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This invention relates to the treatment Ofxshaped .ar 
ticles, and relatesmore particularly .to an improved proc 
ess for imparting antistatic, lubricity, softness and ‘other 
desirable properties to ‘articles ‘comprising.racrylonitrile 
polymers, to the articles resulting from such process, and 
to compositions employed therein. 

Acrylonitrile ‘polymers constitute .a .class of material 
which develop, .or tend ,to develop, an electrostatic charge 
upon their surfaces when ?bers .or other articles made 
therefrom are subjected to friction during their produc 
tion and during processing or fabrication of the ?bers 
into fabrics \or other articles, as well as during the use 
of the ?nished article. Before ‘?bers :of acrylonitrile 
polymers are spun into yarns it is necessary to modify 
the electrical qualities so that the Q?bers willsgenerate a 
minimum amount ofelectricity during carding, combing, 
spinning, and like operations where the?bers are rubbed 
in constant frictional contact. The presence vofstatic 
electricity on the ?bers [creates a severe problem, because 
it not only results in stielring'of the ?bers to the ma 
chinery, but also tends to cause .theliihers torepel each 
other during suchoperations as .carding .and :drawing so 
that it is di?icult or impossible tospin a coherent, ‘com 
pact yarn from them. 

Another problem of .major importance encountered 
with ?laments and ?bers of acrylonitrile polymers is to 
so lubricate or soften .the yarn that it will have sthelcor 
rect frictional characteristics, or drag, and the :required 
?exibility for the speci?c purpose vin view. In the ban 
dling of continuous ?lament yarn, for:,example,~it ‘is neces 
sary to condition the ,material ‘to reduce the tendency to 
ward breakage of individual ?laments when the {yarn is 
subjected to mechanical strains such ‘as are involved in 
passage of the yarn over ,guides, rolls, and otheryparts of 
the yarn-producing mechanism and in twisting, winding, 
reeling and similar operations. .In the case of 1yarns in 
tended for use on commercialknitting machinery, it is 
particularly important that .the _—yarn be .»_soft .and pliable 
in order thatit may conform to the contour of the needles 
and give a closely knit fabric free :from cuts, pinholes, 
stitch distortion, laddering, misplaits ,and‘other common 
defects. 
Although shaped articles ofacrylonitrile polymers gen 

erally may be treated in accordance with :this invention 
for modi?cation (of their properties, the process. is of 
special advantage in the treatment of ‘?bers to render 
them more amenable ':to :textile processing, :and will be 
described ‘in detail in connection "with :such use. 
The ?bers ‘to be ~_conditioned in accordance ‘with this 

invention may be formed of ipolyacryllonitréile, ‘or copoly 
mers containing at least about 80 :percent acrylonitrile 
and up to about 20 percent :of other :monomers copoly 
merizable therewith. Examples of :suitable monomers 
which may be copolymerized ‘with :acrylonit-rile'to :form 
the fibers which can be treated in accordance with v:this 
invention are acids :such as zacryliaehaloacrylic, and‘ meth 
acrylic acids; esters zsuchzas methyl, butyl, :octyl, nnethoxy~ 
methyl, and chloroethyl methacrylates and the corre 
sponding esters of acrylic and haloacrylic acids; meth 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2,735,790 
, ‘Patented’Feb. 21, 1956 

,acrylonitrile; vinyl and vinylidine ‘halides such as vinyl 
chloride, vinyl fluoride, yinylidi-ne chloride, l-?uoro-l 
.chloroethylene; vinyl carboxylates such as vinyl acetate, 
vinyl chloroacetate, vinyl :propionate, {and vinyl stearate; 
N-vinylimides such as N-vinylphthalimide, and N-vinyl 
succinimide; N-vinyllactams ‘such as N-vinylcaprol 
lactam and N-vinylbut-yrolactam; aryl compounds such 
as styrene and vinyl nap'thalene; and other compounds 
such as methyl \vinyl 'ketone, methyl fumarate, methyl 
vinylsulfone, ~fumaronitrile, maleic anhydride, the vinyl 
pyridines such as 2-vinylpyridine, 'B-‘Vinylpyridine, and 
4-vinylpyridine, the vinyl-substituted alkyl pyridines such 
as 4-ethyl-2-vinylpyridine, 5-ethyle2-vinylpyridine, and 
2-methyl-5-vinylpyridine;the isomeric ‘vinylpyrazines, the 
‘various isomeric vjnylquinolines, "the vvinylimidazoles ‘and 
the vinylbenzoxazoles. 
The ?bers or ?laments‘ may‘also the formed from a 

