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HRENETFRBRINEREEHRAR
FBREX DTPAZEAE T Eu (1)
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RER AR X

(EMAFRRYER)

WA TEZESH DTPA BT, REERPOEEFRE A H,Cit stHAc &, Fu([)
ERBIAKERZARERNMEZRKEEE., BERFVELHRE, ARFREIHE MV,HE@’;‘E’E
BRAZREDESHBEE, KRB D& WETHREET Eull) 1‘71(?3’5(?7?5‘1;9’3 VB R
D, & T A4 XEER pH BHRTHAMKE . TR 2 ke b, X qMYTOB
Maprurerxko. Counur % AMWFE T EEERGRE.

TATRE, W6 HEAFF USHRE E’FE@E%"* ﬁm&dﬁﬁiﬁﬁﬁﬂﬁﬂtﬁf@a&&ﬁ 2 4
TR,

I DTPA %?&%?ﬂlﬂ‘]ﬁﬂﬁé%&‘, RRBRAEBRTRMAESY B S EHL
TRNEEHF B2V, RONCKEY, ARHERESEHLETHN, R L& REHY
VBEEMES, UNTAREEFANT DTPA; £ DTPABFET, BTRKERD Eu(I)H
DTPA %A%ﬁ%@*lﬁ LLBORm T WA 5K 2 1) S AR R A 3R e R R R,
Eit, etk DTPA BETHE T REHRRVEE, Mﬁ'ﬁﬁ%ﬁ}%fﬁ‘(% & B AT E ZRp
FRBIZ—, Yuyros fl Xapuronob 4 A MBS T L DTPA ik 4 Fi HR % A EH
dmER, MR ERER R ERER, iR ER H-REF R E LT,
% 0.025M ) DTPA Bl H AN 0.01M 1T ERBRGART, BRI W B LR & A7 AR IR Sl 0
fR—2%, HHRKBREAERAE. BIIANXR M TEKERPBRT @& DTPAR
ERABTHARERSEEY. AW, XHBESMNESHLUTHALBRELMATFE.
(DS BRRKERE 0.025M B}, MRERFEFIFREA: (7 Zo-BETFREN WFHL -
T, FEEMA 0.01M #riRRshey, B3 i%ﬁ‘?f‘*%ﬂttﬂ”ﬂﬂ)\ﬂiﬂjt Xt EE R EEM
AR, MBS LR A BT ST T AR A AR SCRRC7IAIC8, T = SCBTBF 5089 AP BRI s
JURTE R T2 A EDTA /K 2 A S 9, LR 5 EDTA AT M A #
FHRRAHEYHEE. KUY, Iuyros™ S AXTEXLBRMHTERT &F DTPA M
BERHEETHARERESEUHBE, REMEH EREREE, ETX—REEHR
B AARERARENL, AT T H—SEA WM,

RIVAEu fERERT, 4MEEH DTPA K Eu(l) AWEHEDH & 48T
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B, MARRREERREROKET, FRT Ea(IDESARIAART X %P a0H
BT 2B K Y 2 ) Y S A RS R A e PR R R TR A T MR 454 T En (D FEKIE W
O E TR  Ah, RAOVELMEAE B 1 pH! B3¢ Eu(H)-DTPA, Eu(l)-

© DTPA-H,Cit, Eu(L)-DTPA-HAc ZMKBRHESTTHR.

O3 o4

1. BB
(DIRBREE R TRBMIE, BIFAEE®R LS, SRE—RBO0LXT,
(2)DTPA, 2B M, RELERM—T =50, BEHZK,
() EEILE. FER. KR, R,

(OB, pHS-28, B#ESE 3R
() Eit, 7218, LEHR= ﬁﬂﬁb(%%f‘ Efm&%i@‘iﬁuimﬁ‘",

EU("DE#?&?EEFB‘JE a‘hﬂtﬁ - 4

m%%%ﬁ%&m,umw@uwmmm s w3 @sxﬁnxw*&mﬂr‘
KLU BT TR E, I AV B K R @m%m FHRE DTPA, AR —E
BRI KO B, AN, Bm—EHR 25k E K EaNOD % i 1 0w
R, A oY BRERM, MHEFEAR, BWpH, &4 H,Cit 5 HAc i JBIE %%
%ﬁ%ﬁ%@%ﬂk—%%%Bﬂ&FWHCniHAc&@(mpHﬁE%W%)MﬁW
. |

