
919,720               Bs sulphuric acid in a concentration between
After the reaction has been completed, the              about 20[err] to
98%  by weight particularly  reaction mixture is preferably neutralised by
between 20 and 60%.                   the addition of suitable basic
materials, and  30                 When the product is to be used for cloth
then any excess reactants are preferably re-           5  treatment, it is
sometimes preferred to use the   moved. This removal may be carried out,
for              acid-acting salts such as magnesium  chloride  example, by
distillation  or extraction  with              and zinc nitrate as the
catalyst. The catalyst  suitable solvents, such as petroleum  ether or
may then be retained in the product and used   chloroform.
35              as a further catalyst in the subsequent reaction   If
desired, further processing steps may be          10  with the cloth using
the product contained in  employed to favour the production of the
the original reaction medium.                cyclic  materials over the
linear products.                 The reaction of the two aldehydes is con-
Thus, by use of ether extraction followed by              ducted in the
presence of liquid medium com-  azectropic  removal of water with  benzene
40              prising  water and/or one or more alcohols  until
substantially all the water has been re-          such as aliphatic
cycloaliphatic and hetero-  moved, it is possible to greatly  increase the
cyclic alcohols. The use of water is particu-  formation of the cyclic
hemi-acetal structures              larly desirable as the reaction product
may   as shown above. The products obtained  from              then be used
directly in the reaction medium   the process of the invention may also
contain              for the treatment of texiles as noted herein-  small
quantities of other materials which for          20  after.
most applications are not harmful and in many                 The reaction
temperatures employed may   instances  add to the effectiveness of the
vary over a wide range. As the reaction is  untilisation. Thus ,there may
be small amounts              exothermic cooling should generally be em
of materials having a structure similiar to those              ployed to
reduce the temperature. The pre-     previously described by a generic
formula but          25  ferred temperature is between about 0[err] C and
wherein x is 0 or n is 1; for example com-              80[err]C , and
particularly between 10 and 50[err]   pounds having the structural formulae
C. Any suitable pressure may be employed [err]
R   



55  wherein R represents an alkylene radical, pre-  very stable in the
presence of acids or alkalis  70 ferably containing from 1 to 3 carbon
atoms,  and decomposed on heating. Because of these               x is an
integer of 1 to 5, preferably of 1 to  characteristics, it is preferred to
maintain and               3 and n is an integer of at least 2 and prefer-
use the material in the solution as formed.               ably 2 or 3. If
not desired, these compounds     The products of the process of the inven-
60  may be removed by such methods as extrac-  tion surprisingly react like
aldehydes in many  75              tion or distillation but for cloth
treatment  instances but do not have their disadvantages              there
is normally no need to remove such  such as strong odour and high toxicity.
The              materials.                                  new materials
have been found to be particu-                The news condensation
products prepared by  larly outstanding for treating, fibrous material
65  the process of the invention are generally sub-  as they impart im
proved properties thereto.              stantially colourless and fluid
Liquids, though   Textile   fabrics  treated    with   the    new
they  may be viscous liquids or semi-solids.  materials have greatly
improved crease resist-              Their molecular weights are normally
between   ance in both wet and dry state. Furthermore,              150 and
250. In general the products are not  this improvement is accomplished by
the use                 only very small amounts  of the new          edium
and in combination with acidic curing,     hydroxy-containing hemi-acetals
and without  agents. However, other media such as solvents     causing a
loss of other desired properties such  or mixtures of water and solvents
may be used     as feel and strength. A further advantage is  as well as
other types of catholic agents. Suit-   5 that the  treated  fabric  is
normally non-           able solvents include, for instance  alcohols  70
chlorine retentive and can therefore  be  sub  such as ethanol, butanol,
isopropanol, acetone,     jected to bleaching and application of heat
dioxance, dicetone  alcohol, esters,ethers  and     without discoloration,
ether esters of glycol and  glycerol, ethylene       Woollen fabrics
treated with  an aqueous  dichloride, benzene and toulene, and mixtures 10
solution of the new  condensation  products  thereof.
75     have improved  shrink resistance and resist-    Sometimes it is
desirabe to employ the pro-     ance to matting.  The new  products are
also       ducts in an aqueous emulsion or suspension            useful in
imperting improved resistance to        Suitabe emnulsifying agents include
the ionic     fraying pilling and improved dyeability to the     and
non-ionic agents, such as, for example, 15  synthetic type fabrics, such as
those of the             the mono-oleate of sorbiran polyoxythylene,  80
polyamide and polyester type.              the trioleate  of  sorbiten
polyoxyethylene,        The new hemi-acetals are also of particles
sorbitan tristoarate, sorbitan monolaurate,        value in the treatment
of other fibres             polyoxyethylene ethers of alkylphenols, 



materials such as paper and [err]. There are
carboxymethylcellulose, starch, gum arable     particularly effective as
[err] strength agents          aryl and alkylated aryl sulphates, such as
--------------------        for sulphite and Kraft paper and as tanning
cetyl sulphontate, [err] sulphonate and        agents for cowhide, calfskin
and goatskin        sulphonated mineral oils and mixtures     They may also
be used in the preparation of         thereof. The emulsifying agents are
generally     non-woven fabrics from synthetic and natural         employed
in amounts varying from 1.0%  to             materials.