mixture of two or more of ‘the ?ber‘or ?lm-forming ma 
terials. For example-thew?bers, ?lms, or other shaped 
articles to be rendered conditioned‘may be formed from 
or comprise a blend :of a base acrylonitrile polymer with 
other ‘polymeric materials which :modify the base poly 
mer in various respects, as by imparting dye-receptivity 
thereto, increasing the ?ame-resistance thereof, or in 
creasing the hydrophylic properties of ‘the polymer, etc. 
Suitable polymeric materials for blending with the ‘base 
polymer, which may be polyacrylonitrile or ‘binary or 
ternary copolymers of acrylonitrile‘with the copolymeriz 
able substances mentioned above are those polymeric 
materials which are soluble in the same solvent as the 
base polymerand which, <whenimixed with the base poly 
mer in an amount of from about ‘2 :to '50 percent on ‘the 
weight of :the blend, result in .a blend which forms a 
solution of at least 5 percent concentration in the solvent, 
‘which solution can be formed into i?bers byconventional 
procedures. Suitable solvents are .dimethyl formamide, 
dimethyl aceta-mide, :gamma-bntyrolacetone, ethylene 
carbonate, and others disclosed in ‘such patents as U. S. 
Nos. 2,404,712 to v2,4;()~’i,:72.7; 2,498,665; 2,522,445; 
2,487,859; 2,6;06,"168 and ‘2,496,267. 
As an iilustration,-the blend may comprise abase-poly 

mer such ‘as a ,copolymer containing at least .80 percent 
by weight of acrylonitrile andup to 20 percent :by weight 
.of another :monoethylenically runsaturated monomer as 
recited above with from 2 to 50 percent by weight of a 
.copolymer containing ‘from ~10 to 70 ‘percent of acryloni 
trile and from ‘30 to 90 percent of :another monoethyleni 
cally unsaturated material which is different from the 
commonomer in the base polymer, for example, from 
30 to 90 percent of a vinyl-substituted heterocyclic ter 
tiary amine, and preferably a vinylpyridine. 

In accordance with the process of this invention, the 
shaped articles comprising acrylonitrile polymers, copoly 
mers and blends are conditioned by treating them with an 
aqueous emulsion,‘ ‘the solids ‘content of v\which comprises 
‘from about 20 to'SO percent :by weight of .a non-ionic 
surface active .ester, from '15 :to'35 :percenbof a non-ionic 
surface active polyether, from "-10 to ‘4.0 percent of a 
:cationic surface .active‘cquaternary ammonium lcompound 
and ‘from 5 to '2'5wpercentrofzaisubstituted :carbamyl de 
rivative, all of which are more particularly ‘de?ned ‘here 
inafter. The esters comprising an essential part of the 
agents of this invention are preferably long chain fatty 
acid partial esters of polyhydr'ic alcohols or ‘their anhy 
drides, such as sorbitan monopalmitate and sorbitan 
monolaurate. The non-ionic surface active agents, re 
ferred to ‘herein generally as polyethers, can be prepared 
by condensing a water-insoluble hydroxy-fatty acid, or 
esters of such acid, .or mixturexof such acid or ester, with 
from 150 to 250 parts of ethylene ‘oxide. 
Among ‘the polyhydric alcohols or anhydrides from 

which the partial esters may be made are those having 
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from 2 to 8 carbon atoms, such as mannitol, sorbitol, 
glucose, erythritol, pentaerythritol, glycols such as ethyl 
ene glycol, triethylene glycol, propylene glycol, diethylene 
glycol, tetraethylene glycol, etc. Various saturated and 
unsaturated aliphatic acids may be reacted with the poly 
hydric alcohols in making the partial esters. A preferred 
group of partial esters are those containing a single ester 
linkage. However, partial esters containing more than 
one ester linkage may be used. 
The acid used in making the partial esters may be satu 

