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The final disposal of low-level radioactive wastes will be using
concrete barriers. Due to the long service time, it is likely to encounter
adverse environments and thus the service life of the concrete barrier
needs be explored.

In this study, two concrete mixes possibly used for fabricating
highly integrated containers, namely mixes C and M, will be tested by
ASTM C1556 standard procedures to determine their diffusion
coefficient under the attack of chloride irons. The profile of chloride
concentration at various depths will be determined for concrete
specimens at 28, 90, and 183 days of age after immersing in NaCl
solution for over 35 days. Then, Fick’s second law can be used to
obtain chloride diffusion coefficient and surface chloride content
using non-linear regression technique. And the experimental data will
be used to estimate the change in diffusion coefficient with time for
the two concrete mixes.

Finally, a computation scheme will be developed to calculate the
time required for chloride irons to penetrate 35 mm (approximately
one-half of the thickness of containers) of the concrete barrier and
reaching a concentration level of 0.05% by weight of concrete. The
calculated results can be compared and verified with those derived
from Program Life-365 to validate the effectiveness of the program.
By using the computation scheme, the service life, in terms of

resistance to chloride attack, of the two concrete mixes can be found.
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porosimetry)iplz& & Mk R s 2 £ 2 £ 38 £ (20-90-200 2 400
C)% %3 B4 (Fert SC 5 latm~P % 310 atm)z % 3> N 40
ARBIHEZRE 4B 24 A7 o BZRFS 3.750m 3 300 pm
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Influence of Curing Regime - Heat-treated Mixes
[Mix QZ3 : Simcoa SF : Quartz fines : 0.20 w/b : 1.89% SP]
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=
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% @ # #(Young et al., 2002) -
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2.5 #1757 (Zibara et al., 2000) -

Concrete

T Dry face
exposed to
RH<100%

Wet face in £
contact with i —
water P >

Water Water
absorption Vapour
diffusion

Bl 25853 st it 51 & Bl(Zibara et al., 2000)
2. & BT PHATREK
LS AT B B E it B R et
HEFP et b ¥ com b BRI P F 413 m@%] 7 41

PRARERRS G FREAHOEARLIET L
b T ECBJI FATREREA T EAS WY BT R

|~

(Stanish et al., 2003) » # 732 43¢ (2.1) %77

dc
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5“\
' &
4y
S
m\t
&

9“?

P PRATTE T RS

PR R RN E > A (2.2)4F

ac ~0F,  0F, 0Fz
L N 2.2
at dx ay dz ( )

Ho Feix 2wl o5 4 il 5
Fy:y > m ¥ g ﬁ;}agﬁ@gf:
Frrzwd o fd FidEs

EWACHED BT d 2Q21)E N (22)F FR(23)

ac d2c  d*c 9% ¢
5 D (sz + dy? + Bzz) (23)

FHICNHEH - B e 0 VENRY):
%_pZe (2.4)

#2447 Lop oy - T X FAF AT A& (Diffusion
equation) » > AN B F AT FR N FF 0 R M 2 AT -

ASTM C1556 4 1 % & % = % & H 472 5% 4 58 (25) :
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Ccr

C(x,t) = C; — (C; — C;) - erf [ ——
t) =Cs— (Cs — Cy) - erf [ ——
s s i ( 4'Da't)

B Clrt): ik XHEE T hi 3 LR > § (%) -

(2.5)

Co' %0 & 3+ ERE - H (%) -
C; @ Ak kR > H (%)
x D FRHEEMmM) o

q - RIFECGE o H =5 (m?s) o

3. #m % 4+ Cs
Sherman, R. M. (1996)3‘%;.,;’]* v A 3B R 2

In

S

R > B E S ~ it RE gk o R FHILHY
%ﬁﬁlﬁﬁ" AL ﬁéﬁhﬁwmwﬂ4’i
Lm R E A BRI IRRDL G RF DE BT IRR O AoF)

