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57 ABSTRACT 

Asbestos fibers are removed from water by filtration 
through a bed of magnesium oxide. 
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4,181,607 
1. 

REMOVAL OF ASBESTOS FBERS FROM WATER 

Removal of asbestos from aqueous media, such as 
drinking water, process effluents, etc., has assumed 
importance because of potential hazards of such con 
taminants. Various solid materials, such as lime, line 
stone and dolomite, have been employed for removal of 
contaminants such as fluoride and silica from water, 
generally by means of processes involving chemical 
reactions with the contaminants. However, a simple and 
efficient means for removal of asbestos fibers from 
water is still needed. w 

It has now been found, according to the process of 
the invention, that efficient removal of asbestos fibers 
from aqueous media may be accomplished by filtration 
of the aqueous media through a bed of magnesium ox 
ide. 
Any conventional process providing adequate 

contact between the aqueous feed and the magnesium 
oxide filtration medium may be used in the process of 
the invention. Generally, the most convenient and effi 
cient method consists of percolation of the feed through 
a bed of the magnesium oxide in a tube or column of 
suitable dimensions. Optimum amount and particle size 
of the magnesium oxide, as well as dimensions of the 
column, will obviously vary with the specific nature of 
the feed, amount and type of asbestos in the feed, flow 
rate of the feed through the column, etc, and are best 
determined empirically. However, a magnesium oxide 
particle size of about 100 to 200 mesh, and a bed depth 
of about 0.5 to 1 cm, with a feed flow rate of about 100 
to 200 ml/hr, per cm2 of bed will generally give good 
results. 
Amphibole asbestos fibers are negatively charged 

when dispersed in water at pH values above about 4, 
while magnesium oxide is positively charged below a 
pH of 12. Consequently, the pH of the feed solution 
should be maintained approximately within the range of 
4 to 12 to ensure maximum attraction of the amphibole 
fibers. Chrysotile asbestos fibers, despite being posi 
tively charged in water, are also efficiently adsorbed by 
the magnesium oxide, probably due to a crystal lattice 
energy involved in their attachment that overcomes the 
electrical repulsion. In any event, the magnesium oxide 
filtration medium of the invention has been found to be 
very efficient in removal of both amphibole and chryso 
tile asbestos fibers, as well as other asbestos fibers such 
as crocidolite, grunerite and cummingtonite, from aque 
ous feeds. 
The process of the invention will be more specifically 

illustrated by the following examples. 
EXAMPLE 1. 

A series of tests were conducted in which suspensions 
of Amosite fibers ranging from about 1 to 10 ppm in 
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water were percolated through a layer of magnesium 
oxide with gravity feed providing linear flow rates 
ranging from 1.5x 10-4 to 5x 10-4 m/sec. Amosite is 
the trade name for a commercial materal consisting of 
amphibole cummingtonite-grunerite asbestos. 
The magnesium oxide layer was formed by placing a 

cotton or glass wool plug in the bottom of a glass tube 
to support a layer of pulverized magnesium oxide of a 
mesh size ranging from about 60/100 to 325/400. Depth 
of the magnesium oxide layer in the tube ranged from 
0.5 to 1.5 cm. 

After passing through the magnesium oxide layer, the 
solutions were examined for fibers using a scanning 
electron microscope. No fibers were found in any of the 
magnesium oxide-treated water, but they were abun 
dant in both the unfiltered suspensions and in water that 
was filtered through a layer of cotton only, thus illus 
trating the efficiency of the process of the invention for 
removal of asbestos fibers from water. 

EXAMPLE 2 

In this example, suspensions of chrysotile fibers were 
prepared and treated by procedures essentially the same 
as those of Example 1. Again, no fibers were found in 
the magnesium oxide-treated water. 

EXAMPLE 3 

Crocidolite asbestos (0.5 mg) was dispersed in 500 ml 
of water. A 200 ml portion was passed through about 2 
grams of 100/200 mesh magnesium oxide supported by 
a cotton plug in an 11 mm o.d. glass tube. Another 200 
ml of the crocidolite dispersion was similarly perco 
lated, except that the cotton plug did not contain mag 
nesium oxide and acted as the control (untreated) sam 
ple. About 1 hour was required for the treatment. Equal 
volumes (100 ml) of the magnesium oxide untreated and 
treated suspensions were separately passed through 
0.45. Milipore filters to collect the suspended fibers. 
Photographs of the filters, of a magnification of X3000, 
showed the asbestos fibers present on the Millipore filter 
used for the untreated water, with a complete absence of 
fibers on the filter used for the treated water. 
We claim: 
1. A method for removal of asbestos fibers from wa 

ter, the concentration of the fibers in the water being 
about 1 to 10 parts per million, comprising filtering, the 
water through a layer of magnesium oxide whereby the 
asbestos fibers are removed from the water. 

2. The method of claim 1 in which the filtration is 
accomplished by percolation of the water through a bed 
of the magnesium oxide in a column. 

3. The method of claim 1 in which the particle size of 
the magnesium oxide is in the range of about 60 to 400 
mesh. 
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