NgtCONDENSATES USEFUL | N | MPROVI NG DYE WET FASTNESS ON Fﬁi{htéﬁ: %9 ,
|nv ion relates to a textile tregatnent process for inproving the we

fas ss of substantive dyes on cellul ose-containing substrates. Eyelngs
and™printings with direct dyestuffs afyen show i nadequate wash fastness.
The dyestuff which is bound to the surface of the cellulose fibres is

| argely renoved fromthe fibres by repeated washi ngs, and bl eedi ng of the
dyestuff into the wash |iquid can cause partial readsorp- tion on to undyed
cellul ose material. There have been nany attenpts to overcone these

di sadvant ages, for exanple by conplexing on the fibre with netal salts,
formation of the dyestuff on the fibre, treatnent of the dyestuff and/or
the fibre with formal de- hyde, inpregnation with artificial resins and
after- treatnment with cationic auxiliaries.. The use of cationic
after-treatnment auxiliarices has proved particularly effective. -2- The
di sadvantage of all previously used nethods is that although inproved
fastness is indeed attained, the results are only tenporary. Even in the
case of cationic after-treatnent, the auxiliary is renoved from

AMINE CONDENSATES USEFUL IN IMPROVING DYE WET FASTNESS
ON TEXTILES

This invention relates to a textile treatment
process for improviné the wet fastness of substantive dyes
on cellulose-containing substrates. .

Dyeings and printings with dirgct dyestuffs often
show inadequate wash fastness. The dyestuff which is bound
to the surface of the cellulose fibres is largely removed
from the fibres by repeated washings, and bleeding of the
dyestuff into the wash liquid can cause partial reédsbrp-
tion on to undyed cellulose material;

There have been many attempts to overcome these
disadvantages, for example by complexing on the fibre
with metal salts, formation of.the dyestuff on the fibre,
freatment of the dyestuff and/or the fibre with formalde-
hyde, impregnation with'artificial resins and after-
treatment with cationic auxiliaries. The use of cationic
after-treatment auxiliaries has proved partiéularly

effective.



the fibres by repeated washings, particularly under al kaline conditions and
at high tenperaturessuch as [ERR]. The loss of the cationic auxiliary nean ﬁQ
that the dyeingloses its inproved wet fastness-again. As used herein, the
ternﬁﬂ“substantive dyestuff" al so incluge? cellul ose reactive dyestuffs in
whi ch' the dye conponent (i.e. the dyestuff nolécule less the reac- tive
group) shows substantivity to cellul ose. A disadvan- tage of the use of
‘réac€tive dyes i's that aITKnghsﬂﬁvadyegﬁubf wiilc prieyichsitivc alsed mmtrhbds
the fibre has excellent wash fastness, the goods nust be washed thoroughly
after dyeing in orHﬁrthﬁtréﬁﬁb@uﬁésiﬂeﬁpvﬁﬁfﬁﬁéGnGF@sﬁ@fﬂndﬂﬂdﬂiﬁﬁiiﬁﬁﬁ)
wash fastness. The resent I nvention_provides a process for im proving the
wet - f ast ness pr opethe eEe gy EssﬂﬁthH@YveeH?9§P§Vf &vezn dmdheatc@s i si ng

Sol ubl o react] on p¥s€§8ﬂ'sf”9£§3r%£3ﬁg Ei6EE ol heo ages kg S o e %’EA yérom
W th cyanam de.  d EJRrBIbE AnPYcEoRIRRRA Ssg‘s'ngisguﬁ’rﬁrd‘i’ﬁé’ Lz tt{%f
cepﬁaining reaCt'VQIQXfERQegoﬁﬁggiogguggdtgtnhab%g%gmperaturessuch as

3 50-100°C. The loss of the cationic auxiliary means that

$ the dyeing loses its improved wet fastness again. _

As used herein, the term. "substantive dyestuff"

also includes cellulose reactive dyestuffs in which the

dye component (i.e; the dyestuff molecule less the reac-
tive group) shows substantivity to cellulose. A disadvan-
tage of the use of reactive dyes is that although the
dyestuff which is chemically bound to the fibre has
excellent wash fastness, the goods must be washed thoroughly
after dyeing in order to remove residual unfixed dyestuff,
-which has poer wash fastness.

The present invention provides a process for im-
proving the wet-fastness properties of a substantive
dyestuff on a substrate comprising cellulose fibres by
applying to the dyed or printed substrate the water-
soluble reaction pgoduct of

A) the product of :eacting a mono- or poly-

fungtional primary or_secondary amine or amine
salt or mixtufes thereof with cyanamide, dicyanoéi
diamide, guanidine or biguanidine, said product

containing reactive hydrogen atoms bound to

nitrogen,



amine, guananine, triazinone, urone, carbamate or acid anide, or .

tures thereof, in the presence of ©) a catalyst for the crossl j nking of
N- et hyl ol conpounds of the type B) above, and subsequently carrying out a
heat -curing step. The invention Tutther provides, as a new conposition of
matter, the reaction product of conponents A) and B) above. -Internedi ate

ot s PhokdAPRR S8 S Q0 LRy B SRSl L o
[ERR] in which

nd I d E
unsubsti tuted og%ngngfﬁﬁgtﬁf £ |Rﬁ%%g 3&%@&@ ?F 6L°8§angr%ﬁ i's a
nb f @) ERR
E;drg;ya{ﬁg}ene a%ggﬁgtgrcge%h |n epe np%kxmﬁgggnQRBQEOES-%- !S?ror

-NR- | 1 S
o Re4E EnpopRslelngt Uow cacémgi@dfapaehén&sg@mnﬁg 3r | east one

N-methylol compounds of the type B) above, and subsequently

(g%i and B) an N-nethylol or etherified N-methylol derivative of a ureé,

carrying out a heat-curing step. ' @
The invention further providés, és a new composition é
of mafte;,“the reaction product of components A) and B) |
above.
Intermediate product.A) is preferably the reaction
product of a monofunctional amine of formula Ia
RRNH - Ia
or a polyfunctionai'amine of formula Ib.
RRN—-2Z - X——7Z - NRR Ib
in which each R independently is hydrogen or a
C1_1oalkyl group unsubstituted or -
monosubstituted with hydroxy,
¢1_4a1koxy or cyano,
n is a number from 0 to 100 e

Z, or each 2 independently when n> 0,
is C,_,alkylene or hydroxyalkylene
and X, or each X independently when n>0, :
is -0-, -S- or ~NR- where R is as
defihed above,
.provided that in formula Ia, at least one -
group R is other than hydrogen,

and provided that the amine of formula Ib




and provided that the anmine of fornula Ib -4- contains at |east one .
primary or secondary am no group, w th cyanam de, dicyanodi am de (DCDA) or .
guani dine. Myre ‘prefierably, internediate product A) is the reaction produc

of a‘polyfunctional anmine of formula Ib with cyanani de, DCDA or guani di ne.

In the amines of formula'lb, Ris preferall y hydrogen or [ERR] or

hytx oxyal kyl , nore preferably each Ris hydrogen. n is preferably a nunber
fReMm 0 to 30, which nmay be non-integral representing an average val ue. Mre
preferably n is an integer from 1°PHtging A& Jeasty Sne nrimary(ox | epeondary
1, 3- propyl ene or 1,3-(2-hydroxypro§¥Iene ﬁ{oup, X is preferably -NR, nost
preferably -NH . Particularly pr ePEHPOI 9ZRWRes are di et hyl ene tri ani ne,

bol yan nee. or poly(nyarssh SYahaRlaks) BcHan ol A as )i sian Eitne .
uani i ne or bi quani ai H0PE; BEEERSRIGE b2l Hel (R B4 K de the o,
for exanple in thfe&éﬁﬁeﬂgﬁgaéﬁéglﬁgnq BE&&%E%%tQ%ﬂ@T'Qﬁiﬁgnbkaégﬁﬁha Ib

Preferred reagents are gu I ne a
. with cyanamide,DCDA or guanidine. In the amines of formula

Ib, R is preferably hyérogen or C1_4alkyl or hydroxyalkyl,
more preferably each R is hydrbgen. n is preferably a
number from 0 to 30, which may be non-integral fepiesenting .
an average value. More preferably n is an integer from

1 to 6. 2 is preferably a 1,2-ethylene, 1,3-propylene or
1,3-(2-hydroxypropylene)group, X is éreferabiy -NR~-,

most preferably_-NH-. .

- Particularly preferred amines are diethylene
triamine, triethylene tétramine and higher polyetﬂylene
polyamines, polypropylene polyamines, or poly(hydroxy-
propylene) polyamines containing up to 8, preferably
up to 6, N atoms. | ' |

In the reaction with.cyanamide,_DCDA, guanidine
or biguanidihe, the amines may be in free base or in salt
form, for example in the carbonate.form, and mixtures of
amines may be used. Preferred feégents are guanidine and
DCDA, particularly DCDA and particularly éreferred inter-
mediate products A) are.the reaction products of diethylene
triamine or triethylenetetramihe with DCDA.

| Intermediate products A) are known,land their
preparatioh is described for example in British Patent
657 753 and in US Patent 2 649 354. Suitably the reagents



DCDA, particularly DCDA and particularly preferred inter- nediate products’
8re the reaction products of diethylene triamne or triethylenetetram ne
M DCDA. | nternediate products A) -are known, and their preparation is

i bed for exanple in British Patent 657 753 and in US Patent 2 649 354.
ably the reagents 5 ar€ rdacted together in the absence of water at
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are near-c¢olourl ess viscous_I|1quids or ds which are basic in character,
wat er - sol gBmEndAt 48 qviekvpd ¢ ¢ base or salt form and contain reactive
hydrogen atons bonded to nitrogen. The internedi ate products B) are -

preferablrehbaﬁesNametmﬁeﬁesahmynuu&cutuCﬁnaaembmannratior@Esm.nklng

to 1 mole of cyanamide, DCDA. guanidine or blguanldlne
'per mole of reactive -NH or -NH2 groups, and when DCDA &
is reacted with a polyalkyiene polyamine, the molar ratio
of the reactanns is morelpreferably from 2:1 to 1:2,
particularly about 1:1.

