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ASPDIN'S SPECIFICATION.

TO ALL T0O WHOM THESE PRESENTS SHALL COME, I, Joserx
Asepix, of Leeds, in the County of York, Bricklsyer, send greeting.
WHEREAS His present most Excellent Majesty King George the Fourth,

by His Letters Patent under the Great Seal of Great Britain, bearing date at

o

‘Westminster, the Twenty-first day of October, in the fifth year of His reign,

- did, for Himself, His heirs and successors, give and grant unto me, the said

Joseph Aspdin, His especial licence, that I, the said Joseph Aspdin, my eXors,

. adiiors, and assigns, or such others as I, the said Joseph Aspdin, my eXors,

1

=3

20

aditiors, and assigns, should at any time agree with, and no others, from time
to time and at all times during the term of years therein expressed, should
and lawfully might make, use, exercise, and vend, within England, Wales,
and the Town of Berwick-upon-Tweed, my Invention of “Aw Imeroveaext
15 e Mobes or Pzovucrse Ax Arrmvicias Stowe;” in which said Letters Patent
there is ined a proviso obliging me, the said Joseph Aspdin, by an instru-
ment in writing under my hand and seal, particularly to describe and ascer-
tain the nature of my said Invention, and in what manner the same is to be
performed, and to cause the same to be inrolled in His Majesty’s High Court
of Chancery within two calendar months next and immediately after the date
of the said in part recited Letters Patent (as in and by the same), reference
being thereunto had, will more fully and at large appear.

NOW ENOW YE, that in compliance with the said proviso, I, the said
Joseph Aspdin, do hereby declare the nature of my said Invention, and the
manner in which the same is to be performed, are particularly described and
ascertained in the following description thereof (that is to say) :—




/ 3. 1 mREWERIRSR 3
BEREQEV | .0 | JYUSH—RHLLOE
FLEEEIOTC 120 -~ | .
~ 40 ‘ ‘ —_— 1
t /..-—-— o 100 e o
Z 30 / N E 80
= AN i S &0 - N33
E 20 / 10°C % -o-H:F 53
. / % 40 e i b =
H 20 M : o @8 i
7 28 o1 0 20 40 60 80 100
o ®aE)
Outer C-S-H #HEs(8a)
>0V — hEREES  FESRESY 1T A MR

Inner C-S-H

: Inner/Outer C-S-HiS
\ B> & E DR




/ 3. 1 CNFETICREIBESMNTE/Z C-S-H model
Gartner €5 )L Jennings EFJb

.

Feldman — Sereda €5 )L

e _-_"'-\ o~ T /--""-_ 'm,\\ /' \\.
//HO OH: \ I/Hzo OHz\‘. f/HO oH, \ [ HO OH; Satulated — early age

.HOCa”OH ||H0Ca+*OH2| |Hoc3++g|.| .| | H,0 Ca™ OH,
\Ho OHI/ 10 cmz L H0 OH

T "

/SQ

Globule floc

= Interlaver water 00
o Adsorbed water > o
\\ ] i }/

O 0\ /0

¢ Y - :

/WO OH, | [ HO OHz 4y H 0 OH,
| +4

. Hlo Ca™ OH” | \ H 0 Ca** OH, I | H,0 Ca** OH" | | H, OCa OH, |

0 OH, / / \HO an2 <
\H / \Hzo OHz’/ _— 50 nm
_ Dried

‘\l:lzo cn-l2 2/

C-S-HEEBEDHhH > TL AL




/ 3. 2 TXA> bOWMlES

QAN —ARD X)) A= O HEE

C-S-HOEnm-E1onmIZEE D&
24—

7

o
.
.......

