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T X # X Fw
LR ARPBHEAYER) CRERREHCR RS R)
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ASCRHE R E BN E 25C B PMBP (4 . W& SRER TOPO AR
M RERRE AR AR, SRAI TOPO 54, dRAR—%HhELEY: UO,(PMBP),-
TOPO #1 Th(PMBP),-TOPO; TiH4LmA i = % 1 3 % & #: Gd (PMBP),.- TOPO #i1
Gd(PMBP), - (TOPO),, st TOPO kERMERFEM, ®EMEH AH 0 6 44, D
M. S. Caceci REtMIHENES, BRBRNZESTNREBEER, SIERSATRTE
Ko REAHEFVEMPIR, RETHAOTE,

x@ia PEEF, By, UO,(PMBP),, Th(PMBP),, Gd(PMBF),, TOPO,

xf PMBP f1 TOPO 548, iR 45 %, W. Bacher U1 O.Navratil ¥11)
ERAEBRN M, B R RR R, WA, A MBERUR o A, S %
FERBAERCTME, WHARFERE T U 2 7 S8, il Van’t Hoff i (3l
AH AEEREWHRAE), KA AH, HIPEPEHEE lgf KB AG, MiiHs AS,
BT AR R IBOR B, NIRRT R T BT . BUERK—T (88 55)
BEY IR, H () WAL ER, R B E Y (Calorimetric Titration)
BHEME 25C B o6 (R500) UhAS B Rt R e MR MO alURE 0 0t o AR TR I A T o i
2%, e TOPO 54, Ay PMBP #%A&Y, NABR—R_ihELEY UO,(PMBP),-
TOPO #1 Th(PMBP),- TOPO; TWiH4LMAER K _ohELEY GI(PMBP),- TOPO
1 GA(PMBP),-(TOPO),o LB ARAIAKME, WATHE 80 F B RN AC @4k
%, WEBHEAYHRSRAABRIYS ZKERBUKTCEfrd . Ho7 kRN T,

BLEL B, oA SR K.
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B:
MA,;+2L =MA;L,
A, MEREMA LB TG+ AFR PMBP; L#R TOPO,
% W R B B B BB
Q.=AH An,+AH An,= LAH Ang

sl
Kep: A, FiAR N —FRA R T ITIHE S S Y EBERE. An iy S HETEEEY B M
B (9B & T MAE—L WOy AT AR5 IR R Qoo B BT BT A 55 3 41 p (97
Bl Qs FERBGHEN, ERMENLMANRE VR BHRRE R R I 5 8 A
M
Qe={[MA,LIAH +[MAL.JAH IV
AR 308 R4 S
Cua,=IMAI+IMALI+[MAL:]
=IMAJQA+4MLI +B.LLTD
C:=[L]+[MA,L]+2[MA,L.]
=[L1+A[MAJILI+28.LMAILT
_[LI+B LT +BLLT + BiLLICua, +26:[LT Cus,
14+ B, [LI+A.[LT
03 Qi=(BIMAILLIAH, +B.IMAJILIAH DV ¢
_ Cua«(BILIAH + B.[LT°AH..)
1+B.[LI+4.ILT
i?ﬁ'ﬁ‘i“ CMA;;\ CL\ Vt i@?\]ﬁ%ﬂ’ ﬂg‘j%'ﬁﬁﬂ‘ﬁq Al{:\ B;\ AHM ﬂz ’{E, @i)ﬁ NI. S. Ca—
ceci RELINHANBES, BNV REEFHHA, HE 47500 2 1000 & B4, {HiR
2P TR BB

U(ﬁ:’ AH ) ZJ(QC » Qt P)Z
1&%9& Q HWE WHRERZE—RE 107° £4,

% % OB 4

o R I-RERS-H AR B L M -5 (PMBP): Hi1-E5E 3~ S ik A
BAHEREE, M Jensen BRI, SWFWKEL G, F/HBEIEE BRE &, &
M 90—91°C,

=xikpEEiy (TOPO): XHE Eastman Kodak 2y a], 4-Hraif i,

2. ., #., $L5 PMBP B&WHHE 2% W. R. Walker™ # & Gy TTA%
&g, WA UO, (PMBP), ) #4 h 202—203°C; Th (PMBP), # & 150—
151°C; Gd (PMBP), #:5 168—169°C, LI L =Fi&-& ¥ M b &M #b. % W 3t g
#. Karl Fisher WEM&KES L CMI6 T,
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3. [y,

()EHRFEE T5100 ZABER, B EELIHBE— 24, WERBEI&EE—
Beal s B8 0 “Peltier” 3E, BA BRI 7E B4 R AR Py, ob 57 45 2 th B 4 8,
AT FEACH 240 B/ MBI RHER . TIATEN M ERIBIAY ., # B B (ER)
FehpdE Bl O, LIRS AR H ZA BB S, 240 5 B34S - RERKN
#,

