2.1
(Mortar)
(Binder) (Aggregate)
(Additive)
(Masonry
mortar) ,
(Protective mortar Mortar for Plaster Plater)
21

21

(Mud  mortar Clay



mortar) (Lime mortar)

(Plaster) Mud
plaster  Clay plaster Lime plaster

12 1:3
(Compressive  strength) 50-300 psi (28 )
(Speweik, 2002)
50 ( , 2544)
(

211



1:3

2111 (Lime)

(Hydrated lime)
( .598,2528)

(.00 1250

2 (Hydraulic lime)
(Non-hydraulic lime) 2

(Slake)
Water lime



(High calcium)
Air
lime
2.2
Lime
Non - hydraulic Feebly, Moderately, Eminently hydraulic
Dry hydrate Pu
v o Dry hydrate Putty

| Plasticiser in cement mortars
Mortar, Plasticiser, Haring & Rendering, Lime wash
Mortar for use in wet conditions, Gauging for non- hydralic mortars

Immediate use in mortar, Harling & Rendering

2.2

(Lime stone)
(Sedimentary rock)
(CaCQj)



10

(Ca0) 9% (COj2)
54.35 45,65
10
(Magnesium  limestone)
25 (Dolomitic  limestone)
1,000 - 1,100

. ” Quick lime

CaCOj(H + Heat CaO( + C020



2.1.1.2 (Sand)

( Hydrated lime)

2.3



e —
S i
-
et
23 'y
212
2
2
2111
[Ca(OH) “Lime putty ”
2
(Vitruvius)

“When it [the lime] s slaked, let it be mingled with the sand in such a way
that if it is pit sand three of sand and one of lime is poured in; but if the same is from the



river or sea, two of sand and one of lime is thrown together. For in this way there will be
the right proportion of the mixture and blending.” (Anderegg, 1931 WWW
rcadiaricerche. it / indici % 201ibri / abstracts % 2020000. htm)

(-
31
21 70 )

10,000
(Byrne, 2002)
(www.cf.ac.uk/ engin/ research/ concmas/ ¢s_7.ntm, 2002)

(Cazalla et al, 2000)


http://www.cf.ac.uk/

21

Burning
Slaking
Hardening

(Bennett and Speweik, 2002)

Limestone - Quick lime
Quicklime - Slaked lime (lime putty)
Slaked-4rtne - Limestone

CaC03 + Heat
Ca0 + HX
Ca(OH)2 + CO02

* Ca0 + C02
) Ca(OH)2
CaGOj + HA

14



213

(Nicholson, 1987)
8)

9)

( Eldridge, 1974)

.24

2544)

(Workability)

(Retentivity)
(Adhesion)
(Plasticity)
(Strengh)

(Durability)

(Compressive
iy

strength)
6

(Portland cement)

7 MN/m2



2131

2132

2133

2134

16



2.2

2134

(Chemical weathering)

7

(Physical weathering)



221

2211

1 105
(Electronegativity)

(Hydroxyl, OH

(Polarity)
(Hydrophilic)
(Capillary force)
(Capillary absorption coefficients, CA
lg.cm2s'l2)



19

(Capillary absorption coefficients) 2.2 (www. arcadiaricerche. it/ indici % 20Libri /
abstracts % 2020000. htm, 2002)

22 ( +10%.)
CA (g.cm2s1?
1:2 0.56
13 0.48
18 0.64
110 0.72

Y ' ]
(Soluble salts)
el (MgS04)
(CaS04) (Na™od
(MgCI2
(CaCl2 1 (NaCl)

(Evaporation zone)
Efflorescence



Crypotoflorescence

(Capillary  force)

crystal) ;
(Anhydrous crystal)

(NaS04.10 HD)
(MgSo04
170

24

(Nar0J

308

24

(MgS04.7 HD)

20

(Hydrated



1

1

25

2



(Aerosol)

(HOOC-COOH)
(2)

HIsUNEBONMITIBYY

: - & 1 ‘, - Ry
WIuANFN Ity uuazdy @W

22

(N03)

<P
25
(Condensation)
(Dew point)
" ( Stefan effect)
(Dry deposit)
(Wet deposit)
(HZS04 (HNOj)
(02) (POB) ( 2544)
(NaClf

2.6
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0 (.

