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This invention relates to the bleaching of clay 
and more particularly to an improved process of 
bleaching clay with salts of hydrosulfurous acid. 

It is known that the whiteness of clay can be 
improved by various bleaching processes. The 
most common bleaching agents, employed in the 
bleaching of clay, have been hydrosul?tes, either 
added ‘as’ such or formed in situ in the clay slip. 
For example, it has been proposed to bleach clay 
by adding to a clay slip a hydrosul?te, such as 
sodium and zinc hydrosul?tes, whereby a rela 
tively large concentration of bleaching agent is 
immediately available. It has been considered 
necessary to carry out the bleaching with such 
agents in the presence of a strong acid in order 
to produce a satisfactory bleaching action. In 
other cases, it has been proposed to form hydro 
sul?tes in situ in the clay slip by adding zinc 
and sulfur dioxide or zinc and sodium bisul?te 
in the presence of a strong acid, whereby the 
zinc is supposed to react with the sulfur dioxide 
or the sodium bisul?te to produce a slow evolu 
tion of hydrosul?te in low concentration. It has 
also been proposed to bleach clay slips with so 
dium formaldehyde sulfoxylate and the like. In 
the presence of the strong acids, such bleaching 
agents tend to produce objectionable amounts of 
sulfur dioxide fumes. Also, in some cases, the 
acidity noticeably affects the general properties 
of the resulting clay frequently in an undesirable 
manner. 

It is an object of our invention to provide an 
improved process for the bleaching of clay, 
whereby a large improvement in the color of the 
clay is obtained. Another object is to provide 
a process for bleaching clay slips which avoids 
the generation of objectionable amounts of sul 
fur dioxide fumes. A further object is to provide 
a process of bleaching clay slips, whereby the 
slips can be bleached under either acid, neutral 
or alkaline conditions. 
to provide an improved method of bleaching clay 
with a metal salt of hydrosulfurous acid. Other 
objects are to advance the art. Still other ob 
jects will appear hereinafter. 
The above and other objects of our invention 

may be accomplished by treating a clay slip with 
a preformed water-soluble metal salt of a hydro 
sulfurous acid in the presence of powdered zinc 
in an amount equal to at least 25% of the weight 
of the salt. We have found that, by bleaching 
clay by such process, we are able to bleach the 
slip under either acid, neutral or alkaline condi 
tions without the production of objectionable 

A still further object is 
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amounts of sulfur dioxide fumes and at the same 
time obtain a clay of greatly improved color. 
By a “preformed” metal salt of hydrosulfurous 

acid, we mean one which is completely formed 
prior to its addition to the slip, as distinguished 
from one formed in situ in the slip by reaction 
of the ingredients necessary to form the salt 
in the slip. We have found that the salts, 
formed in situ in the slip, are not equivalent to 
the preformed salts and will not produce the 
same results. Also, by salts, we mean the sim 
ple salts and do not intend to include the com 
plex compounds, such as the sulfoxylates, formed 
from aldehydes, ketones and the like. 
Any Water-soluble salt of hydrosulfurous acid 

may be employed in the process of our invention. 
Suitable salts, which have proved to be particu 
larly satisfactory for our purpose, are sodium hy 
drosul?te, zinc hydrosul?te and calcium hydro 
sul?te. "We particularly prefer to employ sodium 
hydrosul?te. The amount of the hydrosul?te 
employed may be widely varied and will be large 
ly dependent upon the operator and the degree 
of bleaching desired. Generally, the amount of 
hydrosul?te employed will besmall, usually on 
the order from about 2 to about 6 pounds per ton 
of clay. 
The amount of powdered zinc employed with 

the hydrosul?te may be varied widely. As little 
as 25% of zinc, based on the weight of the hy 
drosul?te, has proved to be effective. From about 
25% to about 200% of zinc, based on the weight 
of the hydrosul?te, will generally be found to be 
satisfactory. Larger amounts of zinc may be 
employed, if desired, but without advantage. We 
have employed as much as 400% of zinc, based on 
the weight of the hydrosuliite. Preferably, we 
employ the zinc in-the proportion of from about 
33% to about 100% of the weight of the hydro 
sul?te. 
As has been indicated above, the clay slips, 

