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Table 1. Formulation and preparation process of sealant specimens

. Alkoxy curing  Alkoxy curing . . Oxime curing ~ Oxime curing
Step Material Alkoxy curing sealant with sealant with Oxime curing sealant with sealant with
sealant . sealant .
Propiconazole = Tebuconazole Propiconazole  Tebuconazole
OH- terminated PDMS”
(50,000¢P) 100.00 100.00 100.00 100.00 100.00 100.00
jt  Methyl-terminated PDMS? 20.00 20.00 20.00 1250 12,50 1250
(100cP)
MOS” 5.00 5.00 5.00
Mixing at low speed for 10 minutes under vacuum
Fumed silica
(surface area : 150m%/g) 1000 10.00 10.00
nd Precipitated calcium
carbonate 90.00 90.00 90.00
(particle size : 150nm)
Mixing at high speed for 20 minutes under vacuum
MTMS? 9.00 9.00 9.00
AEAPTES? 0.20 0.20 0.20 1.25 125 1.25
Propiconazole 1.12 0.65
3rd Tebuconazole 1.12 0.65
Tin catalyst® 0.13 0.13 0.13
Ti catalyst” 2.00 2.00 2.00

Mixing at medium speed for 10 minutes under vacuum

a) Polydimethylsiloxane

b) Methyltris(methylethylketoximino)silane

¢) Methyl trimethoxy silane

d) N-2-(Aminoethyl)-3-aminopropyltrimethoxysilane
e) Dibutyltin dilaurate

f) Titanium ethyl acetoacetate complex
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Table 2. Comparison of fungal resistance test methods

7~(Aureobasidium pullulans))”} ASTM G 213} 5A5HA] ARg-Hct,

ASTM G 21

LHCS 41 40 12

KSISO 21265

Incomplete medium

Complete medium

Complete medium

Medium (nutrient salt agar medium) (potato dextrose agar medium) (mineral agar medium)
Aspergillus niger ATCC 9642 Aspergillus niger KCCM 11724 Aspergillus niger ATCC 9642
Fungal Talarom.yces pinopi.lium ATCC 11797 Altemaria. n.lali KCCM 11382 Talarom?/ces pinopilium ATCC 11797
species Chaetonium globosium ATCC 6205 Aureobasidium pullulans KCCM 12717 Chaetonium globosum ATCC 6205
Trichoderma virens ATCC 9645 Trichoderma viride KCCM 11246 Trichoderma virens ATCC 9645
Aureobasidium pullulans ATCC 15233  Fulvia fulvum KCCM 11466 Paecilomyces variotii ATCC 18502
4 weeks or 8 weeks
Test period 4 weeks 8 days o N .
(Condition) (at 28°C with 85% humidity) (3 days in 70°C water+5days at 24°C) 4 V(ieff:::t‘j:eli i’l“; SBCA’W}‘;ZE;?‘W
1. Cut specimen into squares measuring 1. Prepare the specimen in the form of a 1. Prepare a specimen with dimensions
40x40mm each circle with a diameter of 20mm of 50x50x2mm
2. Inoculate the samples onto a agar 2. Immerse the specimen in 70°C distilled 2. Immerse the specimen in 50°C
medium cultured previously treated water for 72 hours distilled water for 4 weeks
with a fungal spore mixture 3. A mixed spore suspension of the test 3. After preparing the medium and spore
Test method 3. Incubate at 28°C with 85% humidity strain is prepared and inoculated on suspension, spray 0.1 ml of the
for 4 weeks in a controlled flat plate medium and incubated at suspension on the medium where the
24°C for 5 days specimen is placed
4. After 5 days of incubation, measure 4. Evaluate mold growth after 4 weeks of
the diameter, including the halo zone incubation at 29°C and 90% humidity
that forms around the specimen
Evaluation . . Di?meter .
area Surface of specimen (including specimen and halo zone Surface of specimen
surrounding the specimen)
0 - Specimen remained free of fungal Pass - Diameter including specimen and 0 - No growth apparent under the
growth halo zone is greater than or equal microscope
1 - Traces of growth on the specimen to 25mm 1 - No growth visible to the naked eye,
(less than 10%) Fail - Diameter including specimen and but clearly visible under the
2 - Light fungal growth on the specimen halo zone is less than 25mm microscope
. (10 to 30%) 2 - Growth visible to the naked eye,
Evaluation . :
criteria 3 - Medium fungal growth on the covering up to 25% of test surface

specimen(30 to 60%)
4 - Heavy growth on the specimen
(60% to complete coverage)

3 - Growth visible to the naked eye,
covering up to 50% of test surface

4 - Considerable growth, covering more
than 50% of the test surface

5 - Heavy growth, covering the entire
test surface
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Table 3. Sequential observation of fungal growth over time by ASTM G 21

