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&1 Ni(ll)-. Co(ll)-, Zn( I }-p-RPLIDA Z S P RARTE
Table 1 Determination of the heats of formation for Ni{ Il )-, Co( I )-, Zn{ 1 )-
p-RPhIDA binary systems at 25.040.2 ¢, I=0.1mol- L' (KNOs)} in
aquents solution

M R o WOIMI W0 pK1 pK2 logK, logK, pH, pHy Afw,  Afs 9
Cl 4 4.501 4.553 2.58 4.92 3.20 2.48 5.82 5.18 7.01+-04 -2.63+-09 1.15+-01
Cl 4 4501 9.110 5.75 5.0 1.73x-01
H 4 4.501 4.604 2.53 5.10 355 259 593 5.056 5.79&-00 -0.34+-10 1.08£-01
H 4 4501 9.370 5.80 5.22 1.59+-01
Ni(II)
CH; 4 4.501 4.477 2.65 5.28 3.72 3.14 6.30 5.21 4.004-10 -2.40+-10 0.98+-01
CH; 4 4.501 8.961 6.33 5.67 1.56+-01
CH30 4 4.501 4.611 3.25 5.62 4.38 3.76 6.43 599 1.40+.12 -2.46-23 0.731-01
CH,0 4 4.501 9.203 7.10 6.92 1.06+-01
Cl 4 3.711 4.553 2.58 4.92 3.04 253 5.81 535 7.10+-04 -2.63+-09 1.11%.01
Cl 4 3.711 9.110 5.75 5.35 1.814-01
H 4 3.711 4.604 2.53 510 3.25 2.78 5.03 5.38 5.79+.05 -0.34+-10 1.09%-01
H 4 3.711 9.370 5.80 5.37 1.73+-01
Co(II)
CH, 5 3.711 4.483 2.65 528 3.50 2.04 6.43 5.78 4.004-10 -2.40+-10 0.99+-01
CH; 5 3.711 8.951 6.47 6.05 1.49+-01
CH;0 6 3.711 4.487 3.25 5.62 428 2.00 7.75 7.32 1.494-2 -2.46+-23 .88.4-02
CH,0 6 3.711 8.975 8.43 7.91 122402
Cl 4 3.870 4.553 2.58 4.02 200 220 5.81 5.32 7.10+-04 -2.63+-00 1.05+-01
Cl 4 3.870 9.110 5.75 5.30 1.63=-01
H 4 3.870 4.604 2.53 5.10 341 233 5.94 530 5.79+£-05 -0.34+-10 1.12+.01
H 4 3.870 0.370 5.80 5.41 1.624-01
Znl 1)
CHy 5 3870 4483 265 5.28 164 200 6.43 577 4.00+-10 -2.40£-10 L08=-01
CH, 6 3.870 8.951 6.47 6.10 1.624-01
CH-O 6 3,870 4.611 3.25 5.62 422 3.65 G644 6.07 1.40+.12 -2.46=+-23 0.904-01
CH,0 4 3.870 9.203 7.01 6.93 1.38+-01

PR MARS T A 1. T BA A L AR A B ey AR, AeEER TR 2, 4o
Foih 2 ¢ ARSI AL AR Allyy #H& 1 P pRPRIDA 8RR TIL
W AHy FE, THS =4 F-FH64 68 (L8 1) M(I)RPhIDA & &R 4 m A 20
Ni{M)>Co(I)>Zn(11} 8548 %. 5 Irving-Willlams Fléa—#. A BFRTE
T A
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Ni(ll) p RPRIDA =ik 2
AHwmi=T.60+143A Hy,  r—0.999
Co(ll }-p-RPhIDA =2
AHw=8.38+1.3TAHy  r=0.999
Zn(1l)-p-RPhIDA — A4k 2
AHp=8.91+142AHy;,  r=1.000
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F2NII)-. Col ), Zn{ I )-p-RPLWIDA “REESHHRDHDFER
Table 2 The apparent thermodynamic funetion of Nif I1)-. Co(1I)-, 2 n{ 11 }-p-RPhIDA binary
systems at 250202 €, T=0.1mol-L7 Y KNO;3) in agueous solution