treated in accordance with our invention, may 
be either; acidic, neutral or alkaline as desired. 
The acidic, neutral or alkaline condition of the 
slip may be maintained throughout the entire 
bleaching period or the pH of the slip may be 
altered during the course of the process. Thus, 
it is possible, through our process,.to alter the 
workingcharacteristics of the clay to a consid 
erable extent by controlling the pH of the slip 
during the bleaching process. Preferably, we 
maintain the pH of the slip between about 3.5 
and about 4.5 during the bleaching process. 
However, it will be understood that, when a clay 
of different working characteristics is .desired, 
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we will prefer to operate under neutral or alka 
line conditions. When it is desirable to bleach 
under acid conditions and the slip is not naturally 
of the desired pH, we may add a suitable acid 
to produce the desired pH. When an acid is 
added, it should preferably be a strong non-ox 
idizing mineral acid, such as sulfuric acid, hydro 
chloric acid, phosphoric acid and the like, and 
particularly sulfuric acid. 
Our process may be carried out with the clay 

slip at any desired temperature between the 
freezing point and the boiling point of the slip, 
particularly from about 5° C. to about 95° C. 
However, we have found that the best results 
are obtained when the clay slip is bleached at a 
temperature of from about 60° C. to about 80° C. 

After the bleaching operation is completed, the 
clay may be separated from the slip in any con 
venient manner and dried. ‘Where an acidic clay 
is unobjectionable, it will usually be convenient 
to add a small amount of a strong mineral acid, 
such as the strong non-oxidizing acids, repre 
sented by sulfuric acid, hydrochloric acid, and 
phosphoric acid in order to coagulate the clay 
and improve its ?ltering characteristics, as well 
as to aid in the removal of iron salts and the 
like. When it is desired to separate alkaline 
clay from alkaline slips, which generally cause 
dii?culty in ?ltering, the clay can be deposited 
electrically or the slip can be treated with coag 
ulants which are e?ective to coagulate the clay 
without producing an acidic slip. 
In order to more clearly illustrate our inven~ 

tion, the preferred modes of carrying the same 
into effect and the advantageous results to be 
obtained thereby, the following examples are 
given: 

Example 1 

A sample of degritted Georgia kaolin was pre 
pared in the form of a slip which contained 44 
percent of clay. This slip was divided into three 
portions which were treated as follows. Portion 
A was treated with sulfuric acid at the rate of 
5 pounds per ton of clay. The clay was ?ltered 
off after 21/2 hours. Portion B was treated with 
3 pounds per ton of sodium hydrosul?te and, 
after standing for 21/2 hours, 5 pounds per ton 
of sulfuric acid were added and the slip was ?l 
tered immediately. Portion C was treated with 
3 pounds per ton of sodium hydrosul?te and 2 
pounds per ton of powdered zinc. After stand 
ing for 21/2 hours, 5 pounds per ton of sulfuric 
acid were added and the slip was ?ltered imme 
diately. All of the ?ltered samples were dried 
at 90° C. The whiteness of each sample was de 
termined with the General Electric re?ectance 
meter with the following results. Control sam 
ple A—83.i0; sample B—84.00; sample C—84.27. 
These results show that a material improvement 
was produced by the presence of the zinc. 

Example 2 

This experiment was conducted with a clay 
slip similar to that used ‘in Example 1. The 
amounts of the chemicals used were exactly as 
in Example 1 but the temperature and time of 
treatment were varied. The slip was heated to 
80° C. in each case. Portion A was treated with 
sulfuric acid and ?ltered immediately. Portion 
B was treated with sodium hydrosul?te, held at 
80° C. for 15 minutes, treated with sulfuric acid 
and ?ltered. Portion C was treated with sodium 
hydrosul?te and zinc powder, held at 80° C. for 
15 minutes, treated with sulfuric acid and ?l 
tered. All of the ?ltered samples were dried at 
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90° C. The whiteness, as determined with the 
General Electric re?ectance meter, was as fol 
lows: Sample A-—83.1l; sample B-84.02; sam 
ple C--84.22. 

