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1 HGHR RD-1 B SR (3 RAEME T Ni(D). Co(I). Zn(I)-N—(BHBACHH) T 83
ZZREAZERANRWE M. ME S TEANREK R TR, RRENE ZHFEE
REMHEZRXE. XESREA TS WA SHBEFE Iving—Williams 3, WA Co(ll)<
Ni(Il)>Zn(11 )M MiFF, Mtk L BUREAR, HARMBKANG C1—>CH;0—>H->CH;-§‘JJIFI)?. M
PR RME L, AR T TR, ARSCFAMIHE T XS,

XiR: HEMRXE N-OREHURB-ZER SHkisl ER

N—(f SR % )T H & — Z M EFI ALK (A F 5 m—RPhIDA: R=CH, H;
CH,0; CHE#(INBFAER LR AWM ERBIIREEN T © bl mxkaks
B(I). (). SR TRSYHRAPIR MR IRE, TN REXERsYnEE
PP, ASCHGEN XU BT SR RAL S TR R I TI0 BB, 3
BN IRIE T IR0 HE.
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1077 - mm 2RI n % 12 K); Beckman pH (@71 &, 0.001)ALF) Beckman39841 £I%7
AhtR, N-(AABRHEE) TSR — Z ARSI RA B A S By & 5 RS0k o7 B8 maeg.,
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0.1mol - I"', WRABRBREHRBHRIANBRIFBRE. FEBEFNII). Co(ll). Zn(N))E
BB R AN ZSEBOWBRIEAFIMRBELN tmol - 17 WHEEHE, L4nHEM EDTA BH
FEEREES, UMRSEFEBNE THREN 0.1mol « I, I ZRAEAAEGHRRE
W FIRRE. RAERRERTREEMLBRNTI @ MEREN 25.0£0.2T).
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Table | Determination of the Heats of the Formation of Ni(Il)-. Co(ll)-. Zn(Il)-m-RPhIDA
Systems at 25.0+0.2C, /=0.1mol - 1"'(KNO,) in Aqucous Solution
(4D}
M3o® [Ljio’ ) AH,,  AH, 0,
M 0 pk pk. gk, 1gk,® pH, pH -
(mol-17") ! : voER C (kemol™") 0]
Cl 5 4501 4407 233 488 334 233 640 607 755,184, 113,
5 4501 8.781 6.46 6.20 1.53, o
CH,0 6 4501 4191 235 505 345 267 564 483 688,149, 096, 4
NI() 6 4501 8.140 580 5.19 1.64, o,
1 .
H 5 4501 4546 242 511 351 281 553 459  6.60, 0081, 093,
7 4501 9.105 6.16  5.65 1.88, 0,
CH, 7 4501 4953 253 533 366 329 615 520 532,,038,0 1l6yg
8 4.501 9.574 662 6.13 197, o
Cl 6 4414 4904 233 488 275 243 588 555 155,184, 106,
6 4414 9312 586 5.56 178, o
CH,0 5 4414 4191 235 505 296 258 564 503 688,149, 089,
ColT) 6 4.414 8140 580 526 169, o
Ol
H 8 4414 4546 242 511 309 269 561 496 660,081, 097,
8 4414 9.105 6.11 583 2,074 o
CH, 8 4414 4953 253 533 340 288 651 543 532,038, 1254
8 4414 9574 6.62 6.16 221, 4
Cl 9 3870 4372 233 48 303 212 662 636 755,184, 105,
8 3870 8781 6.46 625 144, 4,
CH,0 6 3870 4.191 235 505 343 232 564 501 688,149, 10044
Zn(Tl) 5 3870 8.140 580 536 1.65, o
H 7 3870 4546 242 S.I1 357 242 553 482 660,008,  101,,
8 3870 9.105 6.16 581 1.86, o
CH, 8 3870 4953 253 533 399 266 615 549 532,,038,, 13l
8 3.870 9574 6.62 6.28 1.95; o
R2 F-ZBRFHAONE
Table 2 Measurement of the Heats of Stepwise Protonation of NTA at 25.0+£0.2TC,
I=0.1mol - dm(NaClO,) in Aqueous Solution
n Cylo7? c,0” pH; pH, 0. pk, Pk, Pk, AH,
(mol - dm™) ) (kJ » mol™)
5 8732 9.610 10.53 7.82 —4.14 1.80 -20.5, ,(1)
6 8732 6.407 10.42 3.02 -2.89 . 2.48 ~3.25, ,,(2)
5 8732 3.203 10.25 2.43 -1.53 9.65 -2.62, 45(3)
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%3 Ni(l)-. Co(ll)-. Zn(L)-m—RPhIDA ZTRAEYNRERHANFEY
Table 3 Apparent Thermodynamic Functions of Ni(I1)—. Co(Il)-. Zn(Il )-m—RPhIDA
Binary Systems at 25.0+0.2C, /=0.1mol - 1""(KNO,) in Aqucous Solution

