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ABSTRACT : This work is about the development of jet-fuel resistant PVC sealant using a polyester
plasticizer. PVC copolymer was compounded with adipic acid glycol(Songcizer P-3000) or DOP plasticizers.
Fuel-immersed and non-immersed penetration, solubility, flow, and elongation by tensile adhesion of PVC
compounds were measured. Penetration increase by fuel immersion and solubility of PVC compounds with
adipic acid glycol polyester plasticizer were smaller than those of PVC compounds with DOP plasticizer.
Elongation by tensile adhesion test of PVC compound containing 500 phr of Songcizer P-3000 decreased
proportionally to the content of DCDP (dicyclopentadiene) base petroleum resin adhesion promoter. Calcium
carbonate(CaCOs) filler inhibited the diffusion of fuel in all the PVC compounds and decreased the solubility
of PVC compounds containing Songcizer P-3000.
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A ZHE (jet-fuel-resistant sealant) 80 2= Yulzo g
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Table 1. Recipes and Properties of PVC Sealant Compounds Containing a Polyester Plasticizer(Songcizer P-3000)

Pl P2 P3 P4 PS P6 p7 P8 P9 P10 P11
PVC 100 100 100 100 100 100 100 100 100 100 100
Songcizer 400 | 500 | 600 | 500 | 500 | 500 | 500 | s00 | 500 | s00 | 500
P-3000
Sukorez
SU.120 - - - 100 200 300 400 100 100 100 100
CaCO; - - - - - - - 100 200 300 400
Penetration
(0.1mm) 151 193 237 177 171 168 146 141 129 125 9]
(25°C, 150g, 5s)
Tensile
Adhesion- 15 95 | 105 | 75 60 50 15 80 85 70 45
Elongation
(%)
Flow(mm)
(60°C. Shre) 0 0 0 0 0 0 0 0 0 0 0
Penetration-

Immersed after | hour | 204 257 284 190 195 201 228 155 159 154 123
drying (#53) | (+64) | (+47) | (F13) | (+24) | (+33) | (+82) | (+14) | (£30) | (+¥29) | (+32)
(difference)

HH 0,
Solubility(%) 297 | 2375 | 282 | 327 | 504 | 601 | -420 | 230 | 248 | -1.65 | -1.19

(after lhr drying)

Penetration-

Immersed after 30days | 119 146 181 144 151 150 141 107 105 100 74
drying (-32) | (47 | -56) | (33} | (20) | (-18) | (-5) | (39 | (-:29) | (:25) | (-1D)
(difference)

Solubility(%) 032 | 022 | 028 | 054 | 034 | 054 | 081 | 030 | 048 | 044 | 038

(after 30days drying)

=4 A"
Thermocouple PVC BH—?}%O ZﬂJ_’ /\é% Table ]‘L‘_ 20‘” _7_01

Temperature
controller

Additlves(Plasticizer, filler, Stabllizer, etc.)

Figure 1. Schematic drawing of compounding process.30
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Table 2. Recipes and Properties of PVC Sealant Compounds Containing a Phthalate Plasticizer(DOP)
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
PVC 100 100 100 100 100 100 100 100 100 100
DOP(phr) 400 500 600 500 500 500 500 500 500 500
Sukorez
SU-120(phr) - - - 100 200 300 300 300 300 300
CaCOs(phr) - - - - - - 100 200 300 400
Penetration
(0.1mm) 224 288 >300 274 264 260 239 239 235 229
(25, 150g, 5s)
Tensile
Adhesion- 105 200 265 60 75 130 140 175 180
Elongation(%)
Flow(mm)
(607, Shrs) - - - - - - 4 4 3
Penetration-
Immersed >300 267 261 259 252
after 1 hour drying 2300 | >300 1 =300 | >300 | >300 | 0 | Gogy | o(+22) | (24) | (423)
(difference)
e
Solubility(%) 327 | <199 | 038 | 035 | 043 | 133 | 218 | 186 | 795 | 7.53
(after lhr drying)
Penetration-
Immersed after 30days 141 175 259 160 159 162 175 110 115
drying -83) | -113) (-114) | (-105) | (-98) | (-58) | (-64) | (-125) | (-114)
(difference)
Solubility(%)
(after 30days drying) 6.39 8.07 9.12 797 8.88 8.26 7.20 6.85 10.02 9.88

