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American Chemical Technologies 
485 E. Van Riper Rd 


Fowlerville, MI  48836 
(517) 223-0300     Fax:  (517) 223-1703 


Laboratory Service Report  
 
Getting the most out of a CHECK-MATE PROGRAM SUMMARY REPORT 
 
 


E-synergy Name
E-Synergy Address
City, State ZIP Pulled:
AAAAAA_B Received:
Attn: Check-Mate Contact Completed:


 
 


E-mail: Checkmate@Customer.com


Sample ID Fluid: Visual:


Tramp 
Oil % 
(T)


Viscosity 
(SUS)† pH


Reserve 
Alkalinity


Total 
Acid 


Number
Water 
(ppm)


 


0 0 0


Tank Side Additions for FR WG
Gallons to add per 100 gallons of system (1)


Water (2) Buffer  (3) Conc. (4) Replace (5)
No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA0 0 0  NA  NA  NA FALSE


0 0 0 No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA  NA  NA  NA
A


FALSE


0 0 0 No -36 0.0 0.00 0.00 0 0 / 0 / 0 N  NA  NA  NA
A


FALSE


0 0 0 No -36 0.0 0.00 0.00 0 0 / 0 / 0 N  NA  NA  NA
A


FALSE


0 0 0 No -36 0.0 0.00 0.00 0 0 / 0 / 0 N  NA  NA  NA
A


FALSE


0 0 0 No -36 0.0 0.00 0.00 0 0 / 0 / 0 N  NA  NA  NA
A


FALSE


0 0 0 No -36 0.0 0.00 0.00 0 0 / 0 / 0 N  NA  NA  NA
A


FALSE


0 0 0 No -36 0.0 0.00 0.00 0 0 / 0 / 0 N  NA  NA  NA
A


FALSE


0 0 0 No -36 0.0 0.00 0.00 0 0 / 0 / 0 N  NA  NA  NA
A


FALSE


0 0 0 No -36 0.0 0.00 0.00 0 0 / 0 / 0 N  NA  NA  NA FALSE


0 0 0 No -36 0.0 0.00 0.00 0 0 / 0 / 0 NA  NA  NA  NA FALSE


AMERICAN CHEMICAL TECHNOLOGIES, INC. SAMPLE ANALYSIS LEGEND
(1) - Systems volume is based on the volume of hydraulic fluid in the system at the time the samples were drawn and not on the original fluid charge.
(2) - Use only reverse osmosis,  deionized,  distilled or boiler condensate as make-up water.
(3) - The addition of  FR WG Buffer will raise the pH and reserve alkalinity of the fluid in the hydraulic system,  thus,  restoring the corrosion package for 
 both the liquid and vapor phase as originally formulated.
(4) - The addition of FR WG Concentrate will restore the viscosity of the hydraulic fluid back to the specification range.
Heat exchangers and maintenance logs should be checked to determine how water is entering the system.


(5) - The replacement of a portion of the system volume will bring the hydraulic fluid back to the specification range.


(T) - Remove tramp oil contamination via filtration or skimmer.  Check for possible openings that would allow lube oil,  die spray, etc. to enter the hydraulic reservoir.


* Check filtration, clean or replace filter elements as necessary.  Examine hydraulic reservoir for possible openings that would allow dirt to enter. 
Check air breather and rod seals to see if particles are ingressing at these points.
‡ Specific ISO target levels should be determined by the hydraulic equipment supplier. Testing done at ISO 4406 standard (4/6/14 micron).


NOTE: These recommendations are based on the condition of the hydraulic fluid at the time the samples were drawn.  Any adjustments made to the 
fluid since the samples were drawn should be taken into consideration before following through on our recommendations. 
If you have any questions, please contact your sales representative.
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1) The CHECK-MATE PROGRAM monitors the condition of the hydraulic fluid 


with the understanding that preventative maintenance is better than system repair.  
Key properties of the supplied hydraulic fluids are identified.  Optimum operating 
ranges are provided for each monitored property.  When any property is outside of 
the recommended range, the value is typically highlighted in some way. 


2) The contact information provides routing as to where the samples were generated 
and to who gets the report.  If any of this information is incorrect, please contact 
your local American Chemical Technologies sales representative listed on the 
right hand side of the Trending Reports.  
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American Chemical Technologies 
485 E. Van Riper Rd 


Fowlerville, MI  48836 
(517) 223-0300     Fax:  (517) 223-1703 


3) The SUMMARY REPORT provides a listing of all sample descriptions that have 
been analyzed for a customer account.  The Summary Report provides sample 
data for only the most current sample submitted.  The data that is measured for 
only a few fluid product types is not listed in the SUMMARY REPORT but can 
be found on the TRENDING REPORT: specific gravity, brixº, fungus/bacteria 
culture, sheen, Viscosity (cSt), and customer specific data. 


4) The type of fluid is listed based upon the best information that is obtained with 
the sample. 


5) The VISUAL appearance of the sample is evaluated to determine the general 
condition of the fluid.  Contamination of degrading of the hydraulic fluid can 
cause any or all of the following visual changes to the hydraulic fluid: clear, hazy 
cloudy; changes in color, lightening or darkening. 


6) Major hydraulic fluid properties are listed on the Summary Sheet. When a value is 
reported in RED, this property is seen as being “OUT OF SPECIFICATION” and 
preventative maintenance on the system is recommended.  .  When a system has 
properties reported in RED, review of the TRENDING REPORT for that system 
will allow you to determine three things:  1) why the value is highlighted, 2)  if 
the highlight is a special cause, or 3) if the system is historically out of 
specification. 


a. TRAMP OIL is any liquid contaminant that is present at a high enough 
concentration to form a distinct second layer in the sample after the 
sample has been allowed to sit without agitation for more than 24 hours.  
Depending upon the hydraulic fluid composition, tramp oil can be any or 
all of the following: petroleum oil/grease, vegetable oil/animal fat, 
synthetic oils, water/glycols.  Tramp oil present in a well mixed sample 
can make the sample appear hazy or cloudy (see #5). 


b. FOREIGN OIL is any liquid contaminant that is not a component of the 
hydraulic fluid as supplied by the manufacturer and can be identified by 
some physical or chemical means. 


c. VISCOSITY is the resistance that the hydraulic fluid has to flow.  The 
kinematic viscosity is reported in SUS or USS (Universal Saybolt 
Seconds) at 100ºF.  Measurement of the kinematic viscosity is done in 
according to ASTM 446 Standard Specifications and Operating 
Instructions for Glass Capillary Kinematic Viscometers. 


d. pH of a hydraulic fluid determines if a hydraulic fluid is acidic or alkaline.  
A neutral solution is one in which the hydrogen ion concentration (acidity) 
is equal to the hydroxide ion concentration (alkalinity).  In pure water, this 
occurs at a pH of 7.0.  A buffer is used to help maintain the pH in a 
desired range.  A buffer acts as a cushion against the effects of both acids 
and alkali.  Measurement of the pH is performed using ASTM E70-07 
Standard Test Method for pH of Aqueous Solutions with the Glass 
Electrode. 


e. The RESERVE ALKALINITY or total base number can be measured for 
hydraulic fluids that are buffered to a pH above 7.0.  The reserve alkalinity 
is a measure of a hydraulic fluids ability to neutralize acid using ASTM 
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American Chemical Technologies 
485 E. Van Riper Rd 


Fowlerville, MI  48836 
(517) 223-0300     Fax:  (517) 223-1703 


1/25/2009 3


D4739 Test Method for Base Number Determination by Potentiometric 
Titration. 


f. The TOTAL ACID NUMBER is the number of ASTM D664 Test Method 
for Acid Number of Petroleum Products by Potentiometric Titration is 
used to measure the build-up of acidity in non-buffered hydraulic oils. 


g. Water content of the hydraulic fluid is measured using either ASTM 
E1064-05 Standard Test Method for Water in Organic Liquids by 
Coulometric Karl Fischer Titration or ASTM D95-05e1 Standard Test 
Method for Water in Petroleum Products and Bituminous Materials by 
Distillation. 


h. For APC (Automatic Particle Counter) counts, the revised procedure, ISO 
FDIS 4406.2 “Hydraulic fluid power – Fluids – Code for defining the 
level of contamination of solid particles,” 1999, uses three cleanliness 
code numbers, corresponding to the concentrations of particles larger than 
4 μm(c), 6 μm(c), 14 μm(c) with the new calibration method.  The specific 
ISO particle count target should be based upon the desired level of 
cleanliness and the specifications for a filter element with the listed 
micron rating. According to Machinery Lubrication pg 68 Sept-Oct 2005, 
typical cleanliness recommendations are as follows: 


 
Operating Pressure → <1,500 psi 1,500-2,500 psi >2,500 psi 


Servo Valve 16/14/12 15/13/11 14/12/10 
Proportional Valve 17/15/12 16/14/12 15/13/11 
Variable Volume Pump 17/16/13 17/15/12 16/14/12 
Cartridge Valve 18/16/14 17/16/13 17/15/12 
Fixed Piston Pump 18/16/14 17/16/13 17/15/12 
Vane Pump 19/17/14 18/16/14 17/16/13 
Pressure/Flow Control Valve 19/17/14 18/16/14 17/16/13 
Solenoid Valve 19/17/14 18/16/14 18/16/14 
Gear Pump 19/17/14 18/16/14 18/16/14 
Adjust to cleaner levels for duty cycle severity, machine criticality, fluid type (water base) and safety concerns. 
 
Table 1 Typical Cleanliness Recommendations 
 


7) Tankside additions and replacement recommendations are provided on the 
SUMMARY REPORT when testing gives a value that is outside of the optimum 
operating range for the hydraulic fluid.  A recommendation for an addition to the 
hydraulic fluid is made as a TANKSIDE ADDITION PER 100 GALLONS OF 
SYSTEM VOLUME.  This is only a recommendation of what could be done to 
prolong the useful life of the hydraulic fluid. 


8) The American Chemical Technologies CHECK-MATE REPORT LEGEND 
provides general standard testing conditions and general recommendations that 
would apply to all samples. 