(2)ERZL HEAKEAR, —FERKESE 1R, BEF 295.240.1K, =%
fER KA ZE B 0.11°, fHIE 298.15° +0.01K, FIF Tronac PTC 40 ¥ S EEHIoe
Mo ZHIHIRAE R —SUER K E AR K,

BEHFEE ZHITEHD ABU 80 HahigeEa, vl B 5 i, 48 ) i
0.1 ZFAREEIREHEB, WP,

(4B, HBEEE H—4 155 5 Null Detector f£% 1 0l BHBRERE, RPTC
40 RS B IR BE R B KRS IR B, mBGE 2005 s B UR (EM, 0—20 R, 0—500 %
)y PR pRUE AR,

(5 ) BT MR ATH Ao

4. SKBFE FRIERGEONE Q MR, TR, &, LK PMBP %4&9
A5 #5022 100—300mg /50ml, 1%;@?&25%%%7%?2:\ ESk. K,
METEM, HETHEE, CHRTRRRERE, IRAOTER AR i i w16 0 W
Felo

WREmah, s, LAY 100—300 23, WTWERED, HFHBES0ZET; MA20
WAk, BIRRIBLOAS SR ELR, HEH 0.05M TOPO % K i K, FFHhKRIz
W%, (i, fERFEN. LB, RHEKEYIERTOKMA, EARKHM 2 HK, R
JEIENE, HBW 5 (8 10) EFWMEEMEERR, AIFEANERN, 8 EBRA 55
(360) ZFp, FREHME, BHBAZLERERKBN, EHPERE X 2 208.15K,
ARG AR SRR RA, Al E R SERIEM 0.1 BF, 2k 100 A ITEINLES
WRINE, BHTHER LR, 1004hQH, I HEE.

S R S

#£1 4. 4 PMBP 445 TOPO BEREMRA 25T WihERMAIRL T LG

\ ! !

% il s s o i
kI/mol - . kIfmol | I/mol-K GHRETF Q&)

UO,(PMBP),+TOPO —9.12 5.02 —28.6 66 3.72X1073
—9.46 5.09 \ —~29.0 66 5.17X 107

Th(PMBP),+ TOPO —23.8 5.25 —29.8 21 1.20X1072
—24.6 5.79 I —33.0 28 2.50X 1072
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#£2 48 PMBP %445 TOPO BILE AR 25C MR
I AR

iR

% B AH, | logB AG, AS AH, | logB, | lgK, | AG, | AS
' ' L | PEF Q)

Gd(PMBP),+TOPO | 10.8 | 5.17 | —29.5 135 | —4.10 | 8.27 3.10 | —17.7 g 5.58 1073

11.9 | 4.93 —28.1 134 —2.87 7.84 2.91 —16.6 6 2.94X10°

&: ﬁFPAH‘ AG\ As$ﬁzlﬁjﬁlo ﬂ
AH, loghi. AG,. AS,#EF MA,+L==MA,L;

B
AH,. loghsy ST MA+2L===M A L,;

K
108Kz AG,. AS,HETMAL+Lo==MA,l.

EAGHE KR A, 2O YR, R e, Wit ENLEST g, B
B 1Mz,

4 R k W B

BEGKE E EEW & 25°C i PMBP i, b, SLEAEYEHEMN TOPO FathR¥ER
Rad B R R S, RSN —F N TR, LRI T 45,

UO,(PMBP).-TOPO-C;HsNO, #&HR: AH=-—9.2310.14kJj/mol; logf=5.04+%
0.03; AG=——2_8.8i0.2k]/m01; AS=66+1 J/mol-K,

Th(PMBP)~TOPO-CH;NO, #%&: AH=—23.840.4k]J/mol; logfB=5.33%
0.225 AS=22+%3]/mol-K; AG=—30.4+1.2k]J/mol,

Gd(PMBP),-TOPO-CH;NO, #k%: AH,=11.7£0.45k]J/mol; logB,=4.99+
0.10; AG,=—28.5%+0.57kJ/mol; AS,=134%+2]/mol-K; AH,=—3.14%0.51k]/mol;
log 8:=7.931+0.18; logK.=2.9440.20; AG,=—16.8+1.0kJ/mol; AS,=6.7+1.2
J/mol-K,

FRIGTAIX Gl L SL A W RS BT B R AR-F AR 50 0l e K & B 45 3800, 4l &,
AEamanhy UO,(PMBP),-H,O. Th(PMBP),, Gd(PMBP),-2H,0, i F &3CRA
FRE R, BEYWHEAEK TOPO BWRIHLS KV, B ZIn a8 R84 30,