. 2504 - 2533)

23



24
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800 Ui,
400 PR
300 1.
200 uu.
100 Ui,
60 TR
25 uu.
10 Ui,
0.1 uu.
0.0 Ui,

P28 2101 30 (.. 2504-2533)
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Vet (un.)

l-
- W ] A
'V { %R
1400
I e e e e
Y L A T T P L < LY < . R 1
2.9 30

2212

(Physical ~ weathering)

(. .2504-2533)

26



222

2213

Thermal gradient (

21

(Infrared

 2544)



2221

( Metabolism)

5

(MgCOj)

(Hydration reaction)

2545)

28



29

222.2

( )
(Photosynthesis)
(Cap root)
(lon exchange)
(Rhizoid) (Root)
(Bibiodeteriation)

(Actinomycetes)

(HCOOH) (CHjCOOH)

(HNO3 (HX04

(Chelating agent)
(HOOC - COCH ) [HOOC-(CH-OH)4COOH ]



2.2.13

23

| 2528)

13 -

| 2538)

(NaNOj)

30



231

(. 1931)

(.. 193)

(.. 1964)
2540)

31



monuments

24

2311

2544)

. 1904

32

Dead Living



33

(Capillary force)

“ Damp proof course (DPC) "

d ad o ' 4 A o
yailszasnvesitaanannmedady

210 Damp proof course (CPD)

CPD

(Bentonite) '

(Smectite)



2.4

2312

241

 2544)

34



(Portland cement)

242
2.5
() (Wax)
Paraffin - wax
repellent Hydrophobization)

(Polychrome)

(Renaissance)

(Coloured  stucco)

T fie 3fihoox

19
(Water repellent)

(Water proof,

35

Water



36

( , 2528)

1 .. 1899 Kipping
.. 1940

(Fluid) (Rubber) (Resin) 3

(Hydrophilic)

211

e

2.11

(S) (0)
(i~0) (Siloxane bond)

(Polysiloaxe compound)



37
(Organosilicon ¢ linkage)

R R R R R 1 R
R—Si—R R—i— —Si —0—Si—R R—Si— 0—!j —Si—R

Y

R—§i- O0—:li —0—Si—R

monomer linear molecule crosslinked molecule
2.12 (Lambourne, 1993)
(Organosilicone compound) (Silicoorganic
compound) (Organopolysiloxane compound)

)
2)

(CH 3 ICI [(CH3XICi,] [(CH3

HSICl)] [(CH33HSICI] (SiCl4

(HSiClj)
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k) J
M (RISIOH) D
[R'SKOH T RS(OH)] 0 [Si(OH4
213
R R 0 0
R-Si-0-  -0-5i-0' -0-5-0- < zo
mono%nctional difur?clional trifurﬁctional L quadri%nctiona!
2.13 M D T Q (Charola, 1995)
4
3
(1) (Silicone fluids)
D M M D XM X 2,000 M

0.65 - 10,000 est
50 - 1000 st
20.5-21.1 dyne/cm
(Specific heat) 0.35-0.37 callg 0- 100
5-8



2)
elastomer, ~ Silicone gum)
2,000

3)
Q MDT

2.14

(Silicone resin)

;"

M and D units
form silicone fluids

¥

.D-0-D-D
W -CK)-D-CK>-0-D-M \

-0-0 -D-O/

MDTQ

T

39

(Silicone rubber, Silicone
Q MDXMIX

D and Q units
form silicone rubbers

Y

Q

Q units form
silicon dioxide (SiO,)

