SETUP, OPERATING AND
MAINTENANCE
INSTRUCTIONS

FOR PNEUMATIC

CHEMICAL INJECTORS,

SNAP ACTION RELAYSAND TIMERS

YOIl PRODUCTS |
28103 Ave. Stanford / Vaencia, CA 91355
(661) 257-3022 - (800) 421-8910 - FAX (661) 257-3385
E-Mail info@morganproducts.com - Web www.morganproducts.com




OPERATING INSTRUCTIONS
TR1ITIMING RELAY

1. Connect aregulated air/gas supply of sufficient volume and pressure to stroke the pump or relay
towhichiit is attached with aminimal pressure drop at the regulator, to the IN port on the timer.
NOTE: IN port isthe 1/4" NPT-Female.

2. Connect the OUT port to the pump or relay being driven as close as feasible with no restrictions.
NOTE: OUT port isthe /8" NPT-Female and is 180 degrees from the IN port.
The port 90 degrees from the other two is always the exhaust.

3. Besurethe pressure is sufficient to stroke the pump against process line pressure.
NOTE: A. Air pressure should be 5 PS| to 15 PSI above the minimum required to
achieve injection. Insufficient pressure or volume at the timer will result in an
erratic flow rate and/or intermittent stalling of timing relay.

B. If afilter or silencer isused in the timing relay exhaust port, take care not to
restrict exhaust flow as it may cause intermittent operation.

Timing relay is preset at factory for 0-50 strokes per minute at 50 PSI. Rate will change if timer
is switched between two pumps of different air chamber sizes. Rate will also change if supply
pressure is above (slower) or below (faster) then 50 PSI. The knob can be repositioned to yield the
desired range at any supply pressure if needed without harming the operation in any way. Do not
allow maximum rate to exceed that which is specified for the pump to which it is attached.

TROUBLE- SHOOTING
TR1ITIMING RELAY

1. Constant air flow through exhaust port.
Possible Solutions:  A. Check "Air supply" and "To pump" ports for proper connection.
B. Check exhaust poppet (TR1-24).
C. Check lower diagphragm (TR1-17).

2. Relay cyclesbut will not adjust properly.
Possible Solutions:  A. Replace Teflon sea (TR2-7).

3. Constant air flow between body sections.
Possible Solutions:  A. Check upper diaphragm (TR1-11) or middle diaphragm (TR1-14).

4. Intermittent or sluggish operation.
ssible Solutions: A. Inspect upper seat orifice (TR1-18) for any obstruction.
B. Inspect poppet nose (TR!-24) for excessive wear.



OPERATING INSTRUCTIONS
TR2TIMING RELAY

1. Connect aregulated air/gas supply of sufficient volume and pressure to stroke the pump or relay
to which it is attached with aminimal pressure drop at the regulator, to the IN port on the timer.

NOTE: IN port is the bottom port.
2. Connect the OUT port to the pump or relay being driven as close as feasible with no restrictions.

NOTE: OUT port isthe top port and is 180 degrees from the IN port.
The port 90 degrees from the other two is always the exhaust.

3. Besurethe pressure is sufficient to stroke the pump against process line pressure.

NOTE: A. Air pressure should be 5 PSI to 15 PSI above the minimum required to
achieve injection. Insufficient pressure or volume at the timer will result in an
erratic flow rate and/or intermittent stalling of timing relay.

B. If afilter or silencer isused in the timing relay exhaust port, take care not to
restrict exhaust flow as it may cause intermittent operation.

Timing relay is preset at factory for 0-50 strokes per minute at 50 PSI. Rate will change if timer
is switched between two pumps of different air chamber sizes. Rate will also change if supply
pressure is above (slower) or below (faster) then 50 PSI. The knob can be repositioned to yield the
desired range at any supply pressure if needed without harming the operation in any way. Do not
allow maximum rate to exceed that which is specified for the pump to which it is attached. TR2
timing relay requires periodic lubrication of seals on the piston. The usual time frameis4 to 16
weeks depending on stroke rate being used, amount of moisture in supply air/gas, and possible
presence of hydrocarbonsin supply gas.



MAINTENANCE PROCEDURE
TR2TIMING RELAY

Close air/gas supply valve.

Remove TR2-5 upper body.

Remove piston assembly.

Wipe residue from piston assembly and boresin TR2-8 lower body.

Lubricate TR2-8 and piston assembly liberally with a good quality silicone grease.
Reinstall piston assembly into lower body taking care not to damage seals.
Reinstall TR2-5 and open supply valve.

Nouk~owbdpE

Entire operation takes only afew seconds and will insure longer, more trouble-free operation.
Never use liquid type lubricators in supply line to the timer. Oil will clog the small passagesin the
metering valve and cause stalling of timing relay.

TROUBLE SHOOTING
TR2TIMING RELAY

1. Problem: Constant air flow through exhaust.
Possible Solutions: A. Check IN and OUT portsfor proper connection.
B. Check poppet valve TR2-15.
C. Check lower seal TR2-12.

2. Problem: Relay cycles, but will not adjust properly.
Possible Solutions: A. Replace teflon seal TR2-7.

3. Problem: Intermittent or sluggish operation.
Possible Solutions: A. Inspect piston TR2-9 for any obstruction.
B. Inspect and lubricate piston seals TR2-10, TR2-11, TR2-12
with 4024 grease.

4. Problem: Air flow through drain hole TR2.
Possible Solutions: A. Inspect middle seal TR2-11 for damage.



INSTALLATION INSTRUCTIONS FOR
PISTON DISPLACEMENT PUMPS
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Discard all red plastic closures.

Connect the suction check valve, to a gravity fed chemical source.
Connect the discharge check valve, to the process line.
Connect aregulated air or gas supply to the timing relay.
Note:  On pumps supplied with a SR2S snap action relay you must provide a second

regulated air or gas supply.

