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1. RBiHURE;

2. RELABE BT

3. RFifhH MBELAUR B K,

WHMEREF —RFRR R EL KRG % Bl B —Ras R
BB, HE— R AR AR, SCE R AR E R
T B o R R LR R R

SRR, —BTRELAE LRE %KM X—
THEEETARREES A, AR (D). &% (D
MRERERESYH, REETHENE; 5—FH, EHHT
BELSVWRAXE L TREAER, BREFHLEAH/TLE W
TAREM R B =A%, AidHe®* . Ag #INi* R B #i5h, &
e sfe B, FERSE At RofEh—%ige
Tk RN, 2],

EEE AR, —RDRREEE ZRER, AEES
A BB R fEBEh ik sy F B AL (BlnNH, 8 CN7)
PR, RS RATI], B, XMRERS S TR S
Z AR LA, MBI A LSRN, A RFRE gk
Y, BMTRXESHEHESR, XEEAWR TR ALRE
RIRFETHEBRZT. REMAT—ELENKAHZE R
ERA B TR L, EXHREHE R, EA&HAE&BEET
WEBEHBERPAL, BASREFREALE (BAH) RE
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SHEER A BE N, C—RRBMEITEKR (LTH) Wb
R —H RAREERZ R,

HEREBHEE THRENR AT HERER, ks
AR, GBI R & TR — AL E SRR
RN T EHRTRE, XM E OB &R T8
FRESME, RSB PR BT ITTEARD.
6. AT AU AR N A OB, HEUHEER S “tren” 1
“penten” FIR[7,8]:

/CHZ—CHZ—NHZ
N—CH,—CH,—NH,
CH,—CH,—NH,
“tren” (MR 6,88’ ZREZTE)
pK$=10.29; 9.69; 8.56 '
H,N— CH, CH2>N—CH2—CH2—N <,CH2 CH,—NH,
H.N—CH,—CH, ~ CH,—CH.—NH.
“penten” (N W-(B-RTE)-T k)
pK§=10.20; 9.70; 9.145 8.56

Fi FLX R R B ARI6), —HRALAELEAS £ it
S REIE, MTHEE T o 805,61, 3% 2 H 54 B H &1
A HBEANMIANTEAIOES T

Ni?*->Ni(NH;3) **>Ni(NH;3) ; *>-ereer >Ni(NH;)§" (1)
MARE—-NETEST

Ni?* + penten->Ni(penten) ** (2)
Z—KE HMATFENRENIEEARM09.10], RER, &4y
RE BT E A MR % A hiRE k. flm, KK
(1) 0 (2) BFBHENN

=EN1(NH3)5] = 8 ___[Nl(penten)]___ 19
Mo = ENIICNH e o 10K e =gap S 5 =210

(3)



8t 151 i A 2R VT MR BT B W T AR B e bb AR e R H
AP = log Ky, — logrs=10.8 (4)
IE bt Bl e Br R B AR, BARMPLERBR AN, W
F 1P, AUBEXE, WHEATHAENER, XA
P AR RE T ER—MBBPL, ME5AEXERBHEE AL
mEaE IR 09, 10, 11, 12], 1 PFE22EHE TRELE KM
BEMBBEAN LA HM(NH,) ;W R 5
1 AXEPDNEREY
GET20°CHr B F3REEH0.1013, 14))

1 2 3 4 5 6 7 8 9 10 11
log Ky | logKu

e ¥ HlogK llog K jlog K jlog K Jlog Killog K logi, | logrs| (tren) |(penten)
Co+ 2.1 1.6 1.1] 0.8| 0.2|—0.6] 5.6| 5.2 12.8 15.8
Niz+ 2.8 1 2.2 1.7} 1.2] 0.7| 0.0 7.8] 8.5 14.8 19.3
Cuz+ 41| 3.5] 2.9 2.1 | — — {12.6| — 18.8 22.4
Znt+ 2.3 2.3) 2.4 2.1| — — 9.1| — 14.7 16.2
Cdz+ 2.6 2.1 1.4 0.,9|—0.3j—1.7| 6.9 4.9 12.3 16.8
Hg? 8.8 | 8.7| 1.0 0.8| — — | 19.3] — — —
Ag* 3.2 3.8|] — — — — — — 7.8 —
K, = CMONHY), ) (5)

~ CM(NH,),-,JINH, ]

Aorb i N 1 BIEERERAE n BT A SR, RERARE R
BT — R B EE R A A, XS R B My TR AR R R
1L BRI 4% 4 W 0 BT VR AT L e

S OMINHG) d g g X Ko eeene =1T
Ki—_[M]ENHal 1 XK, XK, XK, l.[Ilm (6)

