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1. 1XRwEEIcEIFS2a>0 ) — FhiE{ERRE

CO5(aq) + Ca(OH)5(aq) — CaCO3(aq) + HO
Muntean, Bohm, 2007, 2009
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2. IRFHEMICEH1TBHT LY U — hehi LRI —
Maekawa-Chaube-Kishi(1999, &),

ZEREE
Maekawa-Ishida-Kishi(1999) i
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2.1. KnBEIDOAEK

pw: KOERE v: _ULIRFE DK IR

b EWE(EEE) B AR
o= CEROIER) s =S5

R (BAZEEIR) wi KL L ¥ B DK i
ORGSR 01, qo: ACFUSHETIE 585 (> 1)
T (EROER) Cp: EEHK

pu " (65) — div[(K(W)? + Cig(1 — ) V| = gs([o] H) (] H)2

(OkDJET] + EEE (Capillary pressure))
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2.2 EFMEICDOWT

Maekawa-Chaube-Kishi (1999, p.79)
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2.3 Play operator
s = S(h) Dl : Play operator
st +0I(h;s) >0




2.4 KHEBOAEXDEME
0
purs (68) — div [(K ()% + Cié(1 — 5)) Vh| = és([o] ) ([w] )22,

Bl = FH, s oc h, g(h) = K(h)$? + Cid([1 — Ch]T), div(g(h)Vh) = AG(w)

pwht — AG(h) = sf

limK(h) = o0 &P,
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2.5 KoBEOAEXICXHT HHER
UTORBEZZ X 5, A.-Kumazaki(2011, 2014)
. AT & — B
puht = AG(R) = sf 1N Q(T), s 0 < by < M, 0 < ho < M; 57

h=hyon S(T):=(0,1) x 02 tets - @i O AW A ERE

h(0) = ho, s(0) = sp on €2, —EM . Vh ORKEFHG AL
Q(T) = (0,T) x Q, Q C R3: A R4 Ladyzenskaja-Solonnikov-
G(r) = [T g(s)ds for r > 0, Ural’ceva(1967)
hy: BERBIE, ho and so: MBI, quasi-linear parabolic TR xI4 5 Fik
T DIIER AN & LT

L1%, pwhe — div ((g(h) 2 4+ ¢(1 — 8))Vh) = sf O X9 BRITBRAEEZ -\,
Play operatoriZ X 2Tl Ti%, Vs = VS(h) ZiHli T& 72\,
TR IR R OPLHOTREREC (Kumazaki)
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H 5 OB B DR E EREH u(t,1) =h({), te[0,T]: =
s’ =1r1 —ro =alu— p(s)) BEHER EODE=R7FL

(s) = a REf: t =t + At s'(t) >0&9 5,
oA c15k 4+ ¢ KOEEZEAL
w: ZEFATRI CHRHOT 2 C A s(t+At) p
pus — s =0 on (s(2),1)  PCEHEAD =s@) = [T gt )
ey IN (7Y SR
(pw — pou(t, s(t)))s'(t) = rua(t, s(t))
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4.1. BEHERMZE FBP

pout — kugy = 0 on (s(t), 1),

w(t,1) = h(t) for t > 0O,

rug(t, s(t)) = (pw — poul(t, s(t)))s'(t)
fort > 0,

s'(t) = au(t,s(t)) — o(s(t)))
for t > 0O,

s(0) = sg

w(0,2) = ug(x) for sp <z <L,

so 1% s DU, g 1EIREE w D FIHME
S(h) = s ¥ 5.

INETOHER
Sato, A, Murase, Shirakawa(2013):
®7 V7

Sato, A, Murase, Shirakawa(2014):

pw S> py EWVIIRED S &, W R ATiE D17
e, —EM%

A, Murase(2014):

pw > py & QICETAHRED S &, FEHE Kk
fEDAFAE, K OFERS

A, Murase(2014):

BEHRMERNE € (0, ) ITKFTHAHDET D,
2F Y, h=h(t¢&) for £ € (0,1).
Zoex, FRmERWL2(0,7) T, —&IC
FAET Do

S(h(§+ AL)) — S(h(§))
ANS

Ao
Sato, A(2015):
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4.2. RILFRT—ILETIL (BAE, i)
Find h on Q(T), s on Q(T), u=u(t,&x) on Xs(T):
>(T)={(t,&,x)|0<t <T, &€, s(t,&) <z <1}

pwht — AG(h) = sf in Q(T),

h = hy on (0,T) x 02, h(0) = hg on €2,

pout — kuggy = 0 on (s(t,€),1),

u(t,§,1) = h(t, &) for (¢,§) € Q(T),

(pw — pou(t, &, 5(t,€)))s' (t,€) = rua(t,€,s(t)) for t >0,
s'(t,8) = alu(t, & s(t,8)) — o(s(t,£))) for (¢,€) € Q(T),
s(0,8) = s50(£),u(0,§,2) = ug(§,x) for sp <z < 1,§ € L2

L6) uo(gt,oﬁ,S(t,E))

0,0




4.3 EHERBEORERERER (1)
k=1, pp=1, pp =173 x 107>

s(0) = 0.01

uo; LIRBIEL, u(s(0)) = 0,u(l) = h(0)
BRI = h(t): @< VBT L&
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4.4 ERERMEDEO—EFEEE, INEREHE
RE: (A1) p € CL(R), ¢’ >00n (0,1], EEA. (Al) ~ (Ad) #{ETNIE, FBP

@0 =0 on (—o0,0].

