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Development of self-sealing waterproof materials using GRT powder'

Dong-Min Lee and *Joong-So Choi
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Abstract

Four sheet-shaped and one soft-shaped self-sealing waterproof materials were prepared to recycle some GRT(Ground Rubber
Tires). Their physical properties were tested to consider characteristics of them. The self-sealing waterproof materials were con-
sisted of GRT/super absorbent polymer(SAP)/binder and mold by a hot press after mixing with a batch-typed internal mixer. The
average size of GRT particles was -40 mesh, SAPs were commercial GE-500F and poly(AM-SAS-AA) prepared in this work.
Binders were PU, EVA, LDPE, SBR, and poly(2-EHA). And PU film was attached to improve the properties of waterproof mate-
rials. Characteristics of self-sealing waterproof materials consisted of by GRT/GE-500F/EV-600/PU film and GRT/GE-500F/
SBR(vulcanization)/PU film among the developed self-sealing waterproof materials were similar to the commercial products.
And properties of the soft-shaped self-sealing waterproof materials consisted of by GRT/GE-500F/Poly(2-EHA) and GRT/
Poly(AM-SAS-AA)/Poly(2-EHA) were improved within from four times to twenty times compared to the one of the commercial
products.
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Fig. 1. Schematic diagram of synthesis apparatus.
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Table 1. Agent informations for a preparation of self-sealing waterproof materials

Components Agents Specification(Commercial name) Source
GRT Ground Rubber Tire -40 mesh KERC
Poly(acrylic acid) sodium sait Special grade(-30 mesh, -100 mesh) Aldrich
SAP . (PAAS) GE-500F(commercial) KOLON CHEM
Poly(AM-SAS-AA) Preparation this work
PU Polyurethane(40A) DOW CHEM
SEBS Styrene-ethylene-butylene-styrene Shell
EVA Ethyl vinyl acetate(EV-600) HPC
LDPE Low density poly ethylene(LD-61) SPC
Binder
SBR Styrene butadiene rubber(KOSYN 1721) KKPC
S Special grade Aldrich
TBBS N-tert.-butyl-2-benzothiazole-sulfornamide Aldrich
Poly(2-EHA) Preparation, poly(2-ethylhexylacrylate) this work

KERC : Korea Environments & Resources Coperation, HPC : Honam Petrochemical Coperation
SPC : Seoul Polychem Inc. KKPC : Korea Kumho Petrochemical Co. LTD
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Table 2. Classification of the prepared self—sealing waterproof materials

Items Compositions Sample
Type post number
GRT -40 mesh GRT
Sheet .
Type I SAP PAAS(special grade) No. 1~9
Binder PU, SEBS
GRT -40 mesh GRT
Sheet SAP GE-500F No. 10~16
Type 11
Binder PU, EVA(EV-600), LDPE(LD-61)
GRT -40 mesh GRT
Sheet SAP GE-500F No. 17-24
Type 111
Binder SBR(alone), SBR(vulcanization with S)
GRT -40 mesh GRT
Sheet
Type IV SAP GE-500F No. 25~30
Binder EVA(EV-600), SBR(vulcanization with S), PU film
GRT -40 mesh GRT
Soft SAP GE-500F, Poly(AM-SAS-AA) No. 31~42
Type 1
Binder Poly(2-EHA)
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EHA)E 348.15K2 7}9E interal mixero] go] 105
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sheet type IV "R sheet typell 2 111 H==A412] ¢
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Fig. 3. Comparison of absorption capacities between poly

(AM-SAS-AA) and GE-500F.
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Table 3. Various self-sealing waterproof materials composed of GRT/SAP/Binder.
Components SAP(wt%) Binder(wt%) Support
GRT
GE- Pol Pol PU
]\“/;2::?;12017 (wt%) | PAAS SOOF | (AM-S A)é- AA) PU |SEBS| EVA |LDPE| SBR | S |[TBBS (2-EI—;, A)| fim
1 85 1 - - 14 - - - - - - - -
2 81 1 - - 18 | - - - - - - - .
3 79 1 - - 20 - - - - - R - -
4 82 1 - - 14 | - - - - - - - -
5 Tsyt;etl 79 | 1 - - 7 - -] -1 -]-1- 3 5
6 77 1 - - 19 - - - - - - - -
7 84 2 - - 14 - - - - - - - -
8 79 2 - - 17 - - - - - - - -
9 78 2 - - 19 - - - - - - - -
10 85 - 5 - 10 - - - - - - - -
11 80 - 5 - 15 - - - - - - - -
12 85 - 5 - - - 10 - - - - - -
3] Sheet e 5 - T s -] -1 - - 5
Type 11