Fill the oil reservoir with silicone oil provided. This must be done BEFORE start up pump.
Open the bleeder valve until chemical startsto flow then retighten.
Set regulator at 10 to 15 psi ABOVE the pressure required. Refer to discharge pressure graph

on pump brochure.

Set cyclerate in strokes per minute. Refer to volume graph on pump brochure.

PREVENTIVE MAINTENANCE
PISTON DISPLACEMENT PUMPS

Check silicone oil periodically
and refill when necessary. The
chemical injector should not be
operated without silicone ail, as
damage may occur. (Note 1)

The longevity of the plunger
seal depends upon the chemical
being injected. The fluid should
be clean and free of foreign
matter to prevent damage to the
seal and the injector’ s plunger
assembly.

Note 1 -If injecting chemicals that

cause the lubricant to foam, select an
aternative lubricant that is compatible
with theinjected fluid. When ahigh
level of purity of the injected chemical
Isessential, use distilled water or the
injected chemical as the lubricant.
Under some circumstances, the pumped
fluid has good lubrication properties and
no lubrication in the lubrication chamber
IS necessary. However, caution should
be exercised.




CORRECTIVE MAINTENANCE
PISTON DISPLACEMENT PUMPS

NO PUMP DISCHARGE

1.
2.
3.

Suction or discharge valves not seating
Pump vapor locked
Suction or discharge line plugged

PLUNGER NOT STROKING

1.

o O

Plunger stuck dueto tight or dry seal

Plunger bottomed

Return spring broken

Insufficient supply pressure to permit pump
to over come process line pressure
Discharge line plugged

Supply of air to timer isinsufficient

(timer locked up and won't cycle)

Air Chamber-piston blow by

SHORT SEAL LIFE

1
2.

3.

Nick, burr, or scratches on plunger

Seal or plunger materials not compatible
with chemical being pumped

Chemical crystallizing on plunger and
scoring seal

Incorrect lubricant

Excessive air supply pressure.

*Clean or replace.
*Open bleed plug and prime.
*Check line for closed valve.

*If seal swollen, check its chemical
compatibility, and replace.
*If dry, lubricate and fill reservoir.

* Readjust stroke length.

*Clean pump then replace pressure seal
and spring.

*Increase supply pressure.

*Clear line

*Install larger regulator and/or supply line,
vent the supply side of the timer and try
starting the pump at slowest speed. In
crease speed slowly if timer startsto cycle.

*Check piston seal.

*Check air chamber surface. Aspirated dirt
or sand through faceplate equalization hole
can damage air chamber. Install afilter.

* Replace plunger.

*Refer to compatibility charts, or contact
your distributor.

*Maintain visible lubricant level.

*Use alubricant which is compatible with
chemical being pumped.
*Check pump ratio and adjust air supply.




INSTALLATION INSTRUCTIONS FOR
AlIR DIAPHRAGM PUM PS

Discard all red plastic closures.

Connect the suction check valve, (bottom) to a gravity fed chemical source.
Connect the discharge check valve, (top) to the processline.

Connect aregulated air or gas supply (150 pss MAXIMUM) to the timing relay
Set regulator at 10 to 15 psi ABOVE the pressure required.

Set cyclerate in strokes per minute. Refer to volume graph on pump brochure.
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CAUTION:
Do not use this pump with chemicals that become hazardous when aerated.
Check valves will not stop the flow of agravity fed chemical supply. Install a shut off
valve between pump and chemical supply.

MAINTENCE AND TROUBLE SHOOTING
FOR AIR DIAPHRAGM PUMPS

1. PROBLEM: No discharge from pump.
POSSIBLE SOLUTIONS: A. Inspect suction and discharge lines for any
obstructions.
B. Inspect suction and discharge check valves.

2. PROBLEM: Pump not stroking.
POSSIBLE SOLUTIONS: A. Supply pressureisinsufficient 5-10 psi higher than
process line pressure is required.
B. Check return spring. Replace if broken.

3. PROBLEM: Short diaphragm life.
POSSIBLE SOLUTIONS: A. Supply pressureistoo high, (150 psi maximum).
B. Chemical not compatible with diaphragm.

4. PROBLEM: Chemical intimer.
POSSIBLE SOLUTIONS: A. Broken diaphragm. Replace diaphragm.



OPERATING INSTRUCTIONS
SR1S-SR2S SNAP ACTION RELAY S

. Theair or gas must be connected to the “in “ port on the side of the relay.

A. Supply should always be regulated and of sufficient pressure and volume to achieve
desired injection pressure at the pump with aminimal pressure drop at the regulator.

B. SR2Srelay should NEVER be fed by aregulator which also feeds atiming relay.
Failure to comply will result in intermittent stallling of timing relay.

C. Werecommend installation of relay as close as possible to regulator supplying air/gas.

. The out port(s) should be connected to the pump(s) driven utilizing piping of sufficient size to
pass the required amount of air/gas during the EXHAUST (unpressured) stroke of the pump.
We recommend this instillation be as close as feasible to the pump.

. If silencers are used, take caution not to restrict the exhausting of air/gas from the pump.
Restricting the exhaust ports will result in an inability to achieve maximum stroke rate and
reducing output of the pump.

. Port at the top of the relay should be connected to the timing mechanism of choice and as close
asfeasible to the timer. The pressure to this point should be sufficient to actuate relay and
achieve proper seal of valve seats during operation. (Usually 1/2 to 3/4 of pressureto “in”

port, but always at least 35psi).




INSTALLATION INSTRUCTIONS FOR
HYDRAULIC DIAPHRAGM PUMPS

1. Discard al red plastic closures.

2. Connect suction check valve, to agravity fed chemical source.

3. Connect discharge check valve, to processline.

4. Connect aregulated air or gas supply (100 psi maximum) to the timing relay.

5. Fill il reservoir with oil provided, until oil flows out of bleed hole.
**This must be done BEFORE start up**

6. WITH METERING OPTION ONLY. Insure that the volume adjuster is screwed all the way in
for maximum output at startup.
7. Open bleeder valve until chemical flows from bleed hole.