SEIE, WEﬁ&ﬂﬂ%ﬁﬂﬁiﬁMSIHﬁﬂ LRERIIFE L,

MR LR, MmN pH RAR & A RARE HCit % HAcr, BAMETHE K
DAE S¢S e 290 B 7T LA R — 3R, - PA9HELY (4.07:£0.07) x L0 HK/BS,

#1 BEu(IDAEKERDHETBERD
1°20+0.1C:Cgy1.00X1072M;Cprpa2.00X1072M; .
Ckg1.00X107'M; #1.08X10%%>; HEPEEEE80—120%E/4,

x BB 1 2 | 3 .| 4 5 6 7 | 8 9
pH 1.45 { 2.12 | 2.35 | 2.10 | 2.15 | 2.13 | 2.20 | 2.15 | 2.17

Crycit X102, M . - — | = | 1.00 | 2700 | 2.80 — — -

Cuac X102, M N — - = — | — | o050 | z.00 | 4.00

: 417 3.87 3.98 -| 3.88 | 3.96 4.22 4.16 4.19 ;1.22 }
D*x108, Eﬂl&?/ﬂ ’ :

+0.27 | o.21 | 40.28 | £0.09 | +0.16 | +0.21 | Ho.11 | 0.25 | o.11.
B DI 6 % 8 4R,

3 EIDNEREFERMES KERZANSERUETARGER
VMBI T A L S S L, SRR BN, R A iR
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Rk, xFEMAHLS HAc HEERAWBXER,

.

'

652(1+a)exp(—g2,,T)

= (9/a+agi+9)E—(6+a)gié+agh’
FB T SO AL LA R B/ SRR BIA SRR, SRR B R % D fish s
& DB TME, ERD SEMBEBERE 0 BRIITE 3 MNLRIZELD 3 TLUEH,
BEE pHIEFEE, AR o FE, DURBTH.O KB/ KK 4 F 6 5LK2M LY
B, MAHCit 5, DS #mA M EXFEAS HCit HERRAVBHRE. ¥
KW TR W 2MLTUFH, MAHAc)E, DS waHmM, MO WBmMENBE,

#2

R FEE X 32 4 27 IR

2040.1TC:Cgu 1.00X1072M;Cprpa 2.00X1072M;

]

Cx 1.00X107'M; HiHesF310—3305%/4y; V2.0510.02%H
V 150%FF; ro 0.030/EX,

(3)

pH

x L3 1, pH 1.60 % % 3,
Ceu 0.879M, ¢ 81.8% Ce. 0.124M, ¢ 11.6%

t 'F R X104, 51 | Bx10s,%p! t® o AExmt@*i B X108, §p1
31 0.107 36 34 8 0.0301 | 11 2.8
66 0.163 28 ’__— 38 52 | 0.0580 7.1 3.62
91 0.221 27.4 525 149 0.0923 6.4 5.16

e | 0 252 s 53.3 208 0.124 6.4 6.83

150 | 0.218 21.8 52.3 290 0.196 6.2 9.12

215 0.335 22.0 55.3 384 0.222 6.53 12.6

271 0.389 18.2 61.3 508 0.284 6.55 16.2

349 0.432 16.2 60.7 610 0.319 6.30 17.4

431 0.473 14.8 61.0 . 719 0.352 6.05 18.6

490 0.491 13.8 58.8 865 0.405 5.98 21.2

560 0.525 13.3 60.7 .. 1030 0.430 5.45 20.4

666 0.555 12.2 58.7 S 1261 - 0.517 5.77 . 25.9

745 0.566 11.2 55.2 1485 0.590 6.00 30.8

832 0.589 10.7 54.9 1691 0.624 5.77 31.4

931 0.625 10.5 57.4 1929 0.672 5.77 33.3

1157 0.663 9.38 54.3 2153 0.697 5.54 33.7
1338 . | 0.688 8.69 52.2 2445 . 0.734 5.40 34.6
1557 0.707 7.87 48.6 2767 0.792 5.66° 39.0
1822 0.739 7.36 47.4 3046 0.806 5.38 37.8

. 2081+ | 0.771 ©7.24, 48.7
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#3  Eu(IDEMBBAAREZ BN EZHRRN

vt* 2040.1C; Cpu 1.00X1072M; Cprpa  2.00X1072M;

‘Cx 1.00X107 ' M HebbaiE  310—330%5/45; 72.0510.025F;
: V' 1508 ro 0.030EX. -

= o®m = 1 2 | 3 | 4 5 6 7 8 | 9 ¢

pH 1.60 | 213 | 230 | 211 | 213 | 2.20 | 207 | 212 | 2.15
Cuycit X107, M. — — | — | 1.00 | 2.00 | 2.80 — — —
CuacX1072, M 1 - — - | -] = - 0.50 ! 2.00 | 4.00
».% . 81.8 |29.6 |1i.6 |27.6 |22.3 |19.9 |27.5 |=23.9 |24:1