 








American Chemical Technologies 
485 E. Van Riper Rd 


Fowlerville, MI  48836 
(517) 223-0300     Fax:  (517) 223-1703 
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Laboratory Service Report  
 
Getting the most out of a CHECK-MATE PROGRAM TRENDING REPORT 
 
 


                                                                
E-synergy Name AAAAAA_B
E-Synergy Address ACT Salesperson
City, State ZIP ACT Phone number


Attn: Check-Mate Contact
E-mail: Checkmate@Customer.com


0
Fluid:
Pulled:
Received:
Completed:
Visual:
 
Viscosity (SUS)† 190 220
pH 9 10
Reserve Alkalinity 15 30
Tramp Oil % (T) 0
Other
ISO Particle Count
25 Micron: 21 / 18 / 14 0 / 0 / 0 0 / 0 / 0 0 / 0 / 0 0 / 0 / 0 0 / 0 / 0 0 / 0 / 0
5 Micron: 18 / 14 / 11


Oil Change*
Reason for Sample


Tank Side Additions for FR WG 200D 0 0 0 0 0 0
Gallons to add per 100 gallons of system (1)
Water (2) ~ ~ ~ ~ ~ ~
Buffer  (3) ~ ~ ~ ~ ~ ~
Concentrate (4) ~ ~ ~ ~ ~ ~


AMERICAN CHEMICAL TECHNOLOGIES, INC. SAMPLE ANALYSIS LEGEND
(1) - Systems volume is based on the volume of hydraulic fluid in the system at the time the samples were drawn and not on the original fluid charge.
(2) - Use only reverse osmosis,  deionized,  distilled or boiler condensate as make-up water.
(3) - The addition of  FR WG Buffer will raise the pH and reserve alkalinity of the fluid in the hydraulic system,  thus,  restoring the corrosion package for 
 both the liquid and vapor phase as originally formulated.
(4) - The addition of FR WG Concentrate will restore the viscosity of the hydraulic fluid back to the specification range.  Heat exchangers and maintenance 
logs should be checked to determine how water is entering the system.
(T) - Remove tramp oil contamination via filtration or skimmer.  Check for possible openings that would allow lube oil,  die spray, etc. to enter the hydraulic reservoir.
* Check filtration, clean or replace filter elements as necessary.  Examine hydraulic reservoir for possible openings that would allow dirt to enter. 
†Viscosity measured at @ 100 ºF
‡ Specific ISO target levels should be determined by the hydraulic equipment supplier. Testing done at ISO 4406 standard (4/6/14 micron).


OUT OF SPEC
NOTE: These recommendations are based on the condition of the hydraulic fluid at the time the samples were drawn.  Any adjustments made to the 
fluid since the samples were drawn should be taken into consideration before following through on our recommendations. 
If you have any questions, please contact your sales representative.


-36
Results


0
1/0/00


0
No
~


0.0


0


 


 


DUMP 
SYSTEM DUE 


TO LOW 
VISCOSITY


 


~


0 0


  


 


0.0


0


 


No
0


DUMP 
SYSTEM DUE 


TO LOW 
VISCOSITY


~


0
Results


-7
0.0


FRWG200D
1/0/00
1/0/00
1/0/00


 
  


DUMP 
SYSTEM DUE 


TO LOW 
VISCOSITY


0 0 0 0


DUMP 
SYSTEM DUE 


TO LOW 
VISCOSITY


DUMP 
SYSTEM DUE 


TO LOW 
VISCOSITY


DUMP 
SYSTEM DUE 


TO LOW 
VISCOSITY


 


Check-Mate Program


1/0/00
0


Results


Fluid Monitoring Program


 


  


1/0/00


FRWG200D
1/0/00
1/0/00


1/0/00
FRWG200D


0


No


-36
0.0
~


No


0.0 0.0


No
~


FRWG200D
1/0/00
1/0/00
1/0/00


0
Results


-36


No
~


FRWG200D
1/0/00
1/0/00
1/0/00


-36
Results


1/0/00
1/0/00
1/0/00


0 0
Results


-36


 


FRWG200D


 


≤2%
15.0 - 30.0


Range
190 - 220
9.0-10.0


0


 
  


  


 
 


    
  


 


 


 
 


1  
 
 
 
 


2 3 


 
 
 
 


4 


 


7
 
 
 
 
 
 


5 8


10


9
6  


 
 


11 
 


12 


 
 
 
 
 
 
 


 
1) The CHECK-MATE PROGRAM monitors the condition of the hydraulic fluid 


with the understanding that preventative maintenance is better than system repair.  
Key properties of the supplied hydraulic fluids are identified.  Optimum operating 
ranges are provided for each monitored property.  When any property is outside of 
the recommended range, the value is typically highlighted in some way. 


2) The contact information provides routing as to where the samples were generated 
and who gets the report.  If any of this information is incorrect, please contact 
your local American Chemical Technologies sales representative. 


3) The American Chemical Technologies account number, salesperson, and local 
telephone number are included on the trending reports.  







American Chemical Technologies 
485 E. Van Riper Rd 


Fowlerville, MI  48836 
(517) 223-0300     Fax:  (517) 223-1703 


3/15/2009 2


4) One page of the FRWG 200-D TRENDING REPORT contains information for 
one hydraulic system.  The TRENDING REPORT will capture the data for six 
sample submissions for an American Chemical Technologies account.  If the 
report contains a worksheet titled FRWG200D, then all of the Oil Trend Analysis 
can be accessed though a menu located at the sample name and you can “Select a 
system name for trending report” for any sample identified as FRWG200D. 


5) The properties that are measured for the FR WG 200-D are Visual Color/Clarity, 
Viscosity, pH, Reserve Alkalinity, Tramp Oil, and ISO cleanliness codes.    


6) Operating ranges for each measured property have been determined from field 
studies and laboratory testing.  The operating ranges are not Quality Control 
ranges for the unused oil but instead represent the amount of deviation that a used 
oil sample can have before a maintenance recommendation is given.  These 
ranges are reviewed periodically and updated as necessary to reflect changes that 
may occur in fluid use requirements. 


7) When a value is reported in RED, this property is seen as being “OUT OF 
SPECIFICATION” and preventative maintenance on the system is recommended. 


8) When a sample of FR WG 200-D is seen to be significantly out of specification to 
the extent that damage to the system can occur, a DUMP recommendation and a 
brief explanation will be given.  If there is more than one reason to DUMP the 
system, only the most critical reason will be used to justify the DUMP 
recommendation.  A DUMP recommendation voids all recommendations to repair 
the fluid in the system. 


9) The reason for the sample will be used to differentiate between initial, special, 
and routine sample pulls. 


10) Observations of the presence of particulates, hard water, and cloudy suspensions 
are made in the space below the reason for sampling. 


11) Tankside additions for FR WG 200-D are provided on the TRENDING REPORT 
when testing gives a value that is outside of the optimum operating range for the 
hydraulic fluid.  A recommendation for an addition to the hydraulic fluid is made 
as a TANKSIDE ADDITION PER 100 GALLONS OF SYSTEM VOLUME.  
This is only a recommendation of what could be done to prolong the useful life of 
the hydraulic fluid.  If the test sample is so far out of specification that the 
recommended tankside additions are excessive, the recommendation is to DUMP 
the system and add fresh fluid. 


12) The American Chemical Technologies CHECK-MATE REPORT LEGEND 
provides general standard testing conditions and general recommendations that 
would apply to all samples. 


 








 
 


    PRODUCT  
    INFORMATION 


A PRODUCT OF AMERICAN CHEMICAL TECHNOLOGIES, INC. 
 
 


 


 


VISCOSITY TEMPERATURE PROFILE  
FR WG 200-D 
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		    PRODUCT 

		    INFORMATION



		VISCOSITY TEMPERATURE PROFILE 

		FR WG 200-D






American Chemical Technologies, Inc. 
485 E. Van Riper Road, Fowlerville, MI 48836 


Office: 517-223-0300     Fax: 517-223-1703 
 
EMERGENCY:  INFOTRAC 1-800-535-5053 24 HOURS/DAY, 7 DAYS/WEEK 
 
This MSDS Complies With 29 CFR 1910.1200 (The Hazard Communication Standard) 
 


SECTION I – IDENTIFICATION 
 
Product Name: FR WG 200-D 
Chemical Identification: Fire Retardant Water Glycol Hydraulic Fluid  
CAS #: Mixture 
 


SECTION II – INGREDIENTS AND HAZARD CLASSIFICATION  
 
Chemical Name:  Diethylene Glycol 
CAS Number:  111-46-68 
Percentage Range:  < 40 % 
Hazardous Per 29 CFR 1910.1200:  Yes 
Exposure Standard:  None established 
 
Chemical Name:  Polyalkylene Glycol 
CAS Number:  52624-57-4 
Percentage Range:  < 13 % 
Hazardous Per 29 CFR 1910.1200:  Yes 
Exposure Standard:  None established 
 
Chemical Name:  Dipae 
CAS Number:  96-80-0 
Percentage Rate:  < 3 % 
Hazardous Per 20 CFR 1910.1200:  Yes 
Exposure Standard:  None established 
 
Chemical Name:  D/I Water 
CAS Number:  7732-18-5 
Percentage Rate:  35 – 45 % 
Hazardous Per 20 CFR 1910.1200:  No 
Exposure Standard:  None established 
 
 


SECTION III – PHYSICAL DATA 
 
Boiling Point/Melting Point @ 760 Mm Hg: 215° F 
Pour Point: -53° F   
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American Chemical Technologies, Inc.                                                                    FR WG 200-D 


Specific Gravity or Bulk Density: 8.99 lbs/gal. 
Evaporation Rate: No data 
Vapor Pressure Mm Hg @ 20° C: Not applicable 
Solubility In Water: Complete 
pH: 9.6 
Appearance: Slightly hazy, red liquid 
Odor: Glycol type 
Intensity: Slight 


 
SECTION IV – FIRE AND EXPLOSION DATA 


 
Flash Point:  None * 
Auto-ignition Temp.:  None ** 
Flammability Limits in Air (% by Vol.):  Lower: N/A  Upper: N/A 
Extinguishing Media:  Use water fog, foam or CO2 extinguishing media. 
Hazardous Decomposition Products:  None 
Firefighting Procedures:  Firefighters should be equipped with self-contained breathing 
apparatus and turnout gear. 
 
*After water has been completely evaporated, flash point is 250° F. 
**After water has been completely evaporated, auto-ignition temperature is 775° F. 
 


SECTION V – REACTIVITY DATA 
 
Hazardous Polymerization: Will not occur 
Stability:  Stable 
Incompatibility:  N/A 
Hazardous Decomposition Products: N/A 
Conditions to Avoid: Corrosive to tin, lead, zinc, magnesium and calcium. 
Oxidizer: No  
 


SECTION VI – HEALTH HAZARD INFORMATION 
 
This product contains no ingredients listed as carcinogens by NTP, IARC, or OSHA. 
 