rated or unsaturated aliphatic acids containing from 10 
to 20 carbon atoms. Preferred acids are those which 
are saturated or contain only one ole?nic group. Ex 
amples of such acids include mono-ole?nic unsaturated 
aliphatic acids such as 7-hexadecenoic acid, lO-undecenoic 
acid, l3-docosenoic acid and 9-octadecenoic acid; sub 
stituted ole?nic acids, for example, such hydroxy ole?nic 
acids as 16-hydroXy-7-hexadecenoic acid and 12-hydroxy 
9-octadecenoic acid; halogenated unsaturated acids, for 
example, monochloro-9-octadecenoic acid, monochloro 
12-hydroxy-9-octadecenoic acid, and halogenated acids 
derived by dehydration of castor oil acids followed by 
chlorination; saturated fatty acids such as decanoic acid, 
undecanoic acid, dodecanoic acid, tridecanoic acid, tetra 
decanoic acid, pentadecanoic acid, hexadecanoic acid, 
heptadecanoic acid, octadecanoic acid, and nonadecanoic 
acid. These saturated acids may also have straight or 
branched chains, or substituted chains, and may be sub 
stituted, for example, with chlorine or other halogen 
atoms, as for example, monochloroctadecanoic acid, and 
the like. 

Speci?c partial esters suitable for use in this invention 
include glyceryl monohexadecanoate, glyceryl mono 
dodecanoate, glyceryl mono-9-octadecanoate, glyceryl 
mono-l2-hydroxy-octadecanoate, sorbitan monododeca 
noate, propylene glycol mono-octadecanoate, ethylene 
glycol mono-octadecanoate, diethylene glycol mono-octa 
decanoate, and sorbitan mono-octadecanoate. 

Examples of hydroxy-fatty acids which can be used 
as such, or in the form of partial esters with the poly 
hydric alcohols set forth above, for condensation with 
ethylene oxide to form the ether portion of the composi 
tions of this invention, include both saturated and unsatu 
rated hydroxy acids such as l2-hydroxy-octadecanoic acid, 
l2-hydroxy-dodecanoic acid, 16-hydroxy-hexadecanoic 
acid, ll-hydroxy-hexadecanoic acid, lO-hydroxy-octadeca 
noic acid, 3,12-dihydroxy-palmitic acid, 9,10,16-hydroxy 
hexadecanoic acid, 9,10,12,1S-hydroxy-octadecanoic acid, 
l6-hydroxy-7-hexadecanoic acid, 12-hydroxy-9-octadeca 
noic acid. 
The cationic surface active agents used in this invention 

are the quaternary ammonium compounds having the for 
mula: 

0 + 

[osoirq 

N\ 11% RI 
wherein R represents an alkyl radical having less than 5 
carbon atoms, R’ represents an alkyl radical having less 
than 5 carbon atoms, and R" represents an alkyl radical 
having more than 10 carbon atoms. 
The substituted carbamyl derivatives which are an es 

sential ingredient of the compositions of this invention are 
those having the general formula: 
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In the formula R1 and R0 may be the same or different 
and are preferably saturated aliphatic chains containing 
at least 6 carbon atoms; Ra, R3, R4 and R5 each represent 
hydrogen, or a simple alkyl or hydroxyalkyl radical of less 
than 5 carbons and R3 and R4 may further represent an 
acid amide chain derived from an acid and a polyamine; 
D1 and D2 represent oxygen, sulfur, or an imido group; 
the number of such groups being as g ranges from 0 to 3; 
g represents a whole number from 0 to 3; A represents 
either oxygen, sulfur, an amino group, or a simple alkyl 
or alkylol-substituted amino group of less than ?ve car 
bons (such as NC2H4OH or NC2H5); f and j represent 
whole numbers from 1 to 6 preferably from 1 to 3; e 
and k represent whole numbers from 0 to 6, preferably 
from 0 to 3; m and t represent whole numbers from 1 to 
6, preferably not over 2, and one of the hydrogens in 
each dimethylene group may be substituted by a methyl 
group; B represents the hydrogen of an acid or alkyl 
group; and X represents a negative radical such as an 
acyl radical or a halogen. 

Substances embraced by the formula given can be ob 
tained by condensing a saturated acid, acid ester, or acid 
halide with an aliphatic polyamine, reacting the condensate 
with a carbamyl compound, and then converting the sub 
stituted carbamyl derivatives thus obtained to its corre 
sponding acid salt or alkylated product. 