10 % by weight and more preferably more 1%       Furthermore, the
hemi-acetals produced by       to 5% by weight.     the process of the
present invention are also       The amount of the product employed in
useful as insolubilising agents for starch, such        an aqueous medium
for treatment of the     as cereal, corn, rice, wheat, root, potato and
fibrous materials depends chiefly on the 30  tapioca starches and as
insolubilising agents      amount of product to be deposited on the     for
casein and other albuminous materials.     fibrous material and this in
turn depends on     They are also of value as cross-linking agents      the
number of applications and the pick-up     for  hydroxy-containing
materials, such as     allowed per application. When the solution is
cellulose  derivatives, cellulose ethers and      applied but once, with a
90% to 100% pick- 35  cellulose  esters such  as ethyl and methyl    up by
weight of the fabric in the dry state, a     cellulose, cellulose acetate
and propionate,      concentration between about 0.5% and 25%     and
cross - linking  agents  for hydroxy      by weight will ordinarily
suffice. Preferred     co ntaining   polymers  such   as  polyvinyl
concentrations range from about 1.5% to 4%     alcohol,  hydrolysed
copolymers  of  vinyl  and particularly 2%. If less than 80% pick- 40
acetate  and  alpha-olefins   and   polyallyl  up is permitted, the
concentration  may, in  105     alcohols,
some instances, go as high as 30% to 50%.       The new hemi-acetals may
also be used to       The curing agent employed may be any     produce
resinous materials by reaction, with   acidic catalytic matertial, such as
an organic or     polybydric alcohols such  as pentaerythritol  inorganic
acid for example, oxalic, lactic, 45  di- and polyrpentaerythritols, and
then react-  succinic, acetic, maleic, phosphoric, boric,  110     ing  the
resulting  product with  a polyiso-  sulphonic, perchloric, persulphuric,
p-toluene-     cyanate, such as, for example, an arylene di-  sulphonic or
sulphuric acid. Alternatively the     isocyannate.
curring agent may be one or more metal salts       The new  hemi-acetals
also find use in the   such  as,  for  example,  zinc  fluoroborate, 50
preparation  of new  phenolic derivatives by   copper fluoroborate, zinc
persulphate, cupric  115     condensation  with  phenols. Such  materials
arsenite, cupric  chlorate, cupric  chromate,     may be subsequently
reacted with epichloro-  cupric dichromate, cupric fluorosilicate, cupric
hydrin in the presence of an alkali to form   nitrate, zinc nitrate, cupric
sulphate, cobaltic     new epoxy resins.
chlorostannate,    cobaltous    fluoroborate, 55    The herni-acetals
produced by the process  cobaltous  fluorosilicate,  cobaltous  sulphite,
120     of the present invention may be used for the   chromic sulphate,
chromic nitrate, lead borate,     treatment of wood as tissue fixing
agents, as  lead chlorate, lead phosphate, barium chlorate,     embalming
fluids and as agents for use in   barium  phosphate, magnesium
fluorosilicate,     medical pathological work and also as inter-
magnesium chloride, magnesium  perchlorate, 60  mediates for the
preparation of fungicides and  magnesium  nitrate, magnesium  fluoroborate,
125     insecicides and as intermediates for the pre-  magnesium
sulphate,  manganese  sulphate,     paration of oil-soluble derivatives for
use in   manganese  fluoroborate, cadmium   arsenate,     lubricating and
fuel oil compositions.         cadmium  borate,   cadmium    perchlorate,
The products of the process of the inven-  cadmium  phosphate,  aluminium
arsenate, 65  tion are preferably employed in an aqueous  aluminium
chlorate,   aluminium  nitrate, 130     



6                                         919,720        aluminium
fluoroborate,  nickel  phosphate,  diamine, s-di-1-(2-palmitamidoethyl)
urea       nickel selenate, nicklel sulphate, silver sulphate,  monoacetate
and  palmity  amine  hydro-       silver  nitrate,  silver  thiosulphate,
stannic  chloride, and  mixtures thereof, may also be-       fluoroborate,
strontium  chlorate,  titanium    added in varying amounts to improve the
feel  5   sulphate, vanadium   sulphate, zinc  chlorate,  of the treated
fabrics. Other examples of  70      zinc fluorosilicate, zinc
permanganate, zinc  suitable materials to which the compounds of
phosphate, zinc sulphate, zirconium  sulphate,  the invention may be
applied include poly-      aluminium   phosphate, aluminium   sulphate,
ethylenes, acrylics and silicone-treated fibres.      vanadium    nitrate,
vanadium     sulphate,    The application of the solution containing  10
vanadium   fluoroborate,  vanadium   selenate,  the product to the fibrous
material may  be  75      bismuth  phosphate, ferric  phosphate, ferric
effected in any suitable manner, the method      pyrophosphate, ferric
sulphate,  ferrous   selected depending upon the results desired.
sulphite,  ferrous   perchlorate   mercuric  If it is desired to apply the
solution only to      arsenate,   mercuric   chromate,   mercuric   one
surface of the material as, for example,  15  sulphate,  mercurous
chlorate,  mercurous   when it is desired to treat the hack only of
fluoroborate,  nickel  fluoroborate  or  nickel  a fabric having a face of
artificial or natural      arsenate.
