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Soapstock
The full name of soapstock is Acidulated Soybean Oil Soapstock. It is a soybean oil by-

product of the caustic refining process. It is biodegradable, locally grown and processed, and
is a renewable resource. The properties of soapstock are highly dependent on the refining
process. The variety in the processes results in the variety of soapstock materials.

Properties of Seapstock

Penetration

The relatively slow penetration rate of soapstock requires a better control of the temperature at
which soapstock is applied. The warmer the soapstock, the faster the penetration rate. At
application, the temperature should be controlled between 24-43°C (75-110°F). Soapstock
generally takes 4 to 6 hours to penetrate. However, penetration may take a day or a week
depending on surface aggregate gradation and climate conditions.

Evaporation
Soapstock does not evaporate because it does not dilute with water. Therefore, soapstock has
an ideal evaporation property. The moisture content of soapstock is usually between 1 and 1.5

percent, with a maximum of 5 percent.

Cohesion

Provided the penetration has been completed at the proper application rate, the actual cohesion
due to the binding effect of soapstock results in a bound surface mat that resembles a
bituminous mat. The rebinding ability of soapstock is fairly good with medium or high
viscosity (at warmer temperature) helping to provide resistance to washing out. Because of
this rebinding ability and if soapstock is being applied over the same section of road the
following year, a reduced application rate could possibly be used to take advantage of the
residuals from the previous years.

Favorite Conditions for Applications

Traffic Volume ADT less than 100

Subgrade All types (sand, silt, and clay)

Weather Normal and dry

Surface Fines 5 to 20 % (passing the #200)




Application Procedure

Soapstock can be applied with a typical distributor (similar to those used in sealcoating) with
no apparent compatibility problems to asphalt residues in the applicator. Spraying soapstock
provides consistent, even coverage at a constant rate.

Soapstock stays in liquid form at 2°C (35°F); however at temperatures lower than 2°C the
viscosity increases in direct proportion to the temperature. The following are

recommendations for storage:

« store in stainless steel or black iron tanks;
» storage over a one-year period is not recommended; and
« if winter storage is necessary, heat tapes are recommended.

Prior to application the road surface needs to be lightly graded, resulting in 25-50 mm (1 to 2
inches) of loose material evenly distributed on the surface. The loose surface should be
allowed to settle to eliminate soft spots and should be dry.

Application signs should be posted so that traffic slows down during the initial 4 to 6 hour
penetration stage to minimize the transfer of freshly applied soapstock to vehicles. Soapstock
can be washed off vehicles or equipment using an industrial strength liquid soap followed by a
power wash for best results. For a stronger alternative, a solution made of equal parts of
mineral spirits and water may be used. Re-waxing would then be necessary for a vehicle-
waxed surface. For best results, vehicles should be cleaned as soon as possible.

Traffic level is a major factor of slipperiness. Heavier traffic packs the road surface causing a
thin film with low friction, especially along curves. The other major factor of slipperiness is
the relatively high application rate. The application rate of 1.13 liters/m*> (0.25 gal/yd®) is
recommended for first-time applications with corresponding reductions for subsequent

applications.

Environmental Tests

Water quality sampling and testing has been conducted at one of the experimental sites in
Nicollet County. The data indicates that the use of soapstock did not cause water quality
problems in the test area. The use of soapstock for dust control was approved by the Water
Quality Division of Mn/DOT if applied under similar conditions and rates as were used during

the test period.



Market Changes

The soapstock market has been changing over the past five years. Three major reasons for the
market changes are increasing demand, energy concerns, and inflation. The price increases
since 1991 are listed below:

1991 $1.07 per gallon
1992 $1.12 per gallon
1995 $1.12-$1.50 per gallon; maximum $1.60 per gallon

The availability of soapstock is limited. The major producer in Minnesota, Honeymead
Products Co., has an annual production of 3,900 tons. If all the soapstock is used for dust
control on unpaved roads, then only approximately 587 total lane-miles (12-foot wide lane)
could be treated annually.

Users of soapstock for dust control will compete with soap makers, fatty acid producers,
foundries and animal feed manufacturers for the limited supply of soapstock. This may cause

an increase in the price.

Minnesota Experiences

The Minnesota Soybean Growers Association applied soapstock to 43 demonstration sites in
21 counties during June, 1993, and 25 more sites during the summer of 1994. For more
information about local experiences using soapstock as a dust control agent, the following
people can be contacted:

Peter Boomgarden | Redwood County (507) 637-2934

Richard Hansen St. Louis County (218) 726-2585

Greg Ilkka LeSueur County (507) 357-2251
Gene Isakson Sibley County (507) 237-2941
Greg Isakson Faribault County (507) 526-3291
Jerry Teig Mn/DOT Research (612) 779-5518

Mike Wagner Nicollet County -1 (507) 931-1760




General Comments and Conclusions

The following are some general conclusions made by local county engineers with respect to

their experience of using soapstock as a dust control agent.

Characteristics

Although there is some initial odor, it is not a major concern.

Initially the over-spray tumed the grass brown. This lasted for approximately
two weeks; however, the grass eventually returned to a normal color. Calcium

~ chloride’s over-spray kills the grass.

Although the application can be done using a normal distributor (as in a seal
coating operation), several agencies have stopped application because the
equipment was not directly available to them.

Although the application went well, the finished surface initially appears glossy
or slippery.

Performance

Doesn’t hold up well under turning movements, works well on straight stretches
of roadway. '

Worked well on low volume, light vehicle situations (under 100 ADT);
however, under heavy commercial traffic potholes developed and the surface
had to be re-graded.

There have been some problems with tracking the soapstock material. In one
instance, when applied on a gravel surface near a paved surface, the material
tracked onto the paved surface causing a slippery, hazardous condition. When
applying the soapstock material, caution should be taken to provide a sufficient
"buffer zone" area between the unpaved and paved roadway. This will allow
the material which has adhered to the vehicles’ tires to wear off on the gravel
road.

Worked well for shoulder and embankment stabilization.
Makes gravel roads stiffer during spring recovery. There was very little rutting

and the surface seemed to repel water. It is recommended that, prior to winter,
surfaces treated with soapstock either be scarified or re-graded.

Cost

Although the cost for soapstock varied, it was higher than the cost for other
dust control treatments (magnesium and calcium chloride}—up to twice the
cost; however, soapstock only needed to be applied once per year versus the
others which generally needed two applications per year. In addition, the
soapstock generally had some residual life reducing the application rate the
following year.