This product contains no toxic chemical at a level that is reportable under SARA Title III, 
Section 313. 
 
Routes of Absorption:  The primary routes of exposure to this material are eye or skin contact, 
and inhalation.  Prolonged or repeated skin or eye contact may result in irritation.  Vapors or 
mists of diethylene glycol may be irritating to the respiratory tract.  The effects of ingestion 
include nausea, diarrhea, dizziness, drowsiness, kidney damage and possible coma.  Chronic 
overexposure to diethylene glycol may result in kidney and liver damage. 
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American Chemical Technologies, Inc.                                                                    FR WG 200-D 


Existing Medical Conditions Aggravated by Exposure to this Material:  No information 
found for this mixture.  
 
Animal Toxicology Acute Toxicity: 
     Rat, Oral Ld: >5000 mg/kg 
     Rabbit, Skin Irritation: Irritating 
     Rabbit, Eye Irritation: Irritating 
 
Aquatic Toxicity: No data available. 
Fish Toxicity: LC >1000 mg/1 (Fathead Minnow, 96 Hr.) 
 
First Aid: 
Eyes:  Immediately flush with water for at least 15 minutes, occasionally lifting the upper and 
lower eyelids.  If irritation develops call a physician. 
Skin:  Wash affected areas with soap and water.  Remove and launder contaminated clothing 
before reuse.  If irritation develops, get medical attention. 
Ingested:  If swallowed dilute with water and immediately induce vomiting.  Never give fluids 
or induce vomiting if the victim is unconscious or having convulsions.  Get immediate medical 
attention. 
Inhaled:  Move to fresh air.  Aid in breathing if necessary, and get medical attention. 
Medical Conditions Aggravated by Exposure:  None known. 
 


SECTION VII- PRECAUTIONS FOR SAFE HANDLING AND USE 
 
Store in a cool dry place.  Keep container closed.  Avoid prolonged contact with skin or clothing.  
Avoid extreme heat. 
 
This product does not contain and is not manufactured with Class I or Class II ozone-depleting 
substances. 
 
Respiratory Protection:  If vapors or mists are generated wear NIOSH/MSHA approved 
respirator. 
Ventilation:  Use local ventilation to limit exposure. 
Protective Clothing:  Gloves, coveralls, apron, boots as necessary to prevent skin contact. 
Eye Protection:  Chemical goggles; also wear a face-shield in compliance with OSHA 
regulations if splashing hazard exists. 
Other Protective Equipment:  Not applicable. 
NFPA Code:  HEALTH - 1  FLAMMABILITY - 0  REACTIVITY - 0 
 
HMIS Code: HEALTH – 1 FLAMMABILITY – 0 REACTIVITY – 0 
 
Caution!!!  Do not take internally.  Avoid contact with skin, eyes and clothing.  Upon contact 
with skin or eyes, wash with water. 
Handling & Storage:  Avoid contact with eyes and prolonged or repeated contact with skin.  
Wear safety glasses.  Minimize exposure through good hygienic practices. 
First Aid:   
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American Chemical Technologies, Inc.                                                                    FR WG 200-D 


Eyes:  Flush thoroughly with water and get immediate medical attention. 
Skin:  Wash thoroughly with soap and water. 
Inhaled:  If affected, remove to fresh air.  If breathing is difficult get medical attention. 
Ingested:  Dilute with water and induce vomiting.  Call a physician immediately.  Do not give 
anything by mouth to an unconscious person. 
 


SECTION VIII – CONTROL MEASURES 
 
Spill Mitigation Procedures: 
Spill should be contained, solidified, and placed in suitable containers for disposal.  This material 
is not regulated under RCRA or CERCLA (“superfund”). 
Waste Disposal Method:  DO NOT discharge into waterways or sewer systems.  Dispose of in 
accordance with all local, state and federal regulations. 
Waste Disposal: This product does not meet the criteria of a hazardous waste as defined under 
40 CFR 261, in that it does not exhibit the characteristics of hazardous waste of subpart C, nor is 
it listed as a hazardous waste under subpart D.  As a non-hazardous liquid waste, it should be 
disposed of in accordance with local, state and federal regulations by incineration.  Care must be 
taken to prevent environmental contamination from the use of this material.  The user of this 
material has the responsibility to dispose of unused material, residues and containers in 
compliance with all relevant local, state and federal laws and regulations regarding treatment, 
storage and disposal for hazardous and non-hazardous wastes. 


SECTION IX – TRANSPORTATION INFORMATION  
 
Dot Hazard Classification: Not Regulated 
ICAO/IATA Not regulated 
IMDG (Ambient) Not regulated 
IMDG (Elevated) Not determined 
IMDG EMS Not Regulated 
IMDG MFAG Not Regulated 
IMO Marine Bulk Not determined 
USCG Compatibility Not determined 
TDG Bulk (Ambient) Not regulated 
TDG Bulk (Elevated) Not available 
TDG Non-Bulk Not regulated 
U.S. DOT Bulk (Ambient) Not regulated 
U.S. DOT Bulk (Elevated) Not available 
U.S. DOT Non-Bulk Not regulated 
DOT NAERG Not Regulated 
 


SECTION X – REGULATORY INFORMATION  
 
U.S. TSCA Inventory: All components of this material are on the US TSCA Inventory. 
Other TSCA Reg.: None known 
SARA Ext. Haz. Subs. This product does not contain greater than 1.0% of any 
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chemical substance on the SARA Extremely Hazardous 


Substances list. 


Sara Section 313: This product does not contain greater than 1.0% (greater 


than 0.1% for carcinogenic substance) of any chemical 
substances listed under SARA Section 313. 


TDG Regulated Limits: None known 
CERCLA Hazardous Substances: None known. 
Cal.Prop. 65: This product in not known to contain any chemicals known to 
 the state of California to cause cancer or birth defects. 
 However, we do not conduct routine analysis for all listed 
 materials. 
U.S. Fuel Registration: Not applicable. 
U.S. Dept. of Agriculture: This product has not been filed with the USDA to support H2 
 approvals. 
U.S. Tariff Heading Number: Not available 
Schedule B Number: Not available 
FDA Approval: Not applicable 
EEC EINECS: All components are incompliance with the EC Seventh 
 Amendment Directive 92/32/EEC. 
Finnish Registration Number: Not registered 
Sweden Registration Number: Not registered 
Norway Registration Number: Not registered 
Danish Registration Number: Not registered 
Switzerland Bag T Registration Number:  Not registered 


Japan METI All components are in compliance with the 
Chemical  Substances 


 Control Law of Japan. 
Australia: All components are in compliance with chemical notification 
 requirements in Australia. 
Canada: All components are in compliance with the Canadian 
 Environmental Protection Act and are present on the 
 Domestic Substances List.  This product has been classified 
 in accordance with the hazard criteria of the CPR and the 
 MSDS contains all the information required by the CPR. 
Switzerland: All components are in compliance with the Environmentally 
 Hazardous Substances Ordinance in Switzerland. 
Korea: All components are in compliance in Korea. 
Korean Registration Number: Not registered 
Philippines: All components are in compliance with the Philippines Toxic 
 Substances and Hazardous and Nuclear Wastes Control Act 
 of 1990 (R.A. 6969). 
China: This product may require notification in China. 
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China Registration Number: Not registered 
New Zealand Registration Number:  Not registered 
Malta Registration Number: Not registered 
Ukraine Registration Number: Not registered 
 
 


SECTION XI – SPECIAL PRECAUTIONS  
 
Prepared By:       Mark D. Latunski 
Date Revised:      08/11/2008 
Supersedes: 01/18/2007 
Date Prepared:  11/29/2005 
 
The information provided herein is believed to be accurate to the best of the company’s 
knowledge as of the date of its issue.  We do not warrant or guarantee the information provided 
and will not be held liable for any loss or damage from its use. 
 
 





		EMERGENCY:  INFOTRAC 1-800-535-5053 24 HOURS/DAY, 7 DAYS/WEEK

		SECTION I – IDENTIFICATION

		SECTION II – INGREDIENTS AND HAZARD CLASSIFICATION 

		SECTION III – PHYSICAL DATA

		SECTION IV – FIRE AND EXPLOSION DATA

		SECTION V – REACTIVITY DATA

		SECTION VI – HEALTH HAZARD INFORMATION

		TDG Regulated Limits: None known

		Cal.Prop. 65: This product in not known to contain any chemicals known to

		U.S. Dept. of Agriculture: This product has not been filed with the USDA to support H2

		U.S. Tariff Heading Number: Not available

		EEC EINECS: All components are incompliance with the EC Seventh

		Japan METI All components are in compliance with the Chemical  Substances

		Canada: All components are in compliance with the Canadian

		Korean Registration Number: Not registered

		Philippines: All components are in compliance with the Philippines Toxic










 


    PRODUCT  
    INFORMATION 


A PRODUCT OF AMERICAN CHEMICAL TECHNOLOGIES, INC. 
 
 


 
 


SEAL COMPATIBILITY WITH                
FR WG 200-D 


 
 
Original Physical 
Properties 


 


L0677-70 


 


N0674-70 


 


S0604-70 


 


C1124-70 


 


E0540-80 


 


F0988-65 


 


Y1038-70 


 


V0884-75 
         
Hardness, Shore A, pts. 67 73 71 68 78 66 73 75 
Tensile Strength, psi 1148 2555 797 1914 1610 1176 1705 1581 
Elongation, % 276 338 156 234 207 167 533 160 
Modulus @ 100%, psi 364 635 460 534 646 541 533 794 
         
After Immersion*         
         
Hardness Change - 1 - 3 - 1 - 3 - 3 - 3 - 1 - 3 
Tensile Change, % - 19.3 - 2.1 - 8.3 - 2.6 - 6.3 - 2.1 - 8.3 - 2.6 
Elongation Change, % - 11.6 - 9.5 - 1.9 + 3.4 + 1.0 - 9.5 - 1.9 + 3.4 
Modulus Change, % + 4.1 - 1.6 - 8.3 - 1.6 + 4.2 - 1.6 - 8.3 - 1.6 
Volume Change, % + 1.7 + 0.6 + 0.5 + 9.4 + 0.7 + 6.7 + 26.1 + 2.61 
         
 
• Immersion conditions:  Seal material immersed for 158 hours @ 158 °F in FR WG 


200-D, 200 SUS water-glycol hydraulic fluid.   
• Comment:  FR WG 200-D is compatible with all seal materials tested, except 


epichlorohydrin. 
 