The prodﬁcts A) are near-colourless viscous liquids
or solids whieh are basic in charaoter, water-soluble
either in the free base or salt form, and contain
reactive hydrogen atoms'bonded to nitrogen.

The intermediate prodncts B) are preferablyv those
N-methylol compdunds which are knoﬁn as crosslinking
agents for cellulose fibfes, and are osed to impaft a
crease-resistant finish to cellulose fabrics. The com-
pounds may contain free N-methylol groups_> N-CH20H, or
these may be etherified.Preferred ether derivatives are
the lower alk&i.ethers having 1 to 4 carbon atoms in the -
.alkyl-groups.

| Examples of sultable N-methylol compounds are

listed below'

Urea derivatives

- HOCH, ~NH-CO-NE-CH, 0H  N,N'-dimethylolurea



agents for cellul ose fibres, and.are used to inpart a crease-resistant ”
finish to cellulose fabrics, The com pounds may contain free N nethyl ol @
groups [ERR], of 'these may -be etherified.Preferred ether derivatives are

the l'ower al kyl ethers having 1 to 4 carbon atonms in the al kyl groups.
Exanpl es of suitable N-nethyl ol coqpogngs are listed below U ea

dem vatives [ ERR] N, N -di methylolurea =~ -6- [ERR]

N - di et hyl ol et hy eneurea [ ERR] N , N - di met hyl ol propyl eneurea [ ERR]

N, N - dinmethylol -4 5 di hydr oxy( et hoxy) - ethyl eneurea [ERR] [ ERR]

N N hyl ol - I N, N

- d| nglt hrretp c t hy l{) %élgpy ene ﬁggaéneléﬁblolethyleneurea N ’
dlnethylol nethylpropyl eneur ea .

- HOCH,, - N/j\N-CHZOH ;N'-diﬁethylolpropyleneurea

— C

CH,O0H
HOCH 2
N,N'- dimethylol-4 S-dihydroxy(methoxy)-
ethyleneurea :

(Rl = H or CH3)

N,y'-dimethylol-5-hydroxypropy1ene-

urea

N,N'-dimethylol-S-methylpropylenef

urea

N,y'-dimethylol-s,5-dimethylpropy1-

eneurea

A e i ———- i —— s+ - — e




[ ERR] N, N- di net hyl ol - 4- hydr oxy( nmet hoxy) -

, N, N -tetramethvl ol acetyl ene- diurea Ml am ne’ derlvatlves ['ERK]
whi ch each [ERR] is [ERR] or H, provided that at |east one, preferably
at least two R2 groups are -CHgOQ Guanam ne derivates [ ERR]

in which [ERR] is as above -and [ERR] is [ERR] al kyl or [ERR] aryl - 8- T
Triazinone derivatives 0 [ ERR]| : . A
N, N - dlnethylol 5-al kyl - hexahydro- 1,3, 5-triazin-2-one [ERR] Urone :
derivatives [® Hﬂ _ . N, N - di net hyl ol urone Car banmat e
derivatives ' ' : o '
HOCH., - -CH.,OH _ - - '
_ 2 2 N,N-dimethylol-4-hvdroxy (methoxy) -
R .
1 5,5-dimethylpropyleneurea
CH, CHy 7 Ry = H or CHy)
o _ _ _ .
HOCH,-N  N-CH,OH _ *
_>>—<< N,N,N',N'-tetramethvlolacetylene-
HOCH,,- N-CH,OH diurea |
(s) ,

Melamine derivatives

NR.R

’/J\\?'z ' in which each R2 is -CHZOH or H,
provided that at least one, preferablwy
N’, | at least two R2 groups are -CH,OH
RyR,N

in which R2 is as above and R3

is C;_;, alkyl or Cg.12 arvl




al kyl N,N—dinethylol carbamates [ERR] = [ERR] al kyl, optionally [ERR| |
nonosubstituted with [ ERR] al koxy or hydroxy alkylene tetra- [ERR] M

oet hyT™ di car- bamates ([ERR] = [ERR] al kyl ene) [ERR]

N-net'hyl ol cyclic carbamates. ([ERR] is as defined above) -9- Anm de
derivatives [ ERR| ' - gvN-dinmethylol (nmeth)acryl- anide
([ERR] is as defined above) [ERR] " N-met hyl ol lactans

(X-¥s as defined above) The preferred conpounds are hydrol ysis-resistant
reactive resin precursors, for exanple NN -dinethylol- 4,5-dihydroxy- or

4, 5- di.net hoxyretibyisienid edeggabliles di et hyl ol carbanates; optionally in
the formof thelrr [ERR] etners. pPrererred ether forns are the nethyl and

ethyl ether derivatives. Mxtures of conpounds B) may be used.

o]

H°cuz‘f:¥\sk-cnzon : N,N'-dimethylol-S-alkyl-hexahydro-
N : 1,3,5-triazinf2-one

. . R, (R, = C;_;, alkyl)
Urone derivatives

o

HOCH, - ‘/J -CH,0H N,N'~-dimethylolurone
O

Carbamate derivatives

alkyl N,N~dimethylol carbamates

,// 2OH .Rs = cl_ﬁ-alkyl, optionally
Rg = 0 - E \\\ | monosubstituted with C, _,
° CHZOH . alkoxy or hydroxy
° NG ‘ //,cnzoa alkylene tetra-
_ N - s -0-3%- O - c - N\\\ methyl dicar-
; BOCH’//’ 0 o ~CH,OH banates
. (Xi='cl_4 alkylene)
o .
c
VN
Q\\ N - CHZOH N-methylol cyclic carbamates.
X (X is as defined above)




reaction between internedi ate products A) and B) suitably is carried
' ggt I n an aqueous nedium for exanple by adding A) as such or in an agueous
centrate gradually to an aqueous solution of the resin precursor B)
refer- ably such aqueous sol utions contain approximtely 50% B) and 50%

water), warned to 60-70C. PwePerably before reaction with B), A is
neutralised to a pH value of 7-8 e.g. by addition of inorganic or organic.-
acids, preferably hydro- chloric or sul phuric acidsto an aqueous sol uti on™=
of A): It may be desirable after neutralisation with acid to con- centrate
the neldmixie sderiwatives of A) before addition to B). -10- A and B) nmay
sui tably be reacted together, EheB - ably With constant stirring, at room
tenperature or at tenperatures OR°Up to [ERR], preferably [ERR]. The con-
densati on rfébfﬁdﬂ <h€0l d H%Lt opped beﬂhma-dhaethyabllquﬁmbhmrybecorres
wat er - i nsol ub forms a g ot able reaction times are of the order of
30 minutes to 3 ho%lrs The fi naPZproductanp#d‘# efBpl $shas defitnedity at room
t enperature of 50020Q centipoise, nore preferably 60-150 c.p. These
viscosities applyfto the reaction produoahows)they are obtained i.e.

including water j@ anmount of 30 to 50% (by weight). ' °
CH, o | - CH,0H N-methylol lactams
.‘\\xl ' (xlis as defined above)

The preferred compounds are hydrolysis—resistant
reactive resin precursors, for example N,N'-dimethylol-
4,5-dihydroxy- or 4,5-dimethoxy-ethyleneurea and N,N'-
dimethylol carbamates, optionally in the form of their
c1_4a1ky1 ethers. Preferred ether forms are the methyl and’

ethyl ether derivatives. Mixtures of compounds B) may be.-
used. |

The reaction between intermediate products A) and

B) suitably is carried out in an ‘aqueous medium, for example
by adding A) ae such or in an aqueous concentrate gradually
to an aqueous solution of the resin precursor B) (prefer-
ably such aqueous.SOIutions contain approximately 50% B).and
50% water), warmed to 60-70°C. Preferably before reaction
with B), A) is neutralised to a pH value of 7-8 e.g. by
addition of inqrganic or organic acids, preferably hydro-
chloric or sulphuric acids,to an aqueous solution of A):
.It may be desirable after neutralisation with acid to con-

centrate the neutralised solution of A) before addition to

B).



Alternatively it nay be added after A) and B) have been reacted together. |
| f present duyring-the reaction, it is suitably dissolved in water and m xe
wi t i Conponent b) before addition of A). The relative anbunts of conponents
A), By and ©), if present, suitably fal10wtthin the linits 5-40 parts by
wei-ght A), 25-110 parts by weight B), 1-30 parts by weight C), calcul ated
on¥he basis of the active conponent present. Expressed as a weight ratio,
this corresponds to a r@)i and B) Bidy GuitdbDyHe2xdaddd btofethert |, efrefer-
ranges are 10-20 parts-by weight A), 35-75 parts by weight B) and 5-15 -
parts by wei ght Cablyr wiith fonstarnt Ztirfindheat coodm otepperatturef o) aand
B), which may al so contain catalyst C),is stable for several days at room
tenperature. At sltiegipenatairesodd upenperél ¢ eprefafably | 60g758CL oflheoton-
storage (weeks or nonths) gel formation - 11 - may occur, which is
acconpani ed by a deasatiion geagition tshawndl e cstoppeid befdreftheal reaction
metering the product and applying it to a textile substrate. It has been
found that this p qemes, Matexringgluble oK foERs 02 gedm suisabide

(by weight based on the total of A) + B)) of DCDA, cyanam de, guani di he
reaction times are of the order of 30 minutes to 3 hours.

