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ABSTRACT

Recenily, the protection of construction is demanded with environmental pollution. These protect modes are use of concrete
admixture. coat of protective polymer and impregnate of surface with chemicals elc. The most widely used impregnation is economical
and effective. The define of Impregnation [or construction protect is reacted m and consolidated substrate after absorbed. The
impregnation agents are Polyeslers. Acrylic monomers, Epoxy and Silicone derivatives. Commaonly. because the Silane has good water
repellency and environmental advantages that it widely used to water proofing agents. dampproofing agents and absorption reducer
for concrete of bridges. When application of Silate, it occurs pollution and harmfulness as included organic solvent. The manufactures
have tried 1o emulsilication ol Silane [or the reducing of the defects. The Silane emulsion is vary unstable and does not stored long
periods, and it is diminished in good properties with internal reaction. In this siudy we tried to emulsification of Silane for eflectiveness
improvement and reduce pollution and hazard and discussed properties variation of emulsion. The Silane enmulsions are achieved
emulsifying with W/O and O/W type surlactants. Tt used 0.24% PVA as protective colloid and stable phase is creamy. The creamy
Silane emulsion performance as the penetration depth and waler absorplion rate are above 4 mm and below 0. 1. It stable about 6 month
at room temperalure.

Key words : Silane, Emalsion, Water repellent, Impregnation

1. M = = 3o} 2B géle] &8 PAEER &L wast

7] isteMs AE7t 7L SlE S S ] AlAA

Aty ez FZoE FREL 71y mAg 7R o 717} Hol= ol A= 7 Fojof kY fﬂral'j\'} ©
ol = B w700 58 2 @, Fe B ol#dt 2|g 5H& @5 flElMe AErt 22 FaslE T

STHYLRE % &R Holm 2o pRFo|AY i = &4 AV, FE uRFEHES Hl";ﬁ'ﬁ Water

Z HFo] Fe AFUPE FEFE B ¥EE 4 repellencyysr 204 & 4 itk Z2le] 71 s ‘?l ARS-

760



£3TE

%_Q_oﬂ I Oﬂpa.w%]_,
wof AEET A4 Mortar, Gypsum
ewash 59| F71Ee] wlEg FAAZ o= 2] §
58 oA m wAFEE Relstd A AT
A2 e,
27] 4EE $AE FHL
U e AR o8HGe W 9
S woEe) e <l
digel v el pelen” A2 o Agsr) A2
FACE impregnation(@H) 710l FHRGE. L @
A (Monomer) = #AFF] 2& A FHANOilgomer)yE

TF2A Rl ekl & mErlEshs e s Hr) A

Zﬂ_‘aié%] Tr7]‘F|LJ—E]_§J]%?l '@.E‘]*D] alGU:] 001, T
waes] FaARe] A7 BT

e 2 Lim-

-~

o

£5 T2E0) WHE 74 e;f AAEA ol gl
gle Wit oplel TaEe] B WAk vlTHE FAA

Iy

2 5 gthe AWe 7T 9ok Table 12 A EA
wrA2) folr) ojBe] FE+ Fig 13 Zem 47|
F uncuonal ;R umbrella group(R)&F o] Fo{d glo
v oA 9] Akl wiE) xEAL, A S, BeuE &
FEI Table lo4eh o] 571 Alkoxy group® =
wmbrella group(RFE Alkyl groupe| ZAZEe] whgds) &
73 2 oAe 49t 28Y) umbrella groupel
Methyl group #-¢ & &rz] 238 vEh™ Poly
Siloxane® Zrol ek ] AgrEr) S0E ZadEs| F
Fro} gAY Axe 2 depAd S (Water repellency R
R 17 VA By 22 1) B

_‘_jg]Eopﬂ '61—2]0] 7]/#
o] 7FeT Hsel FFE
ol T2 A5 FF ‘(7]%’— l
@)%, Kgm) 2 AR FREA 27Dk 54 299
A% Eol o9 ApjEn? e 99 Az Fe] A

