PM]

heaters manufacturing

Inert to Most Aqueos Acids.

Alkalines, Anodizing and Pickling

Solutions Up to 100°C

Fluoropolymer (PTFE) heater, or more commonly known
as Teflon heater, are compatible with virtually every
chemistry and are available in sizes up to 27kW. PTFE
heaters are manufactured to heat corrosive liquid
solutions, which normally used in metal finishing tanks.
They are specifically designed for these process
technology and only heating the part that is to be
continually immersed. This plastic sheath enables the
heaters to resist flow of heat and the aggressive chemical
attack of the bath.

Applications

PTFE heaters are one of the most widely used methods
for most plating tank solutions. Designed for use in the
most critical environment, the vapour tight
polypropylene terminal enclosure and PTFE sheath will
protect the heater from any known chemical attack.
The direct immersion method is energy efficient and
easily monitored and controlled.

Check compatibility guide on page 2 and with chemical
cupplier for proper sheath material selection.

Advantages

e Superior Chemical Resistance
Inert to most aqueos acid, alkaline, anodizing and
pickling solutions up to 100°C.

¢ Rugged Construction
Heavy wall fluoropolymer (PTFE) covered stainless
steel element reduces permeation and eliminates
the needs for gas purge system. Guaranteed 100%
pin hole free.

¢ Qutstanding Performance
Low watt density design (10W/inch2; 1.5W/cm?) for
long service life.

Specification Sheet

PTFE Heater

Fig 1. Wide Selection of PTFE Heater Design

Thermal Protectors

Auto Resettable Type Thermal Fuses
e TF-1:For solutions up to 90°C
e TF-2: For solutions up to 100°C
e TF-3: For solutions up to 120°C

Thermocouple
e Type K- Bi-Metal Sheath
e Type - Bi-Metal Sheath

Technical Capabilities
e Power
500 watts to 6000 watts (Higher watts available upon

request)

e Voltages
120V - 600V, Single Phase and 3 Phase Available .
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Compatibilty Guide

SOLUTION TYPE OF HEATER
BCBHC ccanissssissuissssusssissssssisicisisissassicisiisssmisinisai PTFE or Quartz
ACIASUIALE: oo asnsusanssissismssissismssssssissssi PTFE or Quartz
| T .- PTFE
ACEANE !SI i5:55:0ssnsisimmnanninaieiiami s PTFE
ALCOTIIE ot ceereecetieaescnssesnsssesssasssssnsssssnssssnns PTFE or Quartz
Alkaline Cleaners (Electrified) ........cccccoveeevns 304 Stainless Steel
Alkaline Soaking Cleaners ........ccoccoveeereens 304 Stainless Steel
Alodine (most formulas)........coccoveeeiveeeniinnes 316 Stainless Steel
ALSTAN Lo sse s s ssssessessesssesne 304 Stainless Steel
Aluminum ANOdiZINg .......cccocuerssesmisrissasrisssssnons PTFE or Quartz
Aluminum Bright DIpP ......ccccccnmmemmssmssaermsssessens PTFE or Quartz

Aluminum Chloride .........cccccosecrueseasrnansrnnssennen. PTFE OF Quartz
Aluminum Cleaners ......ccvnveeverersneneeenes 304 Stainless Steel

Aluminum Sulfate ... 304 Stainless Steel
AINIONIR 150550056 5i850i00550iaa0aa aseasa04555 555 3544585444 304 Stainless Steel
Ammonia Persulfate ...........cocmommemmsossasess PTFE or Quartz
Ammonium Bi Fluoride ..o PTFE
Ammonium Chloride .......coeeeeeorcereereeseercsseeseseesessnene. LitANIUM
Ammonium NITAtE .......ooovvieiiiiirsiieseisneees 316 Stainless Steel
AOOAIEIOE c:scicosinssisinssissisinssisiissiesisiissisisiissisiasi PTFE or Quartz
ARP 28, 80 Blackening Salts ............cccceceuueenne. PTFE or Quartz

IATSBNIC, 322555m550ssmmmnesnannssnnnssaasaassannsnsannasssanaznsy 304 Stainless Steel
Barium ChIOHAE .....coovcimvecsmscsmnsansess cenveneness TitANIUM
Benzoic ACIl ;s DANINIL
Black Nickell ..o PTFE or Quartz
Black Oxide (High-Temp) ......cccooceevvuneennee. 304 Stainless Steel
Black Oxide (Low=-TemMP) .crrerrerrrrssrssrsssssrssnsssszrasnnsssees  LIANILIL