8. Setregulator at 10 to 15 psi ABOVE the pressure required. Reference discharge pressure
graph on the pump brochure.

9. Set cycleratein strokes per minute. Reverence volume graph on the pump brochure.
10. WITH METERING OPTION ONLY. Adjust output volume as needed.

CAUTION: Useonly light hydraulic oil as provided with pump or repair Kit.



CORRECTIVE MAINTENANCE
HYDRAULIC DIAPHRAGM PUMPS

NO PUMP DISCHARGE

1. Suction or discharge valves not seating
2. Pump vapor locked

3. Suction or discharge line plugged

PLUNGER NOT STROKING
1. Plunger bottomed

2. Return spring broken

3. Insufficient supply pressure to permit pump
to over come process line pressure

4. Discharge line plugged

5. Supply of air to timer isinsufficient
(timer locked up and won't cycle)

6. Air Chamber-piston blow by

SHORT SEAL LIFE
1. Nick, burr, or scratches on plunger

2. Hydraulic Fluid contaminated and
scoring seal.

3. Excessiveair supply pressure.

10

*Clean or replace.
*Open bleed plug and prime.
*Check line for closed valve.

*Readjust stroke length.

*Clean pump then replace pressure seal
and spring.

*Increase supply pressure.

*Clear line

*Install larger regulator and/or supply line,
vent the supply side of the timer and try
starting the pump at slowest speed. In
crease speed slowly if timer startsto cycle.

*Check piston seal.

*Check air chamber surface . Aspirated dirt
or sand through faceplate equalization hole
can damage air chamber. Install afilter.

* Replace plunger.
*Check and/or replace hydraulic fluid.
Dirt or foreign particals will reduce seal

life.

*Check pump ratio and adjust air supply.




REBUILDING INSTRUCTIONS FOR
HYDRAULIC DIAPHRAGM PUMPS

© o N o

11.
12.
13.
14.
15.

16.
16.

Completely disassemble pump and clean parts.

Replace diaphragm return spring and spring cup.

Place diaphragm on pressure chamber with teflon side down. Place hydraulic chamber on
assembly and install bolts. ** CAUTION MODEL HD562 AND HD1062 ONLY** Be sure that
the upper spring cup isin place. (Same as lower spring cup.)

Tighten bolts alittle at atimein a crisscross manner to achieve a proper seal.

**Torque boltsto 18 foot pounds**

WITH METERING OPTION ONLY . Reassemble volume adjuster and install in hydraulic
chamber. Screw adjustment all the way in for maximum output at startup.

Install check valves with teflon tape to avoid galling and prevent leakage.

Fill hydraulic chamber with oil provided, to top of back-up ring. Use only light hydraulic oil.
Install pressure seal (spring down), back-up ring and body seal.

Carefully assemble spring chamber as to not disturb oil in hydraulic chamber.

. Slip return spring onto piston-plunger assembly and slide the assembly onto pump and secure

with air chamber and lock ring.

Install timer, pump is now ready for operation.

Reinstall pump and reconnect discharge line at thistime.

To bleed pump loosen bleeder plug until chemical appears and retighten.

Now fill reservoir with oil provided.

Connect aregulated air/gas supply to thetimer and set  regulator 10-15 PS| above what is

needed to achieve injection into your process line. Thisisvery important for proper operation.

Now set stroke rate for proper flow.

Finetuneif needed, STANDARD PUMPS using the stroke adjuster on top of the air chamber.
WITH METERING OPTION using the volume adjuster.

If you need any assistance, please contact your distributor or our plant for assistance.
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AIR/GASUSAGE
SCF/DAY AT 1 STROKE PER MINUTE

SUPPLY PRESSURE

PUMP MODEL 25ps  50ps  75psi 100psi  125psi  150ps
D10-XXX 2 4 5 7 8 1.0
D15-XXX 7 1.1 16 2.0 2.4 2.8
D25-X XX 2.2 35 48 6.2 75 8.9
D40-X XX 9.2 14.9 20.7 26.4 32.2 37.9
HD187 1.0 2.0 2.9 3.7 45 5.3
HD312 3.9 6.4 8.9 11.3 13.8 16.2
HD312-3K 8.9 14.4 19.9 255 31.0 365
HD312-5K 15.7 25.6 35.4 45.3 55.1 64.9
HD562 8.9 14.4 19.9 255 31.0 365
HD562-3K 15.7 25.6 35.4 45.3 55.1 64.9
HD562-5K 28.0 455 63.0 80.5 980 | 1155
HD1062 28.0 455 63.0 80.5 980 | 1155
HD1062-3K 1570 | 2605 | 3538 | 4521 | 5504 | 6486
HD2000 3145 | 5110 | 7076 | 9041 |1100.7 |1297.2
50 SERIES 13 2.1 3.0 3.8 46 5.4
100 SERIES 3.9 6.4 8.9 11.3 13.8 16.2
200 SERIES 8.9 14.4 19.9 255 31.0 365
300 & 3000 SERIES | 15.7 25.6 35.4 45.3 55.1 64.9
400 & 4000 SERIES | 28.0 455 63.0 80.5 980 | 1155
880 & 1255 SERIES | 209.1 | 3420 | 456.1 | 5594 | 6555 | 746.1
5000 SERIES 3145 | 511 7076 | 9041 |1100.7 |1297.2
8000 SERIES 6930 |[11254 |[1558.2 [1991.0 |24240 |2549.8

Table constant multiplied by stroke rate = SCFD
Example: D10-XXX operated at 50 psi (.4) multiplied by 20 strokes per minute = 8 SCFD
Add 25% for natural gas consumption.
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CHEMICAL COMPATIBILITY CHART

This chart isto show the general compatibility of certain corrosive materials with specific liquids
and gases at ambient temperatures. Such variables as temperature, pressure and flow rates aswell as
other operating conditions will affect compatibility. Because unknown variables exist, it is
recommended that this chart be used as aguide only.
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Chemical Compatibility Chart

