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Abstract
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The Kakkonda geothermal well, located in the northwestern area of lwate Prefecture, Japan,
is of a hot water eminent-type, from which 3,000 ton/h of hot water is constantly discharged.
The geothermal water contains 430 mg SiOz/1 which causes the silica-scaling on the interior wall
of the transportation pipe of the geothermal water. In this study, the removal of silicic acid
from the geothermal water has been attempted to prevent the silica-scaling by addition of various
iron-contained adsorbents to the water at 40°C . The mixing ratio of Fe in adsorbent to Siin
geothermal water was 0.5 (mol/mol) . The mixture was stirred at 200 rpm for 5 to 60 min. When
allophane clay, tuff-mudstone or iron hydroxide sludge was used as adsorbents, residual silica
concentration in the geothermal water was reduced to 800, 150 and 130 mg/1 after 10-min stirring,
respectively . As silica solubility in water is about 200 mg/1 at 40C, iron hydroxide sludge and
tuff-mudstone were estimated as a useful adsorbent for the removal of silicic acid from geothermal

water.
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FPHF E LCHBEREO# B LO TV I =Y 20 -3RBERH .. BEXE LT,
(1) EF B IIRREILTRFATR MEBEK D REE 5 /L >~ 7 20 K A R (sludgy iron hydroxide) ,
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(3) KR HAH e B b X PE D ¥ IK %5 (tuff -mudstone) Z 7.
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Table 1 Chemical composition of the Kakkonda geothermal water

o pH Na+t Kt Ca?t Mgzt T-Fe Al3 Cl- SO4%~ | T-SiO2 | T-As
(mg/1) | (mg/D) | (mg/D) | (mg/D) | (mg/D) | (mg/D) | (mg/1) | (mg/1) | (mg/D) | (mg/D)

1972 8.00 342 34~88 5.5 0.01 0.03 0.01 428 51.0 418 34

~1996 | ~8.90 | ~550 ~10.9 | ~0.34 | ~1.35| ~2.65 | ~934 | ~137| ~789 | ~4.6

T : Total
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Fig. 4 Effect of addition of the chemical reagents on silicic
acid concentration in geothermal water.
M/Si: Molar ratio of metal in reagent versus silicon
in geothermal water.
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= o i . Fe/Si: Molar ratio of iron in adsorbent

2PDLBbh, FRABICEWTRERIAS LN versus silicon in geothermal water.
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Table 2 Chemical composition of the adsorbents

FesO Al0 SiO H As
e athans o L e | W e | e
Sludgy iron hydroxide 9.26 0.36 0.49 78.9 0.04 0.06
Allophane clay 4.09 23.8 36.9 26.2 — —
Tuff-mudstone 2.29 10.8 66.1 5.48 e 1.14




EAT# (1997) WA FIASINC & 5 ok D > ) 5 DRk 19
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W2 e sl ST L) = acid concentration in geothermal water .
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20 mint% D WAEFI % sy #E L, T OORALER i 24K (heated at 400C) .
CHRMLT, FASEHETERDELBRERBREZT -Tcd
Z A, 20minTH 2 @ HX190 mg/l, % 3 [EH X240 mg/1TH - 7o. 25 3 Bl H O EEEK > EK 5
B, 400C THMEBME L& 25, 10 minT200 mg/1k X 020 minT180 mg/1& 7 72 &
mh, BEROE FIFHNBMETAZ LR X > THEMETHLZ L2RBLTWS. LirL,
MBMAREIIE 2 A MEDRBADTHRFZETHHHTLD S
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5. ZOWALBNRT X o THEBE(IDKE D, T, WTLTERINLHMET V=Y A
Dlcd, KB IS LRETREL
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b DTHA. {LFRSH L Table2 I,
WEBRIFig. TR Lic. BinE®
Wi+ % &L pHEIXE T L, Fe/Si=0.5
E/NHTIEpHS R L7z, pH5.0~8.0
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Motz &m b, Fig. TIXpHAE L
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HCiE 5 minT150 mg/1& 7 - T 5. Time (min)
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B U T R R g AR IR A W 4E R X AR A Fig. 7 Effect of addition of the tuff-mudstone on
FLTHERLTWAE &, ¥, BIKE silicic acid concentration in geothermal water.

Fe/Si: Molar ratio of iron in adsorbent versus

ARG DOREAH 1T, AhTOBRE silicon in geothermal water.
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LT LD Fig. 8 Effect of addition of the adsorbents on silicic acid
R EFITINE DB ABED concentration in geothermal water.

Fe/Si: Molar ratio of iron in adsorbent versus silicon in
geothermal water.
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