
 

Fluid Partnerships Making a World of Difference 

Houghton International Inc. 

Madison & Van Buren Aves., P. O. Box 930, Valley Forge, PA 19482-0930 

Phone: (610) 666-4000 / Fax (610) 666-1376 

Process Instructions 
 

HOUGHTO-PHOS 6300 
LOW TEMPERATURE MANGANESE PHOSPHATE 

 
Houghto-Phos 6300 is a manganese phosphate product designed to be used 
for break-in lubrication of iron and steel materials. Houghto-Phos 6300 is 
designed to produce excellent manganese phosphate coatings at lower 
temperatures with finer and more consistent crystal morphology than 
similar high temperature products. Houghto-Phos 6300 is applied by 
immersion with a normal process coating weight range of 500-1000 mg/ft². 
 
 
PROCESS COMPONENTS 
 

 Alkaline Cleaner   HOUGHTO-CLEAN 8001 / ADD 623 
 

 Water Rinse 
 

 Surface Activation   HOUGHTO-CONDITIONER PM2 
 

 Manganese Phosphate  HOUGHTO-PHOS 6300 
(make-up and replenishment) 

 Water Rinse 
 

 Rust Preventive Oil  Process specific 
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CLEANING 
 
All metal must be clean and free of rust, oil, grease, smut, and any forming 
compounds prior to treatment of the metal. The use of strong alkaline 
(silicate free) cleaners are recommended for optimum performance. It 
might also be necessary to chemically remove light rust and/or heat treat 
scale prior to treatment in the Houghto-Phos 6300 solution. 
 
 
WATER RINSING 
 
Rinsing of the alkaline solution should be accomplished with continuously 
overflowing fresh water at ambient temperature. Overflow rate should be 
sufficient to keep the bath free of oil and scum contamination. 
 
 
SURFACE ACTIVATION 
 
Houghto-Conditioner PM2 is to be used in the stage preceding the Houghto-
Phos 6300 manganese phosphate stage. Its purpose is to condition/activate 
the steel surface in order to produce the smallest and most consistent 
manganese phosphate crystals possible.  
 
Houghto-Conditioner PM2 is to be used at a concentration of 1-3 pounds 
per 100 gallons (3 grams/liter) of solution and needs to be replenished on a 
continuous basis, preferably from a standard slurry premix tank. Continuous 
agitation of both the process and slurry premix tanks is mandatory in order 
to keep the PM2 particles in suspension. Mixing is best accomplished with a 
blade type agitator. PM2 does not require elevated temperature to perform 
its function. Heating of the solution to a maximum of 120°F can be used to 
prevent cooling of the subsequent Houghto-Phos 6300 bath. The bath life 
will depend on each particular operation, but it is highly desirable to dump 
and recharge both the process and slurry tanks weekly for optimum results. 
pH of the PM2 solution should be 9-10. 
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MANGANESE PHOSPHATE 
 
Houghto-Phos 6300 is a single package product that is used for both make-
up and replenishment. The bath will be controlled via total acid, free acid, 
and iron points. Titrations should be done multiple times per day. Before 
taking samples for titration the tank should be filled to the normal operating 
level and thoroughly mixed. 
 
 
HOUGHTO-PHOS 6300 OPERATING PARAMETERS 
 
 

 Immersion Time  5-20 minutes 
 

 Temperature   150 - 165°F 
 

 Total Acid   34 – 36 points 
 

 Free Acid   2.4 – 2.6 points 
 

 TA / FA Ratio  14:1 minimum 
 

 Iron    1000 ppm = 1 gram/liter maximum 
 

 
BATH CONTROL 
 
The bath is controlled by determining the total acid points, free acid points, 
and iron points. Titrate the total acid points and free acid points several 
times per day. During production, iron dissolves in the solution and the 
amount needs to be determined on a daily basis. 
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TOTAL ACID POINTS  
 

1. Collect a 10 ML sample in a graduated cylinder 
2. Transfer sample to a clean beaker or Erlenmeyer flask 
3. Add 3-5 drops of phenolphthalein indicator 
4. Titrate sample with 0.1N sodium hydroxide until solution turns pink 
5. Record ML used as total acid points 

 
 
FREE ACID POINTS  
 

1. Collect a 10 ML sample in a graduated cylinder 
2. Transfer sample to a clean beaker or Erlenmeyer flask 
3. Add 3-5 drops bromophenol blue indicator 
4. Titrate sample with 0.1N sodium hydroxide until solution turns blue 
5. Record ML used as free acid points 

 
 
TA / FA RATIO Divide the total acid ML by the free acid ML and record 
 
 
IRON POINTS 
 

1. Collect a 10 ML sample in a graduated cylinder 
2. Transfer sample to a clean beaker or Erlenmeyer flask 
3. Dilute with 50 ml of deionized water 
4. Add 2-3 ML of 50% sulfuric acid 
5. Titrate with 0.18 N Potassium Permanganate until a faint red color 

persists for 20 seconds 
6. Record ML as iron points 
7. Each ML of titration solution equals g/l dissolved Fe+2 in the bath 
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BATH REPLENISHMENT 
 
The total acid points are maintained by adding Houghto-Phos 6300.  
 
For each total acid point consumed add 0.25 gallons of Houghto-Phos 6300 
per 100 gallons of phosphate bath (2.5 liters per 1000 liters).  
 
It is not normally required to reduce the free acid points. However to reduce 
the free acid value by 0.1 points during operation add 140ml of Luprep 208B 
per 1000 liters of solution. 
 
Reduction of iron level if necessary can be accomplished by aerating the 
bath with finely effervescent, oil free compressed air or by using a 
ventilation stirrer. After iron precipitation it might be necessary to desludge 
the bath. 
 
 
DESLUDGING 
 
The sludge accumulation during phosphating or during iron precipitation 
must be periodically removed. This is done via a settling tank or suitable 
filtering equipment. It is also possible to pump the Houghto-Phos 6300 bath 
above the sludge to an empty tank, manually remove the sludge and return 
the solution back to the phosphating tank. After returning the clear solution, 
fill the tank with water to the normal operating level and stir thoroughly. 
Determine the total acid and free acid points and replenish with Houghto-
Phos 6300 as needed. 
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TREATMENT AFTER PHOSPHATING 
 
WATER RINSING 
 
Phosphating should be followed by an overflowing water rinse. Overflow 
rate should be regulated with the rate of production in order to control 
contamination to an acceptable level. 
 
 
POST TREATMENT 
 
The post treatment has no effect on the wear resistance of the coating but 
does provide additional corrosion protection. The type of finish to be used 
after treatment with Houghto-Phos 6300 depends on individual 
requirements. Please consult your Houghton International representative on 
which final rust preventive is best for your application. 
 
 
DRYING 
 
The processed parts should be dried immediately after the water rinse or 
post treatment rust preventive. To accelerate drying, we recommend dryers 
with air circulation and fresh air supply with a temperature not to exceed 
300°F. 
 