silk and a cotton back, the application may        The amount of the curing
agent used de-   be effected bu spraying as a liquid or gas or      pends
upon  the  product selected  and  the   by means of rollers, as the
composition may    method of cure. Generally, the amount used, is  be
spread upon the surface by means of a      between 0.1%  and  15%  based on
the weight  doctor blade. When, however, it is derived to      of the
condensation product. The metal salt    coat both surfaces of the material,
or it the      and boron trifluoride complexes are are prefer-
material is to be thoroughly impregnated with      ably employed in an
amount between about  it, the material may be simply dipped in the 25  0.1%
and 8% and the organic acids and in-   solution  or  run through
conventional-type      organic acids are preferably employed in an
padding rollers. The solutions may be also be      amount between 0.1% and
10%  by weight  applied locally to the material, for example,      of the
product.                                by means of printint rollers or by
stencilling      The solution employed to treat the fibrous         The
amount of the product to be desposited      material may  also  contain, a
plasticiser to  on the fibrous material depends upon the pro-      improve
flexibility, though this should, nor be   perties to be imparted to the
finished material      present in such a proportion as to render the  and
the use to which  this is to be put. If finished  material is soft or stick
at tempera- treated material is a fabric used for dresses   tures and
humidities to which they would be   and shirts, the amount of the products
de- 35  exposed. It is found, however, that the sub-   posited will
generally be between 1% and 20% 100      stances employed  in  the  present
invention   by weight of the fabrics. If stiffer materials      yield
products which are sufficiently flexible  are required  such as for shoe
fabrics and      for  most  purposes  without  the  use  of  draperies,
still higher amounts of resins, such      plasticisers. Among plasticisers
that may be   as of the order of 25% to 50% by weight 40  used according to
the present invention may   may be deposited. If the material is paper  105
be mentioned organic and inorganic deriva-   and  the  property  to  be
imparted is wet      tives of phenols, for example, diphenylol pro-
strength, the amount of material deposited      pane and  triphenyl and
tricresyl phosphate,  may be from. 0.1%  to  15%  by weight.. In 



sulphonamides,     sulphonarylides,     alkyl  determining the amounts of
product deposited, 45  phthalates, for example, diethyl phthalate, and   it
should, of course, be remembered that the  110      glycol phthalates,
diethyl tartarate, derivatives   presence of the product in a few
instances      of polyhydric alcohols, for example, mono-,  causes a slight
decrease in tear strength of      di- and tri-acetin, and products obtained
by   the material and the amount deposited should      condensing
polyhydric  alcohols with  them-   be balanced between the desired
properties and 50  selves or with aldehydes or ketones. The com-  the
desired tear strength.                      115     positions may also
contain natural resins, for        If the desired amount of the product de-
example, shellac, rosin, and  other natural  posited is not obtained in one
application, the     resins and synthetic or semi-synthetic resins,
solution can  be applied  again or as many     for  example,  ester   gum,
polyhydroxy-  times as desired in order to bring the amount 55  polybasic
alkyd  resins, phenolaldehyde  and   of the condensation product up to the
desired  120     urea-aldehyde resins,                          level.
The new products may also be used in corn-         After the desired amount
of solution  has     bination with polyepoxides, such as, for ex-  been
applied, the treated material is prefer-.     ample, glycidyl ethers of
polyhydric alcohols  ably dried for a short period to remove some or
phenols.         or all of the dispersing liquid, such as water  125
Textile-softening  agents, and  particularly   or alcohol. This is
generally accomplished by     those of the cationic-type such as
stearamido-  exposing the wet material to hot gas at tem-     ethyl diethyl
methyl quaternary  ammonium   peratures ranging from  50[err] C to 80[err]
C. The     methyl sulphate, the  trimethyl ammonium    drying period
depends largely on the amount 65  methyl sulphate of
monostearylmetaphenylene-   of pick-up permitted during the application
130                                                    919,720
7      of the solution, and the concentration of the  any  of the known
processes such  as the     cM densatiofn product. In most instances, dry-
sulphate, sulphite or soda process.     in, periods of from 5 to 30 minutes
should be    The leather emplDyed is preferably cow-     sufWicient.
hide, calfsk1in or other hides commonly em- 5    The dried material is then
exposed to  ployed in the preparation of learher goids.          55
relatively high temperatures to accelerate theq    The  fibrous  macenals
treated  mray  be     cure. Temperatures used  for this purpose  colournLss
or may bh  dead, printed or cLher-     generally range from  1003 C to 2003
C, and  wvise coloured to then desired shade. it is al-s-     more
pr-eferably from  1000 C to 1500 C. At  possible to first subec the
colouless ma.terial 10  these preferred temperature ranges the cure  to the
process of thei invenition and then apply  '-     can generally be
accomplished in from  3 to  tle desired dye, pigment or other colouring
10 minutes. Exposures of less than 3 minutes,  material.     for example 1
minute, may probably be used   The product treated as noted above may be
in continuous, commercial processing.       utilised for any of the
conventional applica-- 15    After curing it is desirable in most cases
tions, such as in the manufacture of dresses,  65     to wash the treated
material to remove any  drapes,  upholsteries, shoe  fabrics, carpets,
soluble materials. A perborate wash is particu-    coats, shirts,
uniforms, shoes, towels, cords,     larly desirable.
construction paper, wrapping paper and con       The  above-described
process  may  be  tainers. 