224 AT % Silane® 79 Michael Roth™= Si-
lane?| FEE 20%° W ol AL =3 gon o]
el oFEe] S F2 40% Silaneg 71 A<l 84
gt AzET gloh JF—M o2t Silane HI7l )3
y7] w9l 2 galde] Hesir)sh AdslA g
W ooluel Z2aglEe] e 84 el §A%7] i

uLT;ﬂQ_ SilfmeP-] _]QI.:@

761

@ Umbrella Group
Functional Group

Fig. 1. Silicone water repellent siructure.
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Table 1. Classes & Characterislics of Water Repellents in World Market

Polysiloxane Oligomeric Siloxane Silane

Funtonsl G T Tri- Tri- Tn- Tai- Tri- Tii- Tri- Tri-
roup Methoxy Ethoxy Ethoxy Methoxy Ethoxy Ethoxy Methoxy Ethoxy Ethoxy
Umbrella Gronp | Methyl Iso-Butyl n-Crelyl Methyl Iso-Butyl | n-Oclyl Methyl Iso-Buiyl | n-Ceiyl

Poor Penetration Depth High Penetration Depth Ulta High Penetration Depth

Good Water Repellency Good Water Repellency Low Surface Beading Effect

Characteristics : - :

Poor Alkali | Good Alkali |Good Alkali | Poor Alkali (Good Alkali Low  |Poor Alkali [Good Alkali | Tow

Resistatce | Resislance | Resistance | Resistance | Resistance | Volatility | Resistance | Resistance | Volatility
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Fig. 2. Chemical reaction at the production and application of
water repellents.
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Table 2, Characteristics of Silanes and PolySiloxanes
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Fig. 3. Impregnation of silane in concrete.
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Fig. 4. Emulsification reactor for silanc emulsion.
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Table 3. Emulsification Formula for Silane Cream
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Class of Silane IBTMS IBTES
Form No w1 w #3 # #5 #6 47 #8
Silane 7042 71.13 74.91 74.91 7042 7178 T1.78 7142
'7 Polysiloxane 3.69 11.29 11.88 27.13 2241 5.08 5.08 10.12
Surfactant(W/O+0O/W) 2.20 2.22 2.33 2.20 2.20 2.54 2.54 3.04
Protective colloid PVA/Celiulose .25/ 0.25/0 00.27 0/0.25 0.25/0 0.26/0 0/0.26 0/0.25
water 344 isn 10.61 0 4.99 20.34 20.34 15.17
Class of Silane OTES
Form No #9 [ w10 #11 #12 #13 #14 #15 #16
P Silane 8252 73.89 06.73 60.75 §81.63 79.32 7713 73.07
Polysiloxane 4.33 3.87 3.73 333 2.20 5.67 8.26 10.72
Surfactant(W/O+0O/W) 1.17 1.05 0.95 0.86 1.17 L.13 1.10 1.07
Protective colloid PVA/Ceilulose 0.29/0 0.26/0 0.2410 (.22/0.43 0/0.29 O/0.2R 0/0.28 00.27
waler 11.69 20.93 28.35 3441 1399 13.6 13.23 12.87
Class of Silane OTES
Form No #17 #18 #19 #20 #21 #22 #23
Silane 73.18 72,16 70.62 08.48 71.33 72.86 7326
Polysiloxane 261 258 23z 244 2.68 251 247
Surfactant(W/O+O/W) (.26 0.52 1.00 1.95 0.53 0.50 0.49
Protective colloid PVA/Cellulose 0.26/0 0.26/0 0.25/0 0.2440 0/0.53 0.25/0 0.24/0
water 22.91 2448 25.61 2091 25.46 ‘ 23.88 23.54
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Table 4. Test Methods of Water Repellent
Test Method Lirnit Remark
Relative Water Absorption under (.1 24Hrs Immersion in Water
Penetration Depth{mm) over 3 after [4 days coring
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Chemical Resistance . -
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Table 5. Phase Variation of Emulsion after 24 Hours and 6 Months Si]aneoﬂng 9 frEl #HFe] gpee o) FAlEk Fxoln
Test Ttem Phase of Emulsion Fig. 8& o7llg 52| 253 Lxo|r) ojEe] Balg By
Form No | #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 t ﬂ# wAbke] 157594 wskEkA] @it ols 22l
After ) ) , ) ) ; B smegea] 2xaldE 2ak4) ) ok Enl U8
24 hour 222 2 Zo|T}. Fig. 9= 2502 227 43 B0 GPCo|o
Afer o bl s s s ] S-S (under layer)lM Ha Mgl 6l) § 169272
6 months | ~ B F7iEle EAE WErl whls Ao s wolt)h Table 62
WRHES A BRI & R R, Reslede S99
Test Item Phase of Emulsion
Form No | #9 | #10 | #11 | #12 | #13 | #14 | #15 | #16
70 -
After 2 \ i v
24 hour 1 1 [ 1 1 ] 1 1 50 I i ‘.\ f
After § 501 - 'u \l{ \I{ﬂ\l Fl
200 2 2 5 | .
|im0mhs o ’ 22 Ea0l N 7\ ﬁ’ d J JW Jm r \Lf'n
S a0y b I 'y o 'j
: = N ! l i \ /
Test Ttem Phase of Bmulsion T 20 \ I | I
Form No | #17 | w18 | #19 | #20 [ #21 [ #22 | 423 ol I
%ﬁtler ] 1 1 1 \ 1 1 1 1 3500 2000 2500 2000 1800 1000 500
<+ hour Wavenumber (cm-1}
Alter 2 2 7 2 2 1 1 Fig. 5. IR spectrum of silane emulsion soon after emulsifi-
6 months cation (OTES based emulsion form # 23).
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Fig. 7. GPC spectrum of silane emulsion soon after emulsifi-
cation (OTES based emulsion : form # 23).