GP=3-12nm SGP=1-

Fig 1. AFM image of the surface of an hydrated cement paste m contact
with 3 calcite single crystal. In this condition, the surface of the paste is flat
enough to get high resolution after removing the cakcite crystal, C-S-H 50 km

nanoparticles are clearly identified. The darker zones corresponds 10 por; Dﬂed
(courtesy of J.-P. Perez and E. Liesnicwska)

(Nonat, CCR, 204%) (Jennings CCR, 2008)
3um @ T2  Ca/Si=1.50 win=0 y=2 \
%Ca vea | 30.00 A <
o] 0
NP /
o} (o)

! o s .x ~ =
(Richardson CCR, 2008) / h:‘j 710- ) b

© 0

2Ca ':Ca ':Ca ':Ca




/ 3. 2 CS-HDOWEEETIL 6

Saturated - early age

Globule ﬂoc

............
o
.Q
.l
.

%Ca %Ca
o) /0
0
\Si / \ SI B LU L
/\ /\ LGP=3'12nm SGP—1 3nm
(0] (o)

A

2Ca '%.Ca '.Ca '-Ca

50 nm : E
IV PR =N XI)ARTr—=I

‘

A7) OANFHERPCHAEICKEIEE

Tsuyoshi SAITO ©Tsuyoshi Saito  2024/5/29



/ 3. 2 XYRT—)LDCS-HETIL

(T. C. Powers 1958) 4 JV22BR, EHIEZ2BE

(Feldman and Sereda,1968)
MNEZAIMTVDOBESEET N

(DAIMON et al.,1976)
FSEZFIMTFVOBRETET I

(Jennings,2000)
CM-I: LD-C-S-H, HD-C-S-H

(Jennings,2008)
CM-II: IGP, SGP, LGP

(Muller et al.,2012)
C-S-HDWEL

(Jennings et al.,2015)




1.4anm N\ES A bELEBSRE UTE
{EAEXS ERIE(CH T D IREERIC KD
C-S-HD =2 0O#BED1h

OFREES , #aAR—IR*2, AILER*?2, RHFA{CHE
X1FRAY T¥SHABERTETOI5 A
X2 FRAY AFREANSHRNRLY Tk
%3 MALHR— L X a1



C-S-H(7r 1 8 AHh I LKFN4)

>0V — MNEEY) C:SEEI D DKF14) C-S-H

C-S-HOMRMIBIEICEI U T ICHE(CEFHEATNTLRL



RESABLUVBREREICOWT

JenningsEF )L IS SRR

/
IRERRICHWNT [IESEE] DFEE

}

t&%ﬁc‘:Eﬁﬁﬁf‘aﬂ@ﬁ'fi’&%ﬂﬂﬁ?%EE@Rrﬁ/

A
IREHEDOSREL

l —
(AR FE AR T DRI R i

l

DFIBELNILD
iz ki el se

& —4 > C-S-HDIEE i




RAEFmird L ORERICEHT SEHEOHME

200

ml(STP)/g

Qst (kd/mol)

—-—l ln Tobermorlte Synthet ic 105 024h
r—e—(Ca/Si=1.0 C-S-H 105°C24h .
—C /S 2OCSH105C24h

[1.1nmTobZ X5k & U T C-S-HDIBIE i 2 17D 7=t 7% )

kEE, IREECE
» C-S-HIBIEDFS

. WMRERENTULD
9Ubﬁ%ﬁ%®ﬁ—ﬁ}>

A ' A \\/\ \ _ A \/ AN AA
S v T v vy
Qs Tobermorite Ca/Si=1.0 C-S-H

>1.1nmTobldQ:HH D EICKI DT LTS — MDE—EDLFLY
= C-S-HEFER D EZRT ?



SAED P NETA FORBRAICKRIFTEE

A A A
A BROROBEES
3" " 3 EERDASIDBIK
edere U, EREEDEIE

T_’.- TT’ 'I”T

Z3) Elena Bonaccorsiw and Stefano Merlino : The Crystal Structure of Tobermorite
A{Plombierite), a C=S—H Phase

BREI#ELUZ1.1nm M(ES A b



AHAEDEHE

- BELInm N (ES A MIE—EDRSVC EDSC-Ss-HE TR
DIFEEIFD

* 1.Anm->1.1nmlCc Uz MJNES A FDBE D c-s-HDIBEE ST D
+tTEYHEERED?

