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20 For nul éf’f‘t"ﬁ'ﬁ'%onponents 9) : R 8 7. A0 B
C Uea for.pgg gghyde resin, aqueous soI ution (65% solids content)
3,000 - 2, 100 25 Ammoni um chl oride (20% sol ution In water)

292 | Fortiffation Ais a coﬁ%tiona?ﬁutﬁ’@ﬁﬁtfnfre prepared with urea formaldehyde glue, a
25 conventighel catalyst (emradnildithdaride) as the hardening agent, paraffin and water. Ammonia is

50045 added ingfj@ases in the sag@@omn@grgkqmud@ of theformulations is not critical. . 45

76 Thig g)r go f fqrqy onto: wood flakes in an amount sufficient to obtain adry glue content .
112 of 9% by. Iakes ' '
- sin s

F atl sin solution,or, of the amou resin used i
formul A The 750 tted (whtch%cnﬁlfll?6 487.5 of SlstggidS) are repl 01 _
' Pr OB6' by297 g of a solid mixture of paraformaldehyde. urea and sodid¥n chioride constituting the solid C Deggi ty
( kg/ nBgatalyst of the invention. Hence, the ratio of resin solids replaed to solid catal@dis 1.64:1. The 650
amount of coriventional catalyst or hardening agent is also reduced to 219 g or. 75% of the amount
used in formulation A, because the catalyst of the invention acts both as a binder-and as a hardening
agent. ‘Moreover, the total weight of formulation B-is only 94% of that of formulatlon A, so that a
.55 correspondingly smaller amount of formulation B has'to be sprayed. =~ - 55
Formulation C contains only 2,100 g of resin solution or 70% of the amount of resin used in - e
formulation A. The 900 g of resin solution omitted (which contain 585 g of resin solids) are replaced by
371 g of solid catalyst of the invention. Hence, the ratio of resin solids replaced to solid catalyst is
1.57:1. The amount of conventional catalyst is further reduced to 205 g or about 70%. of the amount
60. used informulation A. The total weight of formulation C is 94.4% of that of formulation A, so that a 60
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agent is also reduced to-219 g or 75% of the anmount used In fornulation A

because the catal yst of the invention acts bot [foamsdetioli nder and as a

har deni ng agent. Mreover, the total weight off forrrul @ion Bis only 94% of
that of fornmulation A so.that %455 corre o sI Ter amount  of
fornul ation B has to be sﬁi%ﬂ g 5 8br nul ation C

cont ai ngoonly 2,100 g of pﬂgﬁ-neﬁgg,y;gr on or. 70?%0 f the,gggpunt of resin use
in fornulation A The 900A@mohiar esi n sol uti on2gig tted Zegi ch contain 585 g
of resin solids) are repl Gatelgstitily 371 g of sol id catal3eg of the invention.
Hence, the ratio of resi nWatari ds replaced to $8igi d cat5ﬂg/st is 1.57:1. The
anount of conventional catalyst is further %gﬂr g or about: 70% of
t he amount . 60. used in fornulation A. The to gV‘érg forrrulationCi's '
24. 4% Ofgsl Nt PindiRkddhlr b AR dhortRlsdd il 2 60 25
GB 2 061 301 3 correspondingly smal | er arrount of formul ation C has to
be sprayed in order t o obt ai n ahmohiumichibfideder sB0% ng advant age.

Particl eboards were produced usieag fornul ati ons30% ‘B and C, respectivel y, :
according to the Bl SON system WA®Er controlled ditions which were kept

constant for Eﬁk) Pe %??l s(t) gcﬁq{{] ﬁ‘Léc%?hg% ourr}?eseri c’\v(é)njrtL)??I c@ﬁ rsaeld %F S

5 Mi sture of Press tenperature

[err] Pgessure - melamine monomer 33gokg/ cn2 As may-.be seen frgg
the table, the three boards thsmiiys ehlaed di d nee% show any appreci abl e 10
di fferences. However t he gel parafermeidehydenul ati26% B and .C was shorter than
that of the prJ art 10forrru|at|onA al though the latter contalns '

red ? w
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enpl oying a caha{omhmedmmermmemm rrnJr&murat.onTheswarraﬁm%rﬁwuaapb 5362 ihe

gl ue for rruirverterspnayalreecmtdzﬁ kgafships of the same quality. 15 Fornulation 1 .
2 Kaur am n 54@Jhe thickness of boardgm@gergp was 174888, the kampdeature of(thg press was 200°C, the - 485"
4&2pr§sego was 35 kg/cm?. The press time was{1958¢/mMy eyl si on. o 190 g . .
190 g The boards produced hg@the followmg characteristrcs : - 40
: _ : Bendlny _ Tensile - Swelling(%mcreese}:
SRR : 'Thickness' : Density - strength. strength - . after
- Formulation (mm)  {kg/m®) - (kplem?) (kp/em?) 2 hrs . 24 hrs
1 180 763 . 319 '-...-1o.o_ .. 88 . 169
45 2 180 - 738 304 10.1 : 8.1 16.1. 45

itis obvrous from the above results that the boards produced in both cases are equivalent

