PROCESS
TECHNOLOGY

ENGINEERING

DATA

Heat Exchanger Solution Guide

TYPE OF HEAT EXCHANGER
.. Fluoropolymer, Hastelloy C®, or Zirconium
............................................ Fluoropolymer
Actane Salt ........ ... Fluoropolymer
Acid Sulfate .. ... Fluoropolymer
AICONIEE ..t Fluoropolymer
Alkaline Cleaners (Electrified). ... 316 Stainless Steel
Alkaline Soaking Cleaners .. ... 316 Stainless Steel
Alodine (most formulas) ...... .. 316 Stainless Steel
Alstan ... ... 316 Stainless Steel
Aluminum Bright Dip .....eeovieeiiiiieeeeee e Fluoropolymer
Aluminum Cleaners ...... 316 Stainless Steel

Actane 70, 80 ...

Aluminum ChIONdE ......ccveiiieiiceeee e Fluoropolymer
Aluminum Sulfate ... .. 316 Stainless Steel
Ammonia........c.ceeeee .. 316 Stainless Steel
Ammonia Persulfate ............cccoovviiiiiiieeeeecee e Fluoropolymer

Ammonium Bi Fluoride..
Ammonium Chloride .....

... Fluoropolymer
................................... Titanium
Ammonium Nitrate ....... 316 Stainless Steel or Tantalum
Anodizing (Aluminum)............ ... Fluoropolymer
ARP 28, 80 Blackening Salts..........ccccovvvieiiieiiiiiciiees Fluoropolymer
AISENIC ... .. 316 Stainless Steel

Barium Chloride .. .. Titanium
BeNZOICACIH ... Titanium
BIaCK NICKEI ...t Fluoropolymer
Black Oxide (Hi-Temp) ..... .. 316 Stainless Steel
Black Oxide (LOW-TEMP) ....oviiiriiiiieiiiie e Titanium
Bonderizing ........c.ccceeuenne. .. 316 Stainless Steel
BOFC ACIH ... Titanium
Brass Cyanide .........coceeveeiieerie e 316 Stainless Steel
Bright Nickel ................. . Fluoropolymer or Titanium
Bright Copper Cyanide .........c.ccoovveiieeniiiiieieesieene 316 Stainless Steel
Bronze (Alkaline)........... .. 316 Stainless Steel
Brown OXide ........cccviiiiiiiiiiiiiie Titanium
Burnite ......... ... Fluoropolymer
BULYTIC ACI ... Titanium
Cadmium BIACK .......coeieiiiiicieeee e Fluoropolymer
Cadmium (Alkaline) ...... .. 316 Stainless Steel

Cadmium Fluoborate
Calcium Chloride ..........

............. Fluoropolymer
.. Titanium or Zirconium

Calcium Hypochlorite ... .. Titanium
Carbonic Acid ........... .. Titanium
CauStIC EICH ... Steel
CAUSLEICS ... s Steel
Caustics (highly concentrated 20% and OVer) .........c.ccveeiverieenineenne Steel
ChIOMNNEIWEL ... Fluoropolymer
ChIONAE ..o Fluoropolymer or Titanium
Chlorosulfuric ACId ..........ccovviiiiiiiec e Titanium

Chromic Anodizing ....
Chromic Acetate ...
Chromic Nickel..................
Chromium (No Fluorides)
Chromium (Fluoride) ....

... Fluoropolymer
... Fluoropolymer

..................... Fluoropolymer
.... Fluoropolymer or Titanium
.. Columbium or Fluoropolymer
CItHIC ACIH .. Titanium
Clear Chromate .........ccooiiieriiiieee e Fluoropolymer
Cobalt Nickel ........ccoooviiiiieieeeee Fluoropolymer or Titanium

SOLUTION TYPE OF HEAT EXCHANGER
Cobalt Plating ... . 316 Stainless Steel
COBraELCN .o Fluoropolymer
Copper Acid ........... .. Fluoropolymer
Copper Bright ACI ....cccuvveeiiie e Fluoropolymer
Copper Cyanide ......... . 316 Stainless Steel
Copper FIUODOrate ........cccvvieeiiie e Fluoropolymer
Copper Pyrophosphate . . 316 Stainless Steel
Copper Strike ................ . 316 Stainless Steel
COPPEN SUIFALE ...eeevvieeeiiie e Fluoropolymer
(3= 1o 1o [T OSSP 316 Stainless Steel
Deionized Water ........ . 316 Stainless Steel or Titanium
Deoxidizer (EtChiNg) ...ccccvveviveeiiie e Fluoropolymer
Deoxidizer Non-Chromated . . 316 Stainless Steel
DIChrOMIC SEAI ......cueiiiiiiiieiee e Steel
Diethylene Glycol .... . 316 Stainless Steel
Diversey, 511, 514 ..o Fluoropolymer
Dow Therm............. . 316 Stainless Steel
Dye Solutions ... . 316 Stainless Steel
EDONAIC ... Titanium