The Eatafyst C) may be present during the reaction of A) and B). 42%;?

® _ "+ The final product preferably has a viscosity at room
températu:e of 50-200 centipoise, more preferably 60-150

- C.pP. These viscosities apply to the reaction products as
they are obtained i.e. including water in amount of 30 to
50% (by weight). |

The catalyst C) ‘may be present during the reaction

of A) and B). Alternatively it may be édded after A) and
B) have been reacted together. If present during the
‘reaction, it is suitably dissolved in water and mixed
with cbmponent 5) before addition of 3).

- The relative amounts of components A), B) and C),
if present, suitébly fall within the limits 5-40 iarts
by weight a), 25-110 parts by weight B), 1-30 parts by
weight C).-calcﬁiated on the basis of the active component

@ present. Expressed as a weight ratio, this correspbnds.to
| a ratio of A:B:C of 1:0.625-22:0.025-6. Preferred ranges
are 10-20 pafts by weight Aa), 35-75 parts by weight B)
and 5-15 parts by weight C), or 1:1.75-7.5:0.25~-1.5.
The réaction product of A) and B), which may also
contain catalyst C) ,is stable for several days at room
temperature. At slightly elevated temperatures or after

long periods of storage (weeks.or months) gel formation



or biguanidine, preferably DCDA. This reagent may be added before, during"
ryafter the reaction of A) with B); preferably it is added before or
(ling the reaction together with the catalyst C), resulting.in a.reaction
dyct which does not forma gel even on |long storage, and which retains
its full activity even after weeks or nonths. The reaction product of A)
and B) reacts with the -OH graap-of cellulose by nmeans of .the catalyst C), .-
whi.ch is knowi as such for .the cross-1inking of conpounds of type B) on W)
cellulose. Suitable catalysts include the nitrates, sul phates, chlorides,

t et r@%ﬁ'g%%?ﬁ%aﬁi&@dig' %ﬁgg{ﬁqﬁgg_&ight lﬂﬁlptao§ m:ggn‘ogfal um ni um nmagnesi um

and as alum n roxXychl ori"de,” zrrconyl oxychlori de, and

m xt 9&%&&%9;;%@ wlﬁ{_%iﬁ ?g{as_seoca&@fsi s 8ix§0m£’€?g§.ﬁ6 in the form of

f
m xtures w er i norganic salts, particu y with al kal

met alpgu Und! 5H1P€ng2ith t2Alal Lesii B & Sy ehLa i des. Particularly
preferred are sodium or” potaSsi um sul phate and cal ci um chl ori de. They nmay

50,0 oL W el FoRba il o, rcihon A0 BLOG0RE 20195 T 02
come by the addition of from 1 to 10% (by weight based *
on the total of A) + B)) of DCDA, cyanamide, guanidine
or biguanidine, preferabi§ DCDA. This reagent may be
added before, during or after the reaction of A) with B):
ﬁreferably it is added before or during the ieaction
together with the catalyst C), resulting in a reaction
'ppoduct which does not-form'a gel even on long storage,
and which_retains its full activity even after weeks or

months.

The reaction product of A) and B) reacts with the
-0OH group of cellulose by means of the cétalyst C), which
is known as such for the cross-linking of compounds of
type B) on cellulose.

Suitable caﬁalysts include the nitrates, sulphates,
chlorides, tetrafluoroborates and dihydrogen orthophos-
phateé of aluminium, magnesium and zinc as well as -
aluminium hydroxychloride, zirconyl Oxyéhloride, and
mixtures of any of these. These catalysts may also be
used in the form of mixtures with water soluble, inorganic
salts, particularly with alkali metal sulphates or
alkaline earth salts, preferably chlorides. Particularly
preferred are sodium or potassium sﬁlphate énd calcium

chloride. They may also be used in the form of mixtures




a) al'kali netal bisulphites b) am ne hydrochl orides, for exanple

2- am no- 2-net hyl - propanol hydrochloride c¢) organic acids, for exanple
citricc; oxalig¢, malerc, glycollic and trichloracetic acids d) inorganic

aci ds, for exanple phosphoric and hydrochloric acids, alone or together
with salts for exanpl e ammoni um or cal cium chloride, and e) amonium salts
of Anorgani c acids, for exanpl e ang@ni=um nitrate, chl ori de, sul phate and .
oxalat e, and nono- and di-ammoni um ort hophosphate. M xtures of any of these
catal ysts may be used. Preferred catalysts are the nitrates, sulphates,

chl ori des and di hydrogen ort hophosphates .of al um nium magnesium or zinc,

nore preferabied ogNesE Uati@s’ bueh! asl viRdRedda C*ﬁ&iéﬁesuﬂeabﬁaal ly
together with an al kali netal sul phate, particularly sodium*

sul phate. The catailyestod ake optinum catal yst systemwil | however depend
primarily upon the nature of conponent B), and of the textile substrate,
and t he man sklIh&jalkalmemetamﬁblsbéohm&es from nunerous publications
whi ch catal yst systens are preferred f or specific resin pre- cursors and
substrates. -3) -amine hydrochlorides, for example 2-amino-2-methyl-
' propanol hydrochloride
# c) organic acids, for example citric, oxalic, maleic,
glycollie and trichloracetic acids -

d) inorganic acids, for example phosphoric and
hydrochloric acids, alone or together with salts
for example ammonium or calcium chloride,

and e) ammonium salts of inorganic acids, for example
ammonium nitrate, chloride, sulphate aud oxalate,
and mono- and di-ammonium erthophosphate.
Mixtures of any of these catalysts may be used.
Preferred catalysts are the nitrates, sulphates,
chlorides and dihydtogen orthophosphates of aluminium,
magnesium or zinc, more preferably of magnesium,
particularly magnesium chloride, optionally together
with an alkali metal sulphate, particularly sodium
. sulphate. The choice of the optimum catalyst system will
' however depend primarily upon the nature of component B),
and of the textile substrate, and the man skilled in tme
art will be aware from numerous publications which

catalyst systems are preferred for specific resin pre-

cursors and substrates.

¢



According to the process of the invention, a sub- strate conprising '
.,elLuVose fibres and dyed or printed wwth a substantive dye is treated with
/;Zthe product according to the invention in the presence of -catal yst. The
ubstrate may be dyed or printed by any nethods conventionally used for
irect or reactive dyes; forjaxample dyeing may be carried out by exhaust
dyeing froma dyebath, or by padding foll owed by a thernofixation or cold
dwel | fixation, or, in the case of reactive dyes, by alkaline fixation. Thegy
process agaEstdingOtbhenhenpeidddls idf CRtié | PRvEHEIBRQN a8 syst rate on which’
the dyeing or printing process. including any necessary fixation step, has
beestaete adsibr iSengubellalleosen\firel Yan@rdped o6t pribte@®Witiprovi ded
that it is not so wet that it is incapable of further pick-up. The reaction
prodaubdtaftive dye fsgereated twWitdatthe spréfuct apgbrdlrigp #die substrate
I n aqueous sol ution by dipping,spraying, foam application, padding or other
conwhe iimzdntbph i int the prelsenpecnf datalestor PHeappbistataten net hod i s by
paddi ng at roomtenperature. The quantities in which the product according
to mway ibevelyednor spapptiedd byo any mathodst conventdonaldy yasgsbn t he depth
of the dyeing which is to be fixed. For direct dyeings of 1/1 standard =
deptiemixnaeror hteggsive: dyesss &orrexampleodyeing maye headdi ng | i quor
when applied at a pick-up of . 70-100% of the dry wei ght of the goods.
Pr efC@¥abkSA (PRt (h¥nexhpust Ayeiny from A dpebgkh, or by , 3

padding followed by a thermofixation or cold dwell fixation,

or, in the case of reactive dyes, by alkaline fixation.

The process according to the invehtion is carried
ouﬁ upon a substrate on which the dyeing or printing
process including any necessary fixation step,.has been
completed. The substrate may be d;y, or may-étill be démp.
provided that it is not so wet that it is incapable of
further pick-up. The reaction pfoduct of A) and B),
together with catalyst C) is applied to the substrate in
aqueous solution by &ipping.spraying, foam application,
padding_or other-coﬁventional application techniques.
The'preferred application method is by padding at room
temperature.