20  utilised  for the treatment of any  fibrous    The  invention will now
be illustrated by  70     material. This includes textile material, such
the following Examples in which all quantities     as woven fabrics,
non-woven fabrics, threads  are expressd on a weight basis. In the Ex
yarns, cord, and string, paper, leather, and   amples the wrinkle recovery
values are re-     films. These materials may be prepared from  ported as
the sum of average warp and fill 25  natural or synthetic materials, such
as cotton,  measures; the tear strength values were deter-  75     linen,
natural silk and artificial silk, such as    mined by the Trapezoid Method
ASTM D--     silk obtained from  cellulose acetate or other   39-49. The
dry crease recovery valules were     organic esters or ethers of cellulose.
viscose  determined on cloth dried at 250[err] F, and     rayons, jute,
hemp, animal fibres, such  as  the wet crease recover) values by soaking
the 30  wool, hair, as well as synthetic materials which  fabric in water
for  30 minutes and  ther     include, among others, those prepared from
blotting  before testing and  all tests were     acrylonitile,  vinylidere
cyanide  polymers,  carried out at 50% relative humidity at 78[err]
polyamides,  polyester - polyamides,  and   F.     polymers prepared from
corn protein and 35  formaldehyde. As in the above-noted addition
EXAMPLE 1.     polymers, this includes the homopolymers as      To a
solution of 1 mol of formaldehyde in     well as copolymers and
terpolymers, such as,  ll parts of 50% sulphuric acid there was     for
example, those  prepared  from   85%.  added 1 mol of freshly distilled
aerolein. The     acrylonitrile  and  15%, vinyl acetate, from   mixture
had a normality of about 0.76. The 40  60%, vinyl chloride and  40%
acrylonitrile  temperature was allowed to rise to about 35-     and from
85% vinylidene chloride and 15%,  40[err] C. The mixture was cooled and
held at     vinyl chloride. Other synthetic fibres include  room
temperature for about 12 hours. The     those prepared from polyethylenes
and poly  mixture was then  neutralised with sodium.     propylenes,
polyurethanes, mineral fibres such  hydroxide and filtered. Analysis of the
result- 45  as glass fibres and alginic materials such as  ing product by
infra-red, molecular weight,     alginate rayon.
functionally  and  carbon  and   hydrogen   5       The papers employed in
the process of the  analysis indicated that the solution contained
invention include those prepared from wood,  hydroxy-containing
hemi-acetals   of  the     cotton, linen, hemp, jute, mulberry, straw,
formulae 50 bamboo, cane fibres or mixtures thereof, by [err]
and    [err]           



8                                    919,720                   Small
amounts of each of the following were also present: [err]
and  [err]     5    The above solution  was combined  with  10,%  solids
respectively similar results were     water to form  a solution having 2%
solids,  obtained.     there was added  3% of a 50% aqueous solu-
EXAMPLE 2                 25     tion of magnesium chloride, and the com-
The reaction of formaldehyde and aerolein     binded mixture used to pad
cotton fabric. The         in the presence of sulphuric acid was carried 10
impregnated sheet was then dried at 250[err]F     out by the process of
Example 1 except that     for 5 minutes and cured at 300[err]F for 5
the temperature of the mixture was not allowed     minutes. The finished
product was washed to rise above 35[err]C . After several hours at     with
sodium perborate and rinsed three times    room temperature the acid was
neutralised     in warm water, framed to dimensions and     by the addition
of a saturated solution of dried at 250[err] F. The material had a dry
sodium sulphate and the mixture then ex-     crease recovery of 250 (W
[err]F) and had 76%   tracted with ether. The ether was removed
retention of original strength. The scorch test      under vacuum followed
by distilla-     gave a value of 79% reflectance (81% before  tion with
benzene. The resulting product was     test) as compared to 80% (82%.
before test)  a clear fluid liquid . Analysis as in Example 20  for the
control.                         I indicated that the liquid contained a
mix-       When the padding process was repeated  ture of
hydroxy-terminated  hemi-acetals of    using solutions containing 4, 5, 6,
8, 9 and  the formula  [err]                        and             [err]
5 Parts of the liquid hydroxy-terminated  had a dry crease recovery value
(W  and F)     hemi-acetals prepared as above were com-  of 243 compared to
a value of 162 for an un- 45  bined with water to form a 5%  solution and
treated sample of the material. By the AATCG     10 parts of a 10%  aqueous
solution of zinc  Scorch Test the cloth had a reflectance of     nitrate
added as catalyst. Bleached cotton  79%  (81%  before test) compared to a
value  65 



cloth was padded with the above solution by  of 80% (82%  before test) for
the untreated     means of a Butterworth  3-roll laboratory  cloth. The
excellent resistance to laundering 50  padder. The cloth after padding
showed an   was shown by the fact that the fabric treated     80% wet
pick-up. The impregnated cloth was in  the  above-described  manner could
be     then dried at 250[err] F for 5 minutes and cured  washed 20 or more
times without  material  70     at 300 F for 5 minutes. The finished
product  change in the high crase recovery values.     was washed with
sodium perborate solution, 55  rinsed three times in warm  water and then
EXAMPLE 3.     framed to dimensions and dried at 250[err] F.    To a
solution of 4 mols of formaldehyde     The cloth treated in this manner had
the  (300 ml of formalin solution) in 22 parts of     same appearance feel
and band as before the  50%  sulphuric acid there was added 1 mol  75
treatment and has excellent shrink, scorch and  of freshly distilled
acroleis. The mixture had 60  wet and dry crease resistance. The material
a normality of 0.78. The temperature of the
919,720                                       9       ixture was kept
below, 35[err] C for 24 hours  ture had a normality of about 0.8 and a pH
The solution was then saturated with sodium  of about 1. The temperature
rose from  14[err] C      sulphate and the mixture extracted with ether.