Key to Rating
A - Substantial Resistance, B - Moderate Resistance, C - Severe Effect, Blanck - No Data

Corrosive Agent Steel [304SS|316SS| C-20 | Teflon [ PVC | Viton |Buna-N|Fluoraz
Acetaldehyde.........ccocooverninninecce, we Bl AL LA AL LA G o G B ..C
Acetate SOIVENTS ..., w Bl AL AL AL AL G Gy W C ..C
Acetic ACIA, 20% .....ceueerrereereieireieee e B, AL AL A AL AL G AL ..C
Acetic Acid Concentrated to 150°F (66°C) ... f.coeveennee ..B AL AL LA G G ..C
Acetic Acid Concentrated to 212°F (100°C)......., G ..B AL AL LA L G, G ..C
Acetic Anhydride ........coocovvevrennenieeneen, I O B AL AL AL G O G A ..C
ACELONE ... e B, AL AL AL AL G o O B ..C
AUM L Cuo) C.. B... I N— A.... AL A A... A
Aluminum CRIOHAE ........covveevrieiirieirciricine o C.ce C.. B... A... A... A A... A
Aluminum NItrate ......coooeeverrereceeeeen, B.... A A... A A... A... A,
Aluminum Sulfate ..........cooevieninninncnne o C.es B.... A.... A... A... A A... A
Ammonia Anhydrous ..........coooeveneenennencenn. AL AL AL A A G AL A
Ammonium Bicarbonate ...........cccccovrenicinicinen. AL LA AL AL AL AL A ..C
Ammonium Bisulfite ..........ccvevennincrcnenne O - T AL AL A AL AL A
Ammonium Bifluoride ............ccveerevnininiininn. o B B AL A A . A
Ammonium HydroXide ...........ccovenennenncninn. I SR AL AL AL AL LA B AL A
Ammonium Nitrate ........ccoooeveenenninecnne e B, AL AL AL AL e A B ..C
Ammonium Phosphate ...........cccecvnerrrncinnnn. e G B A Y N— LA AL AL AL
Ammonium Sulfate ........cc.coeverieninencne I B B e Bl AL AL AL A ..C
AmmOonium SUIfIte ..o G, AL AL AL AL AL A
Amyl Acetate, Dry .......oocveenienenncnencnenne AL AL AL AL AL G o G . Co ..C
AMYIAICONOL ... AL AL AL N AL B A AL ..B
AMYI ChIOMAE ... G, B AL A AL . C o G . C.....
Aniline ChIOTIde ........coocevrierrienerserereccnne s B AL A A w B
ANiliNE DYES ..o G AL AL AL AL G e Bl . Co
Animal Fats and OilS ..........ccovevrvnevveneenen e AL AL AL WA LA AL W C . A
AQua RegIa ..., I G G, . C o I G A I = . Co
ASCOIDIC ACIT ... T O AL AL AL A
Barium Chloride ..........cocveevieeinienicnienceennes o G . C o e Bl AL AL AL A . A
Barium SUlfite .........ocorvreiienccs e B, AL AL AL AL LA AL LA
Benzaldehyde..........cocoviuvienicinicnics B, AL AL AL AL . C o o G . Co
BENZENE ... AL AL AL AL AL G e B, W C ..C
Benzene Sulfonic ACid 10% ........coeuvereeriecerienenes I G B B AL AL AL AL . Co ..C
Benzoic ACId .........coriveeirierccns G B B AL AL A, W Co . A
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Chemical Compatibility Chart

Key to Rating

A - Substantial Resistance, B - Moderate Resistance, C - Severe Effect, Blanck - No Data
Corrosive Agent Steel |304 SS|316 SS| C-20 | Teflon Buna-N| Fluoraz
Benzoyl Chloride ..........cccvvveeevriecceiecess e I G C.... o C o C.... At B e
BOMIC ACId ... O S A.... A A A LA A
Bromine Anhydrous ..........c.ccccevrveeevevenierenennnns O O C.... W C o B.... A.... .. C ...l ..C
Bromine Dilute ... G C.. e G C.] A... .. C e ..C
Bromine Trifluoride .........cccoeverenincninicinnine O C.... B B.... A G C
Butadiene ..o Gy A A A A A C
BUIANE ... v B A... A A A... LA A
Butyric ACIH 20% .....covvrereereeeineireiecineierieene, I S A.... A A A LA A
Butyric Acid, Concentrated .............ccccevvveveieinnes I O B.... B B..... A Co A
Calcium BisUlfite ..o, v B A.... A A A LA A
Calcium Carbonate .........cocvveeiierereeniirirnieniinees AL A... A A.... A... LA A
Calcium Chlorate .........coocvereeverenivreereireene o Co A... A A A... LA A
Calcium ChIOFide ......c..covveerierierieeeercieiene W Co. B.... o B A A... LA A
Calcium Hydroxide .........cccevveveviieceiicrcenns AL A... WAL A.... A... LA A
Calcium Hypochlorite ..........cccoevvveereveiieicriiiennes I O C.... W C o C.... A.... . C ... A
Calcium Nitrate ........cooevrerenernceeeeene G A... A A Ao Al A
Calcium SUlfite .......covevieerereiercsisce e G, A.... LA A Ao Al A
Calcium Sulfate ......c.cevvvrerencrnirerreefresne, A A A A .. C e
Camphor Alcohol SOl. .....c.coveeviiiiciciierceenes . B...... A... A A.... A e
Carbon Disulfide ..........cocrereeneeninineeecene Gy A A A A .. C e
Carbon Tetrachloride, Dry ......c.cccccoevvvvvieriiinncnas B, A... A A... A.... W Co
Carbon Tetrachloride, Wet ............ccccoverevniiniinen. I O B B B.... A .. C e ..C
Carbon Water SIUITIes ..........ccccrevnirininierininnns G B.... A A A... LA
Cesium, 260°F (127°C) .covvrvvrveererrierneirereneneenens e G A A A A Conf Co
Chlorine, Anhydrous ..........ccoceevrveeeereiiereeeenes AL A.... A A... A.... .. C ...l ..C
Chlorine Water ... G C.. e G A A .. C e ..C
Chloroacetic ACId .........cccoeveviererrirriniinicienine G, C.... e G, C.id At G e C
Chlorobenzene ............couvevieeiverererneneinieneiens W Cs A... A A.... Al Col A ] B
ChIOroform .......cocvcriviiieieres e B A... A A.... A Coc A C
Chlorosulfonic ACId ..........ccveierirninenineenens W Cos B.... o B B.... A.... .. C e ..B
Choline ChIOTIde ..........coeveurierieriniiecreene . A.... AL A b
Chromic Acid to 150°F (66°C) ......ccceveeverrrrirennns I B.... B B.... A.... .. C . A
CHTIC ACIT v e G B.... v B A A... LA A
Copper ChloNde ......c.cveevriecerreeeeeeeve e I C...... W C o, C..... A.... LA WA