/ D
{RIEEIE D S DK ZEFINEGAESD KV
TOREHHS1.4nm NINESA M

- e8I SR & U T C-s-HODE S y




EREE GRHMERL AI%E)

> HBER

PR 'y
BEPRNL 70
A

b \

”'a
3 . I =
- / — L
2
A \
L

] IEW
a0 S10: (£ ot > 35iK)
\ Ca/Si
KFNIEEE 7K FoHA ol/mol
56d
40°C
0.83
80°C
91d

R, BESFHFEKMFHF

FT-IR

e e IARE DA

XRD

IKZERINS

DFI_EL NIV
TRz



XRDIZ & % f& &R ta & il

»XRD : 1.1nmTob, 1.4nmTob, C-S-H(105°C 24h ZA4LIH1)

— Synthetic 1.4nmTob_105deg 24h
— Ca/Si=1.0 C-S-H_105deg_24h

10000 10000

= (002)

8000

EGOOO

8000

6000

4000 4000

2000 2000

— Synthetic 1.1nmTob_105deg_24h 42000

O\\\\i\\\\i\\\\%\\\\i\\\\
5

0\\\

——(220)

6 7 8 9 1 28
2Theta(deg-CuKa) 1

29 30 31 32 33
2Theta(deg-CuKa)

[(002)E C DT 4ih]
(002) : FEREI5 A (cE) @
1.1nmTob
BERA R (cEhN\DE
1.4AnmTob
4 ol |
P N 9%
(A‘é‘;@é“r ‘ C-S-H
. 4 @
(s




XRDIZ & % f& &R ta & il

»XRD : C/S=2.0 C-S-H(105°C_24h ZALNIRE{E)

6000 . .
—Ca/Si=2.0 pristi =) == TSI
AL S [(002) E T DEF)
5000
(002) : FIEI5 () @
."? 4000 ) 1.1nmTob
(7p) (-
c N
3 3000 BEAm(cE)N\DRER
S 1.4nmTob
2000 A
C-S-H
1000 @

5 10 15 20 25 30 35
2Theta (deg—CuK o)




XRDIZ & % & fats s i

»XRD : 1.1nmTob, 1.4nmTob, C-S-H(105°C 24h ZA4LIH1)

— Synthetic 1.1nmTob_105deg_24h}12000 1 [ _ﬁ ':|:ﬁ|ﬁ]
— Synthetic 1.4nmTob_105deg_24h = 220)HI COD:Y¥
—— Ca/Si=1.0 C-S-H_105deg_24h R (220) "
10000 1 5 1 10000 | - .
~ ﬂ (220) : = — MMEE(a, b#f)
g
8000 3 8000
> 1.1nmTob
2
(¢D]
'S 6000 6000
1.4nmTob
4000 4000
C-S-H
2000 2000
. U SUDUE DU DU N @
5 6 7 8 9 0O 28 29 3 31 32 33
2Theta(deg-CuKa) 2Theta(deg-CuKa)




XRDIZ & % f& &R ta & il

»XRD : C/S=2.0 C-S-H(105°C_24h ZALNIRE{E)
esOCO .. @

—Ca/Si=2.0 pristine (=) === VSl
—Ca/Si=2.0 105°C24h N [(220) BT DF¥ i)
5000 - .
(220) : = — MMEE(a, bEH) @
>
+ 4000 y— 1.1nmTob
(7p) (-
- N
S
3000
S 1.4nmTob

2000

1000
5 10 15 20 25 30 35 L
2Theta (deg—CuK o) °

\

C-S-H

@

(@]
(on




==
A
VARSI

& D FH ~mnmy 2 g0 sK-~

19

, FT-IRBLV?SINMRIC & 2 2 U HiEEIR
/

— —— PTTT 1.1nm Tobermorite (Synthetic)
— ‘N1 O | — Ca/Si=1.0C-S-H
. O |l ! = —= — Ca/Si=2.0 C-S-H
3 ~ — 5 = .
= o = ]l & = Tobermorite
S - o 1R ﬂE
S g N @ O
3 o S W, o L
RS- T = W
| toy
{ N—~"1| N '
1300 1200 1100/ 1000 900 800 970 cm' DE—77 :
Wavenumber (cm™)
[—Ca/si=2.0 C-S-H DDMAS
| —(Ca/Si=2.0 C-S-H CPMAS
= |
= :
(3°]
= |
> g
=
=
(- i
| Cod ppm

Figure. FT;IRZNb I\le ‘800—cm'1~1‘300‘ cm™'  Figure.