KEY: L0677-70 Flurosilicone    E0540-80 Ethylene Propylene 
 N0674-70 Nitrile (Buna N)    F0988-65 PNF 
 S0604-70 Silicone     Y1038-70 Epichlorohydrin 
 C1124-70 Neoprene    V0884-75 Fluorocarbon (Viton) 
 
(Data and comment supplied by Parker Hannifin Corporation, O-Ring Division) 
 
2/98 
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FR WG 200-D 
Water Glycol, Fire Resistant Hydraulic Fluid 
 


The use of industrial fluid power or hydraulics has 
increased substantially over the past two decades---
not only in U.S. industry but also in worldwide 
industry.  In addition to this increase in fluid power 
usage, we have seen some rather drastic changes in 
the operating conditions of industrial hydraulic 
circuitry over the same time span. 
 
Increased production demands, larger work pieces, 
and higher output machinery have all had the net 
effect of elevating hydraulic system operating 
pressures in most industries.  This, in itself, has 
imposed greater performance demands on hydraulic 
fluids.  Fluids that were designed to perform at 1,000 
psi cannot adequately satisfy the requirements of 
today’s pressures of 2,000 psi and higher.   
 
Hand in hand with these changes in hydraulic 
system conditions, we also find a substantial 
increase in the volumes of fire resistant fluids being 
consumed by our industrial segment.  This has been 
brought about, in part, by increased regulations at all 
levels of government to insure safe working 
conditions for our labor forces.  In addition to these 
regulatory codes, industrial management, as a whole, 
has a keen awareness of the devastating cost 
penalties resulting from plant fires.  As system 
pressures go higher, the chance of hydraulic line 
rupture increases and the potential for fire becomes 
greater.  Therefore, a modern fire resistant hydraulic 
fluid must offer the consumer not only maximum 
fire protection, but must give the optimum 
lubrication and wear protection necessary for pumps 
and other hydraulic hardware running at these 
elevated pressures. 
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FR WG 200-D is a water glycol fire-resistant 
hydraulic fluid developed and designed specifically 
to operate at system pressures in the 2,000 to 4,000 
psi range, depending on pump type (i.e., vane vs. 


piston).  This unique formulation contains more than 
a sufficient amount of water to prevent the 
propagation of fires in the event of a hydraulic line 
rupture near an ignition source.  Moreover, FR WG 
200-D has all the necessary lubrication and anti-
wear properties required of a hydraulic fluid for 
service in high-pressure, high-output systems. Other 
advantages include: 
 
 Excellent corrosion protection—both liquid and 


vapor phase—to the metals commonly used in 
hydraulic systems. 


 The superior heat transfer characteristics of 
water. 


 The viscosity/temperature properties, combined 
with a very low pour point, prevent or minimize 
cavitation and cold start-up pump wear problems 
associated with other fluids having poorer 
viscosity/temperature problems. 


 Compatible with most conventional seals, 
gaskets, and “O” rings. 


 Can be satisfactorily mixed with other water-
glycol type fluids. 


 Resistant to oxidation and chemical breakdown. 
 Will not separate when in normal use and 


storage. 
 
FIRE RESISTANCE 
Fire resistance is imparted to FR WG 200-D through 
its water content that is released as a snuffing 
blanket of steam if the fluid comes in contact with an 
ignition source.  Because of its water content, this 
product has the ability to prevent flame propagation 
when fire occurs.  FR WG 200-D has been tested 
and approved by Factory Mutual Research. 
 
In order to insure continued fire resistance, the water 
content of FR WG 200-D must be maintained and 
not allowed to drop below 35%.  This is true of any 
water-glycol fluid.  In order to insure against 
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excessive water evaporation in open hydraulic 
systems, operating temperatures should be 
maintained as low as possible and should not exceed 
150 °F. 
 
A Hydraulic Fluid Monitoring Program is available 
for feedback on particular fluids in service. 
 
HEAT TRANSFER 
Water and water containing compositions such as 
FR WG 200-D are superior heat transfer media.  
Water glycol fluids have marked advantages over 
mineral oils or synthetic type FR fluids in this 
respect. 
 
SHEAR STABILITY 
FR WG 200-D contains a water soluble polymer 
which gives the fluid its viscosity properties.  The 
close tolerances in hydraulic pumps and other 
hardware have a tendency to break down certain 
polymers.  This action is called mechanical shearing.  
The special polymer used in formulating FR WG 
200-D is completely resistant to this mechanical 
shearing, and the fluid will not undergo viscosity 
change due to shearing. 
 
VISCOSITY INDEX 
The viscosity index of a fluid defines the degree to 
which the fluid resists thinning out at elevated 
temperatures.  In the viscosity index rating system, 
the lower the VI number of an oil or fluid, the 
greater the spread between the fluid’s viscosity 
measured at 100 °F, and its viscosity measured at 
210 °F.  Therefore, fluids with high VI numbers 
show a much lower spread than low VI fluids. 
 
FR WG 200-D has a viscosity index of 200 when 
tested using the ASTM D-2270 procedure.  Shown 
below is a comparison between FR WG 200-D and 
other commonly used hydraulic fluids. 
 
Fluid Type   Viscosity Index 
R & O Oil    95 
A/W Hydraulic oil   95 
Automatic Transmission Fluid  160 
10 W 30 Motor Oil   140 
Synthetic FR Fluid   70 
FR WG 200-D    200 
 
The temperature/viscosity relationship of FR WG 
200-D assures the user of minimum fluid thin-out at 
operating temperatures, hence, better lubricity. 


POUR POINT 
The pour point of a fluid is the measured 
temperature at which the fluid will no longer flow 
under prescribed test conditions.  FR WG 200-D has 
a pour point below –35 °F.  In addition, this fluid 
can be repeatedly frozen and thawed without any 
loss in its homogeneity.  The excellent low 
temperature flow properties of FR WG 200-D, 
coupled with its high viscosity index, offers the user 
the maximum in fluid performance over a wide 
temperature range.  Its excellent low temperature 
properties minimize pump problems on cold start-up 
and its high VI assures adequate viscosity and 
lubricity at running conditions. 
 
COMPATIBILITY WITH COMMONLY USED 
METALS      
FR WG 200-D is formulated with special corrosion 
inhibitors to provide corrosion protection in both the 
liquid phase and the vapor phase.  Vapor phase 
protection is especially desirable when machines do 
not operate around the clock or are subject to short 
and long-term shutdowns.   
 
FR WG 200-D will afford corrosion protection to 
aluminum, copper, brass, cast iron, steel and other 
metals commonly used in hydraulic circuitry. 
 
Systems utilizing solder, tin, lead, zinc, cadmium or 
magnesium should not use water glycol fluids, since 
such fluids are corrosive to these metals.  Zinc and 
cadmium are especially bad and can result in rapid 
fluid deterioration, as well as corrosion of metals. 
 
COMPATIBLITY WITH OTHER WATER 
GLYCOLS      
FR WG 200-D is compatible and miscible in all 
proportions with other established water glycol type 
fire resistant fluids.  This assumes that the 
competitive fluid has been adequately maintained 
with the proper amount of water and rust inhibitor 
and is reasonably free of particulate contamination 
or other forms of contamination. 
 
It is highly recommended that all systems containing 
competitive water glycol, be laboratory tested at 
ACT’s research facility prior to installing FR WG 
200-D.   
 
 
 
 
These fluids will be tested for the following 
properties: 
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 Water Content  
 Dirt Level 
 Viscosity 
 Particle Size 
 Rust Inhibitor Level 


The A.C.T. representative will be glad to initiate this 
work including all necessary sample containers, 
labels, etc. 
 
LUBRICITY CHARACTERTISTICS 
A high level of anti-wear protection is built into FR 
WG 200-D.  This permits usage in hydraulic systems 
operating up to 4,000 psi, providing the hydraulic 
pumps are designed to operate on water glycol fluids 
at that pressure.  Prior to converting any system over 
to a water glycol fluid from a conventional or 
synthetic fluid, the pump manufacturer should 
always be consulted to make sure that the circuit 
hardware is suitable for water glycol. 
 
The excellent anti-wear properties of FR WG 200-D 
have been well demonstrated in actual field 
performance and in laboratory testing.  The fluid 
meets all specifications of U.S. Steel Requirement 
No. 171, including the ASTM D-2882, 2,000 psi 
pump test.  The following chart compares FR WG 
200-D to other hydraulic fluids in this high-pressure 
pump test response: 
 


Ring & Vane Wear 
Fluid Type   mg. (1) 
 
Straight Oil   600-800 
R & O Oil   500-700 
Inverted Emulsion  150-400 
FR WG 200-D   < 50 
Other Water Glycols  50-100 
AW Hydraulic Oil  15-50 
Synthetic FR Fluid  < 30 
 
(1) ASTM D-2882, 100 hours, 150 °F, 2,000 psi, 


Vickers 104-C Vane Pump 
 
A.C.T.’s FR WG 200-D offers the consumer the 
maximum wear protection available in a water-
glycol type hydraulic fluid. 
 
TOXICITY AND HANDLING 
FR WG 200-D contains no nitrosamines or other 
established or suspected carcinogens. 
 
FR WG 200-D contains about 40.0% diethylene 
glycol.  The lethal dose for rats of diethylene glycol 
is 20,760 mg/kg.  Oral toxicity is expected to be 


moderate in humans even though tests with animals 
show a low degree of toxicity.  Should this product 
be ingested or swallowed, vomiting should be 
induced immediately, and a physician contacted at 
once.  Breathing of the vapors should be avoided.  
This product could cause skin irritation or 
sensitization in some humans.  Plastic or rubber 
gloves are recommended when handling.  After 
handling, washing with soap and water is 
recommended.  FR WG 200-D contains a basic 
amine-type corrosion inhibitor.  Compounds of this 
type will cause eye irritation.  In case of contact, 
rinse the eyes with large amounts of cool water and 
contact a physician at once. 
 
FR WG 200-D is a slippery liquid and spills 
constitute a definite safety hazard.  Spills should be 
cleaned up immediately by either washing or hosing 
with water or by treating the affected area with 
commercially available spill absorbents. 
 
SEAL AND “O” RING COMPATIBLITY 
FR WG 200-D can be operated with a wide variety 
of seal and gasket materials.  Elastomers such as 
natural rubbers, Buna N, Buna S and Neoprene are 
unaffected by the fluid.  Other materials such as 
Viton, Teflon, and other similar types are also 
satisfactory.  The only seal and gasket configurations 
not acceptable are leather, cork, cellulose or other 
substances that will absorb water and either swell or 
deteriorate as a result. 
 
