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2.1 Gel compound A =

Bo o3 Wzt a3 9 JddA Hrbel o i A AlYA gHRE F 57
9J3le]  £44 A AQ  Carbopol® 9349 F£4 JAAA  ATH(Aluminum
Trihydroxide), Perlite®] &2 w3} u;}a} Table 1.3} #Zo] 25709 sampleS A %8S
t}. 22 bottled 7|Fo2 B9 §HES 93~978wt(%)E WIA7|HA ATHS} Perlite
g 1~5wt(%)2 2% 718t T%eﬂ—% e & AsAQ Carbopol® 9348 0.2wt(%)
BE2 Hd 1wt(%)7HA F7F FAs #AMAE TEA(triethanolamine) & 1A &
Iwt(%)2 7k A elolA Homomixer(HM-200, Young Ji Hana)2 <F 3,000rpme] 4
T2 wekA It A Z¥E gel compound® HEZA o o Imm HAEE TFYA =EF
F B20A 24Hrs¢ A2AA BEW ZHEHEEF A

-140-



Table 1. Blending ratio of gel composition

(unit : wt%)

omponents| Flame |Gelation |... omponents| Flame |Gelation | ..

m Retardant| agent Dispersant| ‘Waler m Retardant| agent s Raiani

Sample #1 1 0.2 i 97.8 Sample#14 3 0.8 1 95.2

Sample #2 1 0.4 1 976 Sample#15 3 1.0 1 95.0

Sample #3 1 0.6 1 974 Sample#16 4 0.2 1 94.8

Sample #4 1 0.8 1 97.2 Sample#17 4 04 1 94.6

Sample #5 1 1.0 1 97.0 Sample$18 4 0.6 1 944

Sample #6 2 0.2 1 96.8 Sample#19 4 038 1 94.2

Sample #7 2 04 1 96.6 Sample#20 4 1.0 L) 94.0

Sample #8 2 0.6 1 96.4 Sample#21 5 0.2 1 93.8

Sample #9 2 0.8 1 96.2 Sample#22 5 04 1 93.6

Sample#10 2 1.0 1 96.0 Sample#23 5 0.6 1 934

Sample#l1l 3 0.2 1 95.8 Sample#24 5 0.8 1 93.2

Sample#12 3 04 1 95.6 Sample#25 5 1.0 i | 93.0

Sample#13 3 0.6 1 95.4 = . - = =

Water
Flame Retardants
(ATH., Perlite)
Premixing Solution
Gelation Agent Dispersant
(Cross linker) (TEA)

Blending

Gel Compound

Fig. 1 Manufacturing Process of the aqueous gel with flame retardancy

2.2 Gelation ¥ viscosity Al &

z} gteknlo] WE AMEZTS A o® 1 =R Viscometer(Brookfield DV-II+)& o] &
8] 60rpmo 2 2AI1F B F P Wt e 2 IAS A FAI AsiA FF
0.4~0.6wt(%) ©]%lA 2,000~4,000cP ©]’de HEgS vetvin, 237 A== A
< ¢ F UMY 53] ATHE GAAZ H7IstRS A5 AsA §F 06wt(%) ©]4
ANA HHe] nHE E4HE JeEhA o, Perlited] 2 ZE AEZA 04wt(%)9
AstA Hrtgte2x Asizt A o8, ATH FAR 49 = E4L Y
QAck. wety vlad He o] dAA s} AgA §F 24L FH 1PE SHL 2

T 584 AZXHELS AxT + NS
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14000

14000

—=— Perlit IA"/?
-==0F -+ Perlite(2%)
- Pa‘hl§3%§

— = ATH1%)
12000 | | -0 -+ ATH2%)
—e— ATH(3%)
==-0 -~ ATH(4%)
10000 + L ATH(5%)

+++0- - Perlite(4%)
Perlite(5%)