ElectroleSs COPPET ..vccvveeeiiieeeiieeeieeesieeesieesaeeeiee e Fluoropolymer
Electroless Nickel ......... Fluoropolymer or Titanium
Electroless Tin (ACI) ....ccuveevieeeiiie e Fluoropolymer
Electroless Tin (Alkaline) .. . 316 Stainless Steel
Electro Cleaner ................. . 316 Stainless Steel

Electro Polishing ..... .. Fluoropolymer
Enthone 80 Acid . Fluoropolymer
EthYIENE GIYCOI ...ttt Steel
Ferric AMmonium OXide .........ccoccvvreerienieiieneeee 316 Stainless Steel
Ferric Chloride .......coovveiieeiie e Fluoropolymer or Titanium
Ferric Nitrate .........cccoevevveeiieeiiciiee 316 Stainless Steel or Titanium

Ferric Sulfate ... . 316 Stainless Steel or Titanium

[ [0 o] oo = | (=SSR Fluoropolymer
Formic Acid ... .... 316 Stainless Steel
Glycerol ............... .... 316 Stainless Steel
IMMErSION GOId ..o 316 Stainless Steel
Gold-Acid ............ Fluoropolymer or Titanium

GOld Cyanide ....cc.eeeeeeieiie e 316 Stainless Steel

Grey Nickel ................ Fluoropolymer or Titanium
Hot Seal Dichromate ..........ccccoveeviininiiiiieiecieeee 316 Stainless Steel
Hydrochloric Acid ... .. Fluoropolymer or Tantalum
Hydrofluoric ACId ......ccveeiiiiieie e Fluoropolymer
Hydrogen Peroxide . Fluoropolymer or Titanium
g To 18y o ISP Fluoropolymer
Iridite (4-75,4-73,14,14-2,14-9)... 316 Stainless Steel
Iridite (1,2,3,4-C,7,8,15) .vveeiiieeiiie e sie e eie e Fluoropolymer

Iron Fluoborate ...
Iron Phosphate ..........
Isoprep (186,187,188)
Isoprep Acid Salts ..

......... Fluoropolymer
.... 316 Stainless Steel

.. 316 Stainless Steel
..... Fluoropolymer
.... 316 Stainless Steel
... 316 Stainless Steel
Lime Saturated Water (Alkaline) ... ... 316 Stainless Steel
LinsS€ed Ol ....ocuviiiiiiiic 316 Stainless Steel
Magnesium Hydroxide .. . 316 Stainless Steel
Magnesium NItrate .......c.eeevereriieiiiee e e see e see e Fluoropolymer
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SOLUTION TYPE OF HEAT EXCHANGER
Manganese Phosphate ............cccocveiiiiniiniieesiees 316 Stainless Steel
MCDErMId 629 .....c.eveeiiiieiiiee e Fluoropolymer
Mercuric Chloride ........cccoiiiiiiiii i, Titanium

Muriatic ACI ....ccvvvevveeeiiiiiiee e
Nickel (Plating Solution) (Watts)
Nickel Acetate Seal

Fluoropolymer or Tantalum
Fluoropolymer or Titanium
316 Stainless Steel

Nickel ChIOFAE ........ccoiiiiiiii Titanium
NIFC ACIA .o Fluoropolymer or Zirconium
Nitric Hydrochloric ACIS .........covveeiiieiiiiieeee e Fluoropolymer
Nitric PROSPNOFIC ... Fluoropolymer
Ol e s Steel
Ol IC ACIH ... Fluoropolymer
OXANC ACIA ... Fluoropolymer
Paint Stripper (Alkaline) ... 316 Stainless Steel
Perchlorethylene ... 316 Stainless Steel
Phosphoric Acid (No Fluoride) ............c..c..... Fluoropolymer or Tantalum
Phosphate Cleaner ...........cccevveiieieenieeneseeieee 316 Stainless Steel
PhoSPhate ........ooviiiiiiiec e 316 Stainless Steel
Potassium Acid Sulfate Fluoropolymer
Potassium Cyanide ...........ccooveviiieenieiieeeeeeee 316 Stainless Steel
Potassium HydroXide ..........ccccvevieiiieiiieniieee s 316 Stainless Steel
Potassium HydrocChloric ...........cccevviieiiieeiiiiciieceeee Fluoropolymer