Table 6. Release Water Amount of Emulsification of Silane
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Fig. 8. GPC spectrum of silane emulsion during 6 months afler
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Form No After & month | After centrifugal | Release water Form No. After 6 month | After cenuifugal | Release water

) (Jayer) {layer) {%) (layer) (layer) (%)
L 2 2 40 13 2 2 22
2 2 2 33 14 2 2 19
3 2 2 21 15 2 2 22
4 2 2 - 16 2 2 23
5 2 2 31 17 2 2 30
6 2 2 37 18 2 2 24
7 2 2 23 19 2 2 25
t 2 2 21 20 2 2 37
g 2 2 23 21 2 2 27
10 2 2 38 22 1 I 36
11 2 2 25 23 1 1
12 2 2 30

ir ZIe2 7,000~18,000 rpmelA F3lE
& 913 £ Asolth. Ao & F gk vk 2ol
R ) B ) e 29 47 23e=
25le] Fapde] ARG #238 BT skt o

A 37 "W A 8 E(2000)




766 elw - gt - AEE

Table 7. Relative Volatility of Silane and Silane Emulsion

Form No. Volatility at 20thour)
# 23 16.3
’ OTES 8.5
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Table 8. Water Repellent Performance Results of Silane Emulsion for Concrete

T | ] Water Absorption P . ‘[ Chemical Resistance ]
Form CO;EI;TSEVE Ratio(Q%Hrs DZ;ET(?EJ(E Ca(l MgS0O
No. Cement | Sand | Gravel | Water K gf/cgmg) IlIllTlﬂTSlO\ﬂl - 2. A
0 | ) | " el Yt il | G il
357 795 940 189 288 0.03 0.03 7.8 8.0 No No No No
¥ 73 420 728 972 172 340 0.044 .05 6.7 72 No No No No
521 693 967 177 433 0.07 0.08 6.0 6.6 Nao No No No
570 640 950 165 641 0.10 0.10 38 5.5 No No No No
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