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Fig.1 Apparatus of the potentiometric titration S EDTMP.H* OH"
1— (N2) ,2,6—— (Constant temperature war ’
ter) ,3—pH (pH eectrode) ,4—— ( Titrant) , 1 @ 15 mol/L G
5—— (Auto feeder) ,7 — (Calomel elec- 132 EDTMP
trode) ,8 — (Electromagnetic stirrer) NaOH EDTMP
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Table 1 Concentrations of componentsin titration solutions
c(H*)/ c(OH™)/ c(Sm3+)/ c(EDTMP)/ (M) L)
(Component) (mmol - L-1) (mmol - L-1) (mmol - L-1) (mmol - L-1) " "
EDTMP 12.5 — — 5 15 —
NaOH — 100 — — —
SmrEDTMP — 44 144 2 6 5 15 111 3
Hd 100 — — — — =
(Note) : 0 15 mol/L d - (All solution contains 0.15 mol/L Cl )
133 SmrEDTMP Hyperquad 2000
SMrEDTMP , Smr
EDTMP HCl Smr 1 000
EDTMP SMrEDTMP , ,
: EDTMP ,
NaOH , SmCls
2
134 21 EDTMP
Hyperquad 2000 EDTMP : :C,
135 SMEDTMP 15 25%;H ,5 09 %; O ,47. 46 %; P ,26. 26 %;
(1) :C,1652%; H,459%; O,44 04%; P,
, ( 28 42% EDTMP 4 , 8
) pH (pH =
) 15 11 5)
—_
H+L<—LH [11]
( ) EDTMP 2 EDTMP
[10] Ichikawa T
IUPAC SC-database [12] Charmaine [13]
—_
37 Charmaine H+L<—
0. 15 mol/ kg NaCl LH
(2) EDTMP SmEDTMP EDTMP H (2]
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PH=2 =
LHe, 8 H 2
,EDTMP  Sm**
[9] pH :
 SMrEDTMP pH 2 EDTMP D H
,EDTMP ) Fig.2 Percentage distribution of EDTMP
Sm** speciation as a function of pH
; pH > 7 ,EDTMP
LHs LH: LH SMEDTMP Sm*” pH
Sm 3 3 , pH
: S : SmrEDTMP
2 EDTMP pH ;. pH>4 | Sm®”
Table 2 Protonation constantsof EDTMP
; pH 6
(Equilibrium) (Charge) loP s Sm3+ [2] 1 SmHEDTMP
H+L=—LH -7 12 90° — ( )
2H+L =L Hz -6 22. 69 0 02 3 ,SrEDTMP pH ,
3H+L =L Hs -5 30 54 0 03 SmL H , SmL
4H+L =L Hq -4 36 93 0 02 (13] STrEDTMP
5H+L =L Hs -3 42 15 001 5l -4
6H+L =L He -2 45 02 0 03
7H +L =L H7 -1 46 14 0 02 100
(Notes) ¢ =*” [11] (From ref. 11) ,L Hg = 30
EDTMP, , (Charges
on protons, ligands and complexes are omitted for smplicity) ° 60
= 40
22 SMEDTMP .
3,
[13,14] STEDTMP 0
3 , [13,14]
3 Sm pH
Fig.3 Percentage distribution of Sm speciation
[2] ’ as afunction of pH
c(Sm) r=4u mol/L ,c(EDTMP) 1 = 40H mol/ L
3 SmEDTMP
Table 3 Stability constants of SmrEDTMP >
IgB
(Equilibrium) (Charge) (This work) 13(Ref. 13) 14(Ref . 14) >
Ho1+Sm+L=——SmLH. 1 -6 - 4.865 —
Sm+L =——smL 5 22.62+0.02 12.018 14.44
H+Sm+L ——smL H -4 29.93+0.02 17.892 21.57
2H+ Sm+L =—SmL Ha 3 36.18+0.03 23.437 27.57

(Notes) :H.1=0OH" LHs=EDTMP,
ligands and complexes are omitted for smplicity)

(Charges on metal-ions,protons,
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Deter mination of the Sability Constants of SltrEDTM P
and Their Speciation in Plasma Mode
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BIN G Wen-zeng, WANG Guan-quan, XION G Xiao-ling

Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900 ,China

Abgtract : The cumulative protonation constants of ethylenediamineN ,N ,N’ ,N’-tetramethene phos
phonic acid(EDTMP L Hs) and the stability constantsof its Sm( )complexes are determined by p H-
potentiometry at (37.0+0.1) . The experimental data are analyzed with the software package Hy-
perquad 2000. Thefirst protonation constant IgB: =12.90 of EDTMP is taken from literature. The
following values are found:IgB. =22.69+0.02 ,IgBs =30.54 +0.03 ,IgB4+ =36.93+0.02 ,IgBs =42.15
+0.01,lgBs =45.02+0.03,IgB7 =46.14+0.02 for EDTMP, and Ig Ksw =22.62+0.02,lg Ksnn =
29.93+0.02,lg Ksnn, =36.18 +0.03 for SrEDTMP. The speciation studies indicate that EDTM P
exists principally in the form of LHs, and Sm( ) in the formsof SmLH and SmL at physological
pH. Plasma thermodynamic equilibrium model s mulation showsthat SmL H and SmL are the predomr-
inant speciesof **Smin blood after intravenousinjection of **Smr ED TM P. The existence of ***Sm as
negatively charged *** Sm-ED TM P complexesin blood could explain why the administrated ™ Sm ED T-
MPis manly excreted by kidneys. The complexation of Ca* by plasma EDTMP isfound negligibly small ,
and lost of blood caldum would not be a problem during the pdliative therapy of bone tumor.
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