OIL SEPARATION PROPERTIES 
When converting a hydraulic system over from a 
mineral oil, synthetic, or oil-synthetic fluid type, 
there is usually some residual oil based fluid left in 
the system which has a tendency to slightly emulsify 
with water glycol fluids.  This results in a pink-
milky looking mixture.  In time, the oil or synthetic 
will separate.  In the case of a mineral oil, it will 
float on top of the reservoir and can be skimmed.  
Phosphate esters or other synthetics have specific 
gravities greater than water glycol fluids and will 
collect at the bottom of the sump after separation.  
These residuals can be bottom drained from the 
reservoir. 
 
 
 
 
FR WG 200-D is not prone to form stable emulsions 
and rapid oil separation can be expected after the 
conversion.  However, certain used phosphate esters 
where oxidation has occurred may take longer to 
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separate.  A complete conversion is outlined later in 
this bulletin.  The suggested conversion procedure is 
essentially that recommended in the National Fluid 
Power Association Standard P93-5-1973. 
 
RESERVOIR PAINTS & COATINGS 
All water glycol type fluids will tend to dissolve or 
deteriorate many conventional paints and coating 
systems commonly used in sumps and reservoirs.  
When converting any system over to FR WG 200-D, 
any paint or coating used in the system which is 
known to be incompatible with water glycol systems 
should be removed and replaced with a coating 
system which is compatible with water glycol.  
Several of the leading paint suppliers manufacture 
systems which are acceptable for water glycol usage.  
These suppliers should be contacted for application 
and paint types to be used. 
 
PIPE JOINT COMPOUNDS & GREASES  
FR WG 200-D and all other water glycol fluids may 
tend to dissolve or soften certain pipe thread dopes. 
It is recommended that either Teflon pressure tape or 
pipe compounds that have water-glycol 
compatibility be used. 
 
The use of soda based greases in and around 
hydraulic circuits should be avoided due to their 
proneness to emulsify with water glycol fluids.  
Grease selection should be restricted to those having 
good water tolerance such as lithium, calcium, 
aluminum complex and calcium sulfonate complex. 
 
CONVERSION PROCEDURE 
When converting a system to FR WG 200-D from 
either a conventional mineral oil based fluid or 
another type of fire resistant or synthetic fluid, it is 
important that the following procedures be used.  
Compliance with these conversion procedures will 
permit the changeover to proceed with the minimum 
amount of difficulty and will benefit the service life 
and performance of the fluid. 
 
Completely drain all fluid from the sump, lines, 
coolers, actuators, etc.  Wipe clean. 
Remove any interior paint that is not compatible 
with water glycol type fluids.  Sand blast sump 
interior down to white metal and apply water glycol 
paint system. 
Replace any seals or “O” rings that are not generally 
recommended for water glycol fluids. 
Reconnect lines, accumulators, coolers, etc.  using 
either Teflon pressure tape or a suitable pipe joint 


compound.  Make sure any grease used is water-
resistant. 
 
Replace any filters that are not suitable for water 
glycol service.  If there is any doubt, the filter 
supplier should be contacted for recommendations. 
 
Make absolutely sure that the pump on the 
equipment is suitable for water glycol service.  
Consult the pump manufacturer. 
 
Install a mesh strainer on the pump inlet.  Usually a 
60-mesh screen is adequate.  DO NOT PUT A 
FILTER ON THE PUMP INLET.  Due to the high 
bulk density of water glycol fluids and the resultant 
suction lift demands, the pump inlet must never be 
restricted without prior discussion with the pump 
manufacturer.  Cavitation can result from a restricted 
pump inlet. 
 
When converting from a conventional petroleum 
fluid or other water glycol type, fill the system with 
FR WG 200-D to a minimum level to maintain 
pump suction and operate the system for 30 minutes 
at reduced pressures.  When converting from a 
synthetic type oil-synthetic fluid first pre-flush the 
system with a light straight mineral oil before 
flushing with FR WG 200-D. 
 
Drain system immediately and fill to operating level 
with FR WG 200-D. 
 
Where a system already contains another water 
glycol fluid, it is permissible to start using FR WG 
200-D directly as make-up, providing the existing 
fluid is of an acceptable cleanliness level and 
contains the proper amount of water and rust 
inhibitor.  Prior to adding FR WG 200-D to a system 
containing another water glycol fluid it is strongly 
recommended that the fluid in the system be 
analyzed by A.C.T.’s laboratory.  Your A.C.T. 
representative will furnish all necessary bottles, 
labels, etc. to facilitate this testing.   
 
Start up the system and slowly bring it up to normal 
operating system pressure and conditions. 
 
 
 
Periodically check filters and strainers for the first 
few weeks of operation.   These components could 
get clogged with sludge and deposits resulting from 
the flushing of the system.  If the system has been 
changed over from an oil or synthetic type fluid, FR 
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WG 200-D may take on a pink-milky appearance.  
This is normal and will occur with any water glycol 
type fluid.  This is due to slightly emulsified oil or 
synthetic fluid left in the system after flushing and, 
in time, the emulsion should break, allowing free oil 
to be skimmed from the sump if it is mineral oil or 
drained from the bottom if it is a synthetic. 
 
WATER CONTROL & MAKEUP 
It is necessary to maintain the water level of FR WG 
200-D within acceptable limits.  Excessive water 
reduces the fluid’s viscosity and its ability to 
lubricate and prevent pump slippage.  Insufficient 
water will render the fluid non fire-resistant as well 
as raise its viscosity and bulk density both of which 
will contribute to pump cavitation. 
 
Two acceptable methods may be used to control the 
water level of FR WG 200-D: 1.) Indirectly, by 
viscosity determination, 2.) Directly, by laboratory 
methods, using the Karl Fischer titration.  The water 
level of FR WG 200-D cannot be determined by 
distillation procedures.  The viscosity approach is 
not acceptable to systems containing large amounts 
of oil or systems where the fluid is predominately 
not FR WG 200-D.  Portable viscosity gauges are 
available at nominal costs to determine viscosity at 
machine side.  It is important that the gauges be 
standardized for FR WG 200-D.  The attached table 
can be used with acceptable accuracy to determine 
the amount of water required to adjust the fluid to 
acceptable limits.  Only distilled, deionized, reverse 
osmosis, or controlled boiler feed water should be 
used as makeup.  The use of hard tap water, well or 
spring water should be avoided since these waters 
will react with the additive system in the fluid 
causing fluid haziness and formation of soap-like 
insoluble material. 
 
ALKALINITY CONTROL 
FR WG 200-D contains an alkaline corrosion 
inhibitor called morpholine.  The fluid is blended to 
contain a surplus of the additive, which is called the 
alkaline reserve.  Morpholine will slowly evaporate 
from the fluid, which gives vapor phase protection.  
The hotter the system operating temperature, the 
greater the evaporation loss.  The morpholine loss 
usually goes hand-in-hand with the water 
evaporation loss. 
 
Therefore it may be necessary, from time to time, to 
replenish the additive if normal fluid makeup is not 
sufficient to maintain the alkaline reserve.  As a rule 
of thumb, if system-operating temperatures are 


maintained at 120 °F or lower, and a normal amount 
of new FR WG 200-D is being added as makeup, no 
alkaline adjustment will be necessary.  Conversely, 
in systems running at more elevated temperatures, 
the morpholine loss may occur at a greater rate than 
normal new fluid makeup can replenish.  When this 
occurs, supplemental morpholine should be added. 
 
The amount of morpholine in FR WG 200-D is a 
measurement of the alkaline content of the fluid.  It 
is defined technically as the number of milliliters of 
0.1 N hydrochloric acid necessary to neutralize 100 
ml of fluid to a pH of 5.5.  This can only be 
determined by a laboratory titration.  The normal 
alkaline reserve of new FR WG 200-D ranges from 
160 to 300 ml of 0.1 N hydrochloric acid required to 
neutralize 100 ml of the pH of 5.5.  In an in-service 
basis, it is safe to continue to operate FR WG 200-D 
without a morpholine adjustment so long as the 
alkaline content does not fall below 120 in the 
titration. 
 
If the user of FR WG 200-D suspects his morpholine 
loss may be excessive due to high operating 
temperatures and lacks the laboratory equipment 
necessary to check the alkaline reserve, your A.C.T. 
representative will arrange for sampling of systems 
and an A.C.T. laboratory analysis of the fluids. 
 
A.C.T.’s Hydraulic Fluid Monitoring Program is a 
no-charge, laboratory analysis of in-service water 
glycol fluids.  This analysis can be performed on FR 
WG 200-D as well as all competitive products.  In-
service fluids will be analyzed for the following 
properties: 
 
 Viscosity 
 Reserve Alkalinity 
 Particle Count 
 pH 
 Tramp Oil 


 
GOOD FLUID MAINTENANCE 
FR WG 200-D will retain its optimum fire 
protection, impart excellent resistance against 
rusting and corrosion and prolong the service life of 
hydraulic components only with good fluid 
maintenance.  Proper water content assures fire 
resistance.  Maintaining the alkaline reserve gives 
maximum corrosion protection.  Proper filtration of 
dirt and sludge is essential for a well-maintained fire 
resistant fluid. 
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American Chemical Technologies has provided the 
consumer with a superior water glycol fluid in FR 
WG 200-D.  Poor or inadequate fluid maintenance 
will result in reduced fluid performance and can 
certainly lead to reduced or lost production and 
costly downtime. 
 


FR WG 200-D 
Water Make-Up Chart 


 
Gallons of Water for each 


Viscosity, SUS @ 100 °F  100 gal. Fluid 
 
190-210 None 
210-230 2 
230-260 4 
260-290 6 
290-320 8 
320-350 10 
350-380 12 
380-410 14 
410-450 16 
450-480 18 
480-510 20 
510-530 22 
530-560 24 
 
This chart is based upon the amount of fluid in the 
system at the time the viscosity is determined and 
not upon the original fluid charge. 
 
Viscosities falling below 190 SUS @ 100 °F contain 
excess water and only new FR WG 200-D or FR 
WG 200-D Concentrate should be used as make-up.
  
 
Only distilled, deionized, reverse osmosis or steam 
condensate water should be used.  
 
For larger or smaller systems than 100 gallons, use 
appropriate multiples or fractions for water addition 
based on the actual amount of fluid in the system. 
 
