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vThis invention relates to a process of etherify 
ringicellulosa'and‘ morev particularly, to such a 
=' process wherein“ ‘grindingof the cellulose may be 
‘completely avoided. f‘ 1- ~ ~ ‘ 

S~L»In1 Hahn'U. SQ Patent“‘1,81-9,600,“granted‘ Au 
gust1f18, 1931,?the‘ process of etherifying'cellulose 
as disclosed and"claimed, whereinrtheicellulose'is 
i‘ ground and then added without ‘further vgrinding 

a to a slurry of caustic alkali in an inert‘liquidinti 
‘I0 mately mixed‘ therewith,‘ and ‘tIien‘etheri?ed. 

‘That process was Yafmaterial-improvement over 
‘the prior art ‘processes because it‘ avoided grinding 
“thebellulose with caustic‘ alkali. ' ‘ ' 

‘ ‘1 object of the present invention is to provide 
‘1‘5 animproved process“ of‘ the" same ‘general type 

:‘disclosed ‘in ‘the above ‘mentionedPI-Iahn patent, 
but in which process all grinding of the'cellul‘os'e 
1'may be aviiided. The grinding-of‘ the cellulose is ‘ 
Tan expensivelstep' and also has ‘a tendency‘to de 

‘:20 ‘grade the‘cellulosepwhichlmay be slightly objec 
-"tionable preparing a very high‘ grade product. 
'Other‘ objectslof the‘ invention will‘be'apparent 
“from the description :given hereinafter.’ 

The above objects'are" accomplished according 
L25 ‘to the “present‘inventiomby ‘converting ‘cellulose 

to!‘ alkali cellulose,‘ then mixing the-‘alkali celé 
"lulose‘jwith va ; slurry of caustic ’ alkali‘ ‘in an inert 
‘liq 'iidland then etherifying‘ the ‘ alkali cellulose in 

@30 it "“The cellulose ‘may be converted‘ toan‘ alkali 
j'cellulose by‘treatment‘with a caustic alkalisolu 

‘ tionand bylthus iorm'in‘g an alkali cellulose and 
‘ ft nmixing'witha‘caustic alkali slurry, the mix 
ture is su?iciently homogeneous to obtain uniform 

>35 'ether‘ii‘lcation without the n‘ecessity‘oi grinding 
lithe“ cellulose at any stage of the process. ‘Where 
cellulose is mixed ‘directly with the caustic alkali 
slurry Without being ?rst converted into, an alkali 
jcellulose; it ‘has been found‘, necessary, to grind 
" ‘cellulose inorder tolget‘ uniform e'theri?ca; 

Aslls well known in?the, artait is‘ necessary to 

‘ > alkali ,to‘celliilose'durin‘g‘ the "etheri?cation "step 

{45 ordertohobtain economical operation and a 
‘product of desiredfproperties.‘ In‘ carrying. out 

i . the p're'sentlinvention,v the‘cellulose may be treated 
‘ twithgawrefstricted quantity of caustic alkali solu 

t eontainingthe amount of water‘ desired; prior 
‘60 etheri?cation, and the“ whole mass aftertreat 

"ine‘nt‘may be ‘mixed with the caustic; alkalislurry, 
or alternatively, the cellulose‘ may be treated with 
masses“: ‘causticifalkali solution and the ex 
‘cess removed‘ by pressing the cellulose, and the 

56 resulting alkalicellulose then mixed with the 

maintain,"‘_certain;.,jratios ,of. water and caustic ‘ 
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i Claim. (01. zed-152) 
caustic alkali slurry. In either case, alkali cellu 
lose is mixed with a slurry of caustic alkali in an 
inert liquid and then etheri?ed, ’ v 
The followingl‘examples are given to illustrate 

‘the ‘present invention, parts‘ being given ‘by’? “ 
weight: ‘ . . . . 