Acids which may be condensed with polyamines to ob 
tain the condensates are the saturated acids containing at 
least 6 carbon atoms, such as lauric, stearic, palm oil acids, 
etc. 
The acids may be condensed with any of the aliphatic 

polyamines, such as ethylene diamine, diethylene triamine, 
triethylene tetramine, tetraethylene pentamine, hexameth 
ylene diamine, hydroxyethyl ethylene diamine, ethyl eth 
ylene diamine, 2,2-dimethyl-1, 3-diaminopropane, 1,3 
diaminoisopropanol, beta, beta-diamino-diethyl ether and 
beta-beta-diamino diethyl thioether. 
The carbamyl compounds which are reacted with the 

acid-amino condensate include urea, thiourea, guanidines, 
biurets, guanylureas, and diguanidines. 

For the purpose of this invention, the substituted 
carbamyl derivatives must be converted to their acid salts 
or alkylated products. The acid salts are obtained by 
reacting the carbamyl derivatives with an acid, for ex 
ample, with acetic, lactic, boric, oxalic, benzoic, salicylic, 
furoic, citric, tartaric; formic, phthalic, succinic, or alkyl 
naphthalene sulfonic acids. The alkylated products are 
obtained by after-treating the substituted carbonyl deriva 
tive with an alkylating agent such as ethyl chloride, benzyl 
chloride, ethylene oxide, ethylene chlorhydrin, or di 
methyl sulfate. 
The acid-amino condensates can be prepared by heat 

ing equimolal quantities of the selected saturated acid and 
of the polyamine at temperatures from 130 to 200° C. 
until the reaction is complete as shown by the loss of 
one molecule of water. The mix is then cooled to 180° 
C. and one half mol or more of urea or other carbonyl 
compound is added. Ammonia is rapidly liberated as 
the urea becomes substituted, the temperature being main 
tained at between 170 and 200° C. The product thus ob 
tained is then reacted with the appropriate acid or with 
an alkylating agent to produce the compounds designated 
by the structural formula. 
The compositions of this invention are preferably used 

as aqueous dispersions, and from 1 to 5 percent solids in 
such dispersions has been found to give most satisfactory 
results. The compositions can be applied to the ?bers in 
any suitable manner, as by dipping or immersing the ?ber 
in the medium, by spraying or dripping, by means of a 
wick or roller, etc. 

In the conventional practice, ?bers and other articles 
comprising the acrylonitrile polymers, copolymers and 
blends, are stretched in the course of their production, for 
orientation of the molecules and improvement in their 
tenacity. If the ?bers are steam-stretched, after washing 
thereof to partially or completely remove the spinning sol 
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vent, the anti-static medium is applied .to.the q?bers after 
washing. For some purposes, the heat-stretching for 
orientation may be dispensed with. If the ?bers are not 
stretched in a steam atmosphere, the ‘?nishing medium 
may be applied‘to them any time subsequent-to'their with 
drawal from the spinning zone and washing thereof for 
removal ofthe spinning solvent and drying. Thus it may 
be applied to continuous ?laments or to discontinuous 
?bers obtained by cutting or otherwise disrupting the 
?laments, and before or after crimping of the ?laments 
or ?bers. However, in the preferred embodiment of this 
invention, the ?nishing composition set forth above is 
applied to a running tow or bundle of ?bers which may 
occur in the tower bundleincontinuous or discontinuous. 
form. 
The application of the compositionsof this invention 

are illustrated in .the following examples: 
Example I 

An aqueous dispersion was prepared containing 2 per 
cent solids, of which 48 percent by weight was sorbitan 
monopalmitate, 32 percent was ‘the product obtained by 
condensing castor oil with 200 mole equivalents’ of ethyl 
ene oxide, 10 percent was N-cetyl, 'N-ethyl trnorpholinium 
ethosulfate and 10 percent was a?-dihydroxyethyl-ot',5’ 
di(?-stearamidoethyl) urea acetate. This composition 
was applied to a tow obtained ‘by spinning ,a blend of a 
?rst copolymer containing 97 .percentarcylonitrile and 3 
percent vinyl acetate with a second copolymer containing 
50 percent acrylonitrilevand 50 percentv2emethyl-5;vinyl 
pyridine. The overall 2-methyl-5-vinylpyridine content 
of the blend ‘was 6 percent. Application was accom 
plished by immersing the tow in the dispersion. Analysis 
of the treated tow ,showedfrom 0.5 to 1.5 percentof the 
?nish present, based on the, tow weight. The resulting 
cut staple was found to be more open, softer and better 
lubricated than the same staple treated in a like manner 
with a dispersion containing 2 percent solids of which 
54 percent was sorbitan monopalmitate, 36 percent was 
the castor oil-ethyleneoxide condensate, and 10 percent 
was N-cetyl, N-ethyl morpholinium ethosulfate. 