2.6 #777 o
PR 2 e G A R 2 R Bkt AR D
(2% &% 33 ERKRE) (% 3 ERATHRIBS )
> cr -
. ler —_— cr Cl
> Cl g cr or
—» |cCI | . i cr ———— ™ I ler cr
—> | o cr |cl —» | C or
— | } — ™ o cr
N Cl E— cl
. (el .
Chloride Chloride
Content Content
Depth Depth
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B 2.6 KB x4 B B A 5 kR 2 B 5(Sherman, R. M.,
| A

1996)

4, PR F]F m

AT ENFTHRIBRY FH I EFT e Bhee p >
® o H o~ Beaug B PEE GBc(diffusion, D) it 0 - SRS
& * hH i~ 5 m2/se ;%gsl FoHi - AWMLk (3 RIFRE
Bd o BRI EARSHER A F YT ER 0 I B} T2
F R Pk WA KRB A & 45 k& (Surface
content of chloride, Cs)% #+7 licie o FIFF xS K i 2
HAv o BEFIVHF TR F T AR P IV 4 R
PR HIBECA BT " AT EF R R R W
B FpERF]S (M) o

L = ~ 485" Life-365 f§ 4
1.2 E %%

# FR 584 +5 € (American Concrete Institute, ACI)hi
B L B ¢ (Strategic Development Council, SDC)*+ 1999
£ 2 - R PR R AR kSt Life-365 ¢ st AR T ¥
UIRRIA SRR B R BT E BT R T IR E
B4 G A o Life-365 & & f T L enE aRqest o B

BATH A 5 2013 ok > H A G 4o @] 2.7 2 B 2.8 #7oT o
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12.0.9,

Project  Sewings

Kavigator
Open new project

Settogs

Set defaut vakies...
About Uife-365™...

Tps

Heb for thes window. ..

Open exbiung projict...

NRMCA

NATIONA B A5 WD
FOREMTE ARCOAYN

™

Life-365 Service Life Prediction Model™
for reinforced concrete exposed to chlorides

Version 2.2 EUCLID CHEMICAL

SCA

SLAG CEMENT
ASSOCIATION

SHUICA TUME ASSOCIATION

B 2.7 425" Life-365 /i &

Project Settings
I‘Cmnl?mjmi || Proiect | Expnsure | conerete Mitures | inaniaual Costs | Lite-Gyate Gost | senc Lite Repont| LeG Report
Save project | Wdentify Project |
Save project as... =
e e Title |New Projec Analyst| Analyst |
Close project Description Default settngs for a new project Dale [05/1412014 |
I‘QE,,S ! Select Structure Type and Dimensions
Define project . Type of structure slabs and walls (1-D) v
Define altematives.
Define exposiire... Thickness (mm) 2"“] lﬂJ‘UU i
Define mix designs... Reinf. deph (mm) 500 o7
Compute senice Ife.. 00,00
Defi N 10000 Q
l - 2,000.0 cud. met
Chloride concentration unils % wi. conc. v
Helpforthis window... Life-365° will model senice lfe for depths upto 250.0; see Users Manual for discussion.
T"""" Life:3852 Base year 2013/ Analysis period (ns) 150 Ination rate (%) 1.60% | Real discount rate (3%) z.mH
ips
Define Alternatives (up to 6)
This I the description of each (200
alternaiive Addanewsk | | Delste curenty selected st
To modify a description Name (double-click o e Descripton (doubledick o 2
shown, double-click on the [Base case | project that uses the normal mix of conerete
gescrition itsef. [Mternative 1 A projectthat uses the a new mix of concrete

B 2.8 #25° L

ife-365 i * /i o
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5% (2015)Life-365 Azst 1 &£ I* R A F - T EfE
F A BRSNS ERAT T & B T s 4
¥R E R BRI RS BB P 5T
Bl Ak SR FEI TR 22 EFT o ",/fﬁbiﬂ ’ﬁ%)\*jf}i'—g\l X
cETE BN PR

