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To a// ?:/, ??u it ??? ??/ucer??: 
?e it known that we, BER?RAND S. SU? 

MERSand LELAND L. SU??ERs, citizens of the 
United States, residing at Chicago, in the 

5 county of Cook and State of Illinois, have in 
venteda certain new and useful Improvement 
in Electrolytic Bleaching and Refining Proc 
esses, (Case No. 2,) of which the following is 
a full, clear, concise, and exact description, 

?? reference being had to the accompanying 
drawings, forming a part of this specification. 
Our invention relates to an electrolytic 

bleaching and refining process, the object of 
our invention being to provide an improved 

15 method of bleaching and refining various 
fibers and materials employed in the arts 
without impairing the strength of the mate 
rials, and, furthermore, to provide an im 
proved process of degumming, bleaching, and 

2o refiming the vegetable fiber known in the arts 
as “ramie” or “china-grass.” 
Various substances have been chemically 

employed heretofore for bleaching purposes, 
most notably chlorin, sulfur, and the caustics; 

25 but these processes of bleaching are not sat 
isfactory, as the bleaching agents thereof are 
so active that unless certain precautionary 
measures beadopted, entailingtime andlabor, 
the action is such as to affect the strength of 

3o many fibers or materials, either by produc 
ing immediate disintegration or by so impair 
ing the strength that after a short lapse of 
time the fibers fall to pieces. 
We have discovered that certain chemical 

35 agents, such as the commercial hydrates, will, 
when electrolyzed, yield bleaching agents at 
the positive pole in a solution giving an alka 
line reaction at the positive pole. The pres 
ence of the alkalime solution at the positive 

4o pole results in a very effective bleaching ac 
tion, which, however, with certain fibers may 
produce a destructive action, and to prevent 
this certain agents may be used, which, how 
ever, may cause the production of a reaction 

45 at the positive pole neutral or even acid in 
character, as, for instance, whem a fluoride is 
added to the bath. We have employedsodium 
fluoride, potassium fluoride, and cr?olite. IBy 
varying the strength of the current a re?? 

5o t?on, resulting in either an acid or am alka 
linesolution at the positive pole, may be pro 
duced, and this result is obtained even when 

the quantity of fluoride is small as compared 
with the quantity of hydrate. In practice 
the quantity of each and the strength of the 55 
current are soproportioned as to maintain the 
acid reaction at the positive pole. 
We have successfully employed various of 

the alkaline hydrates for bleaching purposes 
after the mammer of our invention, but in ?? 
practice preferably employ sodium hydrate 
(NaOH) on account of its che??ness. 
We have employed commercial hydrates in 

practice and find that the resulting reactions 
produce agents having a destructive effect 65 
upon the material to be bleached, and to pre 
vent this we add a fluoride to the bath, as 
above described. 
The solution of the hydrate is placed in the 

electrolytic celland the positive and negative 7? 
electrodes are immersed in the solution, the 
material to be bleached being immersed in 
the solution in the vicinity of the positive 
pole. A porous partition or diaphragm is in 
terposed between the two electrodes, which 75 
for best results should be non-permeable to 
diffusive action, while readily pervious to the 
electrolytic action. Thesolutions resulting 
from the electrolytic action are thus confined 
to their respectivepoles, andthe solution pres- 8? 
ent at the negative pole is thus prevented 
from coming in contact with the material to 
be bleached, and thereby diminishing the de 
sired electrochemical action upon the mate 
rial to be bleached, which is immersed in the 85 
solution at the positive pole. The bleaching 
process as thus practiced is very active, and 
the time during which the material is sub 
jected to the bleaching process must be care 
fully determined, as too long a subjection to 9? 
the bleaching process mayaffect the material. 
We have discovered, however, that if a flu? 
ride solution be added to the hydrate bath 
the tendency to affect the strength of the ma 
terial on extended or continued subjection of 95 
the material to the bleaching process is re 
moved, the fluoride possessing the property 
of counteracting the destructive effect of the 
bleaching agents. The quantity of the flu? 
ride need not be great and may be determined 
for the particular material to be bleached by 
experiment. - . 