- The quantities in which the product according to -
the invention is applied to the substrate depend largely
upon the deéth.of the dyeing which is to be fixed. For
direct dyeings of 1/1 standard depth on cotton the
guantities used are 30-200 g/l of the padding liquor when
applied at a pick-up of 70-100% of the dry weight of the .
'goods. Preferably the quantity is 70-130 g/1 for cotton,



m xtures of cellulose fibres and synthetic fibres, the quantity to be
appli€d is calculated on the basis of the cellul ose content of the
substrate. In the case of dyeings with reactive dyes, the quantity of
product to be used will depend upon Lhi4agount of unfixed dyestuff

remai ning on the goods. By treatment of-"such dyeings-with the process of
t he=t nvention, the wash fastness of the residual unfixed reactive dye nay
be inmproved to the point where extensive washings to renpove unfi xed dye are
no | onger nec @ﬁ%fzﬂﬂeﬁéhdfﬂg regeperatedc oetldiulidse ! IFor aapplieatisn
such as stiffening agents, softening agents, agents to inprove the rubbing
or breaking sgpellpg'l"ﬁ:, &7 |of Feblulesedfidbseshpmdoswitihe tie nf tbres , other s
provi ded that _the are capable of form ng_stabl e aqueous sol uti ons when

mi xed with thguﬁ"}a&l’t R Rf APRLied ke ralenlaged an dheyhastatobntbe the

paddi ng |i quot substrate js supjected to a heat curing step such as is
convent i onal 8}&%§§§$t?pzﬁ?ﬁénggbgéﬁdsB SE5AMESunds of type B).. The

bstrat f [ t [ ERR finall -1i nked at
f gn;e;gtﬁrga )c/)f ?IrERE] orh%ge%%%ggags&%%&%gﬁ] ng Fg%%%%h%ﬁqvggﬁ =

_ '14°- and 100- 200 g/l for regenerated cellul ose. For application to (g%;

Si”U|tan90U5|&thE§an@* product to be used will depend upon the amount
d of unfixed dyestuff remaining on the goods. By treatment
of such dyeings with the process.of the inventibn, the
ﬁash fastness of the residual unfixed reactive dye may be
impfoved to thg point where extensive washings to rémove

unfixed dyé are no longer necessary.

mThe_padding'liquor hay contain further auxiliaries
such as stiffeh;ng agents, softening agents, agents to
improve the rubbing or breaking strength, soil-release
products, hydrophobic agents and others provided that these
are capable of forming stable aqueous solutions when

- mixed with the product according to the invention.
. After application of the padding liquor, the substrate

8 is subjected to a heat curihg.step such as is conventional
for resin treatments based on compounds of type B) . The
substrate may for example ke dried at 70-120°C and finally
cross-linked at a temperature of 130-18b°c for 30 seconds
to 8 minutes, or alternatively simultaneously dried.and
crosslinked by heat treatment at 120-200°C, preferably
140-180°C for 5 seconds to 8 minutes depending on the

tempgrature. A preferred process involves heating the padded



crosslinked by heat treatnent at [ERR], preferably [ERR] for 5 seconds to 8
nut es dependi ng on the tenperature. A preferred process involves heating
: ¢ padded substrate to 170-180C for 30 seconds to 1 mnutée. The process
"\ )t/the invention is preferabLylgaLried out upon substrates dyed with direct
gdyes, of which nmetal conplex dyés, particularly copper conplex dyes, are
br ef eLtgge /A P00 6- 180 SETEBE BRC stdordll 144 V1 Ghsduegstuff for the
i nvenfive process consists In the determ nation of the [ERR] value of a %¢ -

gi ven dyest Wife Hoddls§*3EPLRe RAVERGUOY |95 gIEeLsbifScareield ai ned with
t he reaction product of DCDA/diethylenetriam ne and dlnethyloldlhydroxy-

et hy| greUpRdH FusPEratesdayeabwakhl dibectn@yds ) dHoRRichr mettadyest uffs
which at room tenperature have an [ERR] val ue, neasured as descri bed bel ow,
of nokoiplR: Bred, Partheularl el copperiathplex higesasares deternined by
t hi n-1ayer chromatography on 0.25 nmsilica gel plates developed with a

fr eshipgefeargdd m xture of methyl ethyl ketone di et hyl - am ne and

SZ“FFﬂéi‘é‘iﬁ%ﬁe@eﬁ%‘?c%{g‘?&%ﬁéia el ALy 08 BlyBRtRer L Y 20

conmer ':a'tﬂ‘eorinveT aﬁéSée%aVI ng%gééw?r[ QhRf'edé‘{?Qiéﬁiﬂﬁ‘E‘%@J rule are *

shown "0y copper conp yes
of the Rf value of a given dyestuff. As an examole,

)
particularly good results are obtained with the reaction
product of DCDA/diethylenetriamine and dimethyloldihydxoxy-
ethyleneuree‘(as described in Example 1) and with those '
direct dyestuffs which at room temperature have'en Rf value,
measured as described below, of not more.than 0.35. The Rf
value as used in this case is determined by thin-layer
chromatography on 0.25 mm silica gel plates developed with
a freshly-prepared mixture of methyl ethyl ketone, diethyl-
amine and conoentrated agqueous ammonia (3:1:1 by weight),

using Polygram SIL g/UV 254 as fluorescence indicator. The
dyestuffs may be tested in their normal commercial form.

Two classes of exceptions to the above general.rule
are shown by copper complex dyes having 3 or 4 -SO0,H '. %
grouPS'per-molecule. Such complexes containing 2 Cu atoms
per molecule give patticularly-good results even where the
Re value ie between 0.35 and 0.8. On the other hand, such
complexes containing 1 Cu atom per molecule and having a
molecular weight of less than %00 do not give such good
results, even if the R, value is 0.35 or less. o -
A further test method more generally aépliéaole to
determine which group of.treetment agents according to the

invention is best suited for a given direct dye (or vice



particularly good results even where the Rf value is between 0.35 and 0. 8.
On the ot her hand, such conpl exes containing 1 Cu atom per nol ecul e and
having a mol ecul ar wei ght of |ess than 900 do not give such good results,
even if the Rf value is 0.35 or | ess= Mgfurther test method nore generally
applicable to -determ ne which group of treatnent agents according to the

I Awent i on | velrsst) wornsistorin mixingdtogetheye ther dyeceand thd6interssa)
consists in mxing together the dye and the inter- nediate product A). If .
t he dye andmedifablenproduct Al at 8f thecdyef and Wsfiomn al@eeqipitatiessol ve
in alkali at pH 12, then particularly good results nay be expected fromthe
post- treat Whdchorafhes washing, oast nat gpdigsoive tineakdeatisgbnpH 12,
derived fromthat internedi ate product A). Both of the above tests are -
rapi d and sith&re Radffc:'jé-'r‘%];ﬁ’bl:h' gePd Eesulsst BRY be ﬁﬁ@%ﬁf?@éhﬁhﬁlaﬁsfw

determ ne whi ch dyes, I ch conbinatiopns of dye and treatnent agent,
will give tI’Fé'eSé'é‘ile s‘h{t /e iRg s pade| pithythat, dye. with & tFeatp PEul arl y

sui t abl e dyest uf.fs co CtIO th which th rocess of_ the present
i @mvention y L?;g&- %Féf th:. intermedia% product A) P

groups |6ér nol ecul e. Such conpl exes containing 2 Cu atons per nol ecul e gi v@

Both of the above tests are rapid and simple to carry
o out, and are useful for the dyeing technician to determine
which dyes, or which combinations of dye and treatment agent,
will give the best results. .
Formulae II - XIII are examples of particularly
suitable'dyestuffs in conne¢tion with which the orocess of

the present invention may be used:

: O=C=0~CQu—0
: ‘ ‘4 1=cu—,_maoccu = 11
HO,S N=R N
- HO.S

O—Cu—-o-'c""o

a" . @ mm@. -

L]

Q) wmerr u—-—O

@*m«u o



-17- [ERR - 18 - [ERR -19- .[ERR] Treatnent of dyed cellul ose
tile substrates according to the invention gives inproved wet fastness
bperties, particularly fasthéss to washi ng, including washi ng under
Kkaline conditions at tenperatures of [ERR], particularly at [ERR] and
above. For exanple, repeated 30 mnute [ ERR] washings with a wash |iquor-
containing 5 g/l soap and 2 g/l soda at a,goods to liquor ratio of 1:50 are,
readi |y withstood. The dyeings al'so have excellent light fastness. In the ™
case of dyeings with, Lgactive dy Jle_vgsh fastness of the unfixed dye

. 9

may be mp%sed " appr oxy nat el e sanme vel as that of.the fixed dye,
. : “LN ¢ |
. 'H—-<‘ :) Vi
H03 _

HO. S - SO,H

3
g o—g—R e ' '
. : L ]
OO0, =
N .
HO.S s0,H HO,S g




. 1w :
thereby elimnating the rieed to renove the unfixed dye. At the same tinme a
resin finish is inparted to the cellul ose f.ibres which gives reduced
swel 11 ng in aquéous -or al kaline nedia and hence nore rapid drying, |nproved
di mrensi onal stability and hi gher crease resistance. The foll ow ng
Exanpl esin which all parts and percent?ges are by wei ght and al
tenperatures in degrees Centigrade, ustrate the invention. - 20 -
Exanpl-e 1 103 Parts diethylene trianm ne and 84 parts DCDA are heated at
. 1100. As soon as this tenperature is reached an exotherm c reaction takes
pl ace and anmoni a * Cw es. The.tenpsggnure is slowmy raised to
160 and kept theo & s ogi | re anmmonia i s rel eased.
The amount of anmmofii about SUT. uid, reaction product is X
poured onto a flat net pan and ou ht r after it is cold. 69.3
Parts of this powder i Hded slowy to 81 parts ter at [ERR] stirring

-

constantly. Then 53.4 pafts of 44. 6% sul phuric acgd are added
sinultaneously with 45.0 parts of ice so th t heft enperature does not rise

above [ERR]. powder -are added, and
oMce agai n neut ﬁﬁ@ﬁ% ?\R . .