BOBABHIZIAG ::ccoiosccsicasisicssssiasisasssissiomsisinsisns 316 Stainless Steel
Botie AGI s, AN
Brass Cyamide ........ccoccmmeecomscomasmmmcsssacens 304 Stainless Steel
Bright Copper-Cyanide ..., 304 Stainless Steel
Bright Mackel ..ocoiiseisssississsisss PTFE, Quartz or Titanium
BIOUPE: . ccciicosisisisssasisossisasssmmssisessinssismmssissismnis 304 Stainless Steel
BrowniORMIE: s QAN
IBULHIE) ococrcoenomonens s snsinsasesssisaniasassias s PTFE or Quartz
IBUENIC AR cccccasecsananamanansananansannasnasnasnasnasansacaansanaact AMNANMKLE
Cadmium (Alkaline) ........cccocevivviiiiiiiecienn. 304 Stainless Steel
CRAninm BIACE s PTFE or Quartz
Cadmium Fluoborate ... PTFE

LB o | THv i [ ] oo e
CRlEN FYPOCRIOIIIE :o5555s55055550mssmss0ss0ss0ss0s0s00505855

Titanium
Titanium

Carbonic ACIA ....coersersesmmassasssssssrasssenssssnsrassssnsessrnsansess LILAMIUIT
CAREHE BECH ooiiciiiniisisissnsisiiniisssssissississssssrbasiisssspnssissson Steel
1y Steel
Caustics (highly concentrated 20% & over) .........cccvveennnn. Steel
CRIOKIAE o:onossissisisssisssnissisassnississaniioni PTFE, Quartz or Titanium
ChIOTneIWEL iciiccsiisisssssssmsmmmmnisissmmnimiimnsan PTFE or Quartz
Chlorosulfuric ACKd ......ceccceeeeereerrsessomseesmecsnsnsesmsessassaeess  1IGARIUIM
Chromic ACBLAER .......ccoociommmsimmsmsssamssamssssass PTFE or Quartz
Chromic ANQdIZING ......corvssrerssrrssssmssssnssmssnssnsans PTFE or Quartz
Chrdiiic NIEKE] .ciiissssssssssssssssssissssssssssssssssnssnsasi PTFE or Quartz
Chromium (FIUoTide) ... s PTFE

SOLUTION TYPE OF HEATER
Chromium (No Fluorides) ................ PTFE, Quartz or Titanium
ETMCNEI o oo iiasinissasnissisnsimsisasissasisssanisissass simaaminaasia Titanium
Clear Chromate ............cccococereiiiienici e PTFE or Quartz
Cobalt Nickel ...ooovviviieiiiiiieeiieieiieenieens PTFE, Quartz or Titanium
Cobalt PIARE: osisisissisisississisisisississsssisiasiss 304 Stainless Steel
COMFEBIEh isssmmnnnmmnmmmmmmsmmim D LEB
COPPET ACH -.avvncammmuensamirammss somsnsass semsmsoessmssasasss PTFE or Quartz
Copper Braght Al .......occiimrniimmmismmumsissssiiens PTFE or Quartz
COPPERCYRMIAE ississsssssssssisssssssssmsmsssnsiis 304 Stainless Steel
Coppes FIOOBOIAE: <oz B LEE
Copper Pyrophosphate .........c.c.ccevnieernenineens 304 Stainless Steel
Copper Strike ... 304 Stainless Steel
COPPER SR oscoissnississsssmsnismssssmsmsssiassasisss PTFE or Quartz
VAR oisiisssnsissisnnnnnnnnnnmni 304 Stainless Steel
Deionized WAIET .......c..cooceenieesmesesonsonnssrssnense 316 Stainless Steel
Deoxidizer (BtChinZ) ......cocoeorieerineniensemsensisenisens PTFE or Quartz
Deoxidizer Non-Chromated .........ccccveceneens 316 Stainless Steel
Dichromic Seall .oossismssismssmnmmmmsnnsssinnimisiiii Steel
Diethylene GIYcol ... 304 Stainless Steel
Diversey: SLL. 514 s BTEB
Dow Therm ... iimiiiimisinsssssnsssssnans 316 Stainless Steel
e SOIEIONG: i isiiiissiisisississsisssssmsssinssninses 304 Stainless Steel
EBORAL E iiiiisisisiisasnasiisisiisiisaisininisiniisissiiiisng Titanium
Blectro CIBANeT ..o 304 Stainless Steel
Electro Polishing .......coiciiensiensien PTFE or Quartz
Elactriless COPPAT ....cocociioiunie e sinsnsns simsmssoss smssssmssmssss PTFE
Electroless Nickel .........ccccccceeeceeeercerecrenecerenne. PTFE or Titanium
Electroless Tin (ACIA) ..oooveeriiermrensissesssssssssmsseses PTFE or Quartz
Electroless Tin (AlKaline) ......coveomriensininsns 316 Stainless Steel
Enthone B0 ACId ... e saansnansnens PTPE
BABVIEnE KEIVOOL - .o ooocicncniincaisnnaamanaamsnunssnwnsiasamma e ssmws Steel
Ferric Ammonium Oxide .......ccccoveecvveeicniennes 316 Stainless Steel
Fettic Chloide .....cicimiiimismsisss PTFE, Quartz or Titanium
PErmic NITHLE: i ossiisissssiisssisimsimsismmis 304 Stainless Steel
BEMG ROl v 304 Stainless Steel
IEIODOEARE: ;5:5555555500550s0sssasssssassssassessasssssasnssssnsasnassasssssasssssss B PR
Formic ACid ....oovoviiicisiicsisessssscnssesasesnnsnns 316 Stainless Steel
GAYCRPOL iucicicisiiscansisninsinsisisisissisiansississsnsisisniss 304 Stainless Steel
Gold-Aeld) i PTFE, Quartz or Titanium
Gold Cyanide ..........cocovvvicicisemnccnneenaeas 304 Stainless Steel
GOI-TO0NBEBUON 1555550 siss0isssssissssinssisnrsisssroinssns 304 Stainless Steel
Grey NItk s PTFE, Quartz or Titanium
Hot Seal Dichromate ...........cceoveeercmrennsrvsnense 316 Stainless Steel
Hydrochlomic ACId ..o e PTFE or Quartz
Hydrofluoric Acid ........ccceeececereesenasssssssessssnssnssssnsssscerescsss PLEE
Hydiogen BeroRide ....coamcisninsiannsniimi PTFE or Quartz
INIAMY s PTFE or Quartz
Iridite (1,2, 3,4-C,7,8,15) ..cooievcenvenrenmsnmninnns PTFE or Quartz
Iridite (4-75,4-73, 14, 14-2, 14-9) .............. 316 Stainless Steel
[ g adl 1170 o To | - R RS—————————— . | . : |
IR PROSPHACE: .oocoisoisussnisiisisnisiaaiiisnisnisnin 316 Stainless Steel
Isoprep (186, 187, 188) ......cccinmnnnvnniinsnnesinenns 316 Stainless Steel
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Compatibility Guide (cont.)