HINIEFTDHAL Ca/Si=2.0 C-S-H

[ 970 cm' [Q,] ]
Ca/Si=2.0

AL AA

Ca/Si=1.0

—an

YY VY¥ YV YV

=Ca/SitbDC-S-HTIRIREINS T ~

¥

810 cm™ (CQ MDD E — D= & Al

-

29Si-NMR& ...
Si-QED DN ERTH D &R

29Si-NMR (DDMAS, CPMAS)



A

EIRRE DM ~avnms ozt~ |20

/ FT-IRE L O2SINMRICE 52U A&

—_— 1nm Tobermorlte (Synthetlc)
—Ca/S|10CSH "-'T‘\
_— Ca/S| 2.0C-S- H I{ 3

Absorbance

———

800 750 700 650 600
Wavenumber (cm ')

2nd derivative

o m o o = - o -

670lcm 1

Ci ‘ﬁ-—-r—"”

Flgure FT- IRX/\O ~JL 600 cm1~800 cm?

BB v S

1504

1384

ST

BRI T

EBEBC-S-HTJO— R1tE

5 (Si-O-Si)

830 640 650 660 670 680
i 1 i L 1 " 1 L L
; - 150
] wollastonite
- - 148
. - 146
44+ - 144
2- - 142
11407
e CSAHO) - 140
139.7 i
SRp S v L
RN T N w
630 640 650 660 670 680
SB Q’[em™]

Figure. SN ARIT MNLUICEITD
Si-O-Si NEZ AIRE L EEe

7. An. Cevame Soc., 90 [3] 500 907 (2007)

ADEE

small Tobermorite (23U VEE[E)

' “\

e Sl Si Tobermorite Ca/Si=1.0
® () C-S-H
— *Ia\rge Jennite (CIEU VtEE]

. Ca/Si=2.0

St (o) Si ) C-S-H

Tobermorite Ca/Si=1.0 Ca/Si=2.0

ML A4 A

MCL A
Ca/Si=1.0C-S-H&EDE
>—bhh%EL, BHULTWS
(:ljr\/EitL]rGE —— e, \\./’-\\
—
Sf?efet %



/'\'/'\— == /11
FEMDREANDOE N .
> EEMDIREROEHGE
| |
STEP 1 : STEP 2 : STEP 3
- RERBICLDIBERRR ' - BR32D0DBETO ' - BEROHT
| IRESREOS | __ Clausius-Clapeyronz, _
, | - —RT1 2 (lnP—lnP):
BEL l - 1t T T, - T, 2 17
I I 2 I ————————————————— o4
Saizorpyy I 'Tbﬂ i | I
| E | 60 | | T
| < I
1 | _
I S [l ] I g
| | 2
I ,,,,,,, I é
| L | i
I P, P P I : (b)
Belsorp Max- II I I 07 10t 1 0 10°
(1202w o X)Lt &) I S 38 I Amount adsorbed [umol/m?]




RAEFmiRIC K 5

12

mI(STP)/g

»KZEI[INE S

200

[EEY
o
o

- ——1.1nm Tobermorite
- —=—1.4nm Tobermorite

150

50

10°  10*  10° 107 100 1o
P/PO(Logarithmic)

RE=]

| aBULiamMEESA K ]\

WED1L.1nm NNESAT

—/

B4R : 1.1nmTob, 1.4nmTob, C-S-H(105°C_24h EAJLIHLE)
[ZBLERDFHED

-

EE

»

»Far-FTIREDCa* R ETFS— M EZIELUTULSEHETE

[ C-S-H ] (002)0

I @@ O

0’0’0‘0’0’0’0’ 02520505
Q1. 1nm NVESA M WEL1Inm M(ESA M

—  Ca?*hEEIEUED. MERMNSL DI,

DT I « RaE 2



mlI(STP)/g

REZESRIC & 25T

12
REYA ~

l’-\
@? ®@ g :;,, (325 LD {HREDRESR] BEE

N _ ) %
ORO SRE | aBlLiimMIESTR |
\

e SRR EROLImMESAL |

- ——1.1nm Tobermorite war Voo V°.