 
This charge is only valid when the system is all  
FR WG 200-D. 
 
 
 
 
Revision.10/99 
 
 
 
FR WG 200-D 
 
Physical  Typical 
Properties   Value 
Specific Gravity, 60/60 °F   1.06-1.10 


Viscosity, SUS @ 100 °F   195-215 
Viscosity, SUS @ 0 °F   6,500 
Viscosity, SUS @ 60 °F   500 
Viscosity, SUS @ 150 °F   90 
Viscosity, SUS @ 175 °F   70 
Viscosity Index    > 200 
Pour Point, °F    -53 
pH     9.5 
Reserve Alkalinity   19.0-23.0 
Flash & Fire Point, °F   None 
Factory Mutual    Approved 
Rust Prevention    Pass 
Four Ball Wear Test: 
40 kg, 1800 rpm, 1 hr. @ 130 °F, 
Scar Dia., mm    0.75 
High Pressure Pump Tests: 
ASTM D-2882 
    Total Wear, Ring & Vane  < 50 mg. 
 
ASTM D-2282 – Modified 
Vickers 25 V Intra-Vane Pump 
2,000 psi, 100 hrs., 150 °F 
1,200 rpm, 10 gpm, 5 gal. resr. 
    Total Wear, Ring & Vane  < 50 mg. 
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FR WG 300-D 
ISO-68, Water-Glycol, Fire Resistant Hydraulic Fluid 
 
DESCRIPTION: 
 
FR WG 300-D is a premium, water-glycol, fire resistant hydraulic fluid which has superior lubricating properties 
and meets all requirements for a less hazardous fire resistant hydraulic fluid.  In addition to its excellent fire 
resistant properties, this fluid contains a proper additive balance to impart the necessary lubricity, corrosion 
protection and overall performance demanded by today’s high performance hydraulic systems.  The increased 
performance which FR WG 300-D provides results in extended pump service life and reduced downtime, along 
with lower maintenance costs. 
 
Additional bonus features include: High viscosity index, low pour point, excellent heat transfer, anti-foam 
properties and complete compatibility with commonly used seals, hoses and metals.  In addition, FR WG 300-D is 
completely compatible in all proportions with other reputable brands of water-glycol fluids. 
 
APPLICATIONS: 
 
Fire resistant hydraulic fluids are preferred in a variety of industrial applications, and are required in many (for 
example:  steel and aluminum mills, die casting, off-shore oil rigs, mining, military equipment and forging 
plants).  Water-glycol fluids are not only fire resistant, but also have a low order of toxicity.  Water-glycol fluids 
also have excellent low temperature properties, good shear stability, and are resistant to oxidative and thermal 
degradation.  Sludge and varnish formations are not a problem with FR WG 300-D. 
 
FR WG 300-D is recommended for use in all types of hydraulic systems requiring a water-glycol, fire resistant 
hydraulic fluid.  If you want to add FR WG 300-D to another water-glycol, please ask for the assistance of an 
ACT sales representative regarding compatibility.  Hydraulic systems that contain fluids other than water-glycol 
should be thoroughly flushed by a procedure which we can recommend.  American Chemical Technologies 
representatives are trained and experienced in all aspects of conversion assistance. 
 
HANDLING: 
 
We believe FR WG 300-D has a low degree of hazard when used as intended.  As with all products of this type, 
we recommend that good hygiene practices be observed, including; (1) avoid prolonged skin contact, (2) provide 
adequate ventilation, (3) do not ingest; and that all OSHA standards pertaining to products of this type be 
observed. 
 
 
 
 
 
 
 
TYPICAL PHYSICAL PROPERTIES: 
 1







 2


 
TEST ASTM METHOD RESULT 


Appearance  Slightly Hazy, red fluid 
Viscosity @ 100°F D-2161 270-330 
Viscosity Index D-2270 > 200 
Pour Point, °F D-97 - 40 
Specific Gravity, 60/60°F D-1298 1.06-1.10 
Pounds per Gallon, 60°F  8.90-9.05 
pH  9.35-9.75 
Reserve Alkalinity  18.0-22.0 
Boiling Point, °F  220 
Flash & Fire Point D-92 NONE 
Factory Mutual Fire Test Sequence FM 6930 APPROVED 
Rust Prevention D-665 PASS 
Water Content, % D-95 38 ± 1 
   
WEAR TESTS:   
Shell Four Ball D-2266  
  40 kg, 1200 rpm, 1 hr. @ 167°F   
  Scar Diameter, mm.  0.55 
  40 kg, 1800 rpm, 1 hr. @ 130°F   
  Scar Diameter, mm.  0.69 
   
HIGH PRESSURE PUMP TEST:   
Vickers 104C Vane Pump D-2882  
  Total Wear, 100 hours  < 50 mg. 
   
Vickers High Performance 25 V Intra-Vane D-2882 Modified  
  Pressure:  2000 psi 
  Flow Rate  10 gpm 
  Test Sample  5 gallons 
  Filtration  10 micron 
  Fluid Temp.  150°F 
  Shaft RPM  1,200 
Total Wear, 100 hours  <50 mg. 
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American Chemical Technologies, Inc. 
485 E. Van Riper Road, Fowlerville, MI 48836 


Office: 517-223-0300     Fax: 517-223-1703 
 
EMERGENCY:  INFOTRAC 1-800-535-5053 24 HOURS/DAY, 7 DAYS/WEEK 
 
This MSDS Complies With 29 CFR 1910.1200 (The Hazard Communication Standard) 
 


SECTION I – IDENTIFICATION 
 
Product Name: FR WG 300-D 
Chemical Identification: Fire Retardant Water Glycol Hydraulic Fluid 
CAS #: Mixture 
 


SECTION II – INGREDIENTS AND HAZARD CLASSIFICATION  
 
CAS or Chemical Name: Diethylene Glycol 
CAS #: 111-46-6 
Percentage Rate: < 40 % 
Hazardous per 29 CFR 1910.1200: Yes 
Exposure Standard: Not established 
 
CAS or Chemical Name: Polyalkylene Glycol 
CAS #: 52624-57-4 
Percentage Rate: < 20 % 
Hazardous per 29 CFR 1910.1200: Yes 
Exposure Standard: Not established 
 
CAS or Chemical Name: Dipae 
CAS #: 96-80-0 
Percentage Rate: 3 % 
Hazardous per 29 CFR 1910.1200: Yes 
Exposure Standard: Not established 
 
CAS or Chemical Name: D/I Water 
CAS #: 7732-18-5 
Percentage Rate: < 40 % 
Hazardous per 29 CFR 1910.1200: No 
Exposure Standard: Not established 
 
CAS or Chemical Name: Morpholine 
CAS #: 110-91-8 
Percentage Rate: < 2 % 
Hazardous per 29 CFR 1910.1200: Yes 
Exposure Standard:  


20 ppm/ 30 ppm STEL ACGIH 
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20 ppm OSHA (Trans/Final) 
30 ppm STEL OSHA (Final) 


 
SECTION III – PHYSICAL DATA 


 
Boiling Point/Melting Point @ 760 Mm Hg: 215 o F 
Vapor Pressure Mm Hg @ 20 o C: Not applicable    
Specific Gravity or Bulk Density: 8.99 lb./gal. 
Solubility in Water: Complete 
pH: 9.6 
Pour Point: - 53 o F 
Appearance: Slightly hazy, red liquid 
Odor: Glycol type 
Intensity: Slight 
 


SECTION IV – FIRE AND EXPLOSION DATA 
 
FlashPoint: 250 o F   ** 
Autoignition Temp: 775 o F ** 
Flammability Limits in Air (% by Vol.):  Lower: N/A Upper: N/A 
Extinguishing Media: Use water fog, foam, or CO2 extinguishing media.    
Fire Fighting Procedures: Fire Fighters should be equipped with self-contained breathing 
apparatus and turnout gear.  
 
**: After water has boiled away 
 
NFPA Codes:  HEALTH – 1  FLAMMABILITY – 0 REACTIVITY – 0 
 


SECTION V – REACTIVITY DATA 
 
Stability: Stable  
Conditions to Avoid: Not applicable 
Chemical Incompatibility: Not applicable 
Hazardous Decomposition Products: Not applicable 
Hazardous Polymerization: Will not occur 
Conditions to Avoid: Corrosive to tin, lead, zinc, magnesium, and calcium 
Oxidizer: No 
 


SECTION VI – HEALTH HAZARD INFORMATION 
 
Effects of Acute Overexposure: The primary routes of exposure to this material are eye or skin 
contact, and inhalation.  Prolonged or repeated skin or eye contact may result in irritation.  
Vapors or mists of diethylene glycol may be irritating to the respiratory tract.  The effects of 
ingestion include nausea, diarrhea, dizziness, drowsiness, kidney damage and possible coma.  
Chronic overexposure to diethylene glycol may result in kidney and liver damage.     
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Existing Medical conditions Aggravated by Exposure to this Material: No information found 
for this mixture. 
Respiratory Protection: If vapors or mists are generated, wear a NIOSH/MSHA approved 
organic vapor/mist respirator. 
Eye Protection: Chemical splash goggles and a face shield if splashing hazard exists. 
Protective Clothing: Gloves, coveralls, apron, boots to prevent skin contact.  
Ventilation: Use local exhaust to control vapors/mists. 
 
First Aid: 
Skin: Thoroughly wash with soap and water.  Remove and launder contaminated clothing before 
reuse.  If irritation develops, get medical attention. 
Eyes: Immediately irrigate with water for at least 15 minutes.  If irritation develops get medical 
attention.   
Ingested: If swallowed, dilute with water and immediately induce vomiting.  Never give fluids 
or induce vomiting if the victim is unconscious or having convulsions.  Get immediate medical 
attention. 
Inhaled: Move to fresh air.  Aid in breathing if necessary and get medical attention. 
Toxicological Test Data:      Result:  
Rat, Oral LD50       > 5000 Mg/kg 
Rabbit, Skin Irritation       Irritating 
Rabbit, Eye Irritation       Irritating 
 


SECTION VII- PRECAUTIONS FOR SAFE HANDLING AND USE 
 
Store in a cool dry place.  Keep container closed.  Avoid prolonged contact with skin or clothing.  
Avoid extreme heat.  This product does not contain or manufactured with Class I or Class II 
ozone -depleting substances. 
 