Example .1.-—One hundred parts of cotton lin 
t'ers' (in ‘board form) are steeped in an excess ‘of 
50% caustic soda solution and pressed to. a weight 
of 475 parts. .The resulting; alkali cellulosenis 
shredded‘and then added, either directly or ‘after 
ageing, to an autoclave. - Six hundred parts of a‘ 
slurry of 200 parts of caustic soda in 400v parts of 
‘benzene, preparedby grinding these materials’ to 
gether in a ball mill,‘ 500 parts ethyl chloride and 
400',parts benzene‘ are added to the alkali cellu 

. lose, and the mixture agitated and heated for 
six hours at 150° 0.. They ‘ethyl cellulose thus 
formed is ‘recovered in known manner. ‘ ' 
Example 2.'--0ne hundred parts of cellulose are 

impregnated with. 200 parts‘of 50% caustic soda 
solution. Nine: hundred'parts'of a slurry of 300 
parts of caustic soda and 600 parts‘ of benzene, 
prepared as ‘described in Example L'are added 
and the mixture is kneaded ‘or- shredded until it 
is uniform. The resulting. alkali cellulose‘ ‘is 
‘charged into an autoclave together with'500 parts 
"of "ethyl chloride and-200 parts of benzene, and 
the mixture agitated and heated for ?ve hours at 
‘150° ‘C. ' A high grade of ethyl cellulose is ‘pre 
pared in this manner. ‘ ' ‘ ‘ ‘ 

‘ . Example 3.-—One hundred parts of high alpha 
cellulose from wood pulp is impregnated with 400 
partslof 50% caustic soda solution‘- and the re 
sulting ‘alkali cellulose is kneaded or shredded . 
iwithG?OOiparts of a slurry of 200 parts of caustic 
soda‘and400 parts of toluene, prepared as de 
scribed in Example 1, until ‘the mixture is uni 
form. This will require only a. short period of 
about 15-30 ‘ minutes. The mixture ‘ is then 
charged into an autoclave along with 600 parts 
.of benzyl chloride and is agitated and heated for 
eight hours at 125°‘ C.,“ a ‘high grade of b‘enzyl 
cellulose being ‘formed at the "end of‘this ‘treat 
ment. ‘ ' r l > ‘ 

The above examples have been given merely to 
illustrate the present invention; which is of broad 
‘application. ' Caustic ‘potash and other caustic 
alkalies may be used in‘ place of caustic soda and 
‘any other inert liquid such as xylene, chloroben- a‘. 
zene, chlorotoluene, Hi-f‘lashnaphtha, unsatu 
rated hydrocarbons of the‘type of amylene, di 
methyl ether, diethyl ethert and glycol diethyl 
ether, may be used in place of benzene or toluene; 
from 1-3 parts by weight of inert liquid to one 
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part by weight of solid caustic alkali may be used 
in the slurry. Also additional inert liquid up to 
10 parts by weight per one part by weight of cel 
lulose may be added to the reaction mixture in 
addition to the inert liquid in the slurry. The 
additional inert liquid has the advantage of in 
creasingthe ?uidity and miscibility of the reac 
tion mass; but that advantage is somewhat o?set 
by the disadvantage of decreasing the liquid con 
centration of the etherifying agent to some ex-_- , 
tent. ' 

The slurry of caustic alkali and inert liquid is 
conveniently produced by grinding solid caustic 
alkali in the inert liquid in a ball mill, although 
other grinding apparatus of course may be used. 

, The slurry is relatively stable and there is prac 
tically no tendency to settle out evenafter stand 
ing for several hours. Since it is relatively ?uid, 
it can be advantageously transported through 
pipe lines by means of pumps. The particles of 
caustic alkali are in an extremely ?ne state of 
subdivision compared with any of the commer 
cial powdered caustic alkalies, or compared with 
caustic alkalies powdered in the absence of the 
‘inert. liquid. Furthermore, the ‘extremely ?ne 
particles of caustic alkali in the slurry show no 
‘tendency to'clu'mp together,‘whereas the dry pow 
Idered caustic alkali shows a strong tendency to 
form lumps which possess the same disadvantages 
as unpowdered caustic in the etheri?cation' proc 
'ess, namely, non-uniform concentration of alkali 
throughoutthe reaction mass. 

Various types of cellulosic material may beused 
advantageously in the present process besides cot 
ton linters or high alpha cellulose from sulphite 
pulp. In fact, practically any cellulose-of good 
'quality produced from wood, bagasse, or other 
.cellulosic materials, may be used. > ' 

As will be obvious to those skilled in the art, 
a Wide variety of etherifying agents may be used, 
among which may be mentioned not only ethyl 
chloride and benzyl chloride, ' but etherifying 
.agents such as methyl chloride, ethylene chloro 
hydrin, ethylene chloridacrotyl chloride, cyclo 
hexyl chloride, amyl chloride, lauryl. chloride, 
propyl chloride, and the like. 
In carrying out the process, it is advantageous 

to treat the cellulose with a caustic alkali solu 
tion having a concentration of from 18-50%, but 
it is to be understood that the present invention 
is applicable to any alkali cellulose regardless of 
how produced. The alkali cellulose prior to the 
addition of solid caustic alkali should contain 
0.45 to 36.0 mols of water and 0.04-10.0 mols of 
caustic alkali for each mol of cellulose, although 
it is preferred to use 4.5 to 36.0 mols of water and 
2.0-10.0 mols of caustic alkali per mol of'cel 