®)

XI

SO R

&

XI1I



arts of 44.6% sul phuric acid and 45.0 parts of icé so that the tenpe?ature

ays under 50. The yellow solution which has a pHof 7.5 is then
ipr y-dried, to give a whity powder. 23 Parts DCDA and 457 parts of a 50%

uti on of dinmethyl ol di hydroxyet hyl eneurea are heated to [ERR] with
stirring and 68.5 parts of the spray-dried product are slowy added and the
solution is heated for 3 hours. A clear stable yellow solution with _
viscosity of 80 cp is obtained whi ch can be used as a fixing agent for ;53
di rect dyes, ?e%ggsaatr1 eactive dyes on cellul ose. ’
-21- Exanpl yleme tgtram Ne and 84 parts DCDA are slowy
i s eyol ved andyghe tenperature
ﬁe pr

heated wit h¥
rises to [E hof a a hag ended, oduct is
urs at t tengerature. The resulting nmass is

allowed to r
al l owed to cool and then groéhd to a pggedgr? which is neutralized with

sul phuric acid and dried as descri bed in3Exaane 1. 100 Parts of a 50%
aqueous sol ution of dlnethylol - di hydroxyet hyl eneurea are warmed to 70-80,"
then 20 parts - :

‘Treatment of dyed cellulose textile substrates.
according to the invention gives improved wet fastness
properties, particﬁlarly fastness to washing, including

.washing under alkaline conditions at temperatures of
40-80°C, particularly at 60°C and above. For example,
repeated 30 minute 60°C washings with a wash liquor:
containing 5 g/1 soap and 2 g/1 soda at a goods to'liQuor
.ratio of 1:50 are readily withstpod.lThe dyeings also héve

excellent light'fastness.
In the case of dyeings with reactive dyes, the

wash fastness of the unfixed dye may be raised to
approximately the same level as that of the fixed dye,
thereby eliminating the need to remove the unfixed dye.
At the same time a resin finish is imparted to the
cellulose fibres which gives reduced swelling in aqueous - 5
or alkaline media and hence more rapid drying, improved
dimensional stability and higher crease resistance. |
The following.Examples,in which all parts and
percentages are by weight and all temperatures in degrees

Centigrade, illustrate the inventicn.



of nagnes?hn1chloride hexahydrate are added with con- tinuous stirring. To
the resulting clear solution at [ERR] is added portionwi se 30 parts of the
above reaction produet, stirring until all has dissolved. The reaction
mxture is stirred for a further 2-3 hours, giving a clear yellow liquid
whi ch may be further diluted with water ggand which may be used directly or
after further dilution for the fixation of dyeings with direct dyes on
cellul ose, or for inproving dyeings with reactive dyes on cell ul ose.
Exanpl e 3 Exanple 2 is_repeated, except that 5 parts DCDA are added to the
5096dinethyloEﬁEHﬁﬂl%u&ethyleneurea solution either together with or after
t he magnesi um chl oride and allowed to react 2-3 hours at 700 before the
react.i on product of DEBAParntst dietthylene ttxtimamime amd a8idepar¥seDCPaul ting
product has inproved stability on -22- storage. Exanple 4 A m xture of
175.5 parts 3-de dnéatedhat) 130i°no- Asr geodradscthisl SemparatupbeDAs; s
reacted for 6 hours at [ERR], about 33 parts of amoni a bei ng evol ved. The
resul ti ng condeerchednanr egothermic ygact o takes e liacet RBAWRIRORAR part s

wat er . _ S _
. escapes. The temperature is slowly raised to 160° and

kept there for about 6 hours until no more ammonia is
released. The amount of ammonia is about 34 parts.The
liquid‘reac£ion product is poured onto a flat metal pan
and ground to a powder after it is cold.

'69.5 Parts of this powder is added slowly to 81
parts water at 35° stirring consténtly. Then 53.4 parts
of 44.6% sulphuric acid are added simultaneously with
45.0 parts of ice so'that the tempexéture does not rise
above 48-50°. Afterwards a further 69.3 parts of the |
powder are added, and once égain'neutralized with 78.8
parts of 44.6% sulphuric acid and 45.0 parts of ice so that

' the temperature stays under 50°. The yellow solutioﬁ which
has a pH of 7.5 is then spray-dried, to give a white
@ powder.
23 Parts DCDA and 457 parts of a_50%'solution of
.'dimethyloldihydroxyethyléneurea are heated to 70° with
stirring and 68.5 parfs of the spray-dried product are
‘slowly added and the solution is heated for 3 hours. A
clear stable yellow solution with viscosity of 80 cp
is obtained, which can be used as a fixing agent for
direct dyes; or for improving dveings witﬁ reactive dyves on

cellulose.



O Parts of the resulting suspension are neutralized with 11.5 part§'96%r

| phuric acid and finally treated with a m xture of 100 parts 50% aqueous

met hyl ol di - hydroxyet hyl eneurea and 15 parts [ERR] for 2 hours at [ERR]

clear solution is obtained, which my be used directly or after dilution.
Exanmple 5 A mixture of 120 parpg sthyl ene diam ne and 84 parts DCDA s
condensed for 6 hours at 115, 34 parts ammoni a being evol ved. The resulting
condensation product is finally treated with 170 parts of water. 50 Parts\J
of the resulting suspension are neutralized with 14.8 parts of 90% - .
sul e d. After addition of 15 parts [ERR] and 100 parts of a 50%

?3“?22&5?2 %%&fﬁ ‘-‘*%f%%g*?o%g%@%f‘én?ﬁ%{ Frrtf PR 001 ol nea which

35 - hyl
%Pgnggégrl ge no ec iat;gv\%ilzfﬁ % ’I-goé%gr ea{ote‘:tchﬁec &?%yg );;arth g ?)ngefOr
2 heybsval hﬁ%kn&mm@&a&faokxsdsaﬁe 249°SC Wbt UevSihtinobt ai ned.

of ammonia has ended, the product is allowed to react for

14-16 hours at this temperature. The resulting mass is

allowed to cool and thén ground to a powdgr, which is *
neutralized_wifh sulphutic acid and dried as described

in Example 1.

100 Parts of a 50% agueous solution of dimethylol-
dihydroxyethyleneurea_are warmed to 70-80°, then 20 parts
of magnesium chloride hexahydrate are added with con-
tinuous stirring. To.the resulting clear solution at 70°
is ‘added portionwise 30 parts of the above reaction product,
stirring until all has dissolved. The reaction mixture is
stirred for a further 2-3 hours, giving a clear yellow
ligquid which'may be further diluted with water, and which
may be used directly or after further dilution for the

fixation of dyeings with direct dyes on cellulose, or for

N
improving dyeings with reactive dyes on cellulose.
Example 3 - _ - ' »

Example 2 ié repeated, except that 5 parts DCDA
are added to the 50% dimethyloldihyd:oxyethyleneurea-
- solution either together with or after the magnesium
chloride and allowed to react.2-3 hours at 70° before the
reaction product of DCDA and triethylene tetramine is

added. Thq resulting product has improved stability on



o - .
100 Part-s iof a 50% aqueous sol ution.of dinethylol- dihydroxyethyl eneurea
are treated at roomtenperature with 15 parts [ERR] and’finally with 25
parts of the above condensation product. The reaction is exo- thernic and
the tenperature rises fromroomtenperature to about 40. Wen the

exot herm c reaction has ended the tenpﬁgalure is maintained at [ERR] .for 1
hour.. A clear yellow liquid is obtained which nay be used as such or after
funther dil utgesrageanple 7 A mxture-of 189 parts tetraethyl ene pentam ne
and 84 parts DCDA are reacted for 5 hours at [ERR]. After this tinme anmonia

IS no | onger evglvggggng a li.ght yellow solid condensation product. is
obt ai ned whi ¢ch to roomtenperature and ground to a powder. 25

Parts of this condensgt t‘&rr%d%% ]Tafse.g%%ggnégrz;aﬂgﬂke%gmﬁ Mt k00

parts of a 50% aqueous sol'ution of trine | am ne: bl"e“vi'scous
oo oo cpEB e A WOy el £0 FlpheRetl b SR |
of the DCDA/tetiﬁ@’bYBﬁBﬁtpgﬂuﬁﬁﬂﬁﬁ of ammonia being evolved. The
. resulting condensation product is finally cooled and
diluted with 227 parts water.

50 Parts of the resulting suspension are neutralized
with 11.5 parts 96% sulphuric acid and finally treated
with a mixture of 100 parts 50% agqueous dimethyloldi-~
hydibxyethyleneureé and 15 parts Mgc12?6H20 for 2 hours
at 65°; A clear solution is obtained, which may be used.
directly or after dilution.

Example S

A mixture of 120.parts ethylene diamine and 84 narts
DCDA is condensed for 6 hours at 115°,.34 parts ammonia
being evolved._The resulting condensation préduct is
finally treated with 170 parts of water.

50 Parts of the resulting suspension are

. neutrglized with:14.8 parts of 90% sulphuric acid. After
addition of 15 parts MgCl,.6H,0 #nd 100 parts of a 50%
agueous sblution of dimethyloldihydrdxféthyleneufea
the mixture is allowed to:react'for'l hour at 70°.

A cloudy water-miscible liquid is obtained which may

be used as such.