Example II 

An aqueous dispersion was prepared containing 1.5 
percent solids, of which 42 percent by weight was .sorbi 
tan monopalrnitate, 28 percent was the :product obtained 
by condensing castor oil :with 200 mole equivalents of 
ethylene oxide, 20 percent was ~N~cetyl, N-ethyl mor 
pholinium ethosulfate and 10 percent was on?-dihydroxy 
ethyl-ct’,?’-di(?-stearamidoethyl) urea acetate. This 
composition was applied in-the. same manner asdescribed 
in Example I to a ‘tow of the same blended acrylic poly 
mer ?ber. The resulting cut=staple was found .to be more 
open, softer, and better lubricated, and exhibited _a con 
siderably less tendency toward the development of static 
electricity during textile processing, ,such as carding and 
drawing of the staple ?bers, than did the same staple 
treated in a like manner with a dispersion containing 1.5 
percent solids of which 54 percent was sorbitan mono 
palmitate, 36 percent was ‘the castor oil-ethylene oxide 
condensate, and 10 percent ‘was N-cetyl, *N-ethyl mor 
pholinium ethosulfate. 

Example Ill 

There was applied to a tow of ‘the same blended acrylic 
polymer ?ber in same manner as above an aqueous 
composition containing 1.5 percent solids, of which 36 
percent by weight was sorbitan monopalmitate, 24 per 
cent was the castor oil-ethylene oxide condensate prod-' 
uct, 20 percent was N-cetyl, N-ethyl morpholinium etho 
sulfate and 20 percent was rm?wdihydlioxyethybw,?i-di(,3 
stearamidoethyl) urea acetate. Again the improvement 
in openness, softness, and lubricity of the cut staple was 
evident over the same staple treated with the three 
component composition. 
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6 
I claim: 
1. As a new composition .of matter, a mixture com 

prising from 20 percent to 50 percent by weight of a 
non-ionic surface active partial ester of a polyhydric 
alcohol and an aliphatic carboxylic acid, said alcohol 
having from ‘two to 8 carbon atoms, ‘from 15 percent to 
35 percent ‘of a non-ionic surface active ,polyether pre 
pared by condensing from 150 to 250 parts of ethylene 
oxide witha member selected from the group consisting 
of water-insoluble hydroxy-fatty acids, esters of such 
acids, and mixtures .of such acids and esters, from 10 
percent to 40 percent of a cationic surface active quater 
nary ammonium compound having the formula: 

0 + 

.[osonu 

RI! 

wherein ,R represents an alkyl radical having less than 5 
carbon atoms, R’ represents an alkyl radical having less 
than 5 carbon atoms, and R” represents an alkyl radical 
‘having more than 10 carbon atoms, and from 5 percent 
to 25 percent of a substituted carbamyl compound hav 
ing the formula: 

wherein R1 and Rs are selected from the group consisting 
of saturated alkyl radicals containing at ‘least 6 carbons; 
R2, R3, R4, and R5 are selected from the group consisting 
of hydrogen, alkyl, and hydroxyalkyl radicals containing 
less than 5 carbons and in which R3 and R4 may further 
represent an acid amide chain derived from an acid and 
a polyamine; D1 and D2 are selected from the group 
consisting of oxygen, sulfur, and imido groups, the num 
ber of such groups being as g ranges from 0 to 3; g is an 
integer from 0 to 3; A is selected from the group con 
sisting of oxygen, sulfur, amino groups, alkyl-substituted 
amino groups containing less .than 5 carbons, and alkylol 
substituted amino groups containing less than 5 carbons; 
f andj are integers from 1 to 6; e and k are integers from 
v0 to 6; m and r are integers from 1 to 6; vand X is a nega 
tive radical selected from the group consisting of acyl 
and halogen. 

