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Regeneration Properties of Fluoride Ion Adsorption Ability
with Si—Al-Mg Mixed Hydrous Oxide

Tomoyuki KUWABARA, Atsushi FUKUI, Masakazu MAENO and Toshio SATO
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Matsue-shi, Shimane 690-8504))

Si-Al-Mg mixed hydrous oxide with Si: Al : Mg=0.1:0.1: 0.8 as molar ratio of the metallic
element can adsorb fluoride in hot spring water eflectively. In this study, the regeneration method
of Si-Al~-Mg mixed hydrous oxide for the fluoride adsorption ability was investigated, and the most
suitable regeneration solution was selected. Regeneration examination for adsorption ability was
conducted using the Na,COj;, Na,50,, MgS0,-7H.0, MgCl,-6H,0, NaCl and NaOH aqueous solu-
tion which varied in the concentration. As the result, NaOH aqueous solution was the highest
regeneration rate in regeneration solutions and understood that an alkaline aqueous solution was
suitable for the regeneration solution. Adsorption and desorption were carried out using NaOH and
NaOH-NaCl mixture repeatedly, and the desorption rate and the regeneration rate were evaluated.

As the result, the desorption rate and the regeneration rate of NaOH-NaCl mixture regeneration
solution were higher than those of NaOH, and it was found that the NaCl participated in regenera-
tion of the adsorption ability. The desorption rate is more than 60%, and the regeneration rate
maintained in approximately 80% until 6 times in NaOH : NaCl=1.5 : 1.5 {mol-kg~!). Therefore,
the regeneration of the ability for fluorine adsorption of Si-Al-Mg mixed hydrous oxide was accom-
plished by NaOH~NaCl mixture solution, and it was revealed that it could be reused several times.
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Fig. 1 X-ray diffraction patterns of Si-~Al-Mg mixed

hydrous oxide.
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Table 2 Desorption rate as % of Si~Al-Mg mixed hydrous oxide treated with NaOH-NaCl mixed regenerating reagents.

Three kinds marker shows the desorption rate roughly of
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Si-Al-Mg KB O EE e 7 v AL 1 v OBAEHERE
RS HITHANA Fra gy 4 MEbaic &
HAFVARTEHD L EZTEIN, 79t A I
PEGIIREESND X O WSS FEdT 2 2 00
N oy g

3-5 Si-Al-Mg FEH O R EEEE (O § % kB L

TR LDEE

7 At A A OBERER - LT, XRD XD IKE
=T A2 DL EHT A ERREINI NG,
ffERR & L C Si-Al-Mg 53kt & Rk 78 CRkEg{b~
T NEKB b~ 7 %y M) ERL, 7 vk
WA I OREREAIEL . Si-Al-Mg Rl L&
KERAL~ 7 %27 Lt B 7 v AR A A OFHE
A 13.5mg-dm~3, ## pH7.0, FURHAINER 0.1
(mass/vol) ¥ DL&EIC BV TRERBR LT\, 24 B
M EABDT v bl A A4 VIR L WIHIRIE & 0%
POWEREEH L. ZOEEYR 4127, Si-
Al-Mg BB OWE K 105mg- g~ TH Y, &K
B~ 7 32 LOWEREITH 3.39mg g1 TH -
7z, L7237, Si-Al-Mg RV O35 W5 #%
T WD, BT HERKBE~Y RV LT ED T
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Fig. 4 Uptake amount of fluoride ion with Si~Al-Mg
mixed hydrous oxide and magnesium hydroxide
at 13.5 mg F-dm~3 of initial concentration.

AL A A OWFEHBAE T D D BAEEMESE. L
L, Si-AI-Mg BBl oM EE K -DIZE DL B »
KB~ 7 2 LHBEREL TOBH I 2T
TP THY, TG L7 v (WA 4k
HOARTEHET AP OWTIHERBEFTHAH. Ly
> T, T ol A AR T A EKEB L~ 7 R
D ANDRFE " &, FE7 WS R DWW T4
OB P TH 5.

4 £ & &

AL, Si-Al-Mg Aatkhs i\ 7R P
(50 BT o KRR ORI [0 725>
BACH D, Si-AI-Mg AR 7 5 RIS

I OW TR L 7. SOWEL LR O N/
e LU SR,

1) B—HlRoOFARIT, NaOH L 7 vt
AF VIHBER BB AL, LY, NaOH #
FRETATHEESDRE LW LRI NI.

2) PERIC NaCl 2595 C & OB HEE
FeE 2 B H LA HH, NaCl OFES 7 9 A
A WBER ) FICEE R CH AT EHH G LR
-7z,

3) NaOH-NaCl & & Fi4: i O P 4k 33 NaOH
HOBEL DB EHELM LD, 7yl A
A VWG RE S R4 VIR U FFE T A 721k NaCl 25 ah
HTHhHI EBRINL.

4) WEERITH AR E ARV BT LIk D &L
i AMEmADH Y, NaOH : NaCl= 1.5 : 1.5 (mol -
kg~ 1)1 5 E H MO BAIRIEC ST 57 v b4 A+
VIR 60% LA & T o Az

5) NaOH : NaCl=1.5: 1.5(mol-kg=1)i%, 4 2
EIHNG 6 EHECTHIOXNDOTERLMIFL, B
FARNZRIETAHAER THAHZ LWL LI -
7.

Dbl &ipt, Si-Al-Mg SRalhd —W iR skic
£ o TEREINT T » FBRAGHE T OBHENTHETH 5
EDRH O T LT, Si-Al-Mg R3R R
HHERFICL > TROBELFHHATE, aAMXTy
L ENTELHMTHL Z EWRENI.

il

RPFGEE TR0 9 B W 3 - R U B4 F e
(B) (RREF = 23760720) | OB A Z 1 Tiibh &
L7c, §7, BRXHBEFEBEOHFERIC S, B
R ERFI LB v 2 — O ATEEE L
7o TOICRLTHMEARLET.
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