SOLUTION TYPE OF HEATER
Isoprep Acid Salts ;i i ninin PTFE
FEtall sissasassssssassossssssssoisossocissisasissssossssiiaseiisaisi 304 Stainless Steel
TeE Al MCBEALE: :uosmssssasmsssssssssssansssnssssssssnssiansans 304 Stainless Steel
Lime Saturated Water (Alkaline) .................. 316 Stainless Steel
HANSEEA NN ccsascssssssinsasssssasssssssssssassssssssssassssnsa 304 Stainless Steel
Magmesium Hydroxide .......cmnmenmenn 304 Stainless Steel
Magnesium NItTAte ..........ccerssvmemssmrsssssrssssssasssss PIFE OF Quartz
Manganese Phosphate .......ccccvevicnninncnns 316 Stainless Steel
IMEETTIMAUGZD! io:c:ccveiaismninisnssmnssmsanmmnssnsnsassnmsassassnsanssnias PTFE
Mercuric Chloride .. ; .. Titanium
Muriatic Acid .. PTF'E or Quartz

Nickel (Plating So]ut:on) (Watts) PTFE Quartz or Titanium

SOLUTION TYPE OF HEATER
SIINER DR 55555555 5555555550 s s sss i sssassnsnasninns 304 Stainless Steel
Silver MITAtE: i:iiiniminsmsssismsiiiiii 316 Stainless Steel
Sodium Bisulfate ........cccccrcrcencreannscnassesnene. PIFE OT Quartz
SO ATIMITEEE: -..ccoccicosnmamnassssmamnassmarassasnss asmasmasmssass Titanium
SOdMMICHIORAEE: is:cisississssissaissssssssnassissississassisnssasasises Titanium
Sodium ChIoride ... e Titanium
SOATICYANINS: <o ois issssssssisssnsisssnsssssssnisins 304 Stainless Steel
Sodium Dichromate (Hot Seal) ................... 316 Stainless Steel
oA T FADORIAE icccccocseaceasazoesazananzananzaneannaasiasaanzaaeanazae s, L]
Sodinm HYPOERIotite ... PTFE
Sodium Persulfate ..........cccoocoviiierisiriernrnennne.. PTFE or Quartz
SUBRIRADE: cuisiiasasssunsisosinssmssss sisssiaasaiass sisiissiqiisiian sssssiniasaiss PDEE]
SIRBORMT’ ocoisnssninsnsanimsinsasiisi P’I‘FE or Quartz
Stearic ACId oo Quartz