SECTION VIII – CONTROL MEASURES 
 
Environmental Toxicity Data: Fish toxicity LC50 > 1000 Mg/1 (fathead minnow, 96 hr.) 
Spill and Leak Procedures: Spill should be contained, solidified, and placed in suitable 
containers for disposal.  This material is not regulated under RCRA or CERCLA (“Superfund”). 
 
Waste Disposal Method: Do not discharge into waterways or sewer systems.  Dispose of in 
accordance with all applicable local, state, and federal regulations. 
 


SECTION IX – TRANSPORTATION INFORMATION  
 
Dot Hazard Classification: Not Regulated 
 


SECTION X – REGULATORY INFORMATION  
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SECTION XI – SPECIAL PRECAUTIONS  
 
Prepared By:       Mark D. Latunski 
Date Revised:      08/11/2008 
Supersedes: 01/18/2008 
Date Prepared:  07/20/2001 
 
The information provided herein is believed to be accurate to the best of the company’s 
knowledge as of the date of its issue.  We do not warrant or guarantee the information provided 
and will not be held liable for any loss or damage from its use. 
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American Chemical Technologies, Inc. 
485 E. Van Riper Road, Fowlerville, MI 48836 


Office: 517-223-0300     Fax: 517-223-1703 
 
EMERGENCY:  INFOTRAC 1-800-535-5053 24 HOURS/DAY, 7 DAYS/WEEK 
 
This MSDS Complies With 29 CFR 1910.1200 (The Hazard Communication Standard) 
 


SECTION I – IDENTIFICATION 
 
Product Name: FR WG Buffer Pkg. 
Chemical Identification: Amine Mixture 
CAS #: Mixture 
 


SECTION II – INGREDIENTS AND HAZARD CLASSIFICATION  
 
Chemical Name:  Carboxylic Acid Salt 
CAS Number:  Proprietary 
Percentage Range:  < 10 % 
Hazardous Per 29 CFR 1910.1200:  No 
TLV (ACGIH):  Not Determined 
 
Chemical Name:  Morpholine-HP 
CAS Number:  110-91-8 
Percentage Range:  < 20 % 
Hazardous Per 29 CFR 1910.1200:  Yes 
TLV (ACGIH):  STEL 30-ppm (skin) 30ppm 
TWA:  20-ppm (skin) 20-ppm 
 
HP-  Denotes as OSHA Health and Physical Hazard 
 
Chemical Name:  Diethanolamine 
CAS Number:  111-42-2 
Percentage Rate:  < 70 % 
TLV (ACGIH):  TWA: 3ppm 
PEL (OSHA):  TWA: 3ppm 
 
This mixture or chemical trade-name product contains a toxic chemical or chemicals subject to 
the reporting requirements of Section 313 Title III of the Superfund Amendments and 
Reauthorization Act of 1986 and 40 CFR 372. 
 
Chemicals Listed are:  Diethanolamine CAS#:  111-42-2 
 


SECTION III – PHYSICAL DATA 
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Boiling Point:  >200° F 
Specific Gravity:  1.085 
Evaporation Rate:  No data 
Vapor Pressure:  No Data 
Solubility In Water:  Complete 
Appearance:  Amber 
Odor:  Ammonia 
State:  Liquid 
Vapor Density:  No Data 
 


SECTION IV – FIRE AND EXPLOSION DATA 
 
Flash Point:  >200°F 
Explosive Limit:  No Data 
Extinguishing Media:  Foam, CO2, or Dry chemical 
Hazardous Decomposition Products:  Possible emanated diethylene glycol, acetaldehyde, 
formaldehyde, and nitrogen dioxide. 
Firefighting Procedures:  Firefighters should be equipped with self-contained breathing 
apparatus.  Use water to cool fire exposed containers. 
Unusual Fire and Explosion Hazards:  Keep vapors away from possible ignition sources. 
 
NFPA Codes: HEALTH:  2 FLAMMABILITY:  1 REACTIVITY:  1 PP-C 
 


SECTION V – REACTIVITY DATA 
 
Hazardous Polymerization:  Will not occur 
Stability:  Stable 
Incompatibility:  Avoid strong acids, strong oxidizers, and nitrates. 
 


SECTION VI – HEALTH HAZARD INFORMATION 
 
Effects of overexposure: 


Upper respiratory irritation, injury to lungs, liver and kidneys.  Severe irritation to eyes, which 
may result in permanent impairment of vision. 
 
First Aid: 
Eyes:  Irrigate with flowing water for 30 minutes and seek medical attention. 
Skin:  Wash affected areas with soap and water for at least 15 minutes.  Remove and launder 
contaminated clothing before reuse.   
Ingested:  DO NOT induce vomiting.  Drink water or milk and seek immediate medical 
attention 
Primary Route(s) of Entry:  Inhalation, skin, and ingestion 
Chronic Overexposure:  Difficulty breathing and respiratory problems. 
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SECTION VII- PRECAUTIONS FOR SAFE HANDLING AND USE 
 
Respiratory Protection:  Use a NIOSH/MSHA approved full-face respirator.   
Ventilation:  Use in well-ventilated area. 
Protective Gloves:  Wear butyl gloves. 
Eye Protection:  Wear chemical goggles and a face shield if a splashing hazard exists. 


Protective Clothing:  Avoid skin contact.  Wear impermeable gloves, coveralls, apron, and 
boots.  
 


SECTION VIII – CONTROL MEASURES 
 
Steps to be taken in case material is released or spilled: 
Contains spill and absorb on an inert material.  Wear protective clothing and self-contained 
breathing apparatus. 
Waste Disposal Method: 
Dispose of in accordance with all local, state and federal regulations. 
 


SECTION IX – TRANSPORTATION INFORMATION  
 
Dot Hazard Classification: Not Regulated 
 


SECTION X – REGULATORY INFORMATION  
 
 


SECTION XI – SPECIAL PRECAUTIONS  
 
Prepared By:       Mark D. Latunski 
Date Revised:      08/11/2008 
Supersedes: 09/25/2006 
Date Prepared:  11/29/2005 
 
The information provided herein is believed to be accurate to the best of the company’s 
knowledge as of the date of its issue.  We do not warrant or guarantee the information provided 
and will not be held liable for any loss or damage from its use. 
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FR WG BUFFER 
TANKSIDE, ALKALINE RESERVE BOOSTER 
 
DESCRIPTION: 
 
FR WG Buffer is a select blend of non-hazardous, alkaline corrosion inhibitors and a metal deactivator 
specifically designed for use with FR WG 200-D and other premium, water glycol hydraulic fluids. 
  
PERFORMANCE: 
 
FR WG Buffer was formulated to replenish the additive package which is lost through water evaporation 
from the hydraulic system.  FR WG 200-D and other premium, water glycol hydraulic fluids contain a 
surplus of additives called the alkaline reserve (RA).  This combination of additives provides rust and 
corrosion protection in the liquid phase and by slowly evaporating, provides vapor phase protection.  
The alkaline reserve loss goes hand-in-hand with the water evaporation loss.  
 
LABORATORY DATA: 
 
Appearance       Clear, amber fluid 
Viscosity @ 100 °F, SUS      ≈ 300 
Specific Gravity       1.01 - 1.05 
pH        10-11 
Reserve Alkalinity      400-500 
Phenols        None 
Flash Point, COC, °F      250 
 
HYDRAULIC SYSTEM ANALYSIS:  
If the customer lacks the laboratory equipment necessary to check the viscosity, your ACT 
representative will arrange for sampling of systems and an ACT laboratory analysis of the fluids. 
 
ACT’s hydraulic fluid monitoring service is a no-charge, laboratory analysis of in-service water-glycol 
fluids.  This analysis can be performed on FR WG 200-D as well as competitive products.  In-service 
fluids will be analyzed for the following properties: 
 


Viscosity     pH 
Reserve Alkalinity    Tramp Oil, % 
Particulates, %     Metallics 


 
Caution: 
Refer to American Chemical Technologies Material Safety Data Sheet for handling and 
first aid information. 
 
FR WG Buffer. 2/98 
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FR WG CONCENTRATE 
TANKSIDE, VISCOSITY BOOSTER 
 
DESCRIPTION: 
 
FR WG Concentrate is the undiluted version of FR WG 200-D premium water-glycol hydraulic fluid. 
 
PERFORMANCE: 
 
FR WG Concentrate is being marketed to assist customers in returning the in-service fluid viscosity 
back to the 200 SUS @ 100 °F range.  Periodically, heat exchangers leak, or too much make-up water is 
added to a hydraulic system causing the viscosity to fall well below 200 @ 100 °F.  Adding FR WG 
Concentrate will restore the viscosity to its optimum operating level. 
 


Note: Anytime an unusually low viscosity is noted, immediate action should be taken to 
determine the source of the contaminant (water, die spray, etc.)  Under no 
circumstances should hard water (tap water) be added to water-glycol fluid not 
should a hydraulic system be operated on water-glycol that has been contaminated 
with hard water.  These hard water ions promote the formation of insoluble soaps 
and react with additives making them unfit for their intended purposes. 


 
LABORATORY DATA: 
 
Appearance       Clear, amber fluid 
Viscosity @ 100 °F, SUS      1,500 – 3,000 
Specific Gravity       1.05 - 1.15 
pH        8-10 
Reserve Alkalinity      25 – 50 
Phenols        None 
Flash Point, COC, °F      250 
 
HYDRAULIC SYSTEM ANALYSIS:  
If the customer lacks the laboratory equipment necessary to check the viscosity, your ACT 
representative will arrange for sampling of systems and an ACT laboratory analysis of the fluids. 
 
ACT’s hydraulic fluid monitoring service is a no-charge, laboratory analysis of in-service water-glycol 
fluids.  This analysis can be performed on FR WG 200-D as well as competitive products.  In-service 
fluids will be analyzed for the following properties: 
 


Viscosity     pH 
Reserve Alkalinity    Tramp Oil, % 
Particulates, %     Metallics 
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MATERIAL SAFETY DATA SHEET 
 
This MSDS Complies With 29 CFR 1910.1200 (The Hazard Communication Standard)  
This material safety data sheet conforms to the requirements of ANSI Z400.1 
 


SECTION 1 – CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 
 


 
FR WG CONCEN – FR WG Concentrate 
 
Manufacturer/Supplier:    Emergency Spill Information: 
American Chemical Technologies, Inc. 
485 E. Van Riper Road, Fowlerville, MI 48836 INFOTRAC  1-800-535-5053  
Office: 517-223-0300     Fax: 517-223-1703  24 HOURS/DAY, 7 DAYS/WEEK 
 


SECTION 2 – COMPOSITION/INFORMATION ON INGREDIENTS 
 


 


Component CAS# Range % by wt. 
Purified Water 7732-18-5 <30% 
2-(Diisopropylamino)ethanol 96-80-0 >4% 
Morpholine 110-91-8 >3% 


20 ppm TWA-OSHA (SKIN)
30 ppm STEL-OSHA


20 ppm TWA-ACGIH (SKIN)


  


Decanoic acid 334-48-5 >3% 
Non-Hazardous Proprietary Proprietary >50% 
   
   
 


SECTION 3 – HAZARDS IDENTIFICATION 
 
Emergency Overview:  This product has been evaluated and does not require any hazard 
warning on the label under OSHA criteria. 
 