to 40[err]C. The mixture  was cooled and then  60      The ether was
removed under vacuum  to give  held at room  temperature for 12 hours by 5
a clear fluid liquid. Analysis as in Example  cooling. The mixture was
filtered and  the     1 indicated that the liquid contained a pre-  clear
filtrate neutralised  with  calcium  oxide.     dominate amount of the
hydroxy-terminated.  The product was then extracted with ether
hemi-acetal of the formula I (as shown in Ex-  (chloroform was also
suitable) to give a white  65     ample 1); smaller amounts of each of the
fluid non-volatile product possessing  free OH     following compounds
were also present:          group and having the following analysis: C,
[err]                           44.0%; H, 8.2%; OH value, 0.981 eq/100g;
carbonylic value, 1.749 eq/100g.
5 Parts of the reaction product prepared  70         above were combined
with water to form  a                                                  5%
solution and 5 parts of a 50% aqueous     and
solution of magnesium chloride were added
as catalyst.                       [err]                          Bleached
cotton print (80 x 80 count) cloth
was then impregnanted with the above-
3-roBll laboratory  padder. The cloth after                     EXAMPLE 4
padding showed an 80%  [err] pick-up. The 15    This Example illustrates
the preparation of        cloth was then impregnanted, dried, cured,     a
hydroxy-terminated   hemi-acetal from       washed with sodium perbonate
solution, rinsed     glyceraidehyde  and   formaldehyde using    in warm
water and then framed to dimensions     sulphuric acid as a catalyst.
and dried by the method described in Ex-       To a solution of 1 mol of
formaldehyde as     ample 2. 



20  a  Formalin solution in 20 parts of 50%         The cloth treated in
the above described     sulphuric acid there was added 150 ml of an
manner had the same appearance and feel as     aqueous solution containing
1 mol of glycer-    before the treatment and had excellent shrink,
aldehyde. The mixture had a normality of     scorch and wet and dry crease
resistance. The     about 0.8. The temperature of the mixture    material
had a dry crease recovery value (W 25  was kept below  35[err]C for 36
hours. A   and. F) of 243 compared to a value of 162 for  90     saturated
solution of sodium  sulphate was  an untreated sample of the material. By
the     then added to neutralise the acid and the mix-    AATCC Scorch Test
the cloth had a reflect-     ture extracted with ether. The ether was re-
ance of 79% (81 % before test) compared to     moved under vacuum to give a
clear fluid    a value of 80%  (82% before test) for the 30  liquid
hydroxy-terminated hermi-acetal.           untreated  cloth. The excellent
resistance to       The above product was applied to cloth  laundering was
shown by the fact that the     as shown in Example 1. The resulting pro-
fabric treated in the above-described manner     duct had improved crease
resistance          could be washed 20 or more times without
EXAMPLE 5           material change in the high crease recovery 35
Example 1 was repeated with the exception     values.     that hydroxy
acrylaldehyde was employed in     the chlorine retention of the fabric was
place of acrolein. A similar product was  demnonstrated in the following
manner. Cotton     obtained  and  cloth treated  in the same  fabric was
placed fot 10 minutes in a hypo-     manner had similar properties.
chlorite solution containing 0.4% available 40                   EXAMPLE 6
chlorine using a bath to cloth ratio of 30 :1       Examples 1 to 4 were
each repeated three   and maintained at 140[err]F. The fabric was 105
times replacing the sulphuric acid catalyst by    then rinsed six times for
5 minutes at 100[err]F     each of the following  in turn:  phosphoric  and
dried as smooth as possible. A hot iron at     acid, nitric acid and an
amino hydrogen phos-    400[err]F was placed on the cloth for 30 seconds.
45  phate. In each instance similar results were  The  cloth was then
examined to determine     obtained                                 the
extent of the discoloration and degrade-                     EXAMPLE 7
tion . A dark colour indicates charring due to       This Example
illustrates the preparation of  chlorine retention. It was found that the
fabric     a condensation product from acrolein and   treated by the
above-described process had 50  formaldehyde  using  sulphuric acid as the
substantially the same colour as before the     catalyst, and the superior
results obtained by     treatment, while a related fabric treated with
using the condensation product as a crease-  urea-formaldehyde  resin  was
highly  dis-     proofing agent for cotton fabric.      coloured.        To
a suspension of 3.7 mol of formalde-                  EXAMPLE 8. 55  hyde
in the form of para-formaldehyde in 150    The treatment of cloth by the
method of     parts of 30% sulphuric acid there was added    Example 7 was
repeated with the exception     1 mol of freshly distilled acrolein. The
mix-   that the catalyst employd was 10 parts of a               10
919,720      10% aqueous solution of zinc nitrate. In this  treated sample.