FRAB R K G
I R SRSk (2015) TR E

B AMETERAL S
AR RAZARAESN R T HEF A &

S ket 22 #r7 0 FH

28 % 2 P th 8 D28~ pF FF F] 5

AR HE BT Y

m(*T41 4 B 5 0.20 - 0.60) -

% 2.2 #2;¢ Life-365 %-#c3k t8 i S

Life-365 #7;¢ 4~ #c Wk et Sk
> T %3 HIC-C |HIC-M C M
& & (mm) 75-2500 75
By
Arpy | FEEER 30-75 35
(mm)
4 A 0.25~0.60 0.26 0.24 0.24 0.26
- # A7 £ (%) 0.00~50.00 21.35 0 23.52 0
Hillssk | BE 7 E (%) 0.00~70.00 18.56 | 20.97 | 14.38 | 20.93
A7 £ (%) 0.00~15.00 411 16.14 | 4.60 16.18
ArhE B TR 2 &8 TinE Rz H L & 33 ER
%ﬁi\‘gmgflﬁ_(ﬁ?} SERL) N E gw-ﬂﬁ'—?@?]



AR S-dc o
#£3¢ Life-365 17 % R & Veng g R iE 0 L By
B~ 4o 3¢+ kR ECmax % #

AR o T A23 5 FREFFAG AP I SR BT IUE

N

TR S T LA I TR Y

NI, T A fe F BT ER BB ER 1A

T 30F o
223 AWMLV EHISEREFA B LG A4 R BT A
Build-up rate : Time to max
Maximum (%
(%lyear) %) (year)
Marine tidal zone instantaneous 0.8 1
Marine spray zone 0.10 1.0 10
Within 800 m of the ocean 0.04 0.6 15
Within 1.5 km of the ocean 0.02 0.6 30

1y A25" Life-365 chfcdp £ ¢ 45 3| H ¢ Florida e * 328 &
FEEF RS ALY SR ERITAcE 24 f1oT 0 M R FER R 800 o
CphenBE o ETE A BRERF L 16 o FLPE A & 4Tk
BREF A Bl &4 E o

%24 542 Florida & * 358 (& :°C)

1 2 3 4 5 6 7 8 9 T
¥ % 10* 11* 127

] ] ] ] ] ] ] ] ] 15

oK 195 200 21.8 241 262 278 289 287 275 257 233 205 | 245
Miami of

Florida 196 203 221 240 259 274 281 282 277 257 231 206 | 244
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PEHS A (BRIFRAR)ENER L 82 PR
(Fp% 5 0.05% wt. conc.)z_ PFFRF 5 18 % £ > (& % & FL4e }
G ST F R MY epER T L f75¢ Life-365 & 2RI

& "(Service Life) > 4[] 2.9 -

End of service life

Damage

O, diffusion,
resistivity

Cl, CO, penetration

.
|

Time
Initiation period, #; Propagation period, r
o >

A

B 2.9 JRIxFE (A 40P X GHE R TEE L))

L= N PRFRE UHE B 5N
L4 % % - K e
Ann et al. (2009)% Song et al.(2008) & p|:= %8 % 4+ &
BRm ol s e i o AR R RBEDERE
TgF ERlh kR e 4oB 210 2 B 211 m s 5 E 2
FAHS PRI R Y R ARG AR AR RS FEER
o FM o AEIFHEIERIGE AT AR R DE
[

3E: S/ S
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-+———— Surface chloride

9~ -‘-_‘ in modelling

Surface chloride

measured

Chloride content (%, cement) 1

N L L
} t t

o 5 10 15 20

Depth {mm)

B 2.10 ¥ % 2242 & B0 2 0k & 25 vt & (Ann et al., 2009)

Surface chloride fitted for model

4T Tra Duration: 400 days
. Concentration of C1: 48 NaCl

Chloride content (%, cement)

Depth (mm)

B 211 % & da oA 2 )k & 35 v #2(Song et al., 2008)

2IEET Gl T 2 SN

%y AASHTO T259 #1172 48 » H 7 313 B R o
MELE D R EAN AT R LG &SRR
(Cs) %2 ¥ 47 % #c(D) & - 2 ¥B 4T % dc 2 AR 45 %7 % Bic(Dapp
apparent diffusion coefficient)f£:%44 48 % 4c®] 2.12 2 B
(ttotal , total time) » H ¥R L (R EBFF+HZ e BFR) - L3
s R - I MP2mERichEo a M ETEPHS
7 2L PF A (terr, effective time) > w3 »xpr F (teff)4p & 2= 3¢