Example 3 

A sample of Georgia kaolin, in the form of a 
40% slip, was bleached wtih salts of hydrosul 
furous acid, both in the presence and in the ab 
sence of zinc. After the bleach was completed, 
sulfuric acid was added at the rate of 5 pounds 
per ton of clay in order to coagulate-the slip and 
promote better ?ltration and to solubilize the 
reduced iron. The following tables show the 
conditions of treatment and ‘the results obtained: 

5 1 l 

5 Temp. 1 Time of General 
bleaching ; Electric 

bleach,‘ before add- ,1 bright 
°O. | ing acid ' ness 

Bleaching Lbs/ton Zinc 
material cl. 5' 

i 
| 84. 02 

I 

1 

Zinc hydrosul- 3 30 2%’; hours"! 
?te. 1 L 

2% hours... 
15 minutes. 
15 minutes_ 

2% hours...‘ 
i 

84. 37 
84. 32 
84. 50 
82. 9S (two/o: (SON 

) 2% hours" 83. 90 

i 
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Example 4 

A clay slip, containing 38% of kaolin, was 
heated to 80° C. and treated with 5 pounds per 
ton of sulfuric acid, 2 pounds per ton of sodium 
hydrosul?te and 1 pound per ton of powdered 
zinc. The pH of the slip was approximately 2.3. 
After 30 minutes, the slip was ?ltered and dried. 
The brightness was 84.12. A control, which con 
tained the sulfuric acid and sodium hydrosul?te 
but no zinc, had a color of only 83.84. 

Example 5 

A 40% slip of kaolin was prepared and divided 
into four portions to determine the effect of the 
hydrogen ion concentration on bleaching. One 
portion was not bleached. The pH of this sam 
ple was 5.7. The brightness of this sample was 

i found to be 82.56. A second portion was bleached 
at 60° C. for 60 minutes with 2.5 pounds per 
ton of sodium hydrosul?te and 1.5 pounds per 
ton of zinc dust. The slip was then coagulated 
with 5 pounds per ton of sulfuric acid and so 
dium carbonate was added to produce a pH of 
4.8. The color of the resulting clay was 84.95. 
A third portion was treated with 3 pounds per 
ton of sodium carbonate to produce a pH of 8.95. 
It was then bleached for 60 minutes at 60° C. 

". with 2.5 pounds of sodium hydrosul?te and 1.5 
pounds of powdered Zinc per ton of clay. The 
slip was then coagulated by adding sulfuric acid 
until the pH of the slip was 4.75 and the slip 
was ?ltered. The color of the clay was 84.56. A 
fourth portion was treated exactly as the third 
portion exceptthat no acid was added and the 
?nal pH of the slip was 7.75. The slip was ?l 
tered and the resulting clay had a brightness of 
83.97. 
These results were particularly surprising since 

previous attempts to bleach clays with hydrosul 
?tes under alkaline conditions have resulted in‘ 
the production of clay which is grey, with little 
or no improvement in brightness. 

Example 6 

The results, obtained by the practice of our 
invention, cannot be obtained by forming the 
salt of hydrosulfurous acid in situ in the vclay 
slip even in the presence of substantial amounts ‘ 
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ofi excess‘zinc? A portion .of a'clay slip‘was 
bleached,- in, accordance" with the process de 
scribed by A. H. Bumpin his Patent 2,149,506, 
employing amounts of ingredients as follows: 

Clay ____ __ 200. 

S02 _____ __ .2 l _ _ . 
Zn ______ n .1 I‘ -_.3 ZnSzO4_.0163 gram mole 

Zn ______ __ .15 

H2804 _____ 5 

The slip was bleached for 2 hours and then 
the clay was ?ltered off arid dried. The result 
ing clay had a brightness of 83.3. ' 

-~ Another portion of the clay slip was bleached 
in accordance with our invention, employing 
amounts of ingredients as follows: 

Clay _____________ __ 200. 