It is advantageous to 
use high concentrations of caustic. alkali solution 
in treating the cellulose, since higher concen 
trations minimize the formation of heat when the 
solid caustic alkali is added to the alkali cellulose. 
As will be obvious to those skilled in the art, 
the quantities of solid caustic alkali; inert liquid, 
and etherifying agent, as well as the conditions 
of ‘time and temperature during’ the etheri?ca 
‘tion,v may be varied depending on the character 
istics desired in the resulting cellulose ether. In 
the “mol” proportions given throughout the spec 
i?cation and claims, a mol of cellulose is taken as 
.162 for the monoglucose unit as is customary. 

The total caustic- alkali; including that origi 
nally added as caustic solution and that added 
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in slurry form, should amount to not more than 
one mol per mol of water in the reaction mix 
ture where there is a high ratio of water to 
cellulose, for example, 4 parts by weight of wa 
ter to one part by weight of cellulose. At low 
er ratios, for example, 2 parts by weight of wa 
ter toone part by weight of cellulose,_a caustic: 
water ratio of two mols to one; may be used. At 
still lower ratios of water ‘to cellulose, for exam 
ple, one-half part by weight of water to one part 
‘by weight of cellulose, a higher caustic : water 
ratio may be used, 1. e., 4 mols of caustic per mol 
of water. In general, it may be stated that the 

‘ higher the ratio of‘ water to cellulose, the lower 
is the ratio of caustic to water, and it is to be 
understood that the invention is by no means 
limited to the above ratios of caustic alkali, wa 
ter, and cellulose in the reaction mixture, since 
those skilled in the art will be familiar with the 
ratio suitable for use to produce ethers of de 
sired properties. i . . l 

The etherifying agents maybe varied. from 
approximately 5 mols per’100 grams of cellulose 
upwards even to as high as 20‘ mols; using as 
high a proportion as 20 mols of .etherifying agent -.. 
per 100 grams of cellulose accelerates the re 
action and theexcess etherifying'agent may be 
recovered. Suitable ratios of etherifying agent 
to cellulose are known inv the prior art, 

The cellulose ethersv produced according to’ 
the present invention may be used for any ‘of 
the purposes for which cellulose ethers or esters 
are now used, such as for plastics, molding com 
positions, lacquers and other coating composi 
tions, interlayers for safety glass, arti?cial ?bers, ; 
?lm for photographic or other purposes, and the 
like. - ' 

An advantage of the present invention resides 
in the elimination of the necessity for grinding 
cellulose or alkali cellulose at any stage in the 
process. In processes heretofore known, an 
ether satisfactory from the standpoint of vis 
cosity, uniformity of etheri?cation, ?lm prop 
erties, plastic properties, et cetera, could not be 
obtained without grinding cellulose alone, or . 
‘alkali, cellulose with solid caustic, at some stage 
in the process; In prior art processes involving 
intimate admixture of cellulose and caustic by 
means of grinding, the optimum properties of the 
cellulose ether were not obtained. The present 
process improves on allvprior art processes by 
obtaining practically the optimum properties in 
the product. The elimination of this grinding 
of cellulose or alkali cellulose e?ects a, Very ma 
terial economy in the process and,.furthermore, 
avoids any danger of obtaining an inferior cel 
lulose ether due to. degradation of the cellulose 
by grinding.‘ . , 

As many apparently widely di?erent embodi 
ments of this invention may be made without 
departing from the spirit and scope thereof, it 
is to be understood that the invention is ‘not 
limited to the speci?c ‘embodiments thereof ‘ex 
cept as de?ned in the appended claim, ,‘ 

.Iclaim. .' _' Process of etherifying cellulose comprising the 
steps of converting the cellulose to an alkali 
cellulose containing 4.5 to 36.0 mols, of water 
and 2.0 to 10.0 mols of caustic alkali per mol of 
cellulose, mixing the alkali cellulose with a‘slurry 
‘of caustic alkali in an inert liquid, and then 

cellulose. etherifying the‘ alkali 
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