The treated cloth also had no     instance, the resulting fabric had a
crease  chlorine retentive properties as shown by a 



recovery value of 237.                       test as described in Example
7.                    EXAMPLE 9.                                  EXAMPLE
11. 5     To a suspension of 1 mol of formaldehyde     Results similar to
those shown in Example     in the form  of para-formaldehyde  in  150   10
were obtained when the zinc nitrate was     parts of 30%  sulphuric acid
there was added  replaced in the padding bath shown in Ex-     1 mol of
freshly distilled acrolein. The tem-     ample 10 with each of the
following catalysts:     perature rose from 21[err]C to 44[err]C. The mix-
magnesium chloride, zinc fluoroborate, 10  ture was cooled and the
temperature held at     magnesium perchlorate and magnesium   75     room
temperature for 12 hours by cooling.  sulphate     The  mixture was
neutralised with sodium                 EXAMPLE 12     hydroxide and then
filtered            To a suspension of 1 mol of formaldehyde       The
above product, without extraction as  as a formalin solution in 150 of 30%,
15  in the previous Examples, was combined with  sulphuric acid there was
added 2 mols of  80     water to form  a solution having 2% solids,
freshly distilled acrolein. The temperature     there was added 3% of a 50%
aqueous solu-  rose to 38[err]C and then was held at room     tion of
magneisum chloride and the combined     temperature for 16 hours with
cooling. The     mixture used to pad cotton fabric as in Ex-     mixture
was then neutralised with sodium 20  ample 7. The impregnated sheet was
then     hydroxide and filtered. The above preoduct, 85     dried, cured,
and washed with sodium per-       without extraction as in Example 10 was
com-     borate and rinsed as in Example 2. The cloth  bined with water to
form a solution having     treated in this manner had the same appear-
2% solids. 5 Percent of zinc nitrate as a 10%     ance and feel as before
the treatment but had     aqueous solution was then added as catalyst. 25
excellent shrink and crease recovery both wet     Bleached cotton print
cloth was padded     and dry. The material had a dry crease re-  with the
above solution and the e impregnanted     covery of 250 (W  +F) and had 76%
reten-   fabric dried cured and washed as in Example     tion of original
strength. The scorch test gave.   2. The finished cloth had a dry crease
re-     a value of 79% reflectance (81% before test)  covery of 260 (W +
F). The scorch test gave as compared to 80% (82% before test) for  a value
of 78% reflectance (81% before test)  95     the control.
as compared to 80% (82% before test) for       When the above padding
process was re-  an untreated sample.     pented using solutions containing
4, 5, 6, 8,    Similar results were obtained when the     9 and 10%. solids
respectively similar results  above padding  proccss was repeated  using 35
were obtained.                               magnesium  chloride as the
catalyst. In this                    EXAMPLE 10.                   instance
the product had a crease recovery       To a suspension of 1 mol of
formaldehyde  value of 240 and retained 80%  of its original     as a
formalin solution in 150 parts of 30%.  strength.     sulphuric acid there
was added 2 mols of                    EXAMPLE 13. 40  freshly distilled
acrolein. The mixture had a    To a suspension of 4 mols of formaldehyde
normality of about 0.8 and a pH of about 1.  in 150 parts of 50[err]
sulphuric acid there was     The temperature rose to 35[err] C and then was
added 1 mol of acrolein. The temperature rose     held at room temperature
for 14 hours with  to 40[err] C and was kept there with cooling for
cooling. The mixture was filtered and the clear  about 18 hours. The
mixture was filtered and 45  filtrate neutralised with calcium  oxide. The
the clear filtrate neutralised  with  sodium     product was then extracted
with ether and   hydroxide and saturated with sodium sulphate.
chloroform  to  give  a  white, fluid, non-  The product was flitered and
extracted with     volatile water-soluble product possessing free  ether,
dried and stripped to give a water-     OH groups and having the following
analysis:  soluble white non-volatile syrup having free 50  C, 52.7%; H,
27.8%; 0H value, 0.45  OH groups. 10 Parts of the reaction product
eq/100g; carbonylic value, 0.82 eq/110g.     prepared above were combined
with water to       5 Parts of the reaction product prepared  form  a 10%
solution and 5 parts of zinc     above were combined with water to form a
fluoroborate added as catalyst.     5% solution and 10 parts of a 10%
aqueous     Bleached cotton print cloth  was padded 



55  solution of zinc nitrate added as catalyst,  with the above solution
and the impregnated     Bleached cotton print cloth was padded with  fabric
was then dried, cured and washed as     the above solution and the
impregnated fabric  in Example 2. The cloth treated in the above-     was
then dried, cured and washed as in Ex-   described manner had the same
appearance     ample 2.                                     and feel as
before the treatment, and had 60    The cloth treated in the
above-described   good shrink and crease reisitance     manner had the same
appearance and feel as               EXAMPLE 14.     before the treatment,
and had excellent crease   A 5%  solution of the condensation product
recovery and shrink and scorch resistance. The  prepared in Example 7
containing 5%  zinc     material had a crease recovery value of 244
nitrate as catalyst was used to pad sheets of 65  as compared to a value of
162 for an un-  rayon gabardine cloth. The impregnated cloth
919,720                                     11 [err]
919,720                                       11       was dried at 60 C
and cured at 300[err] F for  solution of a condensation product prepared
65    5 mmnutes. The rayon cloth treated in this  as in  Example 7 and zinc
nitrate as the    manner was quite soft and had  increased   cuting agent.