2. As a new composition of matter, an aqueous dis 
persion containing from one to 5 percent solids, said solids 
comprising from 20 percent to 50 percent by weight of 
a non-ionic surface active partial ester of a poiyhydric 
alcohol and an aliphatic carboxylic acid, said alcohol 
having from two to 8 carbon atoms, from 15 percent to 
35 percent of a non~ionic surface active polyether pre 
pared by condensing from 156 to 250 parts of ethylene 
oxide with a member selected from the group consisting 
of water-insoluble hydroxy-fatty acids, esters of such 
acids, and mixtures of such acids and esters, from 10 
percent to 40 percent of a cationic surface active quater 
nary ammonium compound having the formula: 

L [0803B] 
N 

R{ \Rl 
wherein R represents an alkyl radical having less than 
5 carbon atoms, R’ represents an alkyl radical having 
less than 5 carbon atoms, and R" represents an alkyl 
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radical having more than 10 carbon atoms, and from 5 
percent to 25 percent of a substituted carbamyl com 
pound having the formula: 

wherein R1 and Rs are selected from the group consist 
ing of saturated alkyl radicals containing at least 6 car 
bons; R2, R3, R4 and R5 are selected from the group con 
sisting of hydrogen, alkyl, and hydroxyalkyl radicals 
containing less than 5 carbons and in which R3 and R4 
may further represent an acid amide chain derived from 
an acid and a polyamine; D1 and D2 are selected from 
the group consisting of oxygen, sulfur, and imido groups, 
the number of such groups being as g ranges from O to 3; 
g is an integer from 0 to 3; A is selected from the group 
consisting of oxygen, sulfur, amino groups, alkyl-sub 
stituted amino groups containing less than 5 carbons, 
and alkylol substituted amino groups containing less than 
5 carbons; f and i are integers from 1 to 6; e and k are 
integers from 0 to 6; m and t are integers from 1 to 6'; 
and X is a negative radical selected from the group con 
sisting of acyl and halogen. I 

3. As a new composition of matter, an aqueous dis 
persion containing from one to 5 percent solids, said 
solids comprising from 20 percent to 50 percent by 
weight of sorbitan monopalrnitate, from 15 percent to 
35 percent of castor oil condensed with from 150 to 250 
parts of ethylene oxide, from 10 percent to 40 percent 
of N-cetyl, N-ethyl morpholinium ethosulfate, and from 
5 percent to 25 percent of a, B-dihydroxyethyl-a', ;8’-di 
(?-steararnidoethyl) urea acetate. 

4. The composition of claim 3 wherein the solids con 
tent is about one and one-half percent. 

5. The method of imparting lubricity, softness and 
anti-static properties to shaped articles comprising an 
acrylonitrile polymer containing by weight in the mole 
cule at least 80 percent of acrylonitrile which comprises 
applying to the article an aqueous dispersion containing 
from one to 5 percent solids, said solids comprising from 
20 percent to 50 percent by weight of a non-ionic sur 
face active partial ester of a polyhydric alcohol and an 
aliphatic carboxylic acid, said alcohol having from two 
to 8 carbon atoms, from 15 percent to 35 percent of a 
non-ionic surface active polyether prepared by condens 
ing from 150 to 250 parts of ethylene oxide with a 
member selected from the group consisting of water-in 
soluble hydroxy-fatty acids, esters of such acids, and 
esters, from 10 percent to 40 percent of a cationic 
surface active quaternary ammonium compound having 
the formula: 

0 + 

[0801B] 

R, 

wherein R represents an alkyl radical having less than 
5 carbon atoms, R’ represents an alkyl radical having 
less than 5 carbon atoms, and R" represents an alkyl 
radical having more than 10 carbon atoms, and from 5 
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percent to 25 percent of a substituted carbamyl compound 
having the formula: 

wherein R1 and R6 are selected from the group consisting 
of saturated alkyl radicals containing at least 6 carbons; 
R2, R3, R4, and R5 are selected from the group consisting 
of hydrogen, alkyl and hydroxyalkyl radicals containing 
less than 5 carbons and in which R3 and R4 may further 
represent an acid amide chain derived from an acid 
and a polyamine; D1 and D2 are selected from the group 
consisting of oxygen, sulfur, and imido groups, the num 
ber of such groups being as g ranges from 0 to 3; g 
is an integer from 0 to 3; A is selected from the group 
consisting of oxygen, sulfur, amino groups, alkyl-substi 
tuted amino groups containing less than 5 carbons, and 
alkylol substituted amino groups containing less than 5 
carbons; f and j are integers from 1 to 6; e and k are 
integers from 0 to 6; m and t are integers from 1 to 6; and 
X is a negative radical selected from the group consisting 
of acyl and halogen. 