21 SEMPE IRLRE Ti=4f =6, BEUE, R
TR AWR, BRI B e FRA LR KR TE B 8
&Km(tren)%ﬂKM(penten) LR,

B 1A THELBPEAWIBRBE RS . TILLR A
Hl, —FfERE, H—HUANE “penten” XXEFETHE,

3



PR bR R A AN T MABEERE T, M\ R
pNifE (pNi=— log(Ni)), JE&HH I TREREE R pH H,

SR, BERMAREER R & BRI PR, TMUAT]
REBIKREN%E, mHSEpHM%E, HE—-EEREE LR
ULEE i TR B ST E T AT, SXRRYTHe R I8
S RALBRREME(GHEE R D) pHIERE T A

17r /

16

15+

B
A

s o
T

z 3 4 5 ¢
RRILT /R

[

B 1 #mie
A—70.1MNH.ClEET, AARENIRER
B—7E0.1MNH CIEZLZ T, BAAK “penten”? HENit{§iR:
C—#&NH,-H,0 (C=0.1> . NH,Cl (C=0.1) #ETRAAEEENIHER

B 1 FrELE e S b b, MRER 2 RETRARERE
WEEAIND, =107° M,
MR AEF Y Ha=630 FR/Tri, FERHBRET R BN
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TRAFEN TS Z—. FiX— AR pNi KR R 1
¥, REEMATRKESERHR LG, ZAYWHEK A # & %
%,
£k B WDEAR AR, |OS3THEHpNIZRK, B XA
WML TEYUA, MEEMEHA, —RIAHREKEZE,
pHEWMA LR EA R, Hili “SE” K4 0hRett b 2 it
o
SR RS A 700 k47 T A R, 0 5 B v 1 pHL (B £R 45 1 2 2 B
FEEM, M CHpH=9.3ME -EILEEMIE & b, FRE
TLAREL A, MmfEpNiERS, FrilE 2 MpNi=
MM 9F R, HEHET BPRIKAWH LR “penten” 4
&4, BB TpoNIBRK, XKREFRAEZF NS, LR
BN, T E R REELSEE R BT AR B A pH 2K
¥ BLBE A KO,
Bl 1 BsFEM, MARIEITRENEERE TR E 3
% LRFAITH, B2XF MR T IS 58wk 7 A
HAMMELRE, TEEHR. B B B Bk, ZalkMA
5B, RECHEESDMBBRER, FHAZEAMTLNE
HILATFs BlanSkE “penten” ZEpH=TFC 2B AN &5+
Hipenten*'s FiLA& BB FESKEAM 4 5 B B M A K
¥ 4
Ni?*+H,penten**—> Ni(penten)** + 4H" (7)
5rmA (2) M, EpH=THHEMNB B & (7)
x> HFHBIMAEESE Ku: (AKX 3), ME—-FH/DHEEL %
BRI E S, EpH=TH HBREFHEH
K sicoent —_[Ni(penten)]
erten”  [NiJ[pentenl]’
AH Cpenten]) FE—RS5BRENS MK EHEWE,

o 1R RIRIER 1 R BOR AR E LR, EXRUTHEELE £

=4.9x10°

éﬁo



4

Cpenten)’ = Z (H, penten)

Rk, SBEATHEEERD, RS ANBRIENY
J& , Wi A% TCREFT LARERT — R FE B MM T2 R AT 24 B AR
P54 M2l &k, BT LAVE R e BB 7e 8 1 £015,16,17,180,

g% REZTRR

Hil, fEHAHES, HEEILKRBILTEM— Y M Y
#mAEH, TIRKRESL B CBNHZBEDTARKpERENH—
fh. HPAETFRAA4, 6 8NN 54 RBHEFTRAIFER
HABEATHET. SAEHEERTRMUREFHRSEARER
BEFs, BRITMEMINE LI “tren” F1 “penten” 4 T
—CH,—NH, 8B RER, E47™ 5 NTATEDTA B B %
To XFRBEENEBHAEFRULGHED, WHREERRMLGE
TLAENT, BERR A DMTRERREN, BEXk ENEERA
HENERE TR EA Y. Z0XFE R MR e A BEAR
RLifG nigEr, MEEELTHREHABTOHERTE, LR HE
H—FE R/ MY REA T, BILFRRSEM—FMHEBE TR
HER P, mMAREAME K AREIBEEBAEIK &R (d'°H
BT ERSEAY, DLRESTRECESTEERET (d°H
B &4, fldR. B, Bk, XEMRESLIMNa 2 /%
ik £,