M R o e, o, oowe Sy phea
Cl -18.8 142 17742 6.1+2 122 68
H -20.3 148 15842 4.84.2 121 67
Nif m)
CH,  -21.2 179 13642 4.9+.1 117 77
o CH4O =250 -21.5 06542 1.6+-1 116 77
1 -17.3 -14.4 18,042 15.8+-2 118 N 101
H -18.5 -15.9 16.3+-2 12.7+- 117 a6
Co{ 1)
CHy  -20.0 168 14242 T+l 115 81
o CH,0  -24.4 A165 0 10343 4441 116 70
cl -7 S125 0 18.9+.3 12043 121 82
H 2105 133 17242 10.2+.2 123 79
Zul mw)
CHy  -20.8 6.5 14742 8041 119 82
CH,O  -24.1 208 1L.0+.2  6.04.2 118 90

RBRGRBIETASBLAGAL R X-E®RELS N (REERI) ALE
(RPhGly) 824k H & £ 69 1B, RPhGly At £ F FHMRZTEE Cu(ll)- . Ni(ll) #5984
AR s dhdy, &A% & pRPHIDA $F - A FBfd LS Cu(l)- . Ni(I) .
Co(ll)- . Zn(ll)- F&EHhbpMmEamng, A Ef. HMW A EHFEE—~T NHy
NH;CH,COOH , NH{CH,COOH); ., N({CH,COOH); ¥mirmbésthn. L8 BT L
4 FAE B s AR 9.247 | 05680 | 0347 fe 065!, ERHT K, AR T
#odpgrpi R 52107 | 4778 | 3437 £ 2059 kImol~!. FAsEFHALE BT
BT e st 42 236180 | 261070, 24807 R T2 3818 50207 | -3 250
k] mol™' i LT LMERRF LU ATHOEm LA FRFHEISBATEREL, &
Bt dedg Bakaf T 44, 134, 13.8kIJmol™!. M A EF AT ILF HAHAER
BT ek R ERT K.

MEEEWHA 2 AL, EEMLEHEOM A (DERERAN) SEETEREHSM0E
T, A il B R LG, BT, ERTOERAEEHR
AT, LHRAFAE—ME LA GHEE, BH A ARG AR, EOT AN
WEE, AR EE A RS WHAIS TR ER. B Sk LRI R sk
AR A, & TR AILAE N, (S FK T 58 RREARE 13 5 4 83 &2 & nl A — A IR 8L
(L8 2). 3/ FAHTL SRR EAIR. KHE SRR F L2 13-14kJ - mol .
NI 4F & T B rikib 4065, KA UHitls H,0 4 FH A, B NH; 5 FAT
it R A S R B TS RS T R T £, K893 10k mol .
Sy NHy % 3% NH,CH.COOH , NH{CH,COOH) , N(CH,COOH); &, i #iLik
HFAE A EATSEANB O TN, 2, 3, HCNAFHE, FH 8 KFL,
Fr® ey A RH 0, 1 . 2, 3, Liifdeessed4 0410 , 14, 28
42k mol™!, @ HY 58 B F4a0 FA Y 44K 25% —62kT mol 1. A& B ¥
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Fig.2 Schematic structure of hydrated
N-{para-substituted phenly)
iminodiacetate
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Calorimetric Study of Ni( 1), Co( n), Zn{ 1)-N-(para-substituted Phenyl)
Iminodiacetic Acid

Lin Huakuan Lu Xiangsheng Gu Zongxin  Li Weilkiong Chen Rongti
{ Department of Chemistry, Nankai University, Tianjin 300071}

Abstract  The formation heats of hinary complex compounds formed from N-(para-
substituted phenyl) iminodiacetic acid (p-RPhIDA) with Ni{ 11 ), Co( Il ) and Zn( I ) have
been determined by means of a model RD-1 conduction automatic calorimeter at 25.01£0.2
C in the presence of KNOj (0.1 mol-L7'). It was found that linear enthalpy relation-
ships not only did exist between the formation heats of the binary complex compounds
(Ni( IT }-, Co(I1)-, Zn(II )-p-RPhIDA) and the protonation heats of p-RPhIDA but the
order of magnitude of these formation heats is in agreement with Irving-Williams order
for the metal ions. The experimental fact of positive (endothermic) protonation heats
of p-RPhIDA has been explained by means of polyring hydration structure of N-(para-
substituted phenyl) iminodiacetate.

Keywords: LEHR, Polyring structure of hydration, Hydrogen bonding
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