Chemical Compatibility Chart

Key to Rating

A - Substantial Resistance, B - Moderate Resistance, C - Severe Effect, Blanck - No Data
Corrosive Agent Steel |304 SS|316 SS| C-20 | Teflon Viton |Buna-N|Fluoraz
Copper FIUOMde .......coveveerieecerieeceieceve e I O B.... B B.... A A
Copper Nitrate ......cccccovveeevieeeece e G B.... WA A....l A.... AL LA WA
Copper Sulfate .......covevevriecescceeecee e B, A.... A A... A.... I LA A
Cottonseed Oll.........couveverviererennineseiniens - A AL A A.... A ] A
CrEOSOIS ..ot A A... AL A.... A... o Co .. C ... A
CYCIONEXANE ... B A.... WAL A... A.... I .. C .. A
Cyclohexanone............cceueveeeveriseeeiensiiereennans B, A.... A A... A.... I G . C ... .. B
Dichlorethane, Dry .......cccoceeevivceceriecesieene, AL A.... A A....l A Cof C.... ..C
Diethanolamine ...........ccccvcvineniniereerniineineens AL A.... A Al A... G A
Diethyl BENZENE .....c.cvevvveirireiririeieeeeee e AL A... WAL A Ao Co e
Diethyl EXNEr ......coeiierescireieeeeeseeene, A A... A A A [PV GO NN I C
Diethyl SUIfate ........coevereveererinerecnecens O S B.... B, A A
Diethylene GIyCol ........ccccoevrvvierriiiieiieceinans B A... WAL A.... A AL LA A
Dimethyl AMINE ......covvvceeerrcee e A.... A... WA A.... Ao Co e
Dimethyl Phthalate .........cccoveveereeieniireinineins A... A.... AL A A... e G B
Ether ... A A... A A A w G C
Ethyl Acetate .......occcevivevicieccece e, AL A.... AL A....l A.... W Co, .. C ... ..C
Ethyl AICONOL ... w A A.... AL A A... e G A
Ethyl BENZENE ......oecveviiccseeceeeee AL A.... AL A... At A ] C
Ethyl Bromide ........cccoovvvveeiieceececescec, G C.... . C o C......) A Cod o
Ethyl ChIOTITE ..o o A.... AL A A... A .. C A
Ethyl Mercaptan ..o v B A.... A Al A.... A ] C
Ethylene (Liquefied) ......cooveeeeeeieieecerceenas AL A.... A A....l A e
Ethlene Dichloride ..........ocoeverevncencenieniininieins G A A A A B .. C . A
Ethylene GIYCOl ........covvueveriniirereinineieiineieenne o B A.... A A A... A LA A
Ethylene OXide ........ccoceviivcercecesceceveea G A.... WAL A...l A.... i Co, .. C .. ..C
Fatty ACIS .....overerrririireieciniesei e e A.... AL A A... AL LA
Ferric ChlOMde ......ovceieeieiececccreiis w Gy C.... w G, Cu] A.... AL LA A
Ferric Nitrate ..o . Co, B.... o B A A... AL LA
Ferric Sulfate ........ccovvvvericcrcrcnsces Gy C.... B C.] A.... AL LA A
Ferrous ChIOMde ........c.ceviecirienirieeccs G, C.... o G, C.oer) A... AL LA
Ferrous Sulfate ... G C.. e G C.i] A AL LA
Filter Aid SIUMTIESB ........cceverereircriiciees AL A... WAL A A.... A
FIUOSINICIC ACI ..o e G C.n wC o, B.... A... A LA




Chemical Compatibility Chart

Key to Rating
A - Substantial Resistance, B - Moderate Resistance, C - Severe Effect, Blanck - No Data