Potassium Permanganate Fluoropolymer or Titanium

RNOAIUM L. Fluoropolymer
Rochelle Salt Cyanide ..........ccccoovveiieeiiiiiiciieeieee 316 Stainless Steel
Ruthenium Plating..........ccooiieiiieiieieeeeee e Fluoropolymer
SAIE(ACHNE) et Fluoropolymer
SeaWater .......cccocoveviiiiiiiiiiie Titanium or Zirconium
Silver Bromide .........ccccoiiiiiiiiiii e, 316 Stainless Steel
SIVEr Cyanide ........ooieeeiiiiiieee e 316 Stainless Steel

SIVEN LUME oo 316 Stainless Steel
SIVEN NITFate ....eveeiviee e 316 Stainless Steel
Sodium Bisulfate ..........cocveeiiiiiiiiicieee e Fluoropolymer
Sodium CarbONALE .......cccviveeiiiiee e Titanium

Hastelloy C® is a registered trademark of Haynes International, Inc.

SOLUTION TYPE OF HEAT EXCHANGER
Sodium ChIOrate .........ccciiiiiiiii e Titanium
Sodium ChIOFide ..o Titanium
Sodium Cyanide 316 Stainless Steel
Sodium Dichromate (Hot Seal) ... 316 Stainless Steel
SOAIUM HYArOXIAE ... Steel

Sodium Hypochlorite
Sodium Persulfate ......

Fluoropolymer
Fluoropolymer

STANNALE ... s Steel
Stanostar ........ .. Fluoropolymer
Stearic ACid ..........coeveenne. Fluoropolymer
Sulfamate Nickel .........ccccoveiiiiiiiiiiece Fluoropolymer or Titanium
SUIFUP e Fluoropolymer
Sulfur Peroxide Fluoropolymer
SUIUNC ACIH oo Fluoropolymer
Sulphamic Acid Fluoropolymer
TANNIC ACIH ... Titanium
TN NICKEI i Fluoropolymer
Tin Plating (Acid)(Stanus/Sulphate) Fluoropolymer
Tin Plating Acid (Fluoborate) ..........cccceviveeriieeiiieesieeee Fluoropolymer
Tin Plating (Alkaline) 316 Stainless Steel
Trichlorethylene .......... 316 Stainless Steel
Trioxide (PICKIE) ......eeeiiiiiiiiieieeee e Fluoropolymer
TUrco (4181, 4338) ...oeeiiiieiiiee e 316 Stainless Steel
UNICATOME ..o Fluoropolymer
WEALET .. 316 Stainless Steel
Wood's Nickel StriKe .........cccovveeriiecniinenns Fluoropolymer or Titanium
Yellow DIChromate .........cccveeiiieiiiieiiiee e Fluoropolymer
ZINCACI ..o Fluoropolymer or Titanium
Zinc Ammonium Chloride ...... Fluoropolymer or Titanium
Zinc Cyanide ........ccccceeevvennnen. 316 Stainless Steel
Zinc Phosphate ...........c.c.c..... 316 Stainless Steel
Zinc Phosphate (FIUOrde)..........ccvviviieiiieeniicciieeieee Fluoropolymer
ZINCALE ... 316 Stainless Steel

THE DATALISTED ISPROVIDED GRATISAND ISOFFEREDASAGUIDE ONLY. ITISNOT INTENDED TO BEUSEDAS
THE SOLE BASIS OF DESIGN OR TO ESTABLISH SPECIFICATION LIMITS. PROCESS TECHNOLOGY AS-
SUMES NO OBLIGATION OR LIABILITY FORANY ADVICE FURNISHED BY IT OR FOR RESULTS OBTAINED
FROM USE. DUE TO THE COMPLEXITIES OF SOLUTIONS AND APPLICATIONS, IT IS THE CUSTOMER’S
RESPONSIBILITY TO CONTACT THEIR CHEMICAL SUPPLIER FOR HEAT EXCHANGER MATERIAL COM-

PATIBILITY AND RECOMMENDATIONS.

PLEASE ENSURE APPLICABILITY OF HEAT EXCHANGER BEFORE INSTALLATION SINCE WE CANNOT
GUARANTEE HEAT EXCHANGERS AGAINST PREMATURE FAILURE DUE TO CORROSION OR CHEMICAL
DESTRUCTION CAUSED BY UNUSUAL CONDITIONS OVER WHICH WE HAVE NO CONTROL, SUCHAS:

¢ Excessively high solution temperatures.

¢ Excessive sludge build-up.

¢ The concentration of the solution. ¢ Stagnant or turbulent flow of the solution.
¢ The presence of inhibitors. ¢ Aeration.
¢ The presence of other acids causing a secondary reaction. ¢ Presence of oxygen or an oxidizing agent in the solution.
¢ Stray electrical currents. ¢ Erosion.
¢ Flux floating on the surface. ¢ High pressures.
¢ The presence of dissolved gases. ¢ Vacuum conditions.
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