Potential Health Effects: 
 


Eye Contact:  No significant health hazard identified. 
 


Skin Contact:  Prolonged or repeated contact may cause skin irritation. 
 


Inhalation:  No significant health hazards identified. 
 


Ingestion:  Do not take internally.  Harmful or fatal if swallowed. 
 


HMIS Code:  (Health:2) (Flammability:1) (Reactivity:0) 
 


NFPA Code: (Health:2) (Flammability:1) (Reactivity:0) 
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SECTION 4 – FIRST AID MEASURES 
 
Eye:  Immediately irrigate with running water.  If irritation develops get medical attention. 
 


Skin:  Thoroughly wash affected areas with soap and water.  Remove and launder contaminated 
clothing before reuse.  If irritation develops, get medical attention. 
 


Inhalation:  Move to fresh air.  Aid in breathing if necessary and get medical attention. 
 


Ingestion:  If swallowed, dilute with water and immediately induce vomiting.  Never give fluids 
or induce vomiting if the victim is unconscious or having convulsions.  Get immediate medical 
attention.  Never give fluids or induce vomiting if the victim is unconscious or having 
convulsions and get immediate medical attention. 
 


Primary Routes of Entry: Breathing mists by inhalation or ingestion. 
 


Effects of Acute Overexposure:  Prolonged or repeated contact may result in skin or eye 
irritation.  Acute overexposure to morpholine vapors results in respiratory irritation and transient 
eye irritation.  Temporary foggy vision has been reported.  Morpholine caused tearing of the 
eyes, increased saliva, and tremors in rats and rabbits at lethal doses.  
 


Chronic Overexposure Effects:  At sub-lethal doses, morpholine caused tearing of eyes, 
irritation and inactivity.  Repeated skin applications with morpholine caused skin, liver, and 
kidney injury in rabbits.  Rats and guinea pigs exposed to 18,000-ppm morpholine exhibited eye 
and respiratory irritation. Repeated exposures caused lung, liver, and kidney injury.  In a 13-
week inhalation study with rats, morpholine caused nasal lesions at 100 and 250 ppm; no effects 
were seen at 25 ppm.  In an industry-sponsored study, morpholine was not carcinogenic to rats at 
10, 50, or 100 ppm; but did cause ophthalmic and nasal lesions. 
 


Aggravated Medical Conditions:  No data is available that addresses medical conditions that 
are generally recognized as being aggravated by exposure to this product.  Please refer to Section  
(effects of overexposure) for effects observed in animals. 
 
 
 


SECTION 5 – FIRE FIGHTING MEASURES 
 
Flashpoint:  >200 °F Method: C.O.C. (after water has boiled away) 
 


UEL:  Not determined. 
 


LEL:  Not determined. 
 


Autoignition Temperature:   Not available 
 


Flammability Classification:  Not Flammable. 
 


Extinguishing Media:  Agents approved for Class B (e.g., dry chemical, carbon dioxide, foam, 
steam) or water fog. 
 


Unusual Fire and Explosion Hazards:  There are no known unusual fire or explosion hazards. 
 


Fire Fighting Equipment:  Fire fighters should wear an approved self-contained breathing 
apparatus.  As with petroleum oils, maintain oil from spreading. 
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Hazardous Combustion Products:  Incomplete combustion results in oxides of sulfur and 
carbon. 
 


SECTION 6 – ACCIDENTAL RELEASE MEASURES 
 
General:  Spills should be contained and placed in suitable containers for disposal in a licensed 
facility.  RCRA or CERCLA (“Superfund”) does not regulate this material.  Wear appropriate 
respiratory protection and protective clothing and provide adequate ventilation during clean up. 
 


Waste Disposal Method:  Incinerate or bury in a licensed facility.  DO NOT discharge into 
waterways or sewer systems without proper authority.  Dispose of in accordance with all 
applicable local, state, and federal regulations. 
 
 


SECTION 7 – HANDLING AND STORAGE 
 
Handling:  No special requirements if handled with reasonable care. 
 


Storage:  Keep containers closed and protect from freezing. 
 


SECTION 8 – EXPOSURE CONTROLS/PERSONAL PROTECTION 
 
Eye:  Chemical splash goggles and a face shield if splashing hazard exists. 
 


Skin:  Gloves, coveralls, apron, and boots to prevent contact. 
 


Inhalation:  If vapors or mists are generated, wear a NIOSH/MSHA approved organic 
vapor/mist respirator. 
 


Engineering Controls:  Control airborne concentrations below the exposure guidelines. Use 
local exhaust to control vapors/mists. 
 


Other Protective Equipment: Eyewash fountains and safety showers must be easily accessible.  
Shower after handling. 
 


SECTION 9 – CHEMICAL AND PHYSICAL PROPERTIES 
 
  Appearance and Odor :  Clear light brown viscous liquid with glycol odor 
 


  pH   :  9.6 
 


  Vapor Pressure : 17 millibars @ 23 °C 
 


Boiling Point  : 221°F 
 


  Solubility in water : Complete 
 


  Specific Gravity :  1.073  (8.95 lb/gal) 
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SECTION 10 – STABILITY AND REACTIVITY 
 
Stability:  Stable. 
 


Conditions to Avoid:  No data available. 
 


Materials to Avoid: No data available. 
 


Hazardous Decomposition/Polymerization:  No data available. 
 


SECTION 11 – TOXICOLOGICAL INFORMATION 
 
Toxicological Information  for morpholine  
 


Oral: LD50 1.05 g/kg (rat) moderately toxic 
Inhalation: believed to be practically non-toxic 
Dermal:LD50 1.21 g/kg (rabbit) moderately toxic 


 
Irritation Index, estimation of irritation (species) 
Skin: (Draize) 8.0/8.0 (rabbit) corrosive 
Eyes: (Draize) Believed to be >80-110/110 (rabbit) extremely irritating 
Sensitization: although there has been secondary (anecdotal) reports of the potential for 
morpholine to be a dermal sensitizer in humans, the weight of the available scientific 
information indicates that morpholine is not expected to be a dermal sensitizer based on 
animal and human skin patch testing data. 
 
Prolonged and repeated exposure to morpholine vapors causes ocular, nasal, and skin 
irritation in laboratory animals.  Prolonged and repeated inhalation of morpholine vapors 
did not cause cancer or organ damage in rats exposed for up to 2 years. 


 
SECTION 12 – ECOLOGICAL INFORMATION 


 
Ecological testing has not been conducted on this product. 
 


SECTION 13 – DISPOSAL INFORMATION 
 
Disposal must be in accordance with applicable federal, state, or local regulations.   
 


SECTION 14 – TRANSPORTATION INFORMATION 
 
U.S. Dept. of Transportation 
  Shipping Name: not regulated 
  Hazard Class:  
  Identification number:  
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SECTION 15 – REGULATORY INFORMATION 
 
TSCA Inventory Status Listed on Inventory:  Yes 
RCRA Hazard. Waste Number:  N/A 
 
This product is a physical hazard and a health hazard according to the OSHA Hazard 
Communication Standard. 
 
State regulatory Information: (by Component): NJ/PA/MA/RTK 
CAS #: 96-80-0 No 
Name: Ethanol, 2-(bis) 1-methyl 
 
CAS #: 110-91-8 No 
Name: Morpholine 
 
CAS #: 334-48-5 No 
Name: Decanoic Acid 
 
CAS #: 7732-18-5 No 
Name: Water 
 


SECTION 16 – SPECIAL PRECAUTIONS  
 
This product does not contain or manufactured with Class I or Class II ozone-depleting 
substances. 
 
Prepared By:       Mark D. Latunski 
Date Revised:      4/20/2009 
Supersedes: 11/29/2005 
Date Prepared:  11/21/2002 
 
The information provided herein is believed to be accurate to the best of the company’s 
knowledge as of the date of its issue.  We do not warrant or guarantee the information provided 
and will not be held liable for any loss or damage from its use. 
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A PRODUCT OF AMERICAN CHEMICAL TECHNOLOGIES, INC. 
 
 


 
 


FR WG 200/300-D FLUIDS 
 


FEATURES/ADVANTAGES/BENEFITS 
 
 
1. “Strategic partners” with large chemical companies with long-term contracts 


allowing for growth.  Extensive support provided through their world-renowned 
laboratories when called upon. 


 
2. ACT manufactures a premium water glycol fluid which displays less than 50 


milligrams of wear (both ring and vane) consistently on the ASTM 2882 Pump 
Test.  ACT conducts an ASTM 2882 Pump Test on each new Lot number of raw 
material to assure that our fluid has the necessary integrity and does not just meet a 
physical product specification. 


 
3. Our FR WG 200/300-D fluids are compatible with other quality WG fluids.  No 


special change-outs are required.  Simply top-off reservoirs/tanks as usual. 
 
4. ACT conducts a Hydraulic Fluid Monitoring Program in support of our FR WG 


fluids.  The program involves the sampling and testing of in-use fluids to 
determine suitability for continued use.  Our reports incorporate findings, as well 
as recommendations, to bring systems out of specification, back within 
compliance.  ACT has developed a proven line of Tank-Side Additives to assist in 
this endeavor. 


 
5. Since early 1990, ACT has provided it customers with an alternative to the 


expensive, and in most cases unnecessary costs associated with wastehauling what 
is perceived to be “spent” water glycol fluid.  Our REPROCESSING PROGRAM 
represents ACT’s answer to the environmental concerns the public has with 
chemical/lubricant products and their disposal.  On a batch-by-batch basis, the 
process strips the contaminants from the used water glycol fluid and replenishes 
the necessary chemical additives to bring the fluid back to within specification.  A 
Certificate of Analysis accompanies each return shipment displaying the incoming 
and outgoing specifications. 
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