Cru. M ' | o.879 0.318 |" 0.124 | 0.296 | 0.239 | 0.214 | 0.295 | 0.257 | 0.260

D X108, E¥2/ # 2.04 | 4.47- | 9.92 | 5.8 | 6.60 | 6.05 | 6.67 | 6.10 7.29

£ . . 50+2 (6.4+1.02.010.7]4.410.7(4.430.7(5.4+1.02.740.7/3.7£0.7[2.7%0.7
8X10%, [E¥ 0.14 | 1.3 5.0 1.6 1.8 1.8 2.3 2.1 2.4

4. Eu("')%?&%iﬁﬂ‘lﬂ&l&ﬂi‘i&;"“fﬂ R i £%

DIKES B, 5 EXRKLAIWE T oH Jy2.67,4.52.6.26f Eu(I)-DTPAK
WA LR, SREY LR REWER, »Z-&wrﬂa%%-—ﬁzﬂm BWE T 7 MKk
pHE M THEw(NG). BEu(E)=H,Cit, Eu(l)-HAc . Eu(I)-DTPA-H,Cit. Eu(H§)-
DTPA-HAc Sk R EIRB 2R, & B4 WK EER Y 0.025M 4554 RF 18 4 FMES,

" P4
0.200 ' 0.200+ 4 \i
T g
0.160F . 0.160F
T ,{\ \
L | L
H o0.120 Horeg \ \
= ® P \ o
0.080 0.080~ \e\ R .
0.040- 0.040F = a—a 9/ \.' N\ 3
. | . \‘1\"/‘ \‘\":3 S
: A 1 1 1 L 1 L4
B T 382 386 390 394 +398 402 406 -
A, Rk . ‘ A, EHK
B4 Eu(l) 7K iy U e B 2% B 5 Eu(ll)KEE#R R ih &
A —Fu(NO,);,, pH 2.82; : ) A—Eu(NO,);, pH2.82;
A—FEu(l[)-HAe, pH 2. 97 i Q——Eu(][)—DTPA, pH 2.78;
@ —Eu(H)-DTPA, pH 2.78; Eu(H)-DTPA-H,Cit, pH 2.96;
O——Eu(l) -H,Cit, pH 2.80, " O—Eu(N)-DTPA-HAc¢, pH 2.84,

})\@ A AR, Eu(E)-HAc# Eu(Noa)a #@fﬁﬁ@%ﬁlﬁ%%, Z 5 R 8, WEu(L)-
H,Cit Ea(H)-DTPA M5 Eu(NO,) B i Myl il R L, lﬁil&ﬂ@ﬁ%iﬁﬁ
AP S AIOL, =l 2R SR R 2 0 Py R — B,

| FA231 B3 AR A H R EE?I‘&?ﬁ“J oH ’Eﬁﬁlﬁff&TE BEEAGNEE , WA iﬁﬂa—ﬂ%@
B if’é&ﬂlﬂ%éﬂﬁﬁkﬁﬂﬁa 0. 005M }fﬁ 0.3MKNO, 8 %E‘EE A @%@RH‘J
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$Ri KOH BV O vk B0, 05550 , BUHiAs B OUE B BT, 7 iRk B H RS B H A ot
BESGYT, 20 1CHERMFATHE. RRRELY%KOH BB K 0.3MKNO,
BORUE BN MR, TR AT NS0T, LRFTE6 RET, ANEAR, MK
3 kp— pHEX M KOH H#EE, EFRML 1M 2ER— pH ETHEKOHEREZ

12.0F .
‘ 12.0F -
" 10.0 (" f’ooo
10.0F 1 2/ 34
" S . I
8.0 8.0} l o .
% ; /
2 6.0 6.0 ~ / £
: / |
4.0 4-0}} J OJ.
z.oswy
2.0
J_ 1 [ 1
) \ L 0 10 20 30 40 59
0 10 20 30 ] : KOH, 25}
KOH, ZF#

B¢ WEHE BT EEmSR
1——-1-13Ct Qi Eu(‘}J)—D'l_‘PA-_ 1—HAc; 2 Eu(H)-DTPA;
3—-=Eu(I) -DTPA-H,Cit, 3—Eu(][)-DTPA-HAc,

o

W& B BOR S Bl i 28R pH i iR T I, 78 Eu(ID-DTPA ¥+ ImAH,Cit
B HAc, ¥R ERE F R E %A W,

MR B SLH 1 & 3 Al L, MMERPHEETRE, BMREEREHAE MRk, E
XFmiR, FAREETDMERM, BRER, EEH KERM, o EHLH.DEWAB T,
X—, 7E Boyd" I RBAVERHSZE Yk, HEEINEY. Hik, BA RN E AR,
SEeREm T %#Eﬁ 3G, JTEIJ S K/ ‘(IR0 05 ERIEFI0. 0014 EN) Pk, A
WAV M BIE Y, O XA, HEEN, 8% pHMET, Eu(1)®DTPA E4WK
WAL, BHTBAREEE., Hik, BRERBHOEE T LRELERER, T
H, NE2ah, xiREREE. EKpHET, %A%ﬁ@%ﬁ}#% %’Vﬁf'ﬁ)ﬁﬂ‘m
HEhl., Hib, 586 EUy ro 11/20, B W ERE,