B G BRPEYRAT el o

ETTRS
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Effective time Total time
T %,

4 » e ' ‘§
Chioride Exposure Perlod
Curing Period
0 10 20 30 40 0 60
Time (Days)

Bl 2.12 & & A2 = 3 Bl(Nokken et al.,2006)

Stanish et al.(2003) > ARy 4T 1% Bc(Dapp) 8.4+ 285k 3 — 4
TPER L BRI AT Rl 5 F P ARIE AT B (Dapp) £
ot - F TR 2 B i il > 4038(26) o 2 7 Dyer
ter 2 M 5 ¥ 83 > @ RRVLHF L IANEET L7 550
(27) e 7 4% N Q7)E N Q8) Nt E > KT F repER At E
330 3429

t
t12 D, {tref}m dt

Dapp:T (26)
D._t™ ﬂ 01
) e my ) mE -
Dapp_ ln(t ( . )
Dreftref to-ty m=1
treg 1
Dapp:Dref( :ﬁi ) (2-8)
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[ (1-m)(ty-ty) ]1fm

timglm

teff: tg-t-]_ (29)
£3

In (tl)

Dret 1 %% PF I trer 22 PF AT (2 B iE
m: pF TS

ot Rk BEAE SRR
tert = 7 PxPF R

250 Life-365 it {7 pRixE iz pFo Bk 1 & 5 360 =
0130 % G- BREERHI28 2 PIE FS 1B pEE 230
)i A i Bcll Dogfie & PR F]5 m - B & BREER B
PWira ¥ i@ > Life-365 ¢ & #7350 PR 25 & 5 R
FEI KT TET 2 o 2 R 25 E R FRI A I
Ao PhachiciEr £ e ¥ 5 D(25 &)k

=
i

(i
o

tf'E
D(t) :Dref( TF )m

(2.10)
Dret ¢ 5% FFR trer 22 PH o BB
D(t) : 4 %P t 2 el
m: pFR ¥+
PR FF dnip 2 5
Nokken et al.(2006) #-7 2 fichy 2 P fF (R 3£ 28 = +i%
EF AP R)EARBICREE > B U R AER > TR
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AL G 2 SR A (R TS M)
“%mﬁﬁ‘le“r1%wﬁ7®$ﬁfpmm,%ga
I%W*%””%Eﬂ%ﬁ&ﬁﬁ@#ﬁﬂwwﬂ :

- PERE]S omoo Mgt E FER A om 2 R et

oA g kR FS S LR A EHEAEE > KE i
/\i;‘:"p\' ’ﬁz‘f‘ﬂ_l‘_}}}“‘ _E_ j‘ hN /\,\)J. mﬂf‘*lm'—‘]—a- l?t‘?%-%\—fﬁ'{

P

m
LR f AP E S0 0 A R FS m T L g ok

FF] 3 (Mer)) 2 AP e »a AT R dlic R § oepEfl -

=
—=

SEPRY UG LR o nH =5 m2so
PEREE m g Fripech TR SOER 2 7 ET R
B FILITE KK KM N RN G R T EL
CTER AL F S R R 2 e R e BT TR H
L F] S R BIhed 250

Mangat et al.(1994):#-% 5% 2 B E S BR T &P 7
FooWEKW L 0580 1 248 Y MR E KR

2 EcE o PlLRE I FE PR L oaER RS
1N TR AR B RO E R g R R 3

T R i oo

N

ve 4

a5

=
[
|4

‘.‘E\"\

N

&~
i}
=5
=

g
Stanish et al.(2003)z% 3+ k%% ¢ 5 0.50 » #-E4iz2 30 %
BF kR #1790 2180 % ~1 &2 4 EEsk o ERA
U g R B H A G PR TS H R AF 7R
L PR F]F AR o
Nokken et al.(2006)z% 2*+-k 3% 1+ % 0.30 » #2422 1.0
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4.%

mol/L % it 4h-kiaRe »xiepF s 28 = ~90 = ~ 140
A ~1EZ2 3EFRARG 7 2D FHHRER S RV
BRER TS E o Rypdk 25 B R8T 0 B AR A L TEY
HALT F sk B A pFER FIF om B R EF A T g