AGy,  AGw AH,, _ AH,, ASwi  ASw,
M(IDR (J » mol™") (kJ + mol ") (J « mol™")

cl -19.05 -13.29 170, , 04, , 121 46.0

Ni CH,0 -19.68 -15.23 164, , 78, , 121 77.3
H -20.02 -16.03 162, , 8.3, , 122 81.6

CH, -22.13 -18.76 15.1,, 17, , 125 88.8

Cl —15.68 -13.86 17.5, , 120, , 11 86.8

o CH,0 -16.88 -14.71 16.9, , 15.0, , 13 99.7
H ~17.62 —15.34 16.7, 5 154, , 15 103

CH, -19.39 -16.42 157, , 13.6, 5 18 101

c 1785  —12.09 17.8, , 40,, 120 54.0

7n CH,0 -19.56 -13.23 17.3,, 148, , 124 94.0
H ~20.36 ~13.80 17.1,, 140, , 126 93.3

CH, -22.76 -15.17 16.0, , 127, , 130 93.5

PLE 3 R R AWML R AHy, 2R 1 IARUANIE FILR AH, EERTLUGR =
FAE T AT ELRLE 1), HARPER RS 5
Ni(Il )>m—RPhIDA:

AHy, = 10.6+0.849A Hy, (r=1.000)
Co(Tl )-m—RPhIDA:

AH\,,=11.4+0.800AHy, (r=0.999)
Zn(1 )-m-RPhIDA:

AHy, = 11.7+0.812AHy, (r=0.999)

FIRFEY, EXZAORNARPERTEEFRFOHLEXER, N TRAEEEFE
i, BEHFREHER LODULVERRN, RAEWHERKA Cl->CH,0->H->CH;~HR
P HEIC Y IRE M N-(RAIPUCIE R SR Z BRINIGUT IEFA R . X RNRSCiiR&m
KR, EMNHEFLRAMARS YN ERRBEBRRAE AH HHAD), TBRRBRXREBRK
) FRBERMABMIR, BN CH,-RHR TR, PrlE N FF LM F=EERIZRHXS
THABIUARE R, REmU N IZERA, B AHWAMRRK. RZ, M TREFE
Cl-3%i%, H AH MR ZRR/N. R, X FARITREH m-RPhIDA KFE¥KE, B
IR FAARA A0 £ AR RARM (BN AH HIEM). BATAN, BERRHBKBRARE
RETERAERTIRMKAEHE2). BIVERTFAESLERE FRARNZ S, B
ETHCRFETREN N O FFZMM/KAR, ATFERER—EMRRER. X4 IE
SERATRTFIARESEREAHFBREMERN, VKB T RRGAH HIEMH). EXF
HAT,. BREMNBERRZH CH,- HERAMBRE, M AHHWEMAR/D. Rz, HXH
PSR/ Cl-, HAHMEMNZRBA, XERBIEAIREH L.
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Fig.1 Linear enthalpy reclationships By
Fig.2 Proble (schematic) structure of hydrated
N—(para—substituted phenyl) iminodiacctate

MFAHRARENEZERR RANSBE FHORMCHABRHR. AE 1 LER, &8
LHEER Zn(11)-, MR FEKE Ni(IT)-, Co(T)-RAEPE, HRLESEE FRAGEX
/AN HEF) IRF (rving—Williams J$5)), Wi%& Co(T )< Ni(Il)>Zn(T ). &1 il frifisiym
B, BFACHPFR R M(T)-m—RPhIDA ik ZFR—AMRMBLRE, Frid, AH(EM)W
BT Co(T1) > Ni(11) < Zn( ARG Irving—Williams JFF 1.

