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Transfer Materials in Distillation Desalination
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Abstract: Distillation desalination is one of the most popular processes of desalination, which is to vaporize sea water
and condense to obtain potable water. The heat transfer materials cost accounts for 15% ~22.5% in the total infrastruc-
ture of the project. The heat transfer materials used to vaporize sea water is not only in a demand of high corrosion resist-
ance of seawater and heat conductivity but also a reasonable price. The selection of heat transfer materials should compro-
mise between cost, lifetime and heat transfer properties. The suitable selection could reduce the price of the desalination
project and the cost of desalination. Copper alloy and titanium alloy are presently popular heat transfer materials. Normal-
ly, copper alloy tube is used for multi-stage flash distillation, the combination of titanium alloy tube and copper alloy tube
for multiple-effect distillation. To develop new heat transfer materials to reduce the cost is one main pursuit of desalination
industry. The new aluminum alloy and super steel comparing with traditional materials, the cost is lower with the same
product capacity. There is evidence that aluminum alloy and super steel will be the popular materials for heat exchangers
in future. In this paper, the heat transfer metal materials applied for the distillation desalination, including titanium alloy,
copper alloy, aluminum alloy and steel, are summarized. The discussions about corrosion resistance, heat transfer effi-
ciency, cost and application precautions of the materials used for distillation desalination have been conducted. The new
develop polymer heat transfer materials are also introduced briefly.
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Table 1 Material selection for MSF heat transfer tubes
Frequent Occasional Rare
70/30 Cu/Ni 1§$§§;;Aiﬁw
Brine Heater 66/30/2/2  90/10 Cw/Ni o b
Cu/Ni/Fe/Mn famim he
plate)
Heat Transfer Tube
Heat Recovery
section
High Temperature ~ 70/30 Cu/Ni
Stage 112 C ~ 66/30/2/2 90/10 Cu/Ni Al-brass
70 °C Cu/Ni/Fe/Mn
. 90/10 Cu/Ni
SI:)W TBSTP?’;:)“ZE 90211015“{1“ Titanium (ASTM  70/30 Cu/Ni
age Below -brass B3382)
Heat Transfer Tube 70/30 Cu/Ni 90/10 Cu/Ni Al-brass

Heat Reject section Titanium
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BEPRT A, SRR, % 2 R I — 2 [ 4 MED
WAL T RE M . Bk E SR 4 A
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oK ), — e F T b il PR RE O R RS A, AR
R PR« AR RH RS B A 5 B
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Table 2 Materials selection for some MED plants heat

transfer tubes

Plant Evaporator Condenser
First row tube  Other rows tube tubes
Mirfa Ti Al-Brass Al-Brass
Jebel Dhanna Ti Al-Brass Al-Brass
Sila Ti Al-Brass Al-Brass
Trapani Ti Al-Brass Al-Brass
Ashdod Ti Al-alloy Al-alloy
Curacao Ti Al-Brass Al-Brass
St. Marteen Ti Al-Brass Al-Brass
Nagoya Al-Brass Ti Ti

Las Palmas Ti Al-#5052 Al-#5052
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Table 3 Nominal compositions and number of copper alloy used in desalination plants

Nominal compositions Number
Alloy
Cu Zn Al Sn Ni Fe Mn As UNS GB

Al-brass 76 22 2 0. 04 C68700 HAI77-2
Sn-brass 70 Rem 1.2 0.04 (C44300 HSn70-1
90/10 Cu/Ni Rem 10 1.5 1.0 C70600 BFel0-1-1
70/30 Cu/Ni Rem 30 0.6 1.0 C71500 BFe30-1-1
66/30/2/2 Cu/Ni  Rem 30 2.0 2.0 C71640 BFe30-2-2
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Table 4 Nominal number and compositions of 5000 series aluminum alloy

UNS Number

Compositions

Si Fe Cu Mn Mg Cr Zn Ti

5052 0.25 0.40 0.10 0. 10 2.2~2.8 0.15~0.35 0.10

5083 0. 40 0.40 0.10 0.40~1.0 4.0~4.9 0.05~0.25 0.25 0.15
5086 0. 40 0.50 0.10 0.20~0.7 3.5~4.5 0.05~0.25 0.25 0.15
5154 0.25 0.40 0.10 0.10 3.10~3.90 0.15~0.35 0.20 0.20
5356 0.25 0.40 0.10 0.10 4.50 ~5.50 0.05~0.20 0.10 0.06 ~0.20
5454 0.25 0.40 0.10 0.50~1.0 2.4~3.0 0.05~0.20 0.25 0.20
5456 0.25 0.40 0.10 0.50~1.0 4.7~5.5 0.05~0.20 0.25 0.20
5754 0. 40 0.40 0.10 0.50 2.6~3.6 0.30 0.20 0.15
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Table 5 Number and compositions of steel used in desalination plants

Nominal compositions

UNS Number

Cr Mo Ni Mn P S Si Co C N Ti & Nb
S44735 29 4 0.3 0.5 0.03 0.01 0.4 0.03 0.02 0.02 0.5
534565 24 4.5 17 6.0 0.01 0.45
832645 24 7.3 22 3.0 0.02 0.001 0.4 0.1 0.5
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Table 6 Desalination heat exchanger materials

5154 S44735 C68700 C70600 C71500 C71640 R50400
Materials Al Mg3 AL-294CR Al-brass 90/10 Cu/Ni  70/30 Cu/Ni Ci?;ﬁ?gz//;[n Ti Gr. 2
Density (g;/cm3 ) 2. 66 7.90 8.40 8.90 8.95 8. 86 4.50
Th?rv“&il&”_‘dgﬁ)“‘y 150 17 100 50 29 25 22
Yield strength ( MPa) 120 415 110 105 125 170 730
Tube Thickness ( mm) 0.5 0.7 0.7 0.7 0.7 0.3
Cost Index 1 9.2 4.2 5.6 5.8 7.0 16.7
Abrasion + + - - - - - - +
Pit Corrosion + - - - - - - - + +
Crevice Corrosion + - - - - - - - - - + +
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