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TABLE 1
OZONE DISINFECTION SYSTEMS CONSTRUCTION MATERIALS COMPATIBILITY CHART
BASED ON LITERATURE SURVEYS & SERVICE EXPERIENCE
Service Area or z
Service Condition . Material Type and
A ;gﬁgaggn oF ERUITSARBAE Function or Component Designation Comments
Air Preparation Ambient air & Piping, fittings, flanges, | Carbon steel, cast |For use up to but not including
Equipment and compressed air. | tanks, pressure vessels, |iron, aluminum isolation valves for the ozone
Components valves, desiccant dryers, generator feed systems; conventional
compressors, ete. gaskets materials may be employed.
Warm humid air. 304 & 316 S.8.
Oxygen Treated as wet Piping 304 & 316 S.8. Where no welding is required.
Preparation oxygen-rich gas.
Equipment and
Components
Piping 304L & 316L S.S. |Where welding is required. The TIG
welding process should be employed
using compatible electrode materials.
Fittings & Flanges Compatible with piping.
Gate Valves Minimum of 150#, ANSI class
flanges.
- Trim Bronze
- Packing Virgin PTFE
Butterfly Valves Watfer type; minimum of 125#, ANSI
X class flanges.
- Body Cast Iron
- Seat Bronze, 304 8.5, &
316 S.5.; Buna-N
- Stem 304 & 316 S.8.
- Bushing Bronze
Dry Oxygen Gas | Piping Carbon Steel Polished welds; used in Europe, max
velocity for Oxygen 8 m/s (26 {t./s)
Qzone Dry Ozonized Ozone Generator 316 & 321 S.8. Non-welded applications.
Generating Gas
Equipment and
Components
316L & 321 S.5. Welding process - TIG and approved
electrode materials; also applies to
cooling water jacket.
Piping 304 & 316 S.S. Non-welded applications.
304L & 316L 8.8, | TIG welding with compatible
electrode materials.
Valves
- Gasket PTFE filled
- Body Viton-A lined cast
iron or 316 S.S.
- Shaift 316 8.8,
- Disc 316 8.8,
- Seat Viton-A
- Seal Viton-A
Contactor and Wet Ozonized Piping, Fittings, Flanges, |316 & 316L S.8. Not directly associated with ozone
Destruct System | Oxygen rich gas | Valving, Demisters, contactor construction, but applies to

(including recycle
streams)

Destruct Cabinets, etc.

all other appurtenances.

Head Space Seals & PTFE, 316 S.8.,
Gas Stops Hypalon
Contactor Type Il &V Use low water to cement mix ratio

Portland Cement

Reinforcing Bar

Galvanized or 10%

Minimum cover, 2 inches of concrete.

oversized
Fittings, Hatch Ways, 316L S.S. Especially concrete penetrations.
Vents, Valves, stc.
Contactor Wetted | Agueous Ozone | Water Bearing Typell &V Use conventional water stops, water
Parameter Structures, Electrical Portland Cement, |filled in Contractor area.

Conduit

PVC and 316 8.8.
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TABLE 2
COMPRESSION TEST RESULTS OF CEMENT BASED MATERIALS
Compression Load (Lbs)

Location Typell | TypeV | TypeV+ | TypeV +| Type V+|TypeV+| Speed Rapid
18% F.A. | 35% F.A.| 5% S.F. | 156% S.F. | Crete Set
16730 15510 15050 14920 18360 23560 10020 7007
17430 16940 15920 16720 16090 25310 10910 11640
Contactor 17070 15100 12760 15430 17400 26440 9950 13740
15680 13190 16030 14740 17320 28060 9700 10150
16430 12550 14110 13160 15690 24750 10930 11510
15270 19290 18940 16460 16710 23980 13430 11500
18930 22830 16490 17510 26000 23440 10960 10590
Off Gas 17850 19980 17840 15620 19800 22310 12890 10510
19900 19460 17470 12670 16080 26790 9998 13840
14220 22230 18070 15520 11470 26580 13560 16690