(2]
0
.o-gll'_

P

0 -

|D:0:0:0:0:0-

\D-D-D-O-O-O-

(Charola, 1995)
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2.3
ASTUUNTS AR HAAKD
1) wisuFaneu
. Si + €O
Si0, + C + Heat
2) w3owlaau
2RCl + Si R,SiCl,
> dunsevilavasa
. e _ CI-Si-Cl + MgBrCl
P dunsizvlaodjisn CHSiCl, + C.HMgBr
- 14 .
niuLIia RMgCl + SiHCI, RSIHCL, + MgCl,
RMgCl + SiHCI, RSIHCI, + MgCl,
BECh N, R,SIHCI, + MgCl,
3) wivylmauea Si0, + 2C + 2Cl, + Heat SiCl, + 2CO
RSICl + HO RSIOH + HCl
RSiCl, + H0 R,Si(OH), + HCI
RSiCl, + H,O RSi(OH), + HCI

4) Ui Indwes lsirdu

g
PO—S‘i—GH
o

._ailiconatc

sillcone resin
solution

silicone resln

R'OH+H,0
(small amount)

-HCt

atmospheric CO,

-M,;CO,

0
R'0O—Si—OR’
(}'i
$lane
v (
R'O-S‘— -S.i CR' OH,Oocaulys;(%_S‘,_
H| & s -ROH \ &

" oligomerous siloxane

t Al
R
R’O-?— S}‘ o | H,0 +catalyst !
—_——
of of >4 -R'OH

‘polyriaric sloxans




251 Silanes

(Tetraetoxy Ssilane - TEOS)

.. 1960

2.5.2 Siloxanes

silane)

4

(Methytrialkoxysilane)

2-3

(Organofunctional
(Alkylalkoxysilane) T 3-4
(Crosslink)



42

(Condensation)
(Oligomeric  alkylalkoxysilane)

(Octhy, C8HIT) (Methy, CH,") ' (Carbonyl)
T 6 30- 40
2 2
(Silanol)
(Silicone oil)
Foaming

2.5.3 Silicone resin

.. 1980



43

(Hydrophobic) Water glass
(Si - O- K4 (Si - OEt)
(Silification)
2,000 - 5,000
T 30- 80
2-4

Tack - free coating

2.5.4 Siliconates

(Alkyl siliconate)

1960 (Alkyl silicic acid)
(Propyl potassium
siliconate) (Propyl sodium siliconate)
1 1
( )

CHSi(OH)D " K+
' 40 50



Efflorescence

255 Silicone resin network

1 2.15

O

s COT% nsation R R
es\/waa o o. s| 0-§-0; §i- OSiR
?’e'"g"r?s”e ARl R-§i-0-  Si-  0-50-
R R

w O

, silicone resin network
Dilute sliconates

T + Carbon dioxide - alkali-metal carbonate
SI|ICIHOI€S

Decompostion in the presence of
L high concentration o alkali-metal hycroxide

2.15 (Charola, 1995)
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(Methy polysiloxane)

(C6Hs)

2.16

l ﬂ'uﬁnju l

45



(
2537)
( ,
26
Biscontin Riva (1982)
60 - 70

Lewin (1982)
diffraction)

24 (

| 2537)

24

(SEM)

46

28

1 2528)

- ray



(Morphology) . 13
(Calcite)
Peroni (1982) (Lime mortar)
13 (Strength)
(Cement mortar) (Flexural strength)

(Compressive strength)

Schafer Khilsdorh (1993)

47

(Water
absorption) Mercury  porosimeter
30 - 40 20 - 25
(Micro pore) 105
Pore size distribution 2
(Binder)
(Compressive strength)
Martinez (1997)
NO, NO2 NO3 S02 S0% S043
Martinez (1998) (Dry
deposition) (NO) (NO2 C
(102 (03 03 NO
N02 (HNO3 HNO3
[Ca(NO)3 03 NO N02
0,
SO, NO, NO, 502

(HS04 (CaS04)
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