Corrosive Agent Steel |304 SS|316 SS| C-20 | Teflon | PVC | Viton |Buna-N|Fluoraz
Formaldehyde, 80°F (27°C), Rm. Temp ............{... B....|... B...J. A} A...l. Al B.......}... A....}. Al C
FormicAcid, 80°F (27°C) ...covvvvveerrvcereerienenrernndf s Cudn. B . At At A B ST C o] A
Freons, 80°F (27°C) .ccovvvvcevceceseeceeeee e i B....}|. A...l. A...l. A...l. A C...J. C
FUBT Ol oo A A A A A At A C v A
FUIURAL ..o e B A At A A (ORI Coie (ORI I A
Furfural AICohol ..........cveeveniericinneeene o B....f... B...f. B ... A A C.fn C....}. C.i]en
Gallic ACI, 5% ..vvvveeererrerriireireeseineireeineieesenes s C.idn. B...l. B ... =T W A AL A B ...
GaSOliNg .....cceveviericcerseee e e At A A At A At C.i]ons B
GIUCOSE ...t At A Al Al Al Al A Al A
GIYCEINE .vvevverceereee e B....}... A...l. A...l. A...l. A At A A A
HEPtane ..o e B....|. A...l. Al At A...l. C.f. A....}. B....l. C
N-HEXANE ... o B....f... A A At A C i) A B
Hydrazine, 35% and above ..........c.cccoveevieneen i, C....}.. A B...|. B.....}... A...]. C...f. C..}... B....l. A
Hydrobromic ACId .......ccccovveeevicececccescee o Coidon. C.n. C...}. O W A...l. B...J. Al C..].. A
Hydrochloric ACid, 37% .....ccocoeverinievinniencen e, C....).. C.oifen. C ... U A Al A...l. C...l. A
Hydrocyanic ACId.........ccccoveeviveceiceceeeee o Cuovdo A...l. A...l. A...l. A At At C.].. A
Hydrofluoric Acid t0 48% .......cocoevrrivirenircnnen fine Cofon. C.ooifen. C ... C.idon. A Al A...l. C...l. A
Hydrogen Chloride, Dry .......ccocoevivccnvirceennndfin, A...]. A A A...l. A
Hydrogen Cyanide.............ccoeeviveeesiccrceseccen foe B....}|. A...l. A...l. At A...l. A
Hydrogen Fluoride-Anhydrous...........ccceceeennfi. Coiden. Con. C...}. Covd A C....].. A
Hydrogen Peroxide 50% .........cccuvureerrenreninenc fine Cofon. A A A C....).. C.... C
Hydrogen Peroxide, 90% .......cccouvvreenennenneenn e Cofen. A Ao A C...)|. C....).. C..].. C
Hydrogen Sulfide .........cccovvveeviccceccceseee foe (O B....J[. B...l. B....l. A...l. Ao A....l. A
Hydroquinone .........cccevvvcevneceseeeeeseeeen o Al A...l. At At Al At Covdieennfen
Hypo (Sodium Thiosulfate) .............cccceveecennncfi. Coiden. B....l. A...l. A...l. A...l. Al A
lodine Solution, 5% .......c.ocvveveerreiirereneninene o Coidens C] C.)e Cfens A C .o At Ci]ons A
Isopropyl AICOROI ..........ccveeeeceeeeeeeeeee s A....]. A A A A A Al A
Isopropyl Chloride, Dry ........ccocveviveivniicenn i, B....}|. A A...l. At A C
KEIOSENE ...t o Al A A A A Al Al (ORI B
Lactic Acid, 50% 80°F (27°C) ....vcevevvreneererreennrfi Bt B...l. A At A AL At A B
Lard Ol ..o At A At A A A C v A
Lead Acetate ... e B....}.. A A At A A Cuoden A C
Lead-Tetraethyl........cccovvvriviiviecciiiicececeeen s B...l. A A A A e
Magnesium Carbonate ............ccoecevieceeviceecea o Al A A...l]. A...l. A At A A




Chemical Compatibility Chart

Key to Rating
A - Substantial Resistance, B - Moderate Resistance, C - Severe Effect, Blanck - No Data

Corrosive Agent Steel |304 SS|316 SS| C-20 | Teflon | PVC | Viton |Buna-N|Fluoraz
Magnesium Chloride ..........cccceovvveeeiericccenenndfon, Coi)en. B....J[. B...l|. At A...l. A....l. C...}... Al A
MagnesiumNitrate ..........ccccoeeeevenieeeceeeen oo A} Al A A A Al A A A
Magnesium Sulfate ...........cccceevvveeerircrcesireen o B....}... A Al At Al A...l. A....}. Al A
MaleiCACIA-DIlUtE .......couevrreieerecrcenceef e (ORI B .. At A A At A (ORI A
Melaming RESINS ........cccevevrienieniiierireiniinienees o (ORI B....l. B ... B.....}... Ao C.]o C
MErcaptans ........ccccovvveevivecesseeee e e, At A At At A At C....l.. C
Mercuric Chloride, SOl. .........cocvviiiniriercienne. Gt C.i|. C .. B...t. Al A At A
MEICUY ..o B....}... A A B...l. A Al A A A
MethylAICONOI ........coevriiriiiereciniieeneecece At A A A A At Covens A A
Methyl CElioSOIVE .......covvevereiccerccceeeee At A A A...l. At C....p... B...l. A
Methyl Formate ..........cccovvvvcerieceicrceeeee e o, Al A....l. Al At At Covidinfee C
Methylene Chloride ........cc.cocveviveenieeeiieee o B..... A A...l. Al A C.f. C....}. C....l]. C
Methyl Ethyl Ketone ...........ccccoeevevicceviiccennn e A...l. A...l. Al At Al C.fon. C...}. C...l. C
Monochloroacetic Acid 70°F (21 °C) ...c.ovevvvvrveean oo (O B...lJ. B...l. B....}|. A A
Morpholing ........cccocevivvceeciceeeeeee e A...l. A...l. Al At A Covdieeiindfen
MUriatic ACId ........covveverrererireeeereeneen e Ci}on C.. C ] Coi)n A A At Ci]ns A
MUSEAID ..o (OT Bl AL A A A A A
NaPhtha ..o = W A A At A AL A Cfen A
Naphthalene, Molten .........c.cccooevevivccnviccecean oo Al A...l. A...l. A...l. C....]. C...}. A...l. C.... C
Nickel Carbonyl, SOIUtioN .......c.cceevvvccricciene e b B...l. A...l]. At A
Nickel Chloride, SOIUtioN ...........ccccvevveninenincenfevnininnen e B....|. B...f|. B....f.. A...]. Al A Al A
Nickel Nitrate, SOIULION .....cccveverrirerrcrcnnne e e A . A A A A A A
Nickel Sulfate, Solution.............covvvrevcncrcnseenininen o, B...f. A B.....f... A Al A Al A
Nitric Acid t0 CONC.-RM. .....covvvviiicrcrcrncneferecienc e A AL B....f... A C .o At Ci]ons B
Nitric Acid, Red Fuming, Rm. ........c.cocovvnvvcefcc b A A....l). B....J|. A...l. C...}. C....}.. C...l. B
Nitro Benzene t0 212°F (100°C) ...ccoovvvvvevvveecforciceinnn e B....l. A At A...l. C...). B...}j. C....].. A
Nitrous ACId, 5% .....coeveereerieeiiierinercnenesisn oo Al A Al A
Nitrogen TetroXide .........cccocvvveeeviveenvircieiseeefer e b A...l. At At At Covdrenfen
Nitrochlorobenzene ...........cococvevenivineccnesdeerenencendisncen forcncn At Al C.of At
OlEIC ACI ... e o, A At A A B....t. B A
OlEUM=-25% ..vrveeererreeiniieieiineieisseisensseseseesesferesesenen e, B...J. At A A C e B...l. C.vfene C
OlIVE Ol oo A A At A A ALt A Cfen A
OXaliC ACId ..ot e B..... B.../. A A AL A B ... A
Paraffin-Molten .........cccoocvvnvveircncncne oo A A A At Ao A