Table 3. American Standard Specifications for Hot-Applied and Jet-Fuel-Resistant Joint Sealant

Properties

ASTM D 1854-96

ASTM D 3569-76

ASTM D 3581-96

Title

Jet-Fuel Resistant Concrete
Sealer, Hot-Applied Elastic

Type

Joint Sealant, Hot-Applied,
Elastomeric, Jet-Fuel-Resistant
Type for Portland Cement
Concrete Pavements

Joint Sealant, Hot-Applied,
Jet-Fuel-Resistant Type, for

Portland Cement Concrete and

Tar-Concrete Pavements

Nonimmersed
Penetration
(25, 150g, 5s)

not more than 130

not exceed 130

not exceed 130

Immersed Penetration

not more than 155

not exceed that of
nonimmersed penetration

not exceed 155
increase not more than 25

Flow

not more than 30 mm
(after 5 h at 60+17C)

no flow
(after 72 h at 70+17C)

not exceed 30 mm
(after 5 h at 60x17C)

Solubility

not more than +2.0%

not exceed +2.0%

not exceed +2.0%

Resilience

60%, minimum

Resilience, Oven-aged

60%, minimum
(after 2412 h at 70x£17C)

Artificial Weathering

No Flow, No Blister, etc.
(after 160 h of exposure)

Tensile Adhesion-
Elongation(%)

500%, minimum

*  Test method : ASTM D 5329.

** Bond(Nonimmersed, Fuel-Immersed,

were not contained in this table.

and Water-Immersed) tests and flexibility test
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N
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2 ol o} N B PAF F A=g 3
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(% change in weight)S 3}$tt
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FES] FKp).

FW(final weight) - 24A]7y AR § BollA &3 3
Ths Folxl AR B9t Ax%

T3 HUES A ()

S A~
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P
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3-5 o1& HEAIE(tensile adhesion)
LFHEAA PG A HS ASTM D 53299 A
e ozt AAAA F sl 2z EE

(2X3X4 inch)S 2X3 inch Ho| AZ ulFR A 3l
2.54 em(l inch) ] Fil F EE Alo]d) o]gA|
2 B3l N BRE VE O o Tl mA
& PVC ARE PR ol AedN A
ol WSl WEQD: W Agel Hde
2X3X1 inch7} Ho}.

e 2N 247 Al e ABE BE T A
33t A 2E o]-835te] AEAY 7)(Ductility Testing
Machine, Model DA-725, FolA|gd 7)ol A% o
< 12.7£2.54 mm/min(0.5£0.1 in/min) £%2 A|H
Ho| H&R u}3)(adhesive failure) = 23 A
(cohesive failure)o] E w714 QIAANFE 53519
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FEHAE 4TS ¢ 7 Utk B A=
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‘“*Oﬂ*i DOP9] 7tast &3vt o] ZA Jeltd-&
& Sk WAESAY AUES 0 79
ASTM D 1854, D 3569 & D 3581(Table 3)oll= =
F AUE7} 130 o3l2 FAst o= 2 Song-
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A= Zart vERgTh ol PVCY Tyt oF 81
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Figure 2. Percent weight change of PVC sealant com-
pounds containing Songcizer P-3000 plasticizer depen-
ding on the content of CaCOs(dried for 1 hour and 30
days after fuel immersion).
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Figure 3. Percent weight change of PVC sealant com-
pounds containing DOP plasticizer depending on the
content of CaCOs(dried for 1 hour and 30 days after
fuel immersion).

] F#o] Z7I% Zlola Sy} oKl el
Bee 7haArt d5fo) g3 FEHo] S
Y435 Azbolt}h. Table 39] ASTM F2(D 1854, D
3569 2 D 35800l 147 AxE &3 walst
12%0l5t2 A0 ot Mk o] J1EE UE
3= 21 Songeizer P-30009] 79 ghabd<ro] 7t
Z} 300 2 400 phr X3FE P10 2 Pllo]3l DOPE
AREEE e 'abdgel 242} 0, 100 2 200 phr
23kg D4, D7 B D8 HigtE-Eo|th 1}, o]
71%& 30d xFE HE3sH DOPE AME3E A