. —=—1.4nm Tobermorite o ®
1500 2 Ca/31=2.0 G5t gl * A f’./' _ PFRar-FTIR&EDCa>* LTS — MEERIEL TV RIHES

E S BTN
O P — 7 ] aLb' 0 0°0°0 o

SN A 26004

o0 Y A ORIKRXAKARR

L A GHRNLINm MVESA N B&L10m MNUESAS R
AT R #:2C opn SNNNN ENUN BN —  Ca*DRELED. RERLIZSRDER
10° 10 © 10 107 10t 10°

107
P/PO(Logarithmic)

[ C-S-H ] (002)EDERY £ © REE 1




& 2 & 5 5T 3

> IFEZL 1 1.1nmTob, 1.4nmTob, C-S-H(105°C 24h ZR4LIHE1E)
1207‘ o ‘ . —e—1.1Tnm Tobermorite (1) VCREﬁﬂ%EmL\Eiﬂ‘“E

—=-14m Tobernorite | > 2FBHAMD N VES A N T20 ki/molHi DR
| | | . BRZERY.

| =VCREABEZER U T EIGRZREET

L BT ET. Y1 70O08RTSVIVIRBTD
[CU—DIC & DHERERLRD.

Qst (kd/mol)




REE(C & 5

13

> IFEZL 1 1.1nmTob, 1.4nmTob, C-S-H(105°C 24h ZR4LIHE1E)

Qst (kd/mol)

120

20"

(00)
o
T T T T T T T T

(o))
o
T T ‘ T T

40"

——1.1nm Tobermorite -
~ \~=1.4nm Tobermorite |

(2)581, BE—IHF>S DI NTHE
< [EfE & IERI DI (R L& SR )/\OJH&E

Zn9.



K&

i X 53

18
> IEE : 1.1nmTob, 1.4nmTob, C-S-H(105°C_24h Zh{LIH{E)
120, 3 3 B (51E—7]
. o T it BRI TOIREIRAER R
| | | Tob > — MBIE
— 80 T N
g  FERIPIEP ;
2 o0 pEmmm L BRTX
: ittt *:, 4k =
B w0 BRI | RAMES
() I | .
I ] N el oS
20
O ‘ - BRERSEABREDOEBIDR 2D
3

=0= 1{fhRE(ICE— YT HIIR




REE(C & 5

13

> IFEZL 1 1.1nmTob, 1.4nmTob, C-S-H(105°C 24h ZR4LIHE1E)

100 -
80

60

Qst (kd/mol)

40"

20"

—e—1.1nm Tobermorite |
~ —&—1.4nm Tobermorite |

 (3)11.4nm BINESA M
././\ =<X._o/> .o<.\.+./> :Qo *
Ve V.
.0



, 3. 2 Gartner model (F&&)
/
VAR RIS DY MR ZE B %2 S5iBA !

P Si-0 &ECaf AHIKDBWERTHEMEU. RAIFHRUGEDRET S

/O Nas
\ A
Q oy MEORE | y
Ca . '
[ = — bd
\ /0 =Si-0-Si= EBC/ifE S ) EEE:-#
e P / 5 -2 ota | |meors
= : S
T 2 2 [3 .
Cz: OH H0 (st H,0 _I_
- e _ _ | l | i :
/\3'/0 \/S'{) 0/\3'\/0 \/S'{) L ﬁgﬂj F2 | |FOEr -7
o 00 0 o 00 0 ! e (A TR
(%a (:Ia C:a >— MEODEE |
0 0 — ERBEBK T K BREEEAL, : . | I
3!3{) /\!3 CaIF A > M bridging site & L THERE Lath B85
0 0 —— - - —o
B ]
Fig. C-S-HIBREIDZRECa1 A > Fig. >0 U—bMDOUU—-TRKR

