TS M RS R A Vol.7, No.
14917 8 Ji ACTA PIYSICO-CHIMICA SINICA Aug., 1981

S T T T T T T T A T T T S e T i e e ==

EHR =R & hE R AN BT
BOD-HEEE-HR8 kR
wEE FERET AEF KREW

GHTFAR e 25 T so007L)

A =STmaH ERMm mAAE

BRI AR Fid 8 (1) - M- R S0 AR R A BE . (T AT
FRfrEcch 4. MWATHEE @R kiR, REeKaRA— (MAB), #ifis-F
LM -REag-H EERM = ek FokiR, WitikEE . A=FIRARS & % (MAB, MA:B,
MABR:S 0k WO R R 620 % [, BF LALE BB %; T B R M 3, 3851 G SCik il

AT R A TR B A W R LA TR HE A A Tk RO IR .

hLI® HTHE, FHUMERRD®ET. A REEME, BRRHTEMRA.
FERSANT (M pH [EEESHE, [AJRBIIMD BRATIAHER ) ARAHH
. WMELERA4ER, FEEA. BZRIMGHEEMN. 2/F, YA, BHIRSISRSMG
PR R TR &0 TR A0, B 1 S R B R P R R S S
W[ S Jdm LA R S B D S8

HASSHA + H xy=LEALEL Ay (D
HA=SA+H K% =Efﬁ£lj] AH% (2)
M+ AMA fra = i%%g] AHE £ay
M +2A=MA, Pan = E%E‘-‘ﬂi AHE 4)
M+ 3A2MA, Pao = -[E—J"j‘f—;‘]]g AHE s (5)

1vabsE 2 A 1 e HI W, 0 AP dr R Sk, A FEReTHWE
467



H:B==HB + H K& = TH,B] AHY (G
HB=B+H x§=[§.£] AHS (7
M+B=MB Bos E%%JB] AHE, (8)
M + 2B=*MB, Boa =|—_E'—f'§%1]-z AR (9)
M + 3B=*MR, foa = Lﬁl%!i:%‘ AHB: 5 (10}
M+ A+8=MAR B =%:—§[]ﬁ AHYR (11)
M+ A+ 2B="MAB, ﬁ.g%’ﬁ-?-f%ﬁ AHYg, (1éJ
M+2A+BSMAB  fu=miaite]  AH as
H* + OH™ ==H,0 Kw=[HI[OH] AHy (14)

MR T e pHIE, &M T AN (T . B & W BTy RE—RE RN &k
(Toa® Te), HRMERFA, TTLAH I F=4 58

Ta+[OH] - [1{1] =TAJRLH (KAKY +[HI/ KD +[BI(2[HTA/ (KBKD) + [H]f.’f(?llﬁj

Ta = faol MICAT® + By [MJTAJ® + £1o[MI[AT + Bosl MI[B]?

+ Bo:[M](B]* + B [MI(B] + Aa[MICAI[B] + A MICATB]

+ B [MITAT[B]* + [M] (16}
Ta=3B5IMI[AT + 28 [MICAT + BisMICAT + A [MICAI[B]

+ Fial MILAGIBT® + 28 [MICATB] + CHPLAT/ (KYKD) + [HI[A)/ K% +TA]
Qany

M5 —0N =R, REABETE, TR - AE&RE AMENSNK YR

OY[AP + (OZ+TuX =Ty Y)[AP + (TuyW +OU = TxZ)[AT?

+ TV + 08— TRUITA]-TaS=0 (18)
ag) R 0.Y,Z, X, W, U,V MSHFRAIH], Tu. [OHILLE (1)—03) hEEHEEHER
™, AP TR A S P2 e Apple Dl e HIEHL B3k 08) XM MFFAC R A MOkl BECA T,
HMZATELRH R THE & B Ff ik B, ARCEN(1)— Q0K Q4) &R FBE R
. WL Rk s Rtk arEk, B orE b SmBpX R AR RGN B HRE N, W
PLEE S —4- BB R 0D —03) R AMERFRE R

Qe =[MABIAHYp + [MA:BIAHY 5+ [MAB:JAHYs, am

ik, Wb FE= 4 A R BE R b i 7 B PRSI 0 RT A sk 3k = R AL S A B i o B A
XY EMELAEB.D.H AR, RFhERALATSE, &8 HELRH
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GEZE T 47, MRS AR REEH=ZTE™), WRH AR Kk dR=T 4.
{f FIR k@it — b B, BRI s, D B R ER EDTA e, B
RAfEE S B RAEA W H A, HEER. SREYREANPHEATERE, £H
PHS-2 %90 B 1 Wi B Bz Al IS e pHL (. A s B MO RD-1 B0 3 S A A3 Rk (K=
(3.66£0.06) x 107 J » mm ™) fE R thilnz, % HERHIoC ™