The hide in contact with this    wrinkle resistance, good washability and
ex-  solution was gently agitated at room  tem-  3  cellent shrink
resistance.                    perature. The hide was then removed, dried
EXAMPLE 15.                   and heated to cure the consideration product.
70       This Example illustrates the use of the  The leather had good
resistance to detanning     condensation product shown in Example  10  by
treatment with acids and alkali.     for the treatment of woollen fabric to
impart                   EXAMPLE 19 10  shrink resistance.
To a suspension of 1 mol formaldehyde as       A 5%, solution of the
condensation product  a formalin solution in 150  parts of 30%     prepared
in  Example  10  containing  57%  sulphuric acid there was added 1 mol of
[err]     magnesium  chloride as catalyst was used to
(2-hydroxybutyraldehyde)   The  temperature     impregnate a sheet of
woollen fabric by means  rose to about 40[err]C.  The mixture was cooled 15
of a 3-roll laboratory padder. The impreg-  and held at room temperature
for 12 hours     nated cloth was dried at 60[err] C and cured for  by
cooling. The mixture was then neutralised        15 minutes at 160[err]C.
The woollen fabric      with calcium oxide and the product filtered 



treated in this manner had the same appear-         The above solution
containing the con-     ance as before the treatment and had good
densation product of formaldehyde and the 2- 20  strength and improved
shrink resistance.        hudroxybutyraldehyde was appplied to white
EXAMPLE  16.            cotton fabric as in Example 9 whereupon       This
Example illustrates the use of the   similar results were obtained .
condensation product shown in Example 7  for                     EXAMPLE 20
the treatment of paper.                         To a suspension of 1 mol of
glutaraldehyde 25    Pieces of unbleached  Kraft paper were  in 150 parts
of 30% sulphuric  acid there was     treated with a 10% solution of a
condensation   added 1 mol of freshly distilled aerolein. The     product
prepared as in Example 7 and con-  temperature rose to above 30[err]C, and
then     taining 5% zinc nitrate as catalyst. The sheets     the mixture
was cooled to room temperature     were impregnated by means of the
laboratory  and kept there for above  16 hours.The result- 30  padder as
shown in that Example. The treated  ing mixture was neutralised with
calcium oxide.     sheets were dried and heated for 5 minutes at  and the
product     300[err] F. The resulting  shects had the same      The above
solution containing the con-     feel and appearance as before the
treatment  densation  product of glutaraldehyde and     and displayed
excellent resiliency, good fold  acrolein was applied to white cotton
fabric 35  endurance, good  absorbency and  high  wet  as in Example 9
whereupon similar results     tensile strengths and burst strengths.
wvere obtained.                              100                    EXAMPLE
17.                                    EXAMPLE 21.       This Example
illustrates the use of the      To a suspension of  1 mol of formaldehyde
condensation product in treating paper in the  as a formalin solution in
150 parts of 30[err], 40  beater stage.
sulphuric acid there was added 1 mol of 3-       Unbleached Kraft paper
pulp was beaten  aminopropionaldehyde. The temperature rose  105     in a
beater in the usual manner and made  to about 50[err] C and the mixture was
cooled     into an 0.6% water suspension. A portion of  to room temperature
and kept there for about     the aqueous solution of a condensation pro-
12 hours. The resulting mixture was neutra- 45  duct prepared as in Example
7 containnig 5%  lised and filtered.     zinc nitrate was added to the
paper pulp       The above solution  containing the con- 110     suspension
so as to give a solution having 3%   densation product of formaldehyde and
3-     condensation product based on the weight of  aminopropionaldehyde
was applied to white     the paper pulp. This suspension was then   cotton
fabric as in Example 9 whereupon 50 made into a paper sheet and the sheet
dried   similar results were obtained.     for a few minutes at 60[err] C.
The dried sheet    Related condensation products to the above  115     was
heated for 5 minutes at 300 F. The   were obtained when the
3-aminopropionalde-     resulting sheet appeared as normal paper but  hyde
was replaced by equimolar amounts of     displayed  excellent  resiliency,
good  fold  each of the following: 2-aminobutyraldehyde, 55  endurance,
good absorbency and good wet  3 - mercaptobutyraldehyde,  3 - mercapto-
strength.                                    pentanal and crotonaldehyde.
120       Similar results were obtained by replacing      WHAT WE CLAIM
IS:-     the zinc nitrate catalyst  with each of the     1. A  process for
the preparation  of a     following: magnesium chloride, zinc fluoro-
hydroxy-containing  hemi-acetal which com- 60  borate,  magnesium
perchlorate  and  zinc  prises reacting under acidic conditions: (1)
sulphate.                                    an aldehyde in which there is
attached to the  125                    EXAMPLE 18.                   alpha
or beta carbon atom  relative to the       Pieces of acetone dehydrated
hide, amount-  aldehydic group a hydroxyl, alkyl-sec.-amino,     ing to
about 15 parts, were placed in a 5%  primary amino or mercapto group, or an



12                                       919,720      aliphatic
carbon-carbon unsaturated linkage;  in which the alkanedialdehyde is
glutaralde-     and (2) a dissimilar aldehyde containing no  hyde.
reactive group other than the aldehydic group.    21. A composition
suitable for use in the        2. A  process as claimed in claim  1, in
treatment of fibrous materials which  com- 5   which  the aldehvde  defined
under (1) is  prices a solution of at least one compound as  70     hydroxy
adipaldehyde or succinaldehyde.       claimed in any one of claims 18 to 20
in a        3. A  process as claimed  in claim  1, in  solvent.     which
the aldehyde defined under (1) is a       22. A composition as claimed in
claim  21,     hydroxy-substituted monoaldehyde.             in which  the
solvent is water and/or an 10    4. A  process as claimed in claim  1, in
alcohol.                                         75     which the aldehyde
defined under (1) is an      23. A composition suitable for use in the
alpha,beta-ethylenically   unsaturated   alde-  treatment of fibrous
materials which  com-     hyde.
prises an emulsion or suspension of at least        5. A  process as
claimed in claim  4, in  one compound as claimed in any one of claims 15
which the said aldchyde is acorlein           18 to 20.