%T%%?THWE%A%H‘J%% Eﬂ@ﬁ%%@%%ﬂﬁﬂfﬁ% ZESCHR (16,1714 RE
FLHE, {Efﬂﬁﬂ’@m%‘%f‘}ﬁ?’J%%ﬁ‘?ﬂlﬁﬁ?ﬂ‘]%T)Lﬁé)if‘ M O RFEIEE, i‘fﬂ
RILH NIRE L, ‘

C KE2fE 3 L F-t REE 1 KK 2 Hﬁ‘%*ﬁﬁﬁ‘fﬂd%tﬂ I AH,Cith, ®A
ﬁﬂiﬁ!ﬁ?ﬁﬁ”ﬁi&ﬂﬁ ﬁ'ﬁEjJH)\ HAc B}, ﬁf%ﬁﬂﬂﬁﬁfl‘%ﬁ KRIFHMERAIEIE
1S AL, D {E%ﬁﬁi’éﬂﬂ, {86 wAERm, EMAHACH, SWRMMER, AHHEENR
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NEER Bf Pk,

RATIAN, Mwmmmm%km%?ﬁ%@Tummﬁim%Em%%WhﬁEDD&
TR T I SE e BB AARRE, REB TN G, BEATEMATASER e, MinA HCit/E,
v pH E AR KRBT, FTEL, AR PEFENMO%E KRERHTHRRER
FREETEARTHER, RREERERE.

Yuyron 2 AL ZESL K A HGRE200— 400 B, - JR A ZE SOREAR A NS IO UL
AR E BB TR A M, IRAARICH MM HCit 56 MMKLR, 5
AR TR A LR LR TE. o

LTEM. HE]R. LRSHE YT YUEMERES MR T8k bR R ER L
5EZUe), L REERRARX*Ce (1) /Ce (DTPA) ™ Sy I 2 R e I &9 42 4L1EF, EH R
HERPUESR. BR, EWMGlentworth U9 Fiigmey, AcTBET b bTRNR L HARS
A YRR BRI S YT R EEE, WL ETHEETE Ac™ %4, HEw+
WEOHLETRS, TSR EE, RITAN, AR Unyros™ & A 521,
M AcT K CitFEN, WREERF—FEREEEEMEMA, B0 M M % K R

o SR

M. BERIAOERERTDE, EAXHZRANET, BEAENBE &SR, ©

WRABEN, REWATH EDTA WRAKS TR, MALNE BB & T2
R MEE,

A% 3C B 3CHR [4]E’Jﬂ—wﬂﬁ%’%‘% FHJC(S)/J(.%JO{E TU)’:@C%’J%W“{&FPF_%??EY‘
ﬁﬁ]%/\i‘iﬁrf *JQHJ,‘in?Jjﬁ&ET}’TJB’JﬁW
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STUDIES ON THE ION EXCHANGE KINETICS AND
EQUILIBRIA FOR DISPLACEMENT
CHROMATOGRAPHY

INFLUENCES OF H,Cit, HA, H* ON ION EXCHANGE
RATES OF Eu(II) IN THE PRESENCE OF DTPA

ZHAO AIMIN TAO ZUYI TONG ‘WENGONG

(Department of Modern Physics, Lanzhou University, Lanzhou)

ABSTRACT

The dependence of rates of the heterogeneous isotopic exchange reactions of Eu (III)
between the cation—exchange resin and aqueous solutions or: the concentrations of hydrogen
ion, citric acid and acetic acid has been investigated. 't is shown that hydrcgen ion has an
obvious catalytic effect. :

A superior, new theoretical equation for a composiis sphere in a limited bath was
employed in computer—a%rwd nonlinear least—suare fits of the experimental rate data, in
order to obtain accuraie partidle self-diffusion coefficients, D, and values of the parameter,
&, The self-diflusion coefficients D of Eu (III) in these DTPA aqueous solutions were also
determined by open-end caplllary method. From £, D and D, the thickness of liquid film
J was estimated.

In addition, the same aqueous solutions were investigated with spectrophotometrlc and
pH titrimetric method but no new mixed—complex was fonnd.

On the basis of our experimental results, we studied the actions of H*, H3C1t HAc and
discussed the works of Chmutov and that of Spitsyn and Martynenko.

We propose that § may be regarded as a criterion, which shows roughly the effects
of the other chemical reaction on the over-all ion exchange rate. .