HOOC—CH. CH,—CO0°
\e o/
H—N—CH;—CH,~N—H EDTA®H,Y

/ AN
®00C—CH, CH,—COOH

6



H—N—CH,—COO® NTA

\CH,—~COOH
H
/CHZ\ ol /CHz——COOe
CH:  CH—N{
CH,—COOH

» CyDTA
IS _CH,—COOH

N\ CH,—CO0®

HOOC—CH. }|{
® ®
H;N—CHz—CHz—- l\ll —CH,—CH,—

O0OC—CH, CH,—CO00°
— 2
@/CHZ COO
—N—H DTPA
\CHZ—COOH
HOOC—CH,

\e
}{ ‘—/N —CHz—CHz'—O_ CHz_CHz—O‘“CHz"‘CHz‘_

°00C—CH:;
CH,—COO0°

/
—°N—H EGTA
N\
CH,—COOH

BRIMOLIYFREDTAMNET, ZA/SZVRRH B
—BAKINAETF, BPlimEick (=0, % FNTA (1=3),
CyDTA (1=4), DTPA (i=5) MEGTA (A=4) R E¥,

K#952% LA L4 A e & HEDTAR T, ERERHER
AHBE-ZREPRAR=ZLE (NTA) AR L TR 24
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(19, 20, 213, ERMEEAMBIEA F. 825 ERAE 1,0-
—ELIRTEIZE (CyDTA) BELEDT ATRER %
By GLE2), FRIETEE A, A LR 1 5B
1, S A lF T RA RN, —Z S LA RLM(DTPA)
ST 8 MR BN A RE T4A, RIEDTARH, KA
e A RE T, LAERE. AN, HAERNE, B
S 05D e R CELZ3E )~ H AN, N, NN U2 B
Stuk, TR A M5 R DR GRS, B MUA A BrkiLL
B A B A 25 (R 3).

fEke 2 A1k 3k, FIHT LATRE AR : 144 WHE
SAHL WML (8) R

MZ
K =587 (8)

R R IR B AR A o TR I B R 25 1 e B
(FHES), TFREE, LTRSS, P8 ¥k &
B B O L P A ok 2 T3 = 0. 1 58 A (35 T A
TELL “Ue R FR). ORI M L ) 2 Bl
M BAS, TAME R, HR MR M A A A Rl
IR, HRAEE A TR, T BaMAENSR ETRE
AT TO. 1A, TR U R OE &0 W
SRR AL R RIS, TR R M
BRI NTO. | OB R, K BHRh B % &, Wit
0. 1, KA BRARE. WERRRe &R E bl
I H kR N MR RE AR, MRMA T
KA LR BY, TR L, 5 REAE NI A Myl RE
BOU IR SN, B RTRE S T AR M,
BeSh, %2 M S P EEEGE SEBERR. B0 & WS Gn
Mg-EDTA), —RESHIIR RMT S D (12 , 1 GTFH
BRI BB A (b, BiER R EOR A 204 HE0.01~
0.02 log K\ Bif¥, -
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} 2 EDTARCYDTARS DM EN BE T MlogK u:
EFL=0.1820°C (22,23, 13, 24, 14, 25, 26, 27,
28, 29, 30, 31, 32, 33, 34, 35

ialh - g EDTA CyDTA Mo T EDTA CvDTA
H+J =1 10.26 12.35 Ve 12.7
2 6.16 6.12 Ve 25.9
3 2.67 3.52
f 2.0 2.4 VO 18.8 20.1
5 1.6 VO,* 18.1
6 0.9
) Mn#* 13.8 17.4
Be ~9 Fe 14.3
Mg+ 8.7 11.0
3+
Car* 10.7 13.2 Fe 25.1 29.3
Sr2+ 8.6 10.5 Co* 16.3 19.6
Ba2+ 7.8 8.6 Niz+ 18.6
Raz+ T.l
Pdz+ 18.5
AP+ 16.1 18.3 Cutt
oot 23.1 u 18.8 22.0
Y 18.1 19.8 Ag+ 7.3
Las+ 15.5 16.
9 Znt+ 16.5 19.3
Bu+ 17.0 19.3
Euzt 7.7 Cdz+ 16.5 19.9
Lu3* 19.8 22,2 Hgr* 21.8 25,0
U0+ | ~10 . Ga’* 20,3 23.6
U+ 25.5 In* | 24.9
Pu3+ 18.1 . T+ 5.3
Am* 18.2 . TIs+ 21.5
Tid+ 21.3 Sn2* 22.1(2 )
TiO* 17.3
Pb2+ 18.0 20.3
Zrit 29.5
Hi++ 19.1(2 ) t | B l 27.9

£, SR THRIIARAEE Frh, BH%E ROEFHAE
F ZURERHILARTF, MEREERY HZ A HZ e
PA@ERH, 27 '30R. BisIgdER ik “RT4 44" HREK
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