& R 5 o

(—UDXMEHFERE -0 REEENF TR I ME 2, E 3 AN THRIND
RS SR R O EF R . MR S FEFIG = MREAS B ERBER, MRS
&4y (MA,B F1 MAB,) it &5 2 CAC Aty s sh A EL BE,  BRAER DA 3 TIER, /£
B MR E R R R AT XHRS., WiLEEHZTRAYDAFE o—r i, A/
TN M MAB R, SR MRS, (29 5kT « mol™) KRR # 7 Ni(I) -
M-Z RS =R p MR,

® Ni(SEHR, HERSNER-TRHXEEMR=STRES MR ER NN
Table 1 The apparent formation constants of Ni({[§)-Oxalate,-Glycine two bi-
nary and Mi¢f3)-Oxalate-Clycine lernary syslems at 25.020.17C,

I=0.1mol » dm~*(KNO,)

Equillibrium Conslanis
Byslem

logk, logk . logg, log#, log g, logh,, logh,, logh, .
H*-Oxa -1.04 -3.81[%
H*-Gly -2.36 -9.58!%
Nigly-Oxa 3.86 .92 9,151
Nif §y-Gly 5.78 10.58 14,0010
Ni( T »-Oxa-Gly 9.97 11,60 12.25 %

Oxa-Oxalate, Qly-Glyeine

F NicI)-ER#, Nicl)-HEE TR &Y% W 45— 0K FE %
Table 2 The apparent heats of formation of two binary systems (Ni(])-Oxa and
Micp3=-Glyy and the heats of protonation of ligands (Oxa and Gly)
at 25.0%0.27, 7=0.1 mol « dm~*(KNO,)

Enthalpy Changes/kJ - mol-*
Byszlem

A ANy AHM, A, Affsa
i1*-Oxa 5.81 2.5010%
H= -Gy - 47.7%.2 - 3.81% 101
Mi¢ g y-Oxa -39 % .50 —-G.00%1.22 —8.56+F, 04171
MNif -0y ’ - 16.83 ~ 38.07 ~Glgotdl -
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#3 Nit )-FRiR-HER=SR4BHRANE
Tzble 3 The measuremonts of the heats of formalion of ternary system (Ni¢1)-
Oxalate-Glyeine) at 25.0£0.2C, [+0.1 mol»dm~*(KNQ,)

By prinindmst pH, pll; f= Hﬂ_ﬂ'_x_?_. YT .#ﬁHL.
Tx10® Tux10® Pax10' Texip® J smol * kS mol"t kJemolT

4,501 G347 1.811 6,347 6.68 o.8% —0.T8E:.020 =14.3%i.0

4501 B.016  0.0419  D.663 .43 T.47 -2.13% .02 -27.0£2.4
4500 9067 1068 1870 8.8 T.63 -2.46%.02 - 49,2420
I € X R
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CALORIMETRIC DETERMINATION OF THE HEAT OF
FORMATION OF COMPETITIVE TERNARY
COMPLEX COMPOUNDS

Lin Huakuan Gu Zongxin® Zhou Zhnifen Chen Yenti
(Depariment of Chemisivy, Nonkoai Universily, Tianjin 300071,
ABSTRACT

By utilizing the formation constants of Ni( [l }-Glycine binary complex compounds

and the corresponding heats of formation from literature as well as the formation
constants of Ni{]] }-Oxalate binary complex compounds and the corresponding heats
of formation incorporating with the formation constants of Ni([[)-Oxalate—Glycine
competitive ternary complex compounds determined in our laboratery, the heats of
formation of Ni{]])-Oxalate-Glycine competitive ternary complex compounds have
becn determined at 25%C, 7/=90.1mol » dm 3 (KENO;)in aguecus solution by means of
RD-1 model antomatic condoction calorimeter, The results obiained are,

AHYg = —14.3£2.0k] « mol™!

AHYop= —27.0+2.0kJ + mol ™!

AHYg: = = 10.2£2.0k] + mol™!

Keywords, Ternary complex compounds, Heats of Formation, Calarimetrie determing—
tion
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