A complete medium

Type of silicone sealant Aferd -
P After 1 week After 2 weeks After 3 weeks After 4 weeks fier 4 weeks

average

1 1 2 2

Alkoxy curing sealant 1 1 2 2 2
1 1 2 2
0 0 0 0

Alkoxy curing sealant with Propiconazole 0 0 0 0 0
0 0 0 0
0 0 0 0

Alkoxy curing sealant with Tebuconazole 0 0 0 0 0
0 0 0 0
0 0 0 0

Oxime curing sealant 0 0 0 0 0
0 0 0 0
0 0 0 0

Oxime curing sealant with Propiconazole 0 0 0 0 0
0 0 0 0

Oxime curing sealant with g 8 g g 0
Tebuconazole 0 0 0 0
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Alkoxy curing sealant Alkoxy curing sealant with Propi Alkoxy curing sealant with Teb
(4 weeks) (4 weeks) (4 weeks)
Oxime curing sealant Oxime curing sealant with Propiconazole Oxime curing sealant with Tebuconazole
(4 weeks) (4 weeks) (4 weeks)

Figure 1. Comparative observation of fungal growth for 6 types of silicone sealants after 4 weeks by ASTM G 21

3.2 LH HZ AZ(LHCS 41 40 12) A|R0]| [ME MBHE 652 0| My B/t 21
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AW sl Figure 261 Lheh vl 20], 2534) sk G-Esto] ko] el &4 sk Go] deee
AR} o 27 hepe

Table 4. Comparative observation of fungal growth by LHCS 41 40 12

Result Result(Average)
(Diameter including specimen and halo zone) * Pass 225mm

20

Alkoxy curing sealant 20 20
20
21

Alkoxy curing sealant with Propiconazole 21 21
21
31

Alkoxy curing sealant with Tebuconazole 31 31
31
20

Oxime curing sealant 20 20
20
38

Oxime curing sealant with Propiconazole 38 38
37
37

Oxime curing sealant with Tebuconazole 37 37
37

Type of silicone sealant

48 A=UZAISARIK]|



Assessment of Fungal Growth Resistance in Silicone Sealants According to Test Methods

Alkoxy curing sealant with Propiconazole Alkoxy curing sealant with Teb I

pi Oxime curing lant with Teb zole

Oxime curing sealant Oxime curing with Pr

Figure 2. Comparative observation of fungal growth for 6 types of silicone sealants by LHCS 41 40 12
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AT/ A3 FHBOIEIRIHE H-8) AHE-LFA] 43k 7 %%Ol(uiniiW 248 ATE=2-4] 4ty
Fo(Z2uIUE A8) ATESSA] 73 Y

Table 5. Sequential observation of fungal growth over time by KS F ISO 21265

A complete medium

Type of slicone sealant After 1week After 2 weeks After 3 weeks After 4 weeks After 4 weeks
average

1 2 3 3

Alkoxy curing sealant 1 3 4 4 4
1 3 4 4
0 1 1 1

Alkoxy curing sealant with Propiconazole 0 1 1 1 1
0 1 1 1
0 0 1 2

Alkoxy curing sealant with Tebuconazole 0 0 1 2 2
0 1 2 3
0 1 2 2

Oxime curing sealant 1 2 2 2 2
1 2 3 3
0 1 1 1

Oxime curing sealant with Propiconazole 0 1 1 1 1
0 1 1 1
0 0 0 0

Oxime curing sealant with Tebuconazole 0 0 1 1 0
0 0 0 0
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Figure 3. Comparative observation of fungal growth for 6 types of silicone sealants after 4 weeks incubation by KS F ISO 21265
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Table 6. Sequential observation of fungal growth over time after precipitation at 50 for 4 weeks by KS F ISO 21265

A complete medium

Type of silicone sealant After 1week After 2 weeks After 3 weeks After 4 weeks After 4 wecks
average

1 2 3 4

Alkoxy curing sealant 1 2 3 3 4
1 2 3 4
1 1 2 2

Alkoxy curing sealant with Propiconazole 1 2 2 2 2
1 2 2 2
0 1 2 2

Alkoxy curing sealant with Tebuconazole 0 1 2 2 2
0 0 1 2
1 1 1 2

Oxime curing sealant 1 1 2 2 2
1 1 2 2
1 1 2 2

Oxime curing sealant with Propiconazole 0 1 2 2 2
0 1 2 2
1 2 2 2

Oxime curing sealant with Tebuconazole 1 2 2 2 2
1 2 2 2

Alkoxy curing sealant Alkoxy curing sealant with Propi Alkoxy curing sealant with Teb
(4 weeks) (4 weeks) (4 weeks)
Oxime curing sealant Oxime curing sealant with Propiconazole Oxime curing sealant with Tebuconazole
(4 weeks) (4 weeks) (4 weeks)

Figure 4. Comparative observation of fungal growth for 6 types of silicone sealants after 4 weeks incubation after precipitation
at 50C for 4 weeks by KS F ISO 21265
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