Chemical Compatibility Chart

Key to Rating
A - Substantial Resistance, B - Moderate Resistance, C - Severe Effect, Blanck - No Data

Corrosive Agent Steel |304 SS|316 SS| C-20 | Teflon | PVC | Viton |Buna-N|Fluoraz
Paraldehyde ........ccccoeviveeencieeeeeceeeee e A A A A A e
Pentane ... e At A A Al A A A
Perfumes ........cocvevevenieieecnenisisecsenen e Al A A At A
Phenol-Molten ... o B....f. B...f. B...|. B....f.. A C .} At Ci]ons A
PROSQENE .....ocvviicicececeseeeeese e e A...l. A...l. At A...l. Coivii
Phosphoric Acid, 60 .........cccceeeverieeinricen e i, Coidon. B...l. B...l|. A...l. A At At C... A
Free of HF

Phosphoric ACid, 75% ......cccvvvrevrennenenen e C...l B....f. B...|. Al A At At C....].. A
Free of HF

Phosphorous-Molten ............ccoeceevvivcensenceecssforeesinen o B...Jl. A...l. At A (GRS
Phosphorous Oxychloride ...........ccccvveeeeereecennfo. Covecdiieei s A e
Phosphorous Trichloride ...........cccoocvvvvicenn i, (G A Al A...l. A Al C...].. A
PINE Ol ..o o A A AL A A =TSP IR
Phthalic Anhydride ..o o, B...J. B ... A A B
Potassium Chromate ..........c.coovevrcencncncne o Al A A At A A A A
Potassium Bromide ..........cccceonvninneincccnenen fone C]en. B.... B ... A A A A A A
Potassium Carbonate ...........coovevveircncnincc e B....f. A AL At A Al A Al A
Potassium Chlorate .........covveircnenenincan o B....}.. A . ALt A A A A A A
Potassium Chloride ..........cccoovveireninininian o (ORI B....l. B...f|. A A Al A Al A
Potassium Dichromate .........cccocevecevecncecnnnen fin. B.....}... A A A A A A A
Potassium Ferrocyanide ............cccoveererviiivincnnecnfonn B....J... A B...J|. A A....l. A...l. At
Potassium Hydroxide ........c.cccocevveeeeesnecen fne B....J... B...l. A A....]. A A B....}. B...l. A
Potassium 10dide .........c..cooevcriveninierecncne e (GHR B...f. B Al A At
Potassium Nitrate ..........ccooenvrivrenvinenn o A A A A A A A A A
Potassium Permanganate ...........cccoeceeevcececeafine (G A A A....]. A....l. Al A A...l. A
Potassium Sulfate ... o B....f... A A At A A A A A
Propane .........ccccoeeeeeeseeeeeeeeeeee e o A....]. A A A A....l. Al A B...l. A
Propylene Dichloride, Dry ........cccoooevvvevvcennnndfin, B....|... A...l. A A...l. A...l. GRS ISR o Cov]o
Propylene GIycol ........ccccovvveevicccescecesece fone A...l. A...l. Al At At A...l. C...l. A
Propylene OXide ........cccovvvveeviiecescceseee o A...l. A...l. A Al At C....).. C...].. C
Pyrogallic ACId ........cceeveveveieeeeceeeeeeseeenn e B...l. A A A A e
QUINOIINE ..o s A . A Al A e
Silver Nitrate ..........cocveveniviieeeesncnsesen e o A A Al A Al A Al A
Sodium-MOIEN ..o s A A A Coinovicn Ci]onn




