HWAHAK KONGHAK Vol. 27, No. 3, June 1989, pp. 323-330
(Journal of the Korean Institute of Chemical Engineering)

Co(II)-oj2w &gl #M 4-Zirconium Phosphate 2|
S4 o7

g a
(19893 3% 169 A, 1989

Characterization of Cobalt(Il}-Exchanged Synthetic
a-Zirconium Phosphate

Jong-San Chang, Sang-Eon Park, and Young K. Lee

Chemical Engineering Department Ili, Korea Research Institute of Chemical Technology,
Daeduk Danji, P.O. Box 9, Taejeon, Korea 302-343
(Received 16 March 1989; accepted 18 May 1989)

2 o

IAAHAY @-A22F LAdH0lE [Zr(HPO,), H,0; I3} «-ZrP]& 4353t SR o-ZrP ol
2HAE (1) ofAlH|elE 4-F-o8-& Apg3lod Co(ll)- ol 2a3s @-ZrP[e]3} Co(ll) a-ZrP]E Alzsled
2 EAS ZARAE @-ZrP o) 2R EFS o]emgle 2 Co(ll) o &e] 27 1A Wz FUsle] 7|E
9 a-ZrP 2FE 9 ZrCo(PO,).-4H,0 &) A& A et 2ol ulet 27t 442 o-ZrP 9] 7.54 A
o4 9,68 Acs wAsict, o] 2mH Co(ll) °]&2 high spin ABhE o-ZrP & 27 714 4o &
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L 49 gjztee ols 4A 2&ho] rH3le-g Mgkoh

Abstract- The highly crystalline zirconium bis(monohydrogen orthophosphate) monohydrate [Z{HPQ4),-H,O;
hereinafter a-ZrP] was synthesized. Co(ll}-exchanged a-ZrP [ hereinafter Co{Il) a-ZrP} was prepared by the ion-exchange
method using aqueous cobalt(Il) acetate solution, and its characteristics were studied. Cobalt(l) cations were ion-ex-
changed into the proton sites of a-ZrP and as the result of cobalt ion-exchange a new phase of ZrCo(POy),-4H20 was
formed. And the interlayer spacing of Co(ll) a-ZrP was expanded from 7.54A of a-ZrP to 9.68A. The ion-exchanged co-
balt(ll) cations seemed to be stabilized in the interlayer spacings of a-ZrP by forming the water coordinated complexes
as a high spin state of cobalt. Four molecules of water could be ligated into cobalt(ll) cations and these seemed to be
easily exchanged with the polar ligand such as an ammonia.
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Fig. 1. Idealized structure of a-ZrP showing one
of the zeolite-type cavities created by the
arrangement of the layers[9).
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Fig. 2. Scanning electron micrographs of a-ZrP and Co(Il) a-ZrP.
(a) and (b) a-ZrP(l); (c) a-ZrP(Il); (d) 65% Co(Il) a-ZrP prepared from a-ZrP(I).
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Fig. 3. X-ray diffraction patterns of a-ZrP and
Co(Il) a-ZrPs.
(a) a-ZrP; (b) 28% Co(lD) a-ZrP: () 48% Co(ll)
a-ZrP; (d) 65% Co(Il) a-ZrP.
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Fig. 4. Thermogravimetric curves of «-ZrP and
Co(ID) a-ZrPs.
(a) a-ZrP; (b) 28% Co(ll) a-ZrP; (c) 48% Co(ll)
a-ZrP. Heating rate: 5°C/min under N3 atmos-
phere.
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5. X-ray photoelectron spectra of Co 2p:, and
Co 2p,, level.
(a) 28% Co(Il) a-ZrP; (b) 65% Colll) a-ZrP.
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Table 1. Band assignments in the IR spectrum of

a-ZrP

Band (cm-1) Intensity? Assignment
3590 M, shp YOH
3510 W, shp Y OH
3300-3350 W, sh Y H0
3150 M b VH,0
1620 M 3]—[20
1250 M, shp 8‘p_0}{
1120 S, sh vEy,
1075 S, b vES,
1045 VS, b vEd,

965 S vio

4 Symbols: S=strong, M=medium, W=weak,

b =broad, shp = sharp, sh = shoulder
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Fig. 6. IR spectra of a-ZrP and Co(II) a-ZrPs.
(@)a-ZrP; (b) 28% Col(ll) a-ZrP; (c) 65% Col(ll)
a-ZrP.
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Fig. 7. IR spectra of 28% Co(I) a-ZrP.
(a) after evacuation for 2 min at 25 °C; (b) after
addition of 50 Torr of NH3 for 1 hr at 25°C; (¢)
after evacuation for 15 min at 25°C; (d) after
evacuation for 1 hr at 110°C; (e) after evacua-
tion for 1 hr at 250 °C; (f) after evacuation for 1
hr at 400 °C.
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