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Fractures in host rock around the geological repository are considered as main Tem perature dependenc|es of the permeability change
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The formation of CSH-gel and the clogging of micro flow-path under the & the clogging with CSH-gel in a shorter time-period

condition of Ca-rich and high pH were showed by flow experiments (298 K). 0 5 10 15 20 25 under a condition of higher temperature.

- - Surface of granite chip observed by time / hour
Objective e s G 3 pH and concentration of Ca and Si at outlet of micro flow-cell

This study examined the influence of temperature on the clogging effect L N J 14 10 L l 10 L J 14
(the permeability changes) in micro flow-paths with the deposition of CSH-gel. =5 ¥ o R X = 2 =5 ¥ - +
T . @278k | 0 T @296K |7 T, (3)313K | *°
@) . @) . @) _
EXPERIMENTAL o)’ i ~o]’s 2 o] ’s
Soiid o £ 4 —m-si|]° £ 4 —=si|]° £ 4 —m-si|]°
Oll p ase .-.'.‘_-4:-, "'.-1-1"..'-'.I+F'|7.:.'-:-' -J"-:.:‘.-E._..I'L — : Q - A-pHI|- 4 o - A-pHI 4 O - A-pH|- 4
(granite Chlp)_,i_: :1_;-'-:;_'-;--{ ;; , The permeability of overall micro S 2 | siicic acid would be P 1, S 2 P 1, S 2 P 1,
e e MR flow-cell was estimated by measuring consumed for CSH-gel.
Teflonsheet_, 3mm X 60 mm n Jiff . - O ————m———MWo O ————m———MWo O ————m———MWo
(80 pum in thickness) the pressure ditference between Inlet 0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
and outlet. time / hour time / hour time / hour

Teflon coating base The concentration of Ca ions and pH at the outlet were kept the condition of the injected solution.
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<Micro flow-cell> §0F|ow rate: 2.0 ml/h.

‘®Solution: 8.5 MM Ca(OH), adjusted to , :
N, gas pH 12.2 — 12.5 with NaOH. Deposition rate constants became larger with increment o
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<Measurement of Permeability> | <Evaluation of Deposition rate of CSH-gel>
Permeabllity can be estimated from Ap. 1 Deposition rate constant can be evaluated from

| the time dependency of the permeability change.

Permeability (m2) k = b2/12 (Oron, 1988) Main results in this study are as follow:

y— K Pio — Pow (Ap=p. - p). : Pw (B, —0) = j; KgCdt ;;:: %Z?\Zi‘f/‘%? g‘steH‘z?:;t/ﬂ‘;)(m/S) v'Permeability through micro flow-cell became lower with the increase in temperature.
Ho X "i_/"_Béifé;}ms'"finI&'ﬁ&)i}"{}é'i&c"[t}'"(}H/Ej" | . (b, —b) p pressure (Pa) v'CSH-gel formation accelerated with the increase in the supply rate of silicic acid.
Q =whbv - fluid viscosity (Pa-s) | Kg=— of © (E? Izoggr?;gﬁt'gm (mol/dm?) v'Deposition rate constants became Iarger_ with the increase in temperature.
, p _plresstﬂref(z?gm dow-cell () | o bo: initial aperture of flow-path (m) ' (although the suspension of CSH-gel mlghF flow out of the micro flow system) | |
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WAP ~ b aperture of flow-path (m) | Pso pal 'rl‘d'tl'(a' permeability (m*) temperature condition such as in the geological repository.
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