Sodium hydrosul?te _ 284 =.0163 gram mole 
Zn _;_ __________ ______" .15 
H2304 __________ __v.. .5 

The bleaching continued for 2 hours and then 
the clay was ?ltered off and dried. The result 
ing clay had a brightness of 83.7. 

It will be understood that the above exam 
ples are given for illustrative purposes only and 
that our invention is not to- be limited to the 
speci?c embodiments disclosed therein, but we 
intend to claim our invention broadly as in the 
appended claims. Many variations and modi?ca» 
tions of our process will be readily apparent to 
those skilled in the art, which modi?cations and 
variations will fall within the scope of our in~ 
vention. For example, the proportions of in 
gredients, the temperatures, the pH of the slips 
and the method of operating the process may be 
widely varied within the limits hereinhefore set 
forth. Also, other supplementary treatments, 
known to the art, may be employed when, as and 
if desired. For example, in some cases ferrous 
iron compounds remain in the slip as simple wa 
ter-soluble salts, which have a tendency to re— 
main with the clay, if not thoroughly washed 
out, and will oxidize to colored ‘ferric salts and 
thus produce a yellow clay. In such case, the 
iron compounds may be converted into the form 
of blue or slightly colored stable salts according 
to the methods well known to the art in order to 
prevent the iron compounds from reverting to 
yellow or brown colored compounds during the 
drying of the clay. Still other variations and 
modi?cations will be apparent to those skilled in 
the art. 
We claim: 
1. The process of bleaching clay which com- . 

prises adding to a clay slip a small proportion of 
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a preformed water-soluble metal salt of hydro- ' 
sulfurous acid and powdered zinc in an amount 
equal to at least 25% of the weight of the salt. 

2. The process of bleaching clay which com 
prises adding to a clay slip a small proportion of 
a preformed water-soluble metal salt of hydro 
sulfurous acid and powdered zinc in an amount 
equal to from about 25% to about 200% of the 
weight of the salt. 

3. The process of bleaching clay which com- I 
prises adding to a clay slip a small proportion of 
a preformed water-soluble metal salt of hydro 
sulfurous acid and powdered zinc in an amount 
equal to from about 33% to about 100% of the 
weight of the salt. 

4. The process of bleaching clay which com 
prises adding to a clay slip at about 60° C. to 
about 80° C. a small proportion of a preformed 
water-soluble metal salt of hydrosulfurous acid 75 

3 
and .powderedi'zin'c in an amount equal teat-least 
25% of the weight ofthe'salt; ' ‘ ‘ a ' I" 

' 5."I‘he process of bleaching clay which com 
prises adding to’ a clay slip at about 60° C. to 
about 80° as small proportion of a preformed 
water-soluble metal salt of hydrosulfurous acid 
and powdered zinc in an amount equal to from 
about 33% to about 100%‘ of the weight ofv the 
salt. 

6. The‘ process of bleaching clay which com 
prises adding to aclay slip a small proportion of 
a preformed water-soluble metal salt of hydro 
sulfurous acid and powdered zinc in an amount 
equal to at least 25% of the weight of the salt, in 
the absence of added strong mineral acid, then, 
when the bleaching is completed, adding a. small 
proportion of a strong mineral acid to coagulate 
the slip and then ?ltering out the bleached clay. 

'7. The process of bleaching clay which com 
prises adding'to a clay slip a small proportion of 
a preformed water-soluble metal salt of hydro 
sulfurous acid and powdered zinc in an amount 
equal to from about 33% to about 100% of the 
weight of the salt, in the absence of added strong 
mineral acid, then, when the bleaching is com 
pleted, adding a small proportion of a strong 
mineral acid to coagulate the slip and then ?l 
tering out the bleached clay. 