FH A ARZ RPN TR VAR g R F]S m

7L
E’ o

—

%25 X FHF r R2ZRRI R FF T AR

xR fett % pF R F]+ m

OPC 0.53

25% ¢ A P~ & 1.34

Mangat et al.(1994) 60% % T 5 P 17

15%%#% A B~ & 1.13

OPC 0.32

Stanish et al.(2003) | 25%-¢ A i *c 0.66

56% ¢ ﬂ]‘ e 0.79

4% A B~ & 0.88
A%F7 A B~ ik

Nokken et al.(2006) | 25%%g # #= B~ i* 096
8% A B~ %

1.19

5% 7 ¥ B ik

Bk LRSS

Chalee et al. (2009):14,9\ dv ViR AL RS Ay
FATRE BT Eang I BEPRER VA & SN
FERFORL@FANQIDAE G F T4 E SN o pLoh

T IR S RE § R YRR e R

FipLa BT o~ B4 oo
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Cg =aln(t) +y (2.11)

e oa~y WP

Lo~ 3hE A Life-365 #i
FEF(2015) > T ioE s Lk s H- 2z E o efE
B ERRZER G Y o g A (Standard Error of
Estimate > + {4 4 SEE) 2| #7 & 3+ & ~ 58 ¢ Life-365 4 % 2 324 (4
FCARR) s MR E 25 Life-365 F k2 AR 0 2 2 S

79(2.12) » SEE 4% | & 57 pL B IE R B B EARem £ o

FENFHI O ZEREIERY G ZEARE L BEHR
AR R RS 025-0500 1 W AT 0 ookt 0.4 1
FE B s WAO ;5 4% 5222 20% AR 55 mm-63 mm > 12 D & 57 > 4ods 52
M55 mm R g5 B 2 D55 Kt S fEE ot ik B
E R 25 X2 Life-365 & % vt % o 12 WA0D55 5 ] > d £ 26 ¥

BarH ¢ 10 f @k 5 &4 Life-365 #2583 2 o

Y(y-rn?2
Gost = | =2 (2.12)

2e H5Y:IE @

Y’ AR
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AEEL % - BEAFROXII0X )45 7 3 ERE
(0%) % P tedlici > S » B L% - TR E R - BT R0

bo R PRATORERE > oM B LB R MG A RS RARY
BiRR LRk Avdr ko Mt B2 BOE R MG M # O £
A ERFFS F BT IE 40 2 83 BB L B2 Ficlh
i SR RFCXE A RBERRF I E R EER
BB BRI R EUhE I ER R eis o R R A B
o W BIRTER R 1S Aot R 0.4 R B R 55 mm

Z_ P (WA0D55)iE 7k B 2w 3t s > 2% 4r§ 2134 BF ¥ &L

N
_*'
SO

FE L EEE 2R Y Life-365 Lk 4nE e & o

.26 FEEREIG S E VR
3-8 > % | SEE (%) L
T ia;x | 0.0469 |10 -60 mm P &5 B >+ Life-365 & %
£ @ | 00138 | & 3Ep|8 % pEiT Life-365 2 %
H -+ | 0.0690 | 5-60mm P & ¢ Life-365 & %

ife-365 2
os Life-3654% 3

— o EAfEE&
f{- 06
=
z
S
o 0.4
s SEE=0.0138%
=
S 02

o

o 20 40 60 80 100

Depth {mm)

Bl 2.13 7§ WA0D55 % B2 £ 4255 55 5% b § @]
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EESRME R B Sl s )
bt & AT BB (ACMT) » & < B4 # pdoge )
ASTM C1202 cp-ig & 3+ /% % ;75 (RCPT)#rec & m = o F i *
FRME SRS WA ?ﬂﬁi%%ﬂ@ﬁ’§W?ﬁua$%ﬁ
SR § M RR R o sl § 4T B HR(ACMT)
BPeid F AT 35 R (RCPT)? b 2 s % T RK 60 V %
R K 250mlE B 32 4500ml ot FE_ ST
R ARY A f IR ED A REA 2T BERT
R RGO F AR E L 3em KRS
m > EEfe Y 4oF) 2.14 -