@



rts of water and neutralized w th 35% aqueous hydrochloric acid. The
§_Iut|on is concentrated at 50 and 25 torr until 110 parts of "the
Y utrali zed concentrate remain. This is then reacted at 500 for 2 hours
with 100 parts of an 8096dg¥eous sol uti on of hexamnet hyl ol nel ami ne. A cl oudy
water- soluble liquid i§ dl ned which may be used wi thout dilution after.
addition of a suitable catalyst. Exanple 9 65 Parts of a neutralized \J
solution of the con- densation product of diethylene triam ne/ DCDA obt ai ned
accor gxagple Bxanple 1 are diluted with 55 parts water and finally treated
wth parts of a 50%.aqueous trimnethylal nel am ne solution for 2 hours at
30. A cloudy2mtParts|abl 2 podyethydene zimigte wiith anyabveraged w t hout
dilution after addition of a suitable catalyst. Exanple 10 66 Parts
d|ethmbdaeuﬂﬁuanﬂhbghbfeﬁn&?@o(amﬁammgﬁhﬁﬂ(W%@#e@% B3TEtRe i ntroduction of
carbon dioxide into an al coholic solution of diethylenetriamne) are mel t ed
and nPLEd ioxh Bhanpsrat HRPA.| MO(ﬂi@se"cF \%é%’e‘!e i#R€dawith stirring -

gear. The m-xture is heated to
viscous blue oil is obtained. _ _ ®

100 Parts of a 50% aqueous.solution of dimethylol-
dihydroxyethyleneurea-are_treated at room temperature
- with 15 parts MgClzr6H20 and finally with 25_parts_pf
the above condensation product. The reactioh'is exo-
thermic and the tempe:ature-rises from room temperature
to about 40°..When the exothermic reaction has ended |
the temperature is maintained at 40f for 1 hour. A clear
yellow liquid is obtained wﬁich may be.used as such
or after further dilution. _ A
Example 7
A mixture of 189 parts tetraethylene pentamine and
84 parts DCDA are reacted for 5 heurs at 160°. After
this time ammonia is no longer evolved and a light
yellow sqlid condensation product is obtaiﬁed which is o - ™
cooled to ‘room temperature and ground to a powder.
25 Parts of this condensation product are reacted

for 1 hour at 60° with 100 parts of a 50% aqueous

solution of triﬁethylolﬁelaﬁine. A pourable viscous
water-soluble dispegeion is obtained which after addition
of a suitable catalyst may be used as such or after -

dilution.



3 M .

-25-"140-160 for 6 hours, whereby the nass becones continu- ously thicker
until it is finally hardly capable of being stirred. It is allowed to cool
and the solidjfi‘ed bubbl e-containing product is powdered. 30 Parts of this
solid product are reacted with 100 parts of a 50% aqueous sol ution
containing 25 parts of dinethyl ol urore 2nd-25 parts di nethyl ol di hydr oxy-
et hyl eneurea and 20 parts of [ERR] according to the conditions of Exanple
2.0A reaction product sinmlar to that of Exanple 2 is obtained. Exanple 11

A m xture of EHEQERSiésgdiethylene triam ne and 45 parts guani di ne

carbonate is st heated to [ERR]. Ammonia is evol ved and the

tenperature is raisedﬁgonggg]ognQﬂgﬂquézﬁé%%égigy?gﬂésp?ﬁ??'qﬂélﬁ} t he

product solidifies and is ground to a f product are

used in place Oéoﬁ&énlk&i:%RYP%ﬁu@:t I 06 PELRG gB EXd he 3 and a

reaction product simlar -to That of Exanple 2 is obtalne le 12 103

Parts di et hyl engrérdagsbtvead ih? 200 Pard ol Wetér Cah§ahedtradakledy at
[ERR] for 6 hours and the solid product neutralized with sul phuric acid and

dried. 30 PartswDthtB5s pgadous Aydrdutilorid #6840 Theesblutlibyl de
t et ram ne/ DCDA product of Exanple 2, and a reaction product sinmlar to that
of Exanpl e 2 iscofitenbedted at 50° and 25 torr until 110 parts of the

. neutralized concentrate remain. This is then reacted at
50° for 2 hours with 100 parts of an 80% aquéous
solution of hexamethylolmelamine. A éloudy_water-
soluble liguid is obtained which may be used without
dilution after addition of a suitable catalyst.
Example 9

65 Parts of a neutralized solution of the con-

densation producf of diethylene triamine/DCDA obtained
according to Example 1 are diluted with 55 parts water
.and finally treated with 100 parts of a 50% agueous
trimethylolmelamine solution for 2 hours at 30°. A
cloudy water-soluble liquid is obtained which may be
used without dilution after addition of a suitable
catalyst. | ' '

. Example 10

66 Parts diethylene triamine carbonate (obtained
as crystals by the inproduction of carbon dioxide into

an alcoholic solution of diethylenetriamine) are melted
and mixed with 33.6 parts DCDA in a_closed vessel

fitted with stirring gear. The mixture is heated to



26 - Exanple 13 A cotton fabric dyed with a 1/1 standard depth dyei%g~of
_-§ﬁ@ dyestuff of fornmula VIl is padded with an aqueous sol ution contai ning

02 g/l of the product of Exanple 1 and squeezed out to gi've-d pick-up of
about 80% The fabric is thgnzﬁpock dried on a tension frane at [ERR] in
such a way that the crosslinking tinme of the dry fabric is 30-45 seconds at
this tenperature. The fixed dyeing exhibits excellent wash-fastness, and
wi thstands repeated 600 washes and even a wash at the boil. At the same
time 340-x60¢ nPoevenhoursl, wheredby alisindss becohéai eontidw- t he swel || ng’
value of the cellulose fibres is reduced. Exanple 14 A dyeing with 3% of
the dyamstly ftinfckernuheill ik ds dditadily sharéhyedapablel8ofg/ | of a sol ution
of the product of Exanple 2, as described in Exanple 13. An excellent wash
f ast néesing csfetreedw Th ispadlewed dscoabiandntbe seoldiddfiiedtl. Exanpl e 15
A dyeing with 2.4% of the dyestuff of fornmula V on cotton is treated as
descri Jercoakpining ngﬂgqﬂuiﬁrngxdﬁﬁﬁdagent descrlbed in Exanpl e 10
General ly

30 Parts of this solid product are reacted with
100 parts of a 50% aqueous solﬁticn containing 25 parts
of dimethylolurone and 25 parts dimethyloldihydroxy- »
ethyleneurea and 20 parts of MgCl,-6H,0 according to
the conditions of Example 2. A reaction product similar

to that of Example 2 is obtained.

Examnie 11

A mixture of 51.5 parts diethylene triamine and
45 parts guanidine carbonate is stirred and heated to
130°. Ammonia is evolved and the temperature is raised
to 140-;50’ and  held there for 5 hours. On cooling, the
product solidifies and is ground to a powder.
| 30 Parts of this product are used in place of the

triethylene tetrahine/DCDA product of Example 2, and a
reaction product similar to that of Example 2 is obtained.
Example 1é

103 Parts diethylene triamine and 42 parts cyanamide
are heated togetherlat-110h140° for 6 hours and the solid
product neutralized with suiphuric acid and dried.

30 Parts of this product are used in place of the
triethylene'tetramine/DCDA product of Example 2, and a

reaction product similar to that of Example 2 is obtained.



anrbvedamet fastness properties are obtained, allow ng repeated washing at {_g4
hi gh t enperat ures. - 27 - Exanples 16-22 A rinsed and .dried exhaust dyed\d"

cotton.fabric dyed to 1/1 standard depth with the dyestuff of columm | of
the table below, is padded at 80% pick-up with a solution containing x g/l
of a product according to the inventgg@n. and y g/l of nmagnesium chloride
hexahydrate, where x and y are as shown in colums Il and |1l respectively.
~Thesnature of the product is shown in colum IV. The padded fabric is
cur.ed as descried ig Eﬁgﬁple 13, and gi ves excellent wash fastnesses at 95.
Tabl e Exanpl e =Xample N 111 | V- No. |

" Dyestuff of x g/ I odpuct of . f,ornmul a r oduct
M)d 2 6H20 Exanpl e 165VFPFt6% %gbriqugyéﬁ wi%ﬁ a 1/9 ggandgrf7dﬁ§§én

150

dyeing o% %%éxgyestuff ofjfgkmula VII is padded QEth an
aqueous solution containing 100 g/1 of the product of
Example 1 and squeezed gut to give a pick-up of about
80%. The fabric is then shock-dried on a tension frame'
v at 175-180° in such a way that the crosslinking time of
the dry fabric is 30-45 seconds at this temperatﬁre.

The fixed dyeing exhibits excellent wash-fastness,
and withsﬁands repeated 60° washes and even a wash at the
boil. ‘At the same time a clear improvement of crease
resistance is obtained, and the swelling value of the

cellulose fibres is reduced.

Example 14

_ A dyeing with 3% of the dyestuff of formula VIII
on cotton is treated with 80 g/l of a solution of the
product of Example 2, as described in Example 13. aAn
excellent wash fastness, together with impfoved crease
resisfance, is obtained.

Example 15

. A dyeing with 2.4% of the dyestuff of formula V
on cotton is treated as described in Example 13 using
the treatment agent described.in Example 10. Generally
improved wet fastness pr0perties are obtained, allowing

repeated washing at high temperatures.