14580 13320 12990 12910 19880 18010 9688

Side 16450 16320 17260 15760 20460 26810 10510

Stream 18490 16820 13570 15080 14970 21910 8996

15620 15700 13470 14750 16120 26010 7977
11340 19220 13400 15920 14970 24890 7530 9326
11770 16360 14370 14060 14020 21900 7119 13680
Finished 10750 14030 15850 12960 13760 29400 11830 10810
Water 14380 15780 15480 13710 20150 25340 8790 12380
16570 14640 15790 15250 15930 24400 11010 5746
13580 15900 14460 13070 15390 18790 10850 10480
17250 14190 11040 13060 12830 25320 8746 8593
Wet 12660 16660 12060 13280 16860 27160 7808 11450
Control 12580 14400 12720 8649 16650 25630 10600 12290
11920 13640 12180 12590 15160 25850 8513 15930
13970 13360 14920 12340 12100 27310 5380 8368
12810 17260 15270 15410 13480 20350 11620 10320
Dry 14840 14960 16650 12360 17060 19660 14060 10610
Control 14500 14620 16110 13660 20110 17320 7836 6650
16260 15220 16770 13180 18400 26250 10350 12700
no value 15070 15330 15120 12360 25870 7440 11200

Elastomers averaged. Average tensile test results are shown in Table

Elastomers were evaluated for their potential as gasketing
materials. Test specimens were obtained from
commercially available sheet stock. Four-inch long
tensile test specimens with a 1/4" necked down region
were prepared in accordance with ASTM D412, "Test
Methods for Rubber Properties in Tension." The test
specimens were individually labeled and exposed in their
respective environments. Upon removal both scleroscope
hardness and breaking strength were measured. Test
specimens were run in triplicate and the results were
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4 and average scleroscope hardness values are presented
in Table 5. The tensile test results are presented as
breaking strength in pounds force for comparison
purposes and the hardness is presented as Shore A scale
hardness readings.

The test results indicate that both EPDM and Viton-A are
resistant to ozone under the conditions of exposure and
the duration of testing. All other elastomers have
deteriorated to some degree.
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TABLE 3
CORROSION RATE OF METAL ALLOYS
(mils per year)
METAL ALLOY CONTACTOR OFF GAS SIDE STREAM FINISHED WATER
STAINLESS STEELS
304 S.5. 0.007 0.006 -0.001 -0.007
304 S.S. Welded 0.007 0.008 0.002 -0.002
316 S8 0.002 0.002 0.004 0.004 I
316 SS Welded 0.006 0.007 0.002 0.002 |
410 §S 0.034 0.003 0.006 0.000 '
410 SS Welded 0.020 0.000 0.013 -0.029
430 S8 0.004 0.004 0.000 0.001
CA-BNM SS -0.002 0.005 0.014 0.012
17-4PH SS 0.001 0.001 -0.006 0.001
Nitronic 60 SS 0.003 0.003 0.001 0.000
COFPER BASED ALLOYS
CDA-706 (Cu/Ni Alloy) 0.361 0.498 0.184 0.015
CDA-B55 (Si Bronze) 0.343 0.017 0.240 0.098
CDA-230 (Red Brass) 0.861 0.048 0.344 0.090
CDA-240 (Low Brass) 1.086 0.040 0.349 0.092
IRON BASED ALLOYS
ASTM A285 Mild Steel 9.567 0.341 4.348 3.192
ASTM A515 Mild Steel 8.488 0.527 4,522 3.040
1010 Plain Carbon Steel 8.709 0.169 4.420 2.565
4140 HSLA Steel 9.231 0.340 4.495 3.092
4340 HSLA Steel 7.513 0.070 3.304 2.786
Grey Cast Iron 4.296 0.629 4.809 4.226
Hot Dipped Galvanized Steel 4,926 0.007 1.674 1.203
Durachlor-51 0.008 0.000 0.012 -0.962
ACTIVE METALS
Magnesium 3.056 -0.460 1,993 2,480 !
Zine 6.573 -0.019 3.855 1.431 [
Aluminum 6061 5,369 -0.004 2.319 1.199
Aluminum 5054 4.440 -0.004 1.909 0.758
TABLE 4
BREAKING STRENGTH OF ELASTOMERS
Tensile Load (LBS)
MATERIAL CONTROL | CONTACTOR | OFF-GAS | SIDE STREAM FINISHED
WATER
Red Silicone Rubber 25 12 10 17 21
Hypalon Rubber 41 25 23 20 18
Viton "A" Rubber g 10 6 ] 10
Ethylene propylene dimonomer 13 10 11 13 14
(EPDM) Rubber
Natural Gum Rubber 47 43 Disintegrated 84 69
#2 Natural Gum Rubber Disintegrated Disintegrated 23 24
Folychloroprene, Neoprene, 34 35 Disintegrated 38 34
Rubber
Buna-N, Nitrile, Rubber 31 20 Disintegrated 25 23
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