FI* F 83 FEFHFP E7 RS RV FRE
SRR A f2 B o F F F(2012)ACMT R % » P H
%@ﬁ&@«ﬁ,@ﬁﬁﬁgﬂ@ﬁﬁgiﬁﬁa%@’fﬂp

THERFHRFWY RS BH o R ACMT 76 af A (L5
Lt RCPT 3% o 4+ 7(2002)#% 21359 *oid & 4 Bt
TR OR R AR & AR B BT S A NIER o5 i
AEEZERA 2 B Frpr B ER e BA %S
i Ao F BT M EaE K o Yang (2004)F * 4ok & A
0 B 17 TR GRS AT R B e B B BB
SRS NIRA S {5 IS AR F A R RS 2 AT

B R BAE R PR ERICREEF T B RHIBET

B 205 5 % e L4 £ 45 B L Fle ¥ - 1EE S R

¥
B R NTHPER S FRI EORRI AN E AR



F L LRI > B2 AL I LNERR T R B R
EE A ER A VLR R oL BB ER F R EA R
Fo @ @RISR A S ER o SR RO B R
;1@ﬁ’%ﬂ$4%dﬁaﬁﬁﬁﬁéﬁ’%ﬂ%?ﬂﬁﬁﬁ
LRSS VAR R L SR il R A Y S
S AcE R s T /ﬁﬂi‘ﬂﬁ R A RS- - e £
B AFER  § & 4T 3Bty o @ AR IR
B ERRE- P EF R S R B EAABHE R 5 AT

* o

Recorder
(60 V DC)
# 20 mesh bras scresn #/ 20 mesh bras screen
Cathode Anode
3.0 % NaCl 0.3 N NaOH

Concrete sample
(100 mm x50 mm)

Bl 2.14 4c 3¢ & 3 g5 on L RI(S 2 7 0 2002)
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4500 ml 4500 ml
0.3 M NaOH 3 % NaCl
OH" Cr
Na* Na*
¥ %<8 #2(Diffusion process)
(a) #HHcibFe
TR (24V) T (24V)
+
( ) 4500 ml 4500 ml |
gt 0.3 M NaOH 3 % NaCl g
~oar
B .
B #% 1§ 47 (Migration process)

(b) BB iE4

T & ( (24V)

T 1% ( (24V)
4500 ml

A 0.3 M NaOH

T TR AT

(Diffusion+Migration process)

4500 ml |
3 % NaCl &

<« CI

Na ™—»

(C) #HHrr B H HAE

] 2.15 #k 4o T F-4eid & 425 @ or & Bl (Andrade, 1993)




L R R A

R AR AR R R > T E RN
gEFEL - A BB URR g S E L
20-25%; = B 7 oo K g RS L E iR 950-60%; B &
Pog A L ETHEE e 75-85 % o feipiE FAERR A EHE T
o — drm 3RS rﬁ»]t%ﬁ%a; » RH T I oo WA S
TH

BT LS I B 1,5( capillary shrinkage ) » % 2
BRI EE R LB FADRFILRKT Lw L

mit g P vk e FIRE D § & R RR TR RN %%“ﬁf
o ER ARSI H A S f aat BB 4 (negative
capillary pressures ) » @ 3 4v iRt 4 £ 6 R B4 o i@ E R
Rt Fom R s o T 1}7““7? griERK: L5 4
ER R

2.0 KT

¥

ol ‘.T_rn
}‘m

/

F_*

B ERR L DFEIRT R TR
BEgARRIICRESHEN TR RERT AL
FERR7m HIRTHE o s P MTs o R B H 2 PR T
p BT & 5 ok f# {2 4g(Dehydration Shrinkage) ~ #% i 2
(Carbonation Shrinkage ) ~ # i 4z %5 ( Conversion
Shrinkage ) » 4} = fé {cigi= Rt i Bz o
- Ed@ o F U RED F] Lok AR
B it orA 4 cnf LIRS 7 oo

VI A G U
BATT SRR 4

=
i%nl
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ki kT FtE RS S MRS P X A4
* 50~100 pum/m » 5502 Gt B AR R A A Iy o