6. The method of imparting lubricity, softness and 
anti-static properties to shaped articles comprising an 
acrylonitrile polymer containing by weight in the mole 
cule at least 80 percent of acrylonitrile which comprises 
applying to the article an aqueous dispersion containing 
from one to 5 percent solids, said solids comprising from 
20 percent to 50 percent by weight of sorbitan mono 
palmitate, from 15 percent to 35 percent of castor oil 
condensed with from 150 to 250 parts of ethylene oxide, 
from 10 percent to 40 percent of N-cetyl, N-ethyl mor 
pholinium ethosulfate and from 5 percent to 25 percent 
of a, ?-dihydroxyethyl-u’, ?'-di(}3-stearamidoethyl) urea 
acetate. 

7. A shaped article comprising an acrylonitrile poly 
mer containing at least 80 percent acrylonitrile in the 
polymer molecule, said article having been treated with 
a ?nishing composition comprising an aqueous dispersion 
having from one to 5 percent solids, said solids compris 
ing from 20 percent to 50 percent by weight of a non 
ionic surface active partial ester of a polyhydric alcohol 
and an aliphatic carboxylic acid, said alcohol having from 
two to 8 carbon atoms, from 15 percent to 35 percent 
of a non-ionic surface active polyether prepared by con 
densing from 150 to 250 parts of ethylene oxide with a 
member selected from the group consisting of water-in 
soluble hydroxy-fatty acids, esters of such acids, and mix 
tures of such acids and esters, and from 10 percent to 
40 percent of a cationic surface active quaternary am 
monium compound having the formula: 

0 + 

[0801B] 

N 

RI 

wherein R represents an alkyl radical having less than 5 
carbon atoms, R’ represents an alkyl radical having less 
than 5 carbon atoms, and R" represents an alkyl radical 
having more than 10 carbon atoms, and from 5 percent 
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to 25 percent of a substituted carbamyl compound having 
the formula: 

wherein R1 and R6 are selected from the group consisting 
of saturated alkyl radicals containing at least 6 carbons; 
R2, R3, R4, and R5 are selected from the group consisting 
of hydrogen, alkyl, and hydroxyalkyl radicals containing 
less than 5 carbons and in which R3 and R4, may further 
represent an acid amide chain derived from an acid 
and a polyamine; D1 and D2 are selected from the group 
consisting of oxygen, sulfur, and imido groups, the num 
ber of such groups being as g ranges from 0 to 3; g is an 
integer from 0 to 3; A is selected from the group con 
sisting of oxygen, sulfur, amino groups, alkyl-substituted 
amino groups containing less than 5 carbons, and alkylol 
substituted amino groups containing less than 5 carbons; 
f and j are integers from 1 to 6; e and k are integers from 
0 to 6; m and tare integers from 1 to 6; and X is a negative 
radical selected from the group consisting of acyl and 
halogen. ‘ 
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8. An acrylonitn'le polymer in ?ber form, said ?ber 

having been treated with an aqueous dispersion containing 
from one to 5 percent solids, said solids comprising from 
20 percent to 50 percent by weight of sorbitan mono 
palmitate, from 15 percent to 35 percent of castor oil 
condensed with from 150 to 250 parts of ethylene oxide, 
from 10 percent to 40 percent of N-cetyl, N-ethyl mor 
pholinium ethosulfate and from 5 percent to 25 percent 
of a, ?-dihydroxyethyl-a',?’-di(p-stearamidoethyl) urea 
acetate. 

9. An acrylonitrile polymer in ?ber form, said ?bers 
having deposited at least on the'outer surfaces thereof a 
conditioning agent comprising a mixture of 20 percent 
to 50 percent by weight of sorbitan monopalmitate, from 
15 percent to 35 percent of castor oil condensed with from 
150 to 250 parts of ethylene oxide, from 10 percent to 40 
percent of N-cetyl, N-ethyl morpholinium ethosulfate and 
from 5 percent to 25 percent of a, B-dihydroxyethyl-a', 
;8'-di(,8-stearamidoethyl) urea acetate. 
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