© 0 aito 024



3. 2 Gartner model (FE&&) 29
AV D LKINMORESRHREUTWN OO ? ZIRE

> CaZRiBM A D IBEIREAIC K Dsi-o (CEEF MO ikFZ 78

KFICahFA > DD B =2 DI
_ . s — MAICEESLEDS
Ca->SiD B 7KHH %%Eﬁ;%@*ﬁk BEEERIL RS> P41 R & UTHE
o B O (BazzoniS> DIk & —3N)
1 A
B LT

Ca(OH)?
H,0 H,0 /

H,0 Ca** H,0
\ OH &
K H,0 7K4H

DEEUTZREE
>—bEICEUASHSND

Fig. Cab\SsilCiE: » DEtEDIRN
‘Tsuyoshisamo! ~ ©TsuoshiSaito 2024/529




REE(C & 5

13

> IFEZL 1 1.1nmTob, 1.4nmTob, C-S-H(105°C 24h ZR4LIHE1E)

100 -
80

60

Qst (kd/mol)

40"

20"

—e—1.1nm Tobermorite |
~ —&—1.4nm Tobermorite |

 (3)11.4nm BINESA M
././\ =<X._o/> .o<.\.+./> :Qo *
Ve V.
.0



REE(C & 5

13
> IFEZL 1 1.1nmTob, 1.4nmTob, C-S-H(105°C 24h ZR4LIHE1E)
120

: : - ——1.1nm Tobermorite | (4){EfSERC-S-H

100! —a—1. 4nm ;Tobermorite;
>80 i
o | TN — R o~ o~~~
= | 1 S Side g Side
-~ ; | cassiz1.0 | — Ca/Siz2.0 [N = St
2 60 | 1 | : T
= \'\-\..__‘r 7 | | TEOAHEEZAC 2 ¢ [@ &
o o, ®.%"° - Sl %0

40 _ _ i T T
| A__=43.8kd/mol op | Top

20! ]

ol A N
10 15 20

Molecules/nm?



, FT-IRICK % > U AREEIRREDFHE ~sunmy 205~ 32
/

animar—wm e 1.1nm Tobermorite (Synthetic)

— Ca/Si=1.0 C-S-H [ 970 cm' [Q,] ]
- (Ca/Si=2.0 C-S-H

Tobermorite Ca/Si=1.0 Ca/Si=2.0

5 Ad AL Ad Md
=] B v YY Y'Y VY VY
_ ' A

13001200 1100 1000 900 800 970 cm ' ME—7J : &Ca/SitkDC-S-HTIEREEINS T ~

Wavenumber (cm™) e
 [—Ca/5i=2.0 C-5-H DDNAS|
|——Ca/Si=2.0 C-S-H GPNAS|

810 cm™ (CQ MDD E — D= & Al

-

29Si-NMR& ...
Si-QED DN ERTH D &R

77
1
1
1
1
1
1
|i
1

970 e [Q,]
'[Q,]

1060 cm [Q]

Absorbance
1200 cm' [Q,] |

2nd derivative

R S SR SN NN U ¥4 I A ppm
Figure. FT-IRA/XZ L 800 cm-'~1300 cm™'  Figure. 2°Si-NMR (DDMAS, CPMAS)
ZOLIERT DA Ca/Si=2.0 C-S-H

\ :

| .