H T % m-RPhIDA (AR R -FAOR N (B SR B FRALY)MRBRALR, RITEEE
m—RPhIDA K Z/KBEH . BIRS FRUDGKKAY WL NHFEMN. Ktk HES, £ NH,.
NH,CH,COOH. NH(CH,COOH), f1 N(CH,COOH), % Juf & & R Z AT A ¥ K
W, B NH, FERIRLIS, HARMaT B4 B KA3R, AR Z 382 A K4 sed
BE. FTRIEX SRS L, RATAR T U EMH XX AMES Y 75 5.
BT T: RETF LR TR logk {14510 924 L 956 © . 934 fn9.65,
AUEL,. ENMEEZENRTAR, BLHECMNHMENOETARSH N-52.1
-47.7% | ~34.3°Y ;-20.5kJ- mol' EH ML AMBABA MY, NH, f
NH,(CH,COOH){ # X M . B A KL M NH, A — /K4L3H 1 NH,(CH,COON)E
LR 4.4kT - mol™'. R ERIF KA M B H Fo K AL IR B A RK 4.4kT - mol™'. SR LA
#-CH,COOH B = MLAYW MR L, MAREZ ZETH% (%7 13.6kJ - mol™)
FEHE N RZERBELWEEE 14k - mol™ MEERL. RN BEEKIE, T HRZERE
—AKALIR, TiE—A KR RE L WFEE 14kT - mol™ MfERE. BTLL, 5 SAMRTARM R
RS EBBWA Y. EOKERRLH-10kT - mol™'. HRHKMARL /] 4kT - mol™ £
f.

HREEZ BN N-CGEE) S B Z RN — SRR FARM /A, RITTHEG L, HF3¥
BA o @OLERN, FEEFLEMUFaEERREME, A fER LA EF AR
—47.7 “® kJ « mol™ &R -10.37 7 kJ - mol™'. KT 40kJ - mol™'. FrLAMET R L
ZB(AH,=-34.3k] « mol™' 2 )F| ARG, ENME—RIE TRty % 5 8 E 1B
RERD). KB, RATMEH Y EHRBLARERMNITRCHREEN-CGEE)TEEE 2RI
AHy,=6.60kJ » mol™ ),

HLER, RMNFBRENEZRIERKAKBERYIFES HKAEHMERIE GBS 1R 17
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5Ab, KE I, RIMNEBEESATRAWER PEGFENH—HREARA TR
FHMA RS —FEL, RITANLEHN FURMNERARGMSRETRE. §ERER
SRET ENEARAAS FRAR TR, AMBEEB—ASHRE, 2ALIERRENE
FERE. 2 = A R BT IR AL T B 149 B R R X (O B TR ) 2 AAL B
MUER N/, RUENRRNBANT, TH H—RRARNEANEEA %,
K BB th EARAUK S FoA S MG — RO REAL, TS RN, WERAF
. X FRERANERE TR, TR 4 ARAKS T, EEHEARMASIF2ZE.
AAT—MRAAS FREAE LB AR R, ol A LB BTN R 00 8 R —
PRNDL . BTIA AH (05 (T AT H — (A ). 3T ARLLE SR E TR, &
ERRS— L2, ENATEAREAKSFESRETL, M5 EF— Rk 5y
PG IR AT LML R —HEE . RATERNMRASR S, SNBSS
INFR—GUEAD. RATAN K AT 6 R RN R M LT AR T 52 R TRAE. W
TARTEAKOT 55 Rl FAORUGEE, M 85K LTI RE B B T .
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CALORIMETRIC STUDY OF N—(meta—SUBSTITUTED PHENYL)
IMINODIACETIC ACIDS WITH NICKEL(II ), COBALT(Il ) AND
ZINC(II) BINARY SYSTEMS

Lin Huakuan Gu Zongxin Chen Rongti
(Department of Chemistry, Nankai University, Tianjin 300071)

The apparent heats of formation of N—(mcta—substituted phenyl) iminodiacetic acids with
Ni(1 ), Co(Il ) and Zn(I! ) binary systcms have been determined in aqueous solution at 25.0 £
0.2T, 7I=0.1mol - l_'(KNO3) by mecans of a model RD—1 automatic conduction calorimeter.
Some good lincar enthalpy relationships were found to exist between the formation heats of
complex compounds and the protonation heats of ligands. To compare the formation heats in
mctal ions, we found that ‘thcy obey Irving—Williams order i.e. Co(T1)>Ni(TI) < Zn(Tl ). How-
ever the enthalpics of protonation of these ligands and that of formation of their metal com-
plexes have positive valucs (i.e. endothcrmic) and the magnitude is in an order
C1—>CH3O—>H->CH3—.' A supposed schematic structure of the hydrated ligand have been
offercd for the first time to explain the expcrimental fact. It was also found that the first step
heats of formation were less than that of the sccond and a detail discussion has been given for

such phenomcenon.

Keywords: linear enthalpy relationship N-—(meta—substituted phenyl) iminodiacetic acid

hydrogen bonding polycyclic hydrated structure