80        6. A  process as claimed in any one of        24. A composition
as claimed in claim  23,     claims 1 to 5, in which the dissimilar aide-
in which the emulsion or suspension contains     hyde is formaldehyde.
an emulsifying  or suspending agent in  an        7. A  process as claimed
in any one of  amount of 0.1 to 10% by weight. 20  claims 1 to 6, in which
the aldehydes defined    26. A composition as claimed in any one of  85
under (1) and (2) respectively are reacted in  claims  21  to  25  which
also  contains  a     a molar ratio of between 8: 1 and 1: 8.
plasticizer.        8. A  process as claimed in claim  7, in      27. A
composition as claimed in any one of     which the molar ratio is between
4:1  and   claims 21 to 26, which also contains a resin. 25  1:4.
28. A composition as claimed in any one of  90        9. A  process as
claimed  in claim  8, in  claims 21 to 27, which also contains a textile
which the molar ratio is between 1: 1 and   softening agent.     1: 2.
29. A  process  for the  treatment of a        10. A  process as claimed in
any one of  fibrous material in which the fibrous material 30  claims 1 to
9, in which the reaction is carried  is treated with one or more compounds
as  95     out in the presence of water and/or one or  claimed in any one
of claims 18 to 20.     more alcohols.                                  30.
A  process  for  the  treatment of a        11. A  process as claimed in
any one of  fibrous material in which the fibrous material     claims I to
10, in which the reaction  is  is treated with a composition as claimed in
35  carried our at a temperature between 0[err]C  any one of claims 21 to
28.                    100     and 80[err]C.
31. A  process as claimed  in  either of        12. A process as claimed in
claim  11, in  claims 29 to 30, in which the treatment is     which the
temnperature lies between 10[err]  C   effected  by impregnation  with  an
aqueous     and 50[err]C.                                  medium
containing  an  acid-acting  catalyst, 40     13. A  process as claimed in
any one of  followed by heating to effect cure.              105     claims
1 to 12, in which the reaction medium  32. A  process as claimed in any one
of     has a pH of between 0.5 and 6.                claims 29 to 31, in
which the fibrous material        14. A process as claimed in claim  13, in
treated is a textile fabric to which is imparted     which the reaction
medium has a pH of be-  crease and shrink resistance. 45  tween 0.5 and 3.
33. A  process as claimed in claim  32, in  110 



15. A  process as claimed  in  either of  which the textile fabric is a
cellulosic material,     claims 13 or 14, in which the reaction is con-  or
a woollen, rayon or cotton fabric.     ducted in the presence of sulphuric
acid.       34. A  process as claimed in any one of        16. A  process
for the preparation  of a  claims 29 to 31, in which the fibrous material
50  hydroxy-containing  hemi-acetal substantially  treated is leather or
paper.                  115     as hereinbefore described with reference to
35. A  process as claimed in any one of     any one of Examples 1 to 7.
claims 29 to 34, in which the acid-acting        17. A  process for the
preparation  of a  catalyst is a metal salt.     hydroxy-containing
hemi-acetal substantially     36. A process as claimed in claim  35. in 55
as hereinbefore described with reference to   which the metal salt is a
heavy metal nitrate. 120     any one of Examples 7, 9, 10, 12, 13 or 19
37. A process as claimed in claim  36, in     to 21.
which the heavy metal nitrate is zinc nitrate.        18. A  compound
whenever prepared by a        38. A process as claimed in claim  35, in
process as claimed in any one of claims 1 to  which the metal salt is a
magnesium salt. 60  17.                                              39. A
process as claimed in any one of 125        19. A compound as claimed in
claim  18,  claims 31 to 38, in which the cure is effected     whenever
prepared  by  the reaction of an  at a temperature between 100 and 200[err]
C.     alpha, beta-ethylenically unsaturated aldehyde    40. A process as
claimed in claim  40, in     and an allkanedialdehyde.
which the temperature is between  100 and 65    20. A compound as claimed
in claim  19,  150[err] C.                                       130
919,720                                         13    4     process for the
treatment of a fibrous    43. A  treated  fibrous material, whenever
matered to improve its properties substantially   obtained by means of a
process as claimed in  10 as hereinbefore described with  reference to  any
one of claims 29 to 42. any one of Examples 1, 2, 4 and 5.
For the Applicants,   42. A process for the treatment of a fibrous
CARPMAELS & RANSFORD material to improve its properties substan-
Chartered Patent Agents, tially as hereinbefore described with reference
24, Southampton Buildings, Chancery Lane, to any one of Examples 8 to 22.
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