10000

Viscosity(cP)
g

Viscosity(cP)
&

6000 &m0 +
4000 4000 F
2000 + 20 F
L 7 .
0 02 04 06 08 ! 0 02 04 06 08 1
Content of gelation agent(wt%b) Content of gelation agent(wt%)
(a) ATH (b) Perlite

Fig. 2 Viscosity of gel compounds as the content of gelation agent

23 LOI, UL9aV A8 2 a5 £
dAdd S 5437 A8 AzxE AxHEL BREA =X F LOIL ULNMV A
dA2E45S AU LOIE ASTM D28639] AlE8Y F A8 73 A typeg 7

o

2 Oxygen Index Flammability Tester(No. 214, Yasuda Ltd.)E o] &3l &4 3&}
o, ULMYV AP FY #§3u9 AgHS 27 5714 71338ty FAHs A A8
AE @ =XEY 5o 93] ATHE IdA=2 H7HA HE=A virgin ti8] 20~
8% FUHozE L MN2AFE & F USdon, ULHVE ddA &F 1~
2wt(%)e] ¥ & AT i YZAAM ULHMV-0 TF& JeEtlAh =3 A4
EE & 55~65mm/se S UYElHEoZN HEZ virginBth 50% ol4te dx A<
E3E YepiAo

w32 AN N2
H o

Table 2. Test results of flame retardancy

W LOI(%) UL94V W LOI(%) UL94V

Sample No. ATH Perlite ATH Perlite [[Sample No. ATH Perlite ATH Perlite
Sample #1 3 31 |UL94V-1[ULG4V-1]  Samplet14 39 33 [ULG4V-0[UL94V-0
Sample #2 36 31 |ULO4V-1{UL94V-1]  Sampletl5 40 33 |UL94V-0[UL94V-0
Sample #3 3 32 |UL94V-0{UL94V-1|  Sample#16 39 34 |UL94V-0[UL94V-0
Sample #4 37 32 |UL94V-0[UL94V-1]  Sample#17 39 34 |UL94V-0|UL94V-0
Sample #5 37 32 |UL94V-0[UL94V-1|  Sample#18 39 34 |UL94V-0|UL94V-0
Sample #6 3 32 |UL94V-1{ULG4V-1[  Sample#19 39 34 [UL94V-0|UL94V-0
Sample #7 36 32 |UL94V-1|ULG4V-1|  Sample#20 40 35 |UL94V-0[UL94V-0
Sample #8 37 32 [UL94V-0[ULGAV-1]  Sample#2l 39 35 |UL94V-0|UL94V-0
Sample #9 38 33 [UL94V-0[UL94V-0]  Samplet?22 39 35 [UL94V-0[UL94V-0
Sample#10 39 32 |UL94V-0[UL94V-0]  Sample#23 40 35 |[UL94V-0[UL94V-0
Sample#11 40 33 [UL94V-0[UL94V-1|  Sample#24 40 35 |UL94V-0[UL94V-0
Sample#12 40 33 |UL94V-0[UL94V-0]  Sample#25 40 35 |UL94V-0|UL94V-0
Sample#13 39 32 UL94V-0|UL94V-0| Cardboard virgin 29 Fail

-142-



3.8 &

2718 JddAe dde /MAE7] f8 3¢l FEAZES] ATHS Perliteg T84
A3 A9l Carbopol® 9349 E£F38 584 ARHES A %359 gelation E viscosity
ANd, dd EA4 AFEO0L ULV, 94 £5) 58 F I g 22 FES
53T T AUy
1) e A¥L 7122 FAA FF 5wt(%) ©lsh, AsA FF 1wt(%) ©lsty A%

ANPoRE HE BE4o] $43 AXHBL AZY F AU 53 AgA

04wt(%) oldolA A7t 7N EHE Ae & gl

o] AgtA FF 06wt(%) o4l 6000cPE
2) Azg AXRYES dA4e] AAYT WAS(EEA)Y =X F LOI 2 UL9%M4VY
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