Cy: Lipschitz constant of ¢
(A2) pw > 2pu, pwa > pv(Cyp + a),
pw = 4a:01%-

(A3) W € L1(0,00) N L?(0, >),

lim h(t) = hoo, h — hoo € L2(0, 0).
t—00

0 <h<he <¢(1) on [0,00)
(A4) 0<sg <1, ug€ W1’2(80, 1)

ug(1) = g(0), 0 <ug <1 on [sp,1].

@ (1)-mmmmmmmmmmmm oo
h, [l 1T

kv

% [0,00) LD {s,u} b H, TNIFLLTZ

it 72797,
ool 5
// |ug|“dxdt < oo,
0 Js

1
/ lug()|?de < Cy for t > 0,
s(t)

0 < s < max{sg, s«} on [0, ),
s(t) — Scc aS t — 0.
uw(t,z) = hoo @S t — 00, T Z T,

2
S = 1/2 '

2(C' "+ Cy)
S00 = ¢ L (hoo).

{8007 hoo} X, FBP @ﬁﬁﬁtﬁ%ﬁ@#i&ﬁﬁfd}b
2o
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1. s’ ¢ LQ(O,OO),/O / lug|2dadt < oco.

S
FHENX xud (8 =alu(t,s) —p(s))) x ! L0, ZOFHMIEES,
o [ 1wy 2dudt ' (t)|?dx < Cyx for t >0
./O/S|ut| z <oo,/8(t)|ux 2dz < C, > 0.
FEX xup T, ZOFMOEHF LD,

2
3. s(t) > s« 72613, s'(t) <0, S*:].—< ;;h* ) , dog = ©(1) — hx.
2(Cy" "+ Cy)

GIERR) s'(t)

a(u(t, s(t)) — ¢(s(t))
a(u(t,s(t)) — h(t) + h(t) — ha + hx — (1) + (1) — ¢(s(1)))

< a(\/l - S(t)(/;t) uz (£)|2da) /2 — do + Cyp(1 — s(t)))
< a(vT—5:(Ct/? + Cp) — do)

do
< aX (—5 .

4. s(t) < max{sg,s«}. HLIL, EHTHS,
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1s(tn) — s(tp41)| < e LRDIFHZHTHND &,

h(t)
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uw(t) - h ast — oo 72D T,
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s'(t) = alh — ¢(s(t))) &AT,
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5.1 SEROER: IL8U R

pwhi — div ((g(h) + ¢(1 —s))Vh) = sf
VS(h), s=S(h)ZZZDLEND D,

THEB.
(A1*) (t,€) € (0,T) x (0,1) T, h(t,&)IFLEIZH L T4 mIRE
Oh, 0%h , 5

(A1) ~ (A4), (A1¥) 72 51F, € € (0,1)IT%f L,

lim S(h(-, &+ AE)) — S(h(-,£))
AE—0 AE

=35 in wh2(0,7),

oS (h )
| a(g )|W1’2<0,T) = lslw12(0,my = €+ Ihel 20,1y + lhetl 20,

=iz L, ClIyIHHE, o Pex, SUDA§>O |h(, f + AS)'WLQ(O,T) (AT T DIEOER TH 5,
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EEB(#E) b, SIFFMOERT, U MEmiZd,

—~ K —~
polUt — L_S(.;g)uyy
— s — _ Uy ~ _ s'(€)
2K;L—s(-:"i,)uyy—H)v(l VL st T Co™
tpu 208 G in QD) = (0,7) x (0,1),

(L—s(;e)2"
u(t,1) = he(t,&)  for t € [0,T],

e 0 = S0 (10) + o (1)
‘|‘,0v3/(t; é.)a(ta O) + Pvﬁ(ty O)gl(t) for t 6 [07 T]7

u(0,2) =0 forxz € (0,1), 5(0)=0,

7 =a (a(-,c)) - go/(s(t;ﬁ))§) on [0, T7.

22T, {u,s(5; 9L, REFBP(A(-,E)) DfE
wld, wZEHREEQ(T) Lo s LTEB LB D

e L2(0,T; H2(0,1)) n L>°(0,T; H1(0,1)) nwl2(0,T; L%(0, 1))

e L2(0,T; H1(0,1)) nC([0,T]; L?(0,1)) Tk %,
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5.2 SHRDRZEE

1. MEFBP(h) DHUEFERD &5 7= RO HGEE BT 2 FAE DR

2. BUHGEHRAE RIS 2B

3. 3ot 7 U — A LE - Ko BEIO HRERENE R LR R OIER RO T 2T A

4. porous media equation ®~/LF R — L& - FRE!
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K. Kumazaki: " A mathematical model of carbon dioxide transport in con-
crete carbonation process’. DCDS. Ser. S, 7(2014),113-125.
K. Kumazaki: " Large time behavior of a solution of carbon dioxide trans-
port model in concrete carbonation process”’. J. Differential Equations 257
(2014), 2136-2158.
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