8. The process of bleaching clay which com 
prises adding to a clay slip at about 60° C. to about 
80° C. a small proportion of a preformed water 
soluble metal salt of hydrosulfurous acid and 
powdered zinc in an amount equal to from about 
33% to about 100% of the weight of the salt, in 
the absence of added strong mineral acid, then, 
when the bleaching is completed. adding a small 
proportion of a strong mineral acid to coagulate 
the slip and then ?ltering out the bleached clay. 

9. The process of bleaching clay which com 
prises adding to an alkaline clay slip a small 
proportion of a preformed Water-soluble metal 
salt of hydrosulfurous acid and powdered zinc in 
an amount equal to at least 25% of the weight 
of the salt. 

10. The process of bleaching clay which com 
prises adding to an alkaline clay slip a small 
proportion of a preformed water-soluble metal 
salt of hydrosulfurous acid and powdered zinc in 
an amount equal to from about 33% to about 
100% of the weight of the salt. 

11. The process of bleaching clay which com 
prises adding to an alkaline clay slip at about 60° 
C. to about 80° C. a small proportion of a pre 
formed water-soluble metal salt of hydrosulfur 
ous acid and powdered zinc in an amount equal 
to from about 33% to about 100% of the Weight 
of the salt. 

12. The process of bleaching clay which com 
prises adding to an alkaline clay slip a small 
proportion of a preformed water-soluble metal 
salt of hydrosulfurous acid and powdered zinc in 
an amount equal to at least 25% of the weight of 
the salt. then, when the bleaching is completed, 
coagulating the slip and ?ltering out the bleached 
clay. 

13. The process of bleaching clay which com 
prises adding to an alkaline clay slip at about 
60° C. to about 80° C. a small proportion of a 
‘preformed water-soluble metal salt of hydrosul 
furous acid and powdered zinc in an amount 
equal to from about 33% to about 100% of the 
weightof the salt, then, when the bleaching is 
completed, coagulating the slip and ?ltering out 
the bleached clay. 

14. The process of bleaching clay which com 
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4 
prises adding to an alkaline clay slip a small pro 
portion of a preformed water-soluble metal salt 
of hydrosulfurous acid and powdered zinc in an 
amount equal to at least 25% of the weight of 
the salt, then, when the bleaching is completed, 
adjusting the pH of the slip to between about 
4.75 to about 7.75 and ?ltering out the bleached 
clay. 

15. The process of bleaching clay which com 
prises adding to an alkaline clay slip at about 
60° C. to about 80° C. a small proportion of a 
preformed water-soluble metal salt of hydrosul 
furous acid and powdered zinc in an amount 
equal to from-about 33% to about 100% of the 
weight of the salt, then, when the b1eaching is 
completed, adjusting the pH of the slip to be 
tween about 475 to about 7.75 and ?ltering out 
the bleached clay. 

16. The process of bleaching clay which com 
prises adding to a clay slip a small proportion of .‘ , 
preformed sodium hydrosul?te and powdered zinc 
in an amount equal to at least 25% of the weight 
of the salt. 

2,339,595 ' 

17. The process-of bleaching clay which com 
prises adding to a clay slip a small proportion of 
preformed sodium hydrosul?te and powdered zinc 
in an amount equal to from about 33% to about 
100% of the weight of sodium hydrosul?te. 

18. The process of bleaching clay which com 
prises adding to a clay slip at about 60° C‘. to 
about 80° C. a small proportion of preformed so 
dium hydrosul?te and powdered zinc in an 

" amount equal to from about 33% to about 100% 
of the Weight of the sodium hydrosul?te. 

19. The process of bleaching clay which com 
prises adding to a clay slip at about 60° C. to 
about 80° C. a small proportion of preformed s0 
dium hydrosul?te and powdered zinc in an 
amount equal to from about 33% to about 100% 
of the weight of the sodium hydrosul?te, in the 
absence of added strong mineral acid, then, when 
the bleaching is completed, adding a small pro-v 
portion of a strong mineral acid to coagulate the 
slip and then ?ltering out the bleached clay. 

IRA WILLIAMS. 
NATHAN MILLMAN. 


