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EVA Sheet and Butyl Rubber based Waterproofing-Anti-Corrosion
Sheet for Corrosion Maintenance and Repairing in the Interior
Side of the Large Steel Pipes in Water Treatment Facilities
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This study discusses the applicability of environmental friendly EVA based butyl rubber self-adhesive waterproof sheet designed to
prevent corrosion of large scale pipes used in the water treatment facilities during th water treatment process. The experiments
conducted tested the waterproofing sheet‘s adhesion strength on the steel surface of the pipes and checked for whether the material
has the proper response properties against the various environmental conditions. In addition, it the sheet adhered to the steel pipe
was to see if the adhesion hold against the water pressure due to the ingress of inflow water. Finally, the waterproofing sheet’s
adhesion strength was tested on a rusted steel surface to confirm whether the material has the necessary properties to secure stable
adhesion strength and prevent corrosion of steel pipes at the same time during the process of installation or maintenance. As a resuilt,
the self-adhesive waterproof sheets showed that all attachments in the untreated, long term pressuring, immersion in chemical
substance (hydrochloric acid, hypochlorous acid, sodium hydroxide), low temperature (-20°C) conditions showed a adhesion
performance of higher than 1.5N/mm, which is the performance standard of KS F 4934. Also, in the testing to check for the adhesion
property against inverse water pressure, it was observed that the adhesion failure did not occur even up to 3.0N/mm? pressure. Also, in
the process of assessing the adhesion performance on rusted steel surface, specimens after 12 hours of corrosion treatment was
shown to have 2.1N/mm, and specimens after 168 hours of corrosion treatment was shown to have 2.0N/mm adhesion strength
performance.
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Fig. 1. Water treatment facility supply trend(source: ministry of environment 2015 waterworks statistics)
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Fig. 2. Waterworks process(source: suwon waterworks office)
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(@) Rust inside steel pipe

(b) Steel pipe after repair

Fig. 3. Steel pipe after corrosion and repair
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Table 1. Material properties of butyl rubber

A

Item Property description

Exterior Colorless transparent rubber elastic

Specific gravity 0.92

Mechanical strength Normal

Thermal property In between -30~150°C

Excellent electrical insulation

Electrical property tan &: approx. 0.0004
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Table 2. Test criteria

Test criteria Test condition

No treatment

Longterm pressure treatment

Longterm immersion

Steel plate adhesion ) HCI(5%)

strength(peel-out) Ch§m1cal HCIO(1%)
resistance

NaOH(5%)

Low temperature(-20°C) condition

Wet, dry condition repeated

0.5N/mm?

Reverse leakage L ON/mm
. Reverse leakage .ON/mm
resistance ressure -
performance p 2.0N/mm
3.0N/mm’

Low oil resistance and low solvent

Chemical property resistance

(Reference to “Plastic Material Reader”)

Performance of | Aqueous solution | 12hours of immersion

of sodium
chloride(2%)

rust-generating steel

pipe(peel-out) 168hours of immersion
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(@) Untreated (b) Long term Immersion

(d) Dry treatment

(e) Low temperature condition (f) Test progress status

Fig. 9. Test specimen pretreatment and status

Table 3. Test criteria summary
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Fig. 10. Reverse Leakage Resistance Test Method
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Test criteria

Test method

Untreated

After attaching a waterproof sheet of 150x50mm on the steel plate, peel the specimen and calculate
the average value for the load at 50mm with the exception of 20mm

Long term pressure |A weight of 5kg load was applied on the test specimen for 7days, followed by a peel-out test

Steel

i Long term immersion
pipe & to a peel-out test

A 150x50mm waterproof sheet was attached to the test specimen, and the test specimen was subjected

adhesion
performa-|  Chemical resistance The. test specil'nens were imme?sed in chem'{cal water(5% hydrochlori'c acid,' 1% h?/p?o?hlorous acid, '5%
nce sodium hydroxide) for 7days using the selection method of water service business division of Seoul city.

Low temp.(-20°C)
condition

A 150x50mm waterproof sheet was placed on the test specimen which was set to rest for lhour or
more under a low temperature(-20°C.) environment.

Wet, dry repeated

The specimens were immersed in water at a temperature of 20+2°C for 24hours, then taken out and
dried in a chamber at a temperature of 40+2°C for 3hours repeatedly, followed by a peel out testing.

Reverse leakage resistance
performance

After attaching the sheet to the upper part of the acrylic plate, a fluorescent solution is injected from
the back side where the sheet is attached to measure the degree of diffusion of the solution.

Performance of rust-generating

teel pi
steel pipe rust on the steel sheet.

Tests were carried out in the same manner as the non-treated specimens with steel pipe attached to the
test specimens immersed in sodium chloride aqueous solution(2%) for 12hours and 168hours for generating
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(b) NaCl(2%) immersion status

(@) Untreated specimen

Fig. 11. Test specimen pretreatment and status

o= =5 YIAFV] RlotH HRALES +E2A(2%)0f ZE Al
B HRolo] =of LS RESIUCE EoF FRIZAER 2424
Of 37Hoil AliEE HRIGIRASM, BX| ARZK2 Z12E 124121 1684
o2 X0IE 70| ZHof Z=l= =9 =2 t=A o 7
FAE| Al SYet HHo2 BAds WIS AlgiEs MA
ot AlglS ZIAGHICt

AlgH HxE| & = 2 & Ofs Fig. 1t 2t

=
710l et e Yol et &M= THS Table 31t

3.1.2 0#

2 S0l Fxie| 2Ads Zaks 25N/mmz 2RILle
O, Ol= SHRAATZE KS F 49349 Peel-Out Al& A5 719!
15N/mmEEfOF667% M35 Txli LIERSATH b et
PRIt A= ElCt

X
Zol0ll Thall H7[ =EXI2[0fA °F 40%, *7| Zr0lM 2f 86.7%,
GLO|A 2F 20%, RIOFHAL0M|A 2f 33.3%, ASHAEFOH|A

272 vol. 5, No. 3 (2017)

Table 4. Performance test result of steel pipe surface adhesion

table
Test criteria Adhesion KS(1.5N/mm)
strength(N/mm)|  value, %
Untreated 2.5 +66.7
Long term pressure 2.1 +40.0
Long term immersion 2.8 +86.7
) Hydrochloric acid(5%) 1.8 +20.0
rCelslfsrtrlz:::fI: Hypochlorous acid(1%) 2.0 +33.3
Sodium hydroxide(5%) 1.7 +13.3
Low temp.(-20°C) condition 2.6 +73.3
Wet, dry repeated 1.6 +6.7
3.0 2.8
25
2.0 18
1.5
1.0
0.5
00 Longterm Wet, Dry

Longterm
Immgersion HCI5% HCIO1% NaOH 5% Temperatu Condition
re (-20°C) Repeated
L1 Condition

Chemical Resistance

Pressure

trea!mem Treatment

Fig. 12. Performance test result of steel pipe surface adhesion
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Table 5. Reverse leakage resistance performance test results

Injection pressure(N/mm?) Test results
0.5 No diffusion of fluorescent solution
1.0 No diffusion of fluorescent solution
2.0 No diffusion of fluorescent solution
3.0 No diffusion of fluorescent solution

Fig. 13. Results of leakage resistance test at 3.0N/mm?
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Table 6. Experimental result of surface adhesion of rust-generated

steel pipe
2% Sodium chloride Adhesion KS(1.5N/mm)
immersion time strength(N/mm) Value, %
12hours 2.1 +33.3
168hours 2.0 +40.0

(@) 12hr specimen

(b) 168hr specimen

Fig. 14. Corrosion status
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