17 -17.35 -19.18 b
Nd** 2354006  -70.75+0.54 -13.41 -57.34 b
Sm*t  2.1340.04 -90.544-0.08 -12.16 -78.38 b
Ev®t  2.10+0.01 -31.7140.25 -11.99 -19.72 b

a.Ref.[12];b. Values are the averages of three independent runs in this work.

M3 A F S BT A, () MRtk 5 AR (IR 69485 F 5 S 58
RERfASTALZ A AMR+EALEAT OV S AR £ HE H0, #18
BEL AAORCHT B MA. Bt TMNAURTFHSHIARATERE. fi s
oy, EEELHE LML AR KCHTORAMNELR 5 FHLOEA, Lt B FH/EHE
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A ESEHe 2 HA e A, TREH LG FRTAY, RBER YT
A2, MARXHEA L HARSHOEHE LM EROBEE L BEH ELEFNCHST
Sy R AME. B, SRHL () SRAAAKCHTHEAESE B HARSGH.

bediib At A fo B L R RAEMGREIALTH MO EREL (AG), T
EF ARG R RRAHA. 15 & -5A #-F La®t AH MM, ANLES
HHEBTY, L3t WHELE5 A GTRAERCREEY, AATFERYL. MERTHY
gk BT Ardga . BALfEAM Ce?t B Budt S e B 58K AN
b, A C-C el 12 X UK AEH, Hm T4 TFHRAK. AR, 3-TH
ERTHREALEN GBS FRT, RLFHAFT 120 8FH. XTHRE 1,2- XL
ik — T Tkt FRME 0-C=C-0, 2 BEAHENOERT AT HGHAR =L T THGH
N, HERSHELTSER. RO TAHAGHE TRAGTERESHER
FUBLHS THERRT 54 AR THES P TAGEEFECHFRNRE. B, LN
AL f A 6. B, CPK 4 T#YAY, RARAFTHAAMASN, HiEFh
RaAEMEGEEN. F—7Fd, RFMHACTFHAETRLPEMBEREFR FHESY
BAFHAY. RAFTHE A, EFEHBHRLRTHRAENFERT, 2
Prit S{x4E M egid RS T, 5 CH LR Tiake, BREBEGRAESGAFTENST
e s FaER, EFRAENGBETHMRETFHT. Bit. R4HHRIMETRRE
9 &4 o bk : :

iF EPTIR, NG RBERAY: a AM B 5846 L8 THRMALEN —AMIL A 1K;
b. 444 B 58# LR FRATHOTRE, H#LBTFTLENS T A2 MM EHEA
fo A6 R AALAER B8 T RS SH G RN ES A X, ERAFHRBHL
A EGRCALITAR; c LB P r RPETFATHKT E4LB TFHMEHA, B2
4 A # Prit @R EN R T.
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Complexation Thermodynamics of Rare Earth( [l1) Nitrates with Stibeno-15-Crown-5
in Anhydrous Acetonitrile
Liu Yu

(Lanzhou Institute of Chemical Physics Acadernia Sinica, Lanzhou 730000)
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{ Department of Chemistry, Lanzhou University, Lanzhou 730000)
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Abstract  Calorimetric titrations have been performed in anhydrous acetonitrile at
298.15K in order to obtain the complex stability constants(K,) and the thermodynamic
parameters for the complexation of rare earth{ Il jnitrates (La, Ce, Pr, Nd, Sm, Eu) with 2,
J-diphenyl-ene-(2)-1, 4, 7, 10, 13-pentaoxacyclopentadecane {Stilbeno-15-crown-5). The
complexation stoichiometry is 1:1 for all rare earth({ I} nitrates. The complex stability
constants (K, ), reaction enthalpies{ AH"} and entropies (AS”) were calculated directly by
using precision calorimeter connected to an personal microcomputer. The coordination of
the unsaturated crown ether B (to see Fig.1) with Pr** showed the highest complexation
ability and selectivity in the six kinds of rare earth ( Il) nitrates, and compared with
the results of 15-crown-5A (in Fig.1). The thermodynamics quantities clearly indicate
that the comples stability sequence is essentially entropy governed, although the complex
formation itself is evidently enthalpy driven. The effects of unsaturated crown ether’s
molecular structure and cation’s properties upon complex stability have been discussed
from a viewpoint of thermodynamics,

Keywords: Rare earth, Crown ether, Complexation, Thermodynamics, Calorimetric
titration
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