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A Development of Fire Protective Coatings using
Ternary (Li/Na/K) Soluble Silicate

of ) $*.7 F E+*
Nae-Woo Lee-Jeong-Hun Kim

ABSTRACT

To improve fire proofing characteristics of protective coating using ternary soluble silicate from two
component mixture, the method of reducing solubility, increasing intumescence and protection time have
been studied. Intumescence and solubility of ternary silicate mixtures were dependent on many kinds of
water release and the strength of cation cross-links between polysilicate particles. Especially the effect
of additive, for example, corn starch was investigated.

However the solubility of ternary mixture is decrease in order of Na*™>K*>Li*, and the magnitute

of intumescence is increased K* >Na">Lit.
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Table 2 The preparation of temary silicate solutions

Standard silicate(Si0-/M;0=3.30) kind
Li-silicate | Na-silicate K-silicate
5 47.5 47.5
10 45 45
15 42.5 42.5
25 37.5 37.5
33.3 33.3 33.3
40 30 30
50 25 25
47.5 5 47.5
45 10 45
Concentration 42.5 15 42,5
change silicate 37.5 25 37.5
(wt. %) 33.3 33.3 33.3
30 40 30
25 50 25
47.5 47.5 5
45 45 10
42.5 42.5 15
37.5 37.5 25
33.3 33.3 33.3
30 30 40
25 25 50
corn
starch . 1, 3,5 7, 10
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Fig. 1 Schematic diagram of fire testing apparatus for intumescence experiment
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30

24 HEM

FENS Y8 4 fAES 13dEG AR
gto] e HALE2 AFAIZIA vld £716] B
& R@EHAc). of A=y S FEA L MAC
ScienceAte] TG-DTA 20203 DupontAt2} 2000&
AM2-3 Ny 7F27) 40~50ce/mine 2 2% 29
1A 2R 259 HYE Ao MR
Bl 600CAtolo A 10C/mme) ¥l &8 7HgstaA
A3,

3. AlHAR
3.1 Bl HEdn

Joumnal of KIS Vol. 10, No. 1, March "%



£33 AR NxE ABASLE 8o U
stk 9 RS 7499 s dEFAE
o] Y4atzr], Fol el Fo g EEAsidx,
TAREH] F3le} R FAHFY AR
Si—0—-Siz2 A" g4 7As= A
SRS, = 24 EA Y FAE EFEY S
Ag @ = Lithiumol F71EH fax8 7
2N g Ytk AME 4t ol Lithiumel
733 ol 2 A o7 Aoz HEA WA
o 433 7dg & Aoz nth

Fig. 39] 343 &4 44 E 8 uigt $elx=
Y9 F88 AFAE Li-silicated 33.3wt. %}
2ol XY ANBEL LI5S A EE 5
on, )AL o3} polysilicate YA}l
A E 7lnEd d&Ege Ao d&50 3
th E ol EFH Y RANA F4E 45t
A at oEHY dgElFEe FHulgol

45 59 AZiedE Na"'>K">Lito)
o},
100
[ Li-silicate with Na-/K-
silicate
80 1 @ Na-silicate with Li-/K-
silicate
3 6 @ K-silicate with Li-/Na-
z | silicate
Z :
%
= 40
%]
20 1
0 t +

0 10 20 30 40 50

Alkali silicate content{wt. %)

Fig. 3 Solubitties of temary soluble silicate

3.2 ZH|E MEHAT

Eulg FI¥e FAEn FEse felse
713l ol eF oz AgE £27] S e o
Folth.

Fig. 4= Li-silicate”} Na-/K-silicate® &2
o ¥7HEW EH TV} ZojETE AMAS W
A BET 5 338A EFE) THEFL o)
29 W7ol E4%, Na-silicate®} K-silicate2] 3

SR UAKTSS|R| HI0H HM1Z % 38

IEALING/K) B34 TS Olg8 Ustm=Rlel by

Fulgol ARAFE Fu|Tr} Frkgich. 1 AEH
Q &7lEe KP>Na">Lit &4z "o

0 O Iji-'silicate with Na-/K-|
silicate
@ Na-silicate with Li-/K-
—_ } silicate
L @ K-silicate with Li-/Na-
g 20 4 silicate
< A g
2
E -
E .
ks .
@ 101
£
0 —t— + + + +
4] 10 20 30 40 50

Alkali silicate content(wt. %)

Fig. 4 Degree of intumescence piotted against temary
soluble silicate

et B o) s TH| ) F71E 95t
com starch& F7}e 3 4¥e Z7, B9
FAAEA s W7o FRHASS A 5
AL ¥UE+= Fig. 59148 Y7155 7) 7~8%
olstdmiE 2 &RV 91n 2 oY W 1 &
b uehd S ¢ F AT A7bsEV o 29
W oe Ao viAE 43 5ol e A7)
9 Zad Aoz xgdr)

30

20 a

Degree of intumescence( — )}
»

0 2z 4 6 8 10

Com starch content(wt. %)
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5) 50% Na-/25% Li-/25% K-silicate,

6) 33.3% Li-/Na-/K-silicate
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