The process, as above described, is adapted 
for the bleaching of any of the materials, such 

  



2 O 

strength when properly prepared, but which j 
are very susceptible to the action of bleach 25 

35 
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as pulps, cloths, the-animal and vegetable 
fibers, and, in fact, any of the substances that 
are usually bleached in the arts, and is par 
ticularly applicable to those materials the 
fibers of which are easily attacked and are 
either destroyed or impaired by such bleach 
ing agents as are commonly used in the arts. 
We are aware that caustic potash and caus 

tic soda have been employed fór chemically 
bleaching materials, the bleaching being due 
to the direct chemical action of the hydrate 
on the coloring-matter; but by the present 
electrolytic process it is not the hydrate in 
itself that effects the bleaching process, but 
the products liberated therefrom by the elec 
trolytic action, and we find that the same h? 
drates have a very different effect when em 
ployed for electrolytic bleaching from that 
which they have when employed for chemical 
bleaching. 
We find our process particularly adapted 

to the preparation of the fibers of ramie or 
china - grass, which possess a remarkable 

ing agents and are readily weakenedthereb?. 
Some bleaching agents have the effect of im 
mediately destroying the fibers, while others 
Soimpairthem instrength that after the lapse 
of a short time they disintegrate and fall to 
pieces. 
In an application filed by Bertrand S. Sum 

mers and Charles O. Boring November 4, . 
1895, Serial No. 567,847, an electrolytic proc 
ess of removing thegums and cementing ma 
terial from the fibers of ramie and other vege 
table fibers is described, according to which 
process the fibers are subjected to the action 
of a fluoride bath. 
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We find that by the employment of the 
bleaching process of the present invention in 
connection with the degumming process of 
the above - mentioned application a better 
product can be secured than by the employ 
ment of the said degumming process alone. 
In practicing the invention we may first sub 
ject the ramie fibers to the hydrate bath, 

?? 

which also has the property of removing a 
large proportion of the gum or cementing 
material, the fibers being thus separated and 
bleached. After the fibers have beem sub 
jected to the hydrate bath they may be re 
moved and immersed in the fluoride bath and 
the process completed. It ispreferable when 
the invention is thus practiced in separate 
baths to place a small quantity of the fluoride 
solution in the hydrate bath in order that the 
fibers may not be impaired in strength by the 
action of the bleaching agents. 
When the fibers are removed from the h? 

drate bath, it will befoundthat they are some 
what harsh, and not soft and delicate, as is 
desirable. After placing in the fl?oridebath, 
however, the harshness will be found to be 
completely removed, the fluoride bath, when 
employed with the hydrate bath, serving to 
refine the fibers, either by the further and 

569,68? 

complete removal of the gum or cementing 
material or by the removal of the silica or 
other substances which may remain in the 
fiberS. 
Instead of employing separate hydrate and 

fluoride baths the two may be combined, and 
instead of adding only sufficient fluoride so 
lution to the hydrate bath to prevent the de 
struction of the fibers during the bleaching 
process a sufficient quantity of the fluoride 
may be added to effect the complete refining 
and softening of the fibers, the complete proc 
ess of degumming, bleaching, and refining 
the fibers being thus effected in the single 
bath. We prefer, however, to employ sepa 
rate hydrate and fluoride baths, as better re 
sults are obtained thereb?. . 
We have illustrated the apparatus for prac 

ticing our invention in the accompanying 
drawings, in which— 

?'igure 1 is a view of an experimental ?? 
paratus which we have employed for bleach 
ing purposes. Fig. 2 is a view of apparatus 
which we have employed for the refining proc 
ess. E'ig. 3 is a view of apparatus as de 
signed for practical use. 

ILike letters refer to likeparts in the several 
figures. 
Within a jar or retaining vessel a, is sup 

ported a porous cup b. Within the cup b, 
having am opening b° in the bottom to lower 
the electrical resistance of the bath and to 
maintain the levelof the liquid the same upon 
the inside and the outside of the cup, is sup 
ported a partition b", beneath which is the 
positive electrode c, the negative electrode d 
being immersed in the solution upon the ex 
terior of the porous cup. The positive and 
negative electrodes are connected with a, 
source of electricity e, and the electrodes are 
immersed in the bleaching solution, in prac 
tice a solution of sodium hydrate. 
terial to be bleached is supported upon the 
shelf b' or maintained in an immersed posi 
tion in any convenient manner im thesolution 
within the porous cup. When current is 
passed through the cell, the bleaching agents 
are liberated at the positive pole, and thus 
come in contact with and act upon the mate 
rial to be bleached. 
In E'ig. 2 we have illustrated a cell similar 

in all structural details to that illustrated in 
Eig. 1, and this cell may be employed for the 
refining process, a fluoride bath being pro 
vided in the cell, to the action of which the 
fibers are subjected. 
In Fig. 3 we have illustrated a vat a", di 

videdinto two compartments by a porous par 
tition b°, the positive electrode c' being in the 
form of a large plate occupying a horizontal 
position, upon which the material to be 
bleached may be laid or in the vicinity of 
which it may be suspended. A number of 
negative electrodes d' d' are provided upon 
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the opposite side of the partition b°, the elec 
trodes being connected in circuit with the 
source of electricity e. 

  