Sulfamate Nickel ..ooovvinnnnne
SUHOE .cvsnsnsssse

.. FTFE, Quart.z or Titanium

csesee PTFE or Quartz

Nickel Acetate Seal ........cccocovnnininiiniiinnnne 316 Stainless Steel
Nickel Chloride ........cccocoeiiiiiiiiiiiine s, LiLADTUM
Nitric Acid . FNRERRp— ] | - £ ) o 1) T oo
Nitric H}fdmchlonc Amds ssississsiismsssisnies P LB QL WUATLZ
MNiktic PROBPRGEIE siisisiisiiimsiiniiisiinisiimisisistisitiiiinian Quartz
Oleic Acid . <.rrr. PTFE or Quartz
Oxalic AC]d ssssimsissassessassssssssnsssnsnnsssnansios E LS OF MDA LE,
Paint Strlpper (Alkallne) ............................... 304 Stainless Steel
PerchlGrethY1Ene: ...oiicssiisiiisissiaisisas 316 Stainless Steel

Phosphate .........iiiciiiinrssennsscesraneeens. 316 Stainless Steel
Phosphate Cleaner .. ... 304 Stainless Steel

Phosphoric Acid (Nn Fluonde) rassrernsssennsssensssses I LG OO JUATLZ
Potassium Acid Sulfate ...........ccorviinvesvissssnnnnnss PTFE or Quartz
Potassium Cyanide ......cumnsemissn 304 Stainless Steel
Potassium Hydrochloric ........c.cceecevevveeeeeeneeee. PTFE or Quartz
Potassium Hydroxide .........ccoevremnricisinessnnne, 304 Stainless Steel
Potassium Permanganate ...........ccoceennnnnninns PTFE or Titanium
Rhodium ......coovrnes sisiissii s aiissaniiiin B LS OF CUATEE
Rochelle Salt Cyamdc ................................... 304 Stainless Steel
Ruthenium ......ccoccmeeermcemememmcssnncmsscommasnnenseeemneee P LB O (JUariz
SACACODRN o355 s PTFE
SCAWRMEL icsssisissicissmaisisnitssisasismasssiassiiiisaiiissasiammessasss. TIUANIUINL
Silver Bromide: .. 316 Stamlcss Steel
SHlver Cyatide . covusuassssssmssismsamsiss 304 Stainless Steel

Sulfur Pcroxldc s B TR BOL DOANE
SUHIC ACT «ciciiciiinaniniisnssssssssmisssssississisisss P TRBOT (MATEE

Sulphamic Acid ........cocoviiinnnininininiesienenn.. PTFE o1 Quartz
TADNIC A <isisiississassissaisamsisssisasssisissssssisissssissaisissises Titanium
TIMNICEED occiocsississisiisiissisississisiissisississississisiisiisissiisisinia PTFE
Tin Plating (Acid) (FIuoborate) .........cccecevvmsresnsensessnesnens PTFE
Tin Plating (Acid) (Stanus/Sulphate) ................ PTFE or Quartz
Tin Plating (Alkaline) ........cccocoomeiccninenneene, 304 Stainless Steel
TrichlorethYIEne: ...z 316 Stainless Steel
Thioxide (Pickle) ..o PTFE or Quartz
Tureo (4181, 4338) ...covsmmimmmnimssmssnssmanissss 316 Stainless Steel
UMICHTOMIE: .....cocnecsimncsnanmnmssnsmsanss .. PTFE or Quartz
T < R 316 Stamless Steel or Quartz

Wood’s Nickel Strike ............... .. PTFE, Quartz or Titanium

Yellow DIChIomate ......ccovvvvvsessesssnsesssssssssrnsessss P1IPE OF Quartz
TG ARG sosssisssssosssnsnsssssrsssasrssnssnssisisssisisaissns PTFE or Titanium
Zinc Ammonium Chloride ........ccceeeveeeeenn. Quartz or Titanium
LANC VAR osiisisissnssnamssmininnnassnsisi 304 Stainless Steel
ZANS PROSPRALE iciisisssssissssssssisnssississassaasinias 316 Stainless Steel
Zinc Phosphate (Fluoride) ..., PTFE
A1 11 304 Stainless Steel

Solutions requiring derated heaters are indicated in RED type.

NOTE: The data listed is provided as a reference and is offered as a guide only. It is not intended to be used as the sole basis of
design or to establish specification limits. PMJ HEATERS assumes no obligation or liability for any advise furnished by it or for results
obtained from its use. Due to the complexities of solutions and applications, it is the customer's responsibility to contact their
chemical supplier for heater material compatibility and recommendations. Ultimate responsibility lies with the user.

DO NOT USE ELECTRIC IMMERSION HEATER TO HEAT FLAMMABLE SOLUTIONS!

Please insure applicability of heater before installation since we cannot guarantee heaters against premature failure due to corrosion

or chemical destruction caused by unusual conditions over which we have no control such as:

-Excessive high solution temperatures
-The concentration of the solution

-The presence of other acids causing a secondary reaction

-Flux floating on the surface

-The presence of dissolved gas
-Stray electrical currents
-Excessive sludge buildup
-Aeration
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