UO,(PMBP).-H,0+TOPO-H,0==UQ,(PMBP),- TOPO+2H,0
Th(PMBP),+TOPO-H,0==Th(PMBP),- TOPO+H,0O
Gd(PMBP);-2H.0+TOPO-H.0==Gd(PMBP),- TOPO +3H,0O
Gd(PMBP);- TOPO+TOPO-H,0==>Gd(PMBP),(TOPO),+H,O

G. R. Choppin, AHK™, M AS EHEKDMESFSWMIE, 7, &0 %k B B o %
B, RREMLES TRBRTHESYPNENLYF, P08 TRUEK RS, 38T

* B E T TSR
Z(AH{%"

1 - N
We===r, o ARERE, AHmtu= o AH =,\/2'=1(AH—AH:‘&E£H)2W
ﬂg ! (o] ¢ ElW' wz (N_I)E‘W' L @




MRS AS W3R, BRPLE TR pias
B R, FBEEME AS M WA
—BHERSYIH AS, BHLE, TUE
i ASGd“‘>ASUO§+>ASTh‘+’ IR
TOPOS THART A YWIW R K4 F £ 4 Wi
=8, W5l AS 5AS, HILE, RIVA
NH—ATOPOLA T-HART GA(PMBP), ¥
BoPiAK, &4 AS, RIMIEME, B4
TOPO Z-Fim4a, WMOUE Gd'™ B Iz
B Ko Taga RKREH, T TOPO #
B —AKSY T M AS A %A WIER
R, HAHN 25—30]/mol- K,

A TAEERE B R MRy R

#

G. R. Choppin 25352518,
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okgrt g

1 UQ,(PMBP),+TOPOH
WEML (ER—REEH)

FE#i: 100mg UO,(PMBP), % F 60ml

CHNO,: #&EH: 0.05M TOPO-C,H,NO,,

QI {4

B2 Gd(PMBP),4+TOPO

BN AR SR (R REE W)

JEdi: 150mg Gd(PMBP), 15 F60ml C,H,NO,; i#:&#: 0.05M TOPO-C,H.NO,,

8 * x M

—

N =
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THERMOCHEMISTRY OF U, Th, Gd COMPLEXES
IN THE PMBP-TOPO SYNERGISTIC SYSTEM

WANG WENQING LIU QINGLIANG
(Beijing University) (University of Science and Technology of China)
M. S. CACECI G. R. CHOPPIN

(Florida  State  University)

ABSTRAC

s

A direct calorimetric investigation i ihe systei. consisting of U, Th and Gd complexes
with 1-phenyl 3-methy} 4-obenzovl pyrazolcne--5 (PMBP) and trioctylphosphine oxide (TOPO)
in nitrobcazene was studied. Ta deiermining the heat of reaction, 55—60 ml of freshly
prepared nitrobenzeae solution of 150—300 mg metailic complex is introduced into the reac-
tion vessel. When thermal equilibrium is obtained, a $.05 M TOPO solution in nitrobenzene
is delivered from the autoburette. The data points and the figures. of titration curve were
recorded by the computer automatically.

From the experiment data, the addition of TOPO (L) to a nitrobenzene soiution of
UO, (PMBP), and Th (PMBP), will form one binary synergic adducts MA,L and MA,L
respectively. Gd (PMBP), will lead to the formation of {wo mixed-ligand adducts according
to the equilibria

B

MA, +L===MA,L AH, (1)
B.

MA, +2L==MA,L, AH, (2)

with 8, and 8, as the overall equilibrium constants and the corresponding enthalpy changes
are AH, and AH,. An iterative technique of leasi-square analysis was used, minimizing
the error square sum by a computer program provided by Dr. M. S. Caceci.
Experimental results were shown as follows:
U0, (PMBP),—TOPO-C,H,NO, system
AH=-9.23+0.14 kJ.mol™!, log8=5.04£0.03; AG=-28.3+0.2 ki.mol™!, AS=66+1
J-mol—t K™1; '
Th(PMBP),-TOPO-C,H,NO, system
AH=—238+04kJ.mol™!, logf=533+0.22, AG=—304+12 KkJ.mol™!, AS=22+3
J.mol™ K™;
Gd (PMBP),-TOPO-C,H,NO, system .
AH,=11.7£0.45 kJ.mol™, log #,=4.99+£0.10, AG, = —28.5+0.57 kJ.mol™",
AS,=3412 J-mol™ ‘K™ AH,= —3.14£0.51k} - moi™, log3. =7.93+0.13, log K,=2.944+9.20
AG,=—16.841.0 kJ.mol™, AS,=6.7+1.2 J.mol~ K,
where logK,, AG. and AS, correspond to the equilibria

MA,L+Le=MA,L,.

Key words Synergistic system, Thermochemistry, UO(PMBP),, Th(PMBP),.

Gd(PMBP),, TOPO.



