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Fig. 1 Device for adsorption and desorption of
phosphate ion

a: ZrO, bed; b: membrane filter
mm@); c: sintered glass
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Fig. 2 Effect of heat treatment temperature of
ZrO; on the adsorption or desorption of phosphate
ion

O: adsorption by flow method using 100 ml of
phosphate solution containing 50 mg-P and 1.0 g of
ZrO,; @: desorption by batch method using 1.0 g
of ZrOy adsorbing 0.1 mg-P ‘

[EUXERIL, AR S 3HICBRIBREE it ks <z
TWV5. EEMzEILE, 800°C LI ORI AT - 12
BiLIVa=g ATHBLNTVS., (KR CEUOEA T -
BV ATRY) VB4 A Y EDORIGHER T
DREIZLD LD T TIEEL, —HBREOY VE(LE
MEERLTWALOTHBEEZHNS.

M HDOFRREY, KFFEOHWD» 5% % T 800°C
DET8SH L B by v a =y AR EERE LTHN
BIEIUT, BBIOBEY VO A, BEKD
ME) VBAA ITHUTRUTIRT £ I+ k
ERWENEBRERR > TV 5.

3.4 UCOBRBEREIIRITT pH OHE

KBREDY) VA A > (50.0mgP) % &K 100
mlIZHLT 1.0g LI Vo= A& HN, Ny F
IR OPCEBITRITTKFEA 4 VIR DR B LA L
7z.
IR ERARBALT F) Y ABKTH 5H U pH
ZREAICHEIL Y Y 500mg 2 &ET5Y VA 4
YEWR 100ml KEBILY L a=Y 4 1.0g % 5B ¢,
25°C T 30 pfl»EBE. XTS5V T4 NI—T
WHIFEL 728, PP Y BA 4+ Y A FEELCRE
BEO pH KT %R 1. 2 DR, Fig. 3 ITRL
2&DIT, WEEREEATRE TV HREITAN

Fig. 3 Adsorption capacity of ZrO, for phosphate
ion as a function of pH

O: by batch method using 100 ml of phosphate
solution containing 50 mg-P and 1.0 g of ZrO,; @:
by flow method using 100 ml of phosphate solution
containing 1 mg-P and 1.0 g of ZrOQ,
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Fig. 4 Adsorption isotherms for phosphate ion at
25°C. by batch method

O: pH3;A: pH5; @: pH7
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Fig. 5 Elution of phosphate ion by flow method
from 1.0 g of ZrO, adsorbing 0.1 mg-P with 1.0 M
NaOH
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S, 55 4 %, p. 128 (1974), (FE7HAR).
Sea water 825 0 53 2) i EF, GHE, BAK—EB, SHTLE, 31,
Osaka bay, 8.25 5 10.2 99 592 (1982).
Apr. 17, 94 8.25 10 15.1 99 3) 2!5: *ﬁ'ﬂj? jtﬁféﬁﬁﬁﬁ “7J<®§7\$ ,,’ p
Sample taken 1.01 327 (1976), ({LZFERIA).
4) FEFHCE, S8R K, 26, 414 (1988).
5) S. P. Mishra, D. Tiwary: Radiochim. Acta, 56, 201
(1992).
6) AR, BBk M BAKRZELEHLCE, 33,
= . . 213 (1992).
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W) ROHEIA (KBRE) %L, k5% Table 1 1R L 9) R. Takeshita, I. Yoshida, K. Ueno: Bull. Chem.
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Preconcentration method for trace amounts of phosrhate ion in water using zir-
conium dioxide. Yasusi Nakajiva™ and Isao Yosuma™ (*Daiichi Kigenso Kagaku
Kogyo Co. Ltd., 1-6-38, Hirabayashiminami, Suminoe-ku, Osaka-shi, Osaka 559;

** Department of Industrlal Chemistry, Kumamoto Institute of Technology, 4-22-1, Ike-
da, Kumamoto-shi, Kumamoto 860)

An effective and simple method for preconcentration of phosphate ion in aqueous solu-
tion has been developed using zirconium dioxide(ZrO,) as an adsorbent. The ZrO, was
prepared by the hydrolysis of zirconium(IV) dichloride oxide in an ammonium hydroxide
solution, filtering and heating at 800°C for 3 h. The adsorption of phosphate ion and its
desorption depend only on the pH of the solution. They occur quantitatively and instan-
taneously at pH 3~9.5 and above 14, respectively. An aqueous sample solution with the
pH adjusted to 3~9.5 is passed through the ZrO, bed formed on a membrane filter pap-
er with the aid of suction. The collected phosphate is then recovered by eluting with 50
ml of 1 M sodium hydroxide solution. The flow rate was about 100 ml min~ ' for both
solution. The proposed method was applied successfully to the determination of phos-
phate ion in the environmental sea and river water.
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