0 X1 - 125 15 .7 21 X 200 15

22 I X 200 - 15 9 In Exanples 13-22, all

N\dlyestuffs are used in their commercial form - 28 - Exanpl.e' 23 A cotton
fabric is dyed with C.I. Reactive Violet 23 to a standard depth of 2/2,
usi ng a conventional dyeing procesg7far reactive dyes, without a final
washi ng step. The dyed fabric is dried and then padded with a solution of _
130 g/J/ of the product of Exanple 1 at a pi-ck-up of approx. 80% of the dryoJ/ .
wei ght. The paddin% | i quor also contains 10 g/l of a conventional anionic
sof t enExampdeg |1 pol yet hyl ene di spersion and 1 g/l of a conventional
non-ioni ¢ surfactant %ggzégea ed fabric s dried to:E resi dual noi sture

content of 2M&insed igd gphpystadyed SRR £aEFesul ting dyeing

Shows. QuBh0Rol G Vel SSH0RO.HR B’ Gy¥edill 'GF cllhn"g VeSO

- of the table below, is padded at 80% piék-up with a

sdlution'containingfx g/l of a product according to the
invention and y g/l of magnesium. chloride hexahydrate,
where x and y ar; as shown in columns II and III
respectively. The nature of the product is shown in
_colﬁmn iv. The padng fab;ic is cgreé.as aéscribéd in
H-Egamplé 13,and'give$.exéel%§nt wash- fastnesses ét’95°.

.

- Table . | -
Example I IT IIT v
- No. x g/l y g/1 product of
i gﬁi:ggif of product MgClz-sto Example
16, . |
VIII - 180 - 3
17 | | |
XI1 150 - 4
18
XII 150 - 5
19 .
XII 130 - 6
20 .
: XII 125 _ 15 7
21 .
X1I 200 15 8
.22 ) '
IX 200 15 . 9

In Examples 13-22, all dyestuffs are used in their y

‘commercial form.



but‘afte$ dyeing with the reactive dyestuff. Sinultane- ously a clear

| nprovenent in crease resistance i s obtained. Exanple 24 _A cotton fabric is
dyed wth C . Reactive Red 118 using a conventional dyeing process for
reactive dyes. After dyeing and fixing, the fabric is briefly rinsed and
neutralized, w thout washing at the_bgél; The dyeing is treated with a

sal ution containing 130 g/l of the prBduct of Exanple 1, as described in
Exanpl e 13. Excell ent wash fastness properties are obtained. CLAIMS 1. A
wat er - sol ubl e product obtained by reacting together A) the product: of
reacting a non@xample|23 functional primary or secondary amine or amine
salt or mxtures thereof with cyanam de, dicyano- diam de, guanidi ne_or

bi guani di ne, sai d pr fdRAtEmt Eabrig iﬁaéiﬂe@e% Sadr ReRREINRINVLPLet

ni trogen, and. B an N-nmethylol or etherified N nethylol deri- ve of a

“urea, nel am ne23¥hhiskandard depkb of ¢er VSIRGA SWVERt "!:P%#de or

m xt ures

: dyeing process for reactive dyes, without a final
washing step. .

The dyed fabric is dried and then padded with a“
solution of 130 g/1 of the product of Example 1 at a
pick-up of approx. 80% of the dry weight. The padding
liquor also contains 10 g/l of a conventional anionic
softener, 20 g/1 of a polyethylene dispersion and 1 /1
of a conventional non-ionic surfactant.

The treated fabric is dried to a residual moisture
content of 2-4%, then cured at 180° for 30-45 seconds.
The resulting dyeing shows a high level of wash fastness
in spite of the fact that no washing step is carried

" out after dyeing with the reactive dyestuff. Simultane-
ously a ciear improvement in crease resistance is
obtained.

Example 24

A cotton fébric is dyed with C.I. Reactive Red
118 using a conventional dyeing process for reactive
- dyes. After dyeing and fixing, the fabric is briefly
rinsed énd,neutralized,_with§ut washing at the boil.
The dyeing is treated with a solution containing
- 130 g/1 of the product of EXample 1, as described in
.'Example 13. Excellent Qash fastness propertieslare

obtained.

© imrmmi o -A mmseAMret s REAen— e ama SR 6.l b feebier.iis .. e L hozsme,n Lt



1grieof i n agueous solution. 2. A product as clainmed in CGaim1lin whi ¢h
rmedi ate product A) is the reaction product of a nonofunctional am ne

fof"m(jlrgu:g l[ERSFN:_In whi ch each R i ndepelnge(r)r[l smmmmnm“?mn“' m[g!e?Ri)fgr oup .

unsubstituted or: monosubstitdt@® With hydroxy, [ERR] lor "cyanor n is a
nunber fromoO tol100 Z, or each Z independently when n> 0, is Cl 4al kyl ene
or hydroxyal kyl eneL.AIM$30- and. X, or each X i ndependently when n >1, is
-0-, -S-_or -NR-. where R-is as;defined above, provided that in fornmula.la .
at | east one group R waterkesolubde pabdgeh . obraipedvbyledeadtinghe am ne of
formula-lb contains at |east one primary or secondary ami no group,

together :

R

N

D

A) the product of reacting a mono- or poly-
functional primary or secondary amine or amine -
salt or ﬁixtures thereof with cyanamide, dicyano-
diamide, guanidine or biguanidine, said product
cohtaining:reactive hydrogen atoms bound to
nitrogen{

and. B) an N-méthylol or etherified N-methylol deri-
vative of a ﬁrea, melamine, guanamine, triazinone,
urone,-garbémate or acid amide or mixtures
thereof
in aqggouS'solutién.
2. A product as claimed in Claim 1 in which
iﬁtermediate product A) is the reaction product of a

monofunctional amine or formula Ia ' .
. RRNH | Ia

or a polyfunctional amine of formula Ib

RRN— % — X —)—— Z — NRR b

in which each R independently is hydrogen or a
| C1_10alky1 group unsubstituted or
monosubstituted with hydroxy,
C,.43lkoxy or cyano,
n is a'humbe; from 0 to 100
2, or each Z independently when n:>-0,

_is C

1_4alkylene or hydroxyalkylene



mith‘cyaﬁanide di cyanodi am de or guanidine. 3. A product_as clained in

Caim2 in which internediate product A) is the reacti roduct of

diethylene trjamine,s triethylene tetramne or a hi ghe G Kﬂ& uﬂmtmuﬂ

pol y&m ne, polypropylene pol yam ne or poly(- hydroxyp

cont ai ni ng up to 6 N-at ons wi t h di cyanodi~a@i0de or guani di ne. 4 A product

as clainmed in daim3 in which internedi ate product A) is the reaction

product of diethylene trianmine or triethylene tetranine with

di cyanodi anide. 5. A product as clk@ndd oF €aghm¥X independently twken n>1,

" preparation of internediate product A), the am-ne and dl%yanodlan1de are
reacted in a nolar ratio of from2:1 to 4%2-G5 'K S QRUANRE vheredR 1% asy

one of the pre- ceding clains in which, |nft e aration of internedi ate
product A), the reaction is carried out &ne of [ERR. 7. A

d I d f th - d I
D o e R oG S S Ryl I A deast one
N, N - di net hyl ol - 4,5-dinethoxyeth&&g&gy&pqs %&ﬂéﬂ“tﬁﬂﬁnﬂJHQégeﬁéfba”ate

or a Cl 4ether thereof.

e and provided that the amine of formula Ib

contains at least one primary or secondary
amino group,
with cyanamide, dicyanodiamide or guanidine.

3. A product as claimed in Claim 2 in which
intermediéte product A) islthe reaction product of
diethylene triamine, triet@ylene tetramine or a higher
polyethylene polyamine, polypropylene polyamine or poly(-
hydroxypropylene)polyamine containing up to 6 N-atoms |
with dicyanodiamide or guanidine.

4. A product as claimed in Claim 3 in which
intermediate product'A) is the reaction product of
diethylene triamine or triethylene tetramine with
dicyanodiamide..

o 5. A product as claimed in Claim 4 in which, in
the preparation of interﬁediate product A), the amine
and dicyanodiamide are réactgd_in a molar ratio of from
2:1 to 1:2. I

6. A product as claimed in any one of the pre-
ceding claims in which, in the preparation of intermediate
product A), the reaction is carried out at a temperature

of 140-160°C.



8. A product as clained innCdaim?7 in which internmediate product B) i%
, N-di met hyl ol - 4, 5-di hydr oxy- ethyl eneurea. 9. om m u jmed in any
of the pre- ceding clains in the preparati mﬂ Ilﬁml di ate :
duct A) is neutralised with %Fig before reacttorf witth"B)$ 1b. A product
/claimed in any one of the prg: Ceding clainms in the preparation of which
A)- and B) are reacted together at [ERR]. 11. A product as clainmed in any —~
~one of the pre-7.ced mradudtsas rclatned epar anyoonef ofhithie freand B) are 3-4'
reacted together in weight ratio of 1:0.625-22.0. 12. A product as cl ai ned
in CIainpeﬂﬁn91q&a#mseiqnﬂhi¢hnﬂm#enm¢@ﬁa#¢ pradBptaBd deacted together in
wei ght ratlo of 1:1.75-7.5. 13. A product_as clained in any one of the
pre- cedMnd Cﬁ%ﬂﬂ#hﬁkﬂi142§R§¥&ﬂ§¥@%¥§ﬁh¥l€ﬂﬁﬁ??én YN r@imethxialre
addi tion of from?1 to 10% by weight of di cyanodi am de, cyanantde guani di ne
or blguaﬁvélﬁéﬂﬁﬁhﬂ*¥e§h¥%?EFQﬁe%Mt%ﬂ L ?@&BFFBHleﬂ FRThaNaLs), - 32

- B&rod ct as cl ai n Claim 13 stabilised against gel formation on

storage 1aaf e

8. A product as claimed in Claim 7 in which

intermediate product B) is N,Nldimethylol-4,5-dihydroxy-
ethYleneurea. |
| 9. A product as claimed in any one of the pre-
ceding claims in the.preparation of which intermediate
p:oduct A) is neutralised with acid before reaction with
B). | |
10. A product as claimed in any one of the pre-
cedihg claims in the_preparation of which A).and B) are
reacted together at 60-75°C.
11. A product as claimed in any oﬁe of the pfe-
ceding ciaims in the preparation of which A) and B) are .
reacted togetﬁer in weight ratio of 1:0.625-22.0.
12. A product as claimed in Claim 11 iﬂ the pre-
paration of which A) and B) are reacted together in
weight ratio of 1:1. 75-7.5. . | |
13. A'prodect as claimed in any one of the pre- "
ceding claims stabilized against gel formation on
storage by the addition of from 1 to 10% by weight of

dicyanodiamlde, cyanamide, guanldine or blguanidine

before, during or after the reaction of A) with B).