Chemical Compatibility Chart

Key to Rating

A - Substantial Resistance, B - Moderate Resistance, C - Severe Effect, Blanck - No Data
Corrosive Agent Steel |304 SS|316 SS| C-20 | Teflon Viton |Buna-N|Fluoraz
Sodium-Potassium, NaK Alloy ........ccccoveeeveeceecorcriininnns A.... A Coviio e
Sodium Acetate ..o, B.... AL A A.... o Co, B ..C
Sodium AlUMINGLE .......coovevvereieiireierseresieee, Bl A... WAL A A.... B LA L A
Sodium Bicarbonate ...........c.ccvcvevivreernireinenne e B A... AL A A.... AL LA A
Sodium Bichromate .........c.coevvvivrirerierniinennenn: B A.... AL Al A... A
Sodium Bifluoride SIUITY .......ccccoevvveeerriccre e, A.... WAL At wCvden
Sodium Bisulfate ..........cocovveniviieicnneefed B.... A... AL A... AL LA A
S0dium BiSUIItE ........ceueeereicereicereiercien we B A.... AL A A... A LA A
Sodium Borate .......c.ceeviereiniiniieceee we B A... A A A... AL LA A
Sodium Bromide .........cocvvererirenneneninienenns Gy B.... B A A.... AL LA
Sodium Carbonate .........c.coevvvivnireriinireiene B A.... A Al A... AL LA A
Sodium Chlorate ..o, G B.... v B A A AL LA
Sodium ChIOride ......ccevueveieeeeineireeiscireces e G B.... . B . A A... A LA A
Sodium ChIOMEE ... G C.... e G Cu] A.... AL .. C e
Sodium Ctrate .......couevreveererieiceeeeeseeees we B A.... AL A....l Ao A e
Sodium Cyanide ..........ccoccevrviceiieceeieeeians B A.... WAL A...l A.... AL LA ..C
Sodium Dichromate .........coccovvvrercreicniirinene AL A.... A Al A... AL B
Sodium Ferricyanide, 5% ........cccvvvrerrreerenerinns v B, A.... A A... A AL B
Sodium FIUOKAE .....c..coeeieeiieriereeesesieene, I O C.... B B.... A.... AL .. C .
Sodium Hydroxide, 50% ........cveerevrveereirerneeninnns A A A A... A.... B B A
Sodium Hydroxide, 73% .......c.oveerevrerenieerinienenns w B B.... .. B . B.... A S G .. B A
Sodium Hypochlorite, 5% .......cvvvevriereeinieininns W Co C.. WG Coeen, A... I .. C . .. B
Sodium Hypochlorite, 20% .........ccccveerreeerrieninnen. . Coe. C. O O C..... A... 0 - .. C ...l A
Sodium Metaphosphate ........cccccoeviveiivicriiinns B A... WA A....l A... AL B A
Sodium NItrate .......covvrevriereirieiceeeeeeiees we B A.... AL A....l A.... AL LA ..C
S0dium NIFE ... o] B.... A w A A A LA
Sodium Peroxide .........ccoeeveerivrernirneininienenne, O A.... AL A....l A AL LA A
S0dium SliCAtE ...c.cvvveceeeeceneieeeieeei o B A A A A... A LA A
Sodium SUIfate ........coeeeeeriereieirereseeis A A... A A A... A LA A
S0diUM SUIIE ... o] A.... A A A AL LA A
Sodium Thiosulfate (HYPO) ....coovevvvererricrireeinens N O B... B A.... A.... AL LA
Stannic Chloride ..........coocveriereeviniereceeene G, C.. o G B.... A... AL .. C e
Stannous ChIOTIde ..........couveerenivivieirccenfeeessen, B.... A ... AL A... AL LA
Stearic ACI ..., A.... AL A A... AL B A




Chemical Compatibility Chart

Key to Rating

A - Substantial Resistance, B - Moderate Resistance, C - Severe Effect, Blanck - No Data
Corrosive Agent Steel |304 SS|316 SS| C-20 | Teflon Viton |Buna-N|Fluoraz
SEYIENE ..o A.... AL A....l A... . C....... .. C ...l
Sulfamic ACI .......cvvereereerenieeeereenenensse oo B. A b B....
SUFUF-MOIEEN ..o A A... A A... G B
Sulfur CRIOFe ..., C.... w G A A... I O .. C e ..C
Sulfur DioXide, DIy ........ccveereeneerereeniieiesineins A A.... AL A A C... A
SUIAN <o Gy B.... A A A G
SUIFUF THOXIE ..o I O B.... AL A.... A... w G A
Sulfuric Acid below 93% .......ccvverevrieneereiiinienens w G Cu I R A... A A .. C o A
Sulfuric Acid-Commercial Concentrated ............. o Co, C.... A A... A... AL .. C ... A
Sulfuric Acid, Fuming, 20% .......coccovevvrerereneiec e B.... A.... AL A.... B, .. C ... A
SUIUrOUS ACId ..o B.... B.... A A... A
Tannic ACId, 10% ...ccvrveeeerrerenerreeernereeeeneen e, A.... A A A A A A
Tartaric ACId ........occveeriericiceneneseee e, B.... A.... AL A... AL LA L A
Thionyl ChIoride .......ccccvveeviieceecec e G G, B oo A Co e
Titanium Dioxide SIUrry .........cccoeevvevviccerriencnens B A... WAL A.... A... AL Y
Titanium Tetrachloride, Dry .........cccoeeivirninn, A A... AL A.... At AL B ..C
TOIUENE ... AL A.... A A.... A.... B .. C ... ..C
Tributyl Phosphate..........ccccoevveeeiiiccieceinns B, A.... A Al A.... G, .. C ..
Trichloroethylene, Dry ........cccooveeeccciceeiennen A A... WAL A... A... AL . C ...
Tricresyl Phosphate .........ccccoevvivvnsssscnn, v B, A... WA A.... A... B .. C .. A
Triethanolaming ..........cvcveneenenieierereneeneesfeeeeieeeenne, A.... A A A... S O LA A
Trisodium Phosphate, SOl. ......c.cccoceevvirevireiinens w.B....... A... WAL A... A... AL LA A
TUNG Ol oo A A.... AL A A... A
TUIPENEINE ...voveeevce e AL A.... LA A...l A.... I .. C ... A
Urea Formaldehyde.........ccccoovienenciiiiceens AL A.... AL A.... A e
Vegetable Ols .......ccoccevvecerceceeeeeees AL A.... A Al A.... I .. C ... A
Uranium Nitrate ..........coooevveneicnicninneinceinee b, A... A... AL A
Vinyl Acetate .....ocovvveeevcceceeececeseeee o) A.... WA A...l A.... o Co, .. C ..
Vinylidene Chloride ..........ccocveerveereieeereceeee e A... A... AL Ao A
Vinylidene Fluoride ..........cccooovvvvvvniiren, B.... A... WA A... A e
XYIENE .ot o) A.... A.... AL A.... I G .. C ...l ..C
ZinC OXide SIUMY ...cooeveviiiercecee s B.... A.... A Al A.... AL LA
ZINC SUIALE ..o B.... A.... AL A... A... AL LA A
ZinC Chromate .........cccoevevrenenmenenneeeenenen e A A A A... A
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