E5 BA33LA Songcizer P-30002 ARESH
= WiEEe] AP olgidt Aol

O .
T

Agde =
&8 o7 Songcizer P-30000] DOP Rt} WA=

Elastomer Vol. 38, No. 4, 2003



& AZAAck B48 ARAE AAIR Az
o sl 38 A e HYskel due
o=

o]
"ok B A7ox ASTM AEHPHD 5329)0
A HAERAGe] Y A5t ASTM 14S
star W2 YAERAo] 48 AlET)
ASTM A& 2R Uv Egeo] AT 5+ 9
ot 2y, ATE YAERAC] bl¢
AR Gl gt T FUL Folx)7] wiEe
1RE AlgE 714471 98
g o] AEA FAd 4

ol o
BE PR ARG Po| v A=old A3
e &+ Uk

B AYolA] SU-1202] 93 Songcizer P-3000
& AREEE PVC Wj3H2(Table 19] P4~P7)e] 14]7}H
22T Bal=7t SU-1209] §F F7tol et vlol
U o g AAE AOE Hol ASf9 e
771 309 AzxFe] BIwrt ksl A
o2 B o 7tAA &3 F/M7)E Eol
A ARl Qs Wl FUsiA AREY]
HWAERGS Hs7)e Aoz veEigth £33
DOPZ AMg-3H PVC HjE2(Table 2¢] D4~D6)d]
AE SU-1209] ghego] F718 uf gall=r) <k
F7hke 4% Btk mEA, Jgs ¢ &3
= H3 23z A9 A§ Ssu-1202 HFA F
AR Asfro o3 837t 7] dFel PvC A
FE WAERAL S A 7= sos gdd.

B3z A Ay hilkey FA9s A%
o] AY= Walel FALSHA ZhaAle] wigk ofEA
o] Z3HAl vlehdth 7}AA = Songeizer P-3000&
AREEE ASole BRbdEe §ido] 1] w
2t 1A AZReAMe Blmr) vlolds goz
Augle] Zol=E Rog Kol % Zly} a4t
Zgol sl sk Ag & F Atk ol &

A ~xw] 384 A4z, 2003

e I
koA AN IE AErE M8 Adch ey
AT IARE A2 YR gl s vk
+F TF IV HUE STkl 7t Folske
Ao® vehe F, A5H ke F7HIE 4
vhe 238 Biou Az A A8/ 7t
A8 a7t staA Faol 2L Agd AA U
g g JeuE ol Ho S 8= i
ARz Adste @abdgo] ARfe e A
Wik AR ARAE § vk eikdy I
7t WE FHF 309 AzRAlY AAE AaH
< & 74 AYw gHE dXse d9E
By
7HeA2 DOPE AR PVC HiEo] e )
frAdol BEFatel DI E D29] AR AT 14
AZAE Aol e S &3=rt 49
238 Fo] it FHE BALE o
HERO do] ooz Bstn 98
b baeAle] AAF] B gol F% 1A
2 wolAy zeju 714A AAd
iz Beta ¥ 1A A
e dERH B AR e A=
Y2 JERga 30d 7142F s dsat
2Y A% AAEA JtAA AR A gEH
e FAZAARE B T 1AL ARA
S EE HY BibEgo] A8fRo 93 7h4A
3o w2 FF ZAE 300 phrel KDL
7.95%) A 0 phr(D62] 1.33%)°]] ulsh <k 6u) =
T2 FIZA 2o} FE2Hog 304 HRA
o] AFME 100 L 200 phre] o rl= Ophr
o B3] RBE|EE ZAKXF|AL 300 phr o] ol AE
L3852 =717 cKTable 2). 28302 DOPZ
500 phr £38F3h= PVC uj§H-Eol A gakd4-2 100
H

|o
!

SlA

A

r

2
£ o rx
ok

2
o oy
o ol it

ol @ SR L

2 200 phro] $HEEY of sliAe] 828wl
£ &32 zka 300 phr o)RelXE Amfo
e ARG kA 858 FFse 9%
o @rn BoEn



Z2o 2 7t2AE A3 MAERA PVCA HdEE 351

Table 4. Calculated Fuel Content of PVC Sealant
Compounds Dried for 1 Hour after Fuel Immersion

P4 | P8 | P9 |P10| P11 | D6 | D7 | D8 | D9 | DIO

Fuel
content| 3.81 [ 2.69(2.96|2.09|1.57[6.93|5.25|4.99,2.07 | 2.35
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