1 to:loﬁ)by wei ght of di cyanodi am de before or during the reacti.on of A) -

with B). 15. A product as clained in any one of the pre- ceding clains
havi ng a vi scosity of 50-200 centipoise at room teﬂ%ﬁm jl H mm’ut ai ni ng
30-50% by weight water. 16. A textile treatment conssm il ng a

product as clainmed in any one -of the pred2di-ng clains together with a
catal yst for the crosslinking of N nethylol conpounds of the type B). 17.
A.conposition as claimed in Caim116 in which the:.catalyst is a nitrate,
sul phate, chloride, teflfa- A psodustaes eladmedidsy&dadm Hohhebanhl bsed

al um ni um magnesi um or zinc,_ al um ni um hydroxychl.oride, zirconyl -
oxychl ori de or nRIgdpes grdr dermatdonson,i@rageoyadhe Addtion 9fj fram
in which the cat?I¥st further copprisessodi um _or potassiun1su|-‘£hate or

cal ci um chl ori de 9.1Q%c Wp&?#ﬁpﬁn°§$déﬁﬁﬁﬂQ?%ﬁ?*ﬂ%ﬂQﬁﬁﬂf%H°¥J A8 in
any one. of Gl ai 1EP GERRCEYoPn Ot Al WAD Mli-ght rati o o component A fo
Clarmed in O aim20 1 ntani of ERECHETGRE FAALBScs 1P ok oft FHPERY 588575

o ceding claims having a viscosity of 50-200 centipoise

i : . at room temperature, and cohtaining 30-50% by weight water.

16; - A textile treatment composition comprising a
product as claiméd in any one of the preceding claims
together with a catalyst for the crosslinking of N-
methylol compounds of the type B).

i7. A composition as claimed in Claim 16 in which
the'caﬁalyst is a nitrate, sulphaté, chloride, tetra-
fluoroborate or dihydrogen orthophosphate or aluminihm,
magnesium or zinc, aluminium hydroxychloride, zirconyl
oxychloride or mixtures thereof.

18. A composition as claimed in Claim 17 in which
the catalyst further comprisessodium or potassium sul-
phate or calcium chloride. ‘

Q 19. A composition as claimed in Claim 17 or Claim
é' 18 in which ﬁhe catalyst is magnesium chloride.

20. A composition as claimed in any one of Claims
16 to 19 in which the weight ratio of component A to
component B) to catalyst is from 1:0.625-22:0.025-6.

21. A composition as claimed in Claim 20 in which

the weight ratio is from 1:1.75-7.5:0.25-1.5.



. .

33;\22. A process for inpfoving the wet-fastness properties of—a—

sub@tantive dyestuff on a substrate conprising ce ' appl yi ng
'(}U e dyed or." printed substrate a comnposition ammmﬂﬁmnﬂm”mone of
¥ne 16 to 21, and subsequen;ly3qgrrying out a heatt curi mg step. 23. A .
process as claimed in Caim?22 in which the conposition is applied by

"~ padding. 24. A process as clained in daim22 or Claim23 in which the heat_
curing step iszgqrﬂga e Sl fbﬁegmﬁggéyﬁilgﬂelggtlggggngg%QSO seconds t 04
I'n

8 mnutes, after dryifg. 25. A process as al me alm or daim23
i n whi Chp‘i‘béﬂe&&i@ld dEY Sudtiht SvédbyétuElonl HUkupkanages! y at 120-200C

for 5 seConds to 8 mnutes. 26. A process as clainmed 1n any one of d ains

22 to 25 dompiiisaihg R ISMPEd S £ MSr &l OS¢ U pjafiﬁgdkbeﬁhedk&?edzar_A process
as claimed in daim26 in which the direct dye Is a copper conplex dye. 28.

A procesprinteldisubbtiratd ai ractipesieion Naghetainéa din' agly dne has an [ERR]”
val ue at .roomtenperature on 0.25 mmsilica gel TLC plates developed with a
freshly pfegdadthsmihg wee 2, raidysulssdyhektlpneardiydhhybutar ne and
concentrat ed aqueous ammonia (3:1:1 by weight) of not nore than 0.35, or, _
in the cheatouxingpmdemonpl ex dye containing 3 or 4 [ERR] groups and 2 Cu g
atoms  23. A process as claimed in Claim 22 in which .
the coﬁposition is_applied_by padding. |

24. A prpcéss as claimed in_Cléim 22 or Claim 23
in which the heat curing step is carried out_at a
temperature of 130-180°C for 30 seconds to 8 minutes,
after drying. _ _ _

25. A process as claimed in Claim 22 or Claim 23
in which drying and heat,curing is carried out simul-~-
taneously at 120-200°C for 5 seconds to 8 minutes.

26. A process as claimed in any one of Claims 22
to 25 in which the substantive dyestuff is a direct dye.

27. Atprqcess as claimed in qlaim 26 in which the
direct dye is a'copper complex dye. |
| 28. A process as claimed in Claim 26 or 27 in, " ,?
which the direct dye has an Re value at room temperature i
on_O.ZS_mm'silica_gel TLC plates developed with a
freshiy prepared mixture of methyl ethyl ketone, diethyl-
amine and concentrated aqueous ammonia (3:1:1 by weight)

of not more than 0.35, or, in the case of a copper

complex dye containing 3 or 4 'SO3H groups and 2 Cu atoms -



:

and kWavi ng a molecul-ar weight of |ess than 900, and
conposition applied to the dyed or printed substrat
product of diethylene triam ne/di cyanedimmi«e and ‘N, N dlnethylo
5-di hydr oxyet hyl eneurea. 29. A process as clainmed in Claim26 or 27 in
whigh the dyestuff is one which, when mxed with internediate product A),

I ves a preci ft n t v kal at pH.
g Preci Pigdt anafibchial IR HIGER 01 $5303808 Enal Bntlay

12. 30. A procé€ss as clarmed i'n any one

dyestuff is ong@fndtead f | 3s4at gd 31 A
process as cl alqrredm?n %rgS%%UE ?o%fplfeg{ raé)fa r&%ﬁﬁaﬂ [ chafa'hg s%@é‘;‘gnt ive
dyestuff is a rpasipycafidest ehf atdm po o TR &k&lﬁ&@ihg & ﬁbg‘e%hl'a!}
whi ch -no washing step is carried out after.alk ne fixatio

reactive dyest WéighB. of\ 1688t tAANPYOVYC A G WHcK Ockd aea;n%oaitdsacr | bed
in any one of Exanples 1 to 12. 34. A conposition according To Claim 16 as

applied to the dyed or printed substrate contains the:

I’ *eaction

34 -‘perinnlecule, not nore than 0.8, provided thglalﬁg,dyefrs*ﬁﬁffaﬁ
copper conpl ex dye containing 3 ér 4 [ERR] groups W‘ “D| ecul e 1_\

L]
. reaction product of diethylene triamine/dicvanodiamide

.3 | and N,N'-dimethylﬁl-i,5-dihydroxyethyleneurea.

29. A process as claimed in Claim 26 or 27 in
which the dyestuff is.one which, when mixed with
-intermediate product A), gives a precipitate which after
washing does not redissolve in alkali at pH 12,

30. A process as claimed in any one of Claims 26
to 29 in which the dyestuff is one of the dyesiuffs of
formulae II to XIII stated above.

3l. A process as claimed in a@y one of Claims 22
to 25 in which the substantive dyestuff is a reactivé
dyestuff.

32. A process as claimed in Claim 31 in which
no washing step is carried out after élkaline fixation

of the reactive dyestuff.

<

33. A reaction product according to Claim i aé
described in any one of E#amples 1 to 12.

34. a composition according to Claim 16 as
described in any one of Examples 1 to 6 and 10 to 12.

35. A process according to Claim 22 as described

in any one of Examples 13 to 24.




-~

7 Ade%cribed in any one of Exanples 1 to 6 and 10 to 12. 35. A process - '. y

ording to Caim22 as described in any one of Exanples 13 to 24.  ~-°
- 36. A dyed or printed substrate conprisi r]mu““ﬂ“lﬁﬂmﬂm”es
1ienever. treated by a process as claimed in any to 32 or _
35.7.The text of the specific@s en has been reprodncéﬂ by ﬂhofocopylng the

appl i'cants original typescript. It may contain a few amendnment s whi ch ‘are.
difficult to read. The original typescript containing these anendnents rray\g

be“inspected on the premises . of the Patent Office .
36. A dyed or printed substrate compr:.sing cellu-
lose fibres, whenever treated by a process as claimed
in ény one of Claims 22 to 32 or 35.
The text of the spociﬁ.auon has been rop:mduced by photocopying the npplicntl original

types . It contain s few smendments which are difficult to read. The original
muﬁg‘: mwai-:: theu saendnents msy be inapectud on the premises of the Patent Office