%Muwﬁﬁmﬁ’ﬁ*kﬁiﬁﬂﬁﬁﬁgﬁﬁﬁﬁﬁﬁﬂw

Ty
iy
A
)
3
<l
1€
= »
(i
¥
§
J e
A
)
2
)
S ;
P_\'ng ML
\'ﬂ)_ i
A=
4#
w
;‘_
-
"f‘%‘t
| =
Besid
P
S
/1"'

oo fodolep g R AR P L X RSTICR RS
ST 0 RGP IRR e g 3E B ¢
d AR TR AU R e d R W€ g 2y
ELE SRR A E S S R L
B s R B B Rk SR dp s 6 @
HRGE L A2 i) o Neville(1981)F 3 4p 1 » % 44 Fiok
PR AR e ik 2 b A 2 g Fl Ry
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5T 2HER
- ~ F R

SRR BRI AT BT Sp AERE KR Y
I ARFRAEEH LT AL R R Y fet B ITIARE > T M b B
AP ES R de 6 B PREFET BRI 1 H
- e LR MR R E R R RS B R
Apo MG AIF A et bl TER BRI oK

Ko al ' ok
Bob 2z KR R IR ER LR RRAT Y o

(-) " #Fwkir
AR TR AR S FRLAKE 4 SRR 2 E
AATRER SRR ORAE D - A FEPEE T Rt R R
FEREOER IR PR TR LT o
(=) &%

-

BACRRE N T RGABI AR B Y R -

o AFTY Faogs H

TP AT S ARE VPSR
(SiO,+ Al O3+ Fe,03) = 91.07 % #+ & CNS 3036 *ﬂ% Ttk

E70 %E Fe HKRLZ BT 27

S TER RO 2.3 Y
BB (8 E 4 00 & AT 0 MRS T AR
()% *

Yo T PR R B AR A S R A & TR i

Hlen- fho AT Y ik ¥ BT L KIRE BT

R IR A
At AR E e L adF 355;‘_,.?%’?,};5 TG PP R A A E
HEF o HitE SR

4
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FAGRRZFF ERHEEBF & £iF27 “TEF
Bl A fed S0p AT BoRR R A gD chd § Tl

AF R R ERSRET o a Rl e g et 2R

X R S Sl S LR S

% 31 S h E A A

3R R H R
w8 (%)

LAl s ke &% %7 I
S10: 19.98 54.09 33.34 94.61

A1:0s 4.74 28.94 14.36 -
Fe:0s 3.00 8.04 0.59 0.54
Ca0 63.70 3.28 41.35 0.01
MgO 3.58 1.46 6.18 0.29
S0s 2.29 0.17 0.99 0.12
Na:0 0.28 0.57 0.23 0.14
K20 0.51 1.54 0.20 0.11

CsS 59.00 - - -

C2S 12.00 - - -

C:A 7.50 i i i

CAF 9.10 i i i
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(7 )4 ~ mmfesfd
AP R e R KR L S A LR R
2 A RT AT o off Sl i R A U Aok 32 9T
fo s Sl e i & CNS 1240 e 3 # e d &L 4rff] 3.1
% B 3.2 #4751 o

%32 4 - ool

5% R EE R
1 # (SSD) 2.65 2.64 CNS 488
ik % (%) 1.0 1.1 CNS 488

AR IE B

——sfafrdl —A—CNS 12408 TF iR CNS 1240#2.%8 kR

Y
\ %
\ W\

\ )
L\

\ \
AN
AN s

100 10 1
#4E (mm)

o

o

o

o

Aulida 5 &%)
w s 99N

]
o

=
o

o

Bl 3.1 sfesdesfdp s 2 % d AR5
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100

—0—tmifrrt —A—CNS 12408 & F R

CNS 1240 #m.& Lm

\\Q"\i_

N\

\

\

N\ \
NI
NN\

10 1

F4 (mm)

0.1 0.01

Bl 3.2 lmpflls A i d 2]

(= )i k|
R L RS PE E RSN IR Y £

P s R kori 3

13 % > (£ % TR E L chit &

B SRR @R R
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