14 75 - 5 - - - 20 - - - - - -
15 85 - 5 - - - - 10 - - - - -
16 80 - 5 - - - - 15 - - - - -
17 75 - 5 - - - - - 20 - -
18 70 - 5 - - - - - 25 - -
19 65 - 5 - - - - - 30 - -
20 | Sheet 60 - 5 - - . - 1 35 - -
21 Type I 75 - 5 - - - - - 15 | 3 2 - -
22 70 - 5 - - - - - 20 3 2 - -
23 65 - 5 - . - - - 25| 3 2 . _
24 60 - 5 - - - - — 30 | 3 2 3 -
25 79 - S - - - 16 - - - - - 0.15 mm
26 74 - 5 - - - 21 - - - - - "
27 Sheet 69 - 5 - - - 26 - - - - - "
28| Type IV | 79 - 5 - - - - -3 2 - "
29 74 - 5 - - - - - 16 3 2 - "
30 69 - 5 - - - - Sl [ 3] 2 - "
31 72 - 1 - - - - - - - - 27 -
32 70 - 3 - - - - - - - - 27 -
33 68 - 5 - - - - - - - 27 -
34 66 - 7 . - - - - - - - 27 -
35 64 - 9 - - - - - - - - 27 -
36 Soft 62 - 11 - - - - - - - - 27 -
37 Type | 72 - - 1 - - - - - - - 27 -
38 70 - - 3 - - - - - - - 27 -
39 68 - - 5 - - - - - - - 27 -
40 66 - - 7 - - - - - - - 27 -
41 64 - - 9 - - - - - - - 27 -
42 62 - - 1 - - - - - - - 27 -
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Table 4. Mechanical properties of self-sealing waterproof materials of sheet type I.

g. 5. Absorption capacities of water proof materials com-

Waterproof materials
Properties I;_/S;\g GRT/PAAS/PU GRT/PAAS/PU/SEBS GRT/PAAS/PU
No.l No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9
Tensile 2452
Slrength(N/cmz) over 2653 2857 340t 2132 2613 2757 2617 2651 2868
Elongation(%) 1?/(; 4222 473.8 479.3 391.8 414.1 453.0 409.7 4279 459.6
Absorption 430 5066 | 3790 | 2355 | 2605 | 2340 | 1495 | 7595 | 5765 | 3525
capacities (%) over
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Fig. 6. Absorption capacities of water-proof materials com-
posed of GRT/PAAS/PU.
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3.3.2. Sheet type Il
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Table 5. Comparison of mechanical properties for waterproof materials of sheet type Il with commercial ones

Waterproof materials commercial
Properties 13<7S31\2 GRT/GE-500F/PU GRT/GE-500F/EVA GRT/GE-S00F/LDPE |  Waterproof materials
No.l0 | No.il | No.12 | No.13 | No.l4 | No.l5 | No.16 |Tight Fret| HYBEN-SHEET
Tensile 2452
Strength(Nien) | over | 21O 3743 | 2700 | 2852 | 3058 1527 1842 1502 3653
) 450
Elongation(%) | 351 432 265 289 312 67 74 591 1300
Absorption 450 446 402 452 435 408 440 430 448 412
capacities (%) over
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3.3.3. Sheet type III
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Fig. 7. Absorption capacities of commercial waterproof

materials.
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Fig. 8. Absorption capacities of water-proof materials com-
posed of GRT/ GE-500F/Binder(PU, EVA, LDPE).
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Fig. 9. Absorption capacities of waterproof materials com-
posed of GRT/GE-500F/SBR.

Table 6. Comparison of mechanical properties for waterproof materials of sheet type III.

Waterproof materials
Properties KSM 3736 GRT/GE-500F/SBR GRT/GE-500F/SBR(vulcanization)
No.17 No.18 No.19 No.20 No.21 No.22 No.23 No.24
Tensile 2452
Strength(N/em?) over 1724 1778 1922 3142 3342 3365 3370
Elongation(%) j\i?r 263 287 298 286 295 303 305
Absorption 450 450 422 359 412 392 358 324
capacities (%) over

J. of Korean Inst. Resources Recycling Vol. 14, No. 4, 2005



dElolo] fiRe o183 HERRTIE Biokit B 31

500

400 |

£
2 300k
o
©
o
o]
o
c  200F
kel
5
2 —u—Np.21
2 1o —e—No22
—4—No0.23
—v—No.24
ok
) L ) ! L 1
0 500 1000 1500 2000 2500 3000

Time (min)

Fig. 10. Absorption capacities of water- proof materials
composed of GRT/GE-500F/SBR(V).
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3.3.4. Sheet type IV

Sheet type IV WAlE binder?] e ¥ ZAA|ALS
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(vulcanization) B H7HAE ARE-3le] AZE A B
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11. Absorption capacities of water-proof materials com-
posed of GRT/GE-500F/EV-600/PU film.
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12. Absorption capacities of water- proof materials com-
posed of GRT/GE-500F/SBR(V)/PU film.
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Table 7. Mechanical properties for waterproof materials of sheet type V.

Waterproof materials
Properties ];78_;\2 GRT/GE-500F/EV-600/PU film GRT/GE-500F/SBR(vulcanization)/PU film
No.25 No.26 No.27 No.28 No.29 No.30
Tensile Strength 2452 2851 3112 3346 3153 3349 3374
(N/em) over
. 450
Elongation(%) 468 498 524 457 473 513
over }
Absorption 450
capacities(%) over 405 402 395 420 400 3622
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Fig. 13. Absorption capacities of water- proof materials com-
posed of GRT/GE-500F/Poly(2-EHA) and water-
stop-RX.
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Fig. 14. Absorption capacities of water- proof materials com-
posed of GRT/Poly(AM-SAS-AA)/Poly(2-EHA).
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