REE(C & 5

13
> IFEZL 1 1.1nmTob, 1.4nmTob, C-S-H(105°C 24h ZR4LIHE1E)
120

: : - ——1.1nm Tobermorite | (4){EfSERC-S-H

100! —a—1. 4nm ;Tobermorite;
>80 i
o | TN — R o~ o~~~
= | 1 S Side g Side
-~ ; | cassiz1.0 | — Ca/Siz2.0 [N = St
2 60 | 1 | : T
= \'\-\..__‘r 7 | | TEOAHEEZAC 2 ¢ [@ &
o o, ®.%"° - Sl %0

40 _ _ i T T
| A__=43.8kd/mol op | Top

20! ]

ol A N
10 15 20

Molecules/nm?



| REMCSBIE 1

> IFEZL 1 1.1nmTob, 1.4nmTob, C-S-H(105°C 24h ZR4LIHE1E)

20— S .
7 : | ——1.1nm Tobermorite . (4){EﬁEC-S-H
—a—1. 4nm Tobermorite
—o—Ca/Si:j. 0 C-S-H

100

— 1.1 nm Tob Ca/Si=1.0 C-S-H 2.0 1.4 nm Tob
B 80 3 N - —

= 7 W g8
~._ i | Secesses® S« 3% AT .l ?zs’;-
= 60 | ] D Z SV e
= - ] ° $ ..o.{f. -. M?‘. mmm:::”j/
N 7 ‘%}ﬂr | —tsseseee® " hoceesees o .

o 40 _ H
3 A 43 8kd/mol ~

0 5 10 15 20
Molecules/nm?



Lo

15

AA AA AA A2 ST A \\/ A \\’“)\ \

g 3
V' —— VYWY
\/\/ \/\/ S W* - ’\/\/ V

Q:h¥ R0V 1nm BIVES A B Ca/Si=1.0 C-S-H

OVCREAEBIEZEA U TEHIRBZRET S LT, IM70RT S vILREUICY—VICLFIHERE

mCED.
QIEREHDIRERLE(LICHSITSH1, FE—VF, ENENER LEBOIMYFEEFBER)N\NDREZ R
¥

@@E?&&@%ﬁ E—2J(3IXrRDD(222)E & DEHEMENE <, 1.4nm>1.1nmIC U MVES A FOBVIREELE,
ECar A > DBEKIMEICKD. —FRBEERDSE2E—D(IC-S-HRTEHE MNES A FRTHBEFRFRUAIEICH
IRT B.

@iEFEL.1nm MNES A b&EDBLANMS>1.1nmIC Uz MIVES A bDBEHc-s-HDBIE T Z K DM (C1TX
3.



IRERRI(CH T DRERAIE, = VO@SHMid TFHER 36

> SFHREFED I Z R d D & TC-S-H i@EDFEmIE. BEBEYS U HHDREL I CTE S
> KZRKRERERTI(E, =5/ —IVE(HDLICa1 A >) EKDHEFRALEHECES.
>C-S-H, FICEBRIVCITIVAIICEITDKDFEEZFMT D52 ET, NEBBH R OCMAEDOF D AT HE

> =7, BCAK - A2O0VU—bDOA—RZ1—b3IVEBEUT, co,BE{LEDH - IRHE(L
SATFLBRICBZRATSE - - -
> IREERFCH T B KD DIREEDFESEME. RE(ICHSIKEMERITEEDZEIL. REEROZERIBE
(1 (CIBRIBIE) DOFM(IHBEDIRETNTLVRLN.
-> BIEEDESF (Fill) BAFEDRESNTUVRWES, REMEDETFR (EERIAFIR) HEEL L
(B (&pH DZEAEH S 5H4i)

- C-S-HOEREEDT, ER(CHITDS 5 /) —IIVEDFHNE XKD FEBDFHIENEE LS.

“fsuyoshisagjo @ OTsuyoshiSaito 2024/529




/

mg(C - - - (C-S-H HHAFRDEE)

37

/

» C-S-HOD#EaR « mERESEZIEE L
A0V — MNOMHAEERERMTS

> T A MR

SKOEMATIRT

/7 IJ I\j@?nﬂn

IBEHD A MDFEET] (CDRINB.




BEIC - - (C-S-H HAFRDOEE™) 38

C-S-HZwEULIZd>0) — D

FSROTAS MEES AT AEODDDTY — bOmERE
DAED T

sH—N>"1—FIIVICEDLDAOU—-bDEDA

FIERA MY U BEYICEE L TWLTZHD
(S AT LDEDT] ZFHiwI DL THENLE




39

=
— /B Hits

UREDITTVEUTZ,