Example 3 - ' '
This example |Ilustrates the use of the eatalyst aocordmg to the invention for the production of -
particleboard, the catalyst having a higher content of inorganic material as compared to that used in _
50 the previous examples. 3 .50



ni a 25 ¢ 25 g Catalyst (I1I) s -

g Water . . 50 g 50g 5910g 5352 g 25 .f\j
The.hardener solutlon |s.conpr|sed of apo GB. 2,061 301 8 4 s
60% (ii) The catalyst sol ution according to our present |hvention s -
conpr i sed Toé c@aponents used for the glue formulation are s follgys: 51vi ne monomner - 7 38%
30 sodi-um-chloride ... - 36% parafornal dehyde - . . 26%.Two: erles of boards
wer e prepared, one. using fornul ati-an 1 whi ch does not Eﬂﬁl he cat al yst
,accordlng to our invention and the other using fornulaxlon 2 gQ taining the
cat al yst &6 /HatiBhyd8 rédiH (6558 sbiidY SHdr@N - 3080 g 2310g

35 The t otammanissition259%6br mul at i on' shown (in formnulatiliog 1, 59]1@@, and g n
f or mul atlmmr@;nuﬁrsaﬂor%stﬂmm(w&)ayed each onto 25 kg @00@ghi ps 225¢ he sare .
qual i ty. Taefinemusios$d%of boar ds prepared was 17.5 mﬁg Bhe te ature of

the press: s[ rr], the pressure-was 35 kg/cnR. The bess ti was 10
sec/mm 402" " The boards produced had the foll owi ngd. ‘far act Eriti cs:
40 Bgndi ng Tensil e “Swel li'ng (% increase) Thicqeegs  SEAGLY- 10
strength strength after Formul ation (mm (kg/ M
(kp/ cn2J (i) Thepdatani2) solution adtottling to the invidtioniscofnprised of: 180 o 763 .

319 10.0 : 8.8 15 945 . - 2 o 180

738 304 . 10. g"ea i o 3 .1. 45 It is obvious from
t he ‘above results that the ﬁ%’?‘ 0 ﬁé}luced |n2 th cases are equival ent.
Exarrpl e 3 This exanple ill ust ra es e use catal yst according to the

inveBtion for the production of particl eboar diootéhe catal yst having a hitgher

content of inorganic material as conpared to that used In 50 the previous
exanpl es. Two series of boards were ‘prepared, ane using formulation 1 which does not contain the catalyst 50

GB 2 331%::@&? t@the mvsnﬂmeanécshﬁﬁMHf'ee fegmidatiop 2 OP'H@"@BH@ opiglvpiaceprdigitodhes as
follo for
COMh oo iy e sg‘::,?;:.:i:zémf bl kR R L

log - Boawore repared uRdeNIERSNOWIR idnde SO1 ULi-on ( 5%
300 g 225 g Paraffin enul sion 65%
195¢g : 195 g Catal yst ('l:rgsstemperature 200°C
- 362 Water ressure: ., . 35kglcm? B :
'570g 570g 10 Press Time: A 10'9and8-secS/mm. . '
. 41559 howind Gaaaladiiat solution' according to theg
i nvention | gﬁé%dn%pmduc(ejd afdwﬁg ' Ma 31% Sodi um chl ori dg
48% Par af or rral dehyde 21% 15 Formulation'! - Formulation 2
100% -3~ epar ed,
one usPrlBQSﬁrmhatF/am)on 1 which doeéonot 9c¢ont 8in tHe & al ygst a ord| ng to
the i n\?El‘fFF nessffd™ he ot her -usi né;f éﬁl,sat b@g 2 lcor eﬂ nlé;qg cat alyst -
-acc%d' tﬁygstren hikeem® . 172 167 170° | 174 168 194 30
Tensile strength (kp/cm?) o 5.5 60 45 - b5 - bB :
. 2-hrs swelling (%.increase) - - -~ 10 99 108 126 12.1 109
24hrsswellmg(%lncrease) o, 248 '24'4 24.7 198 278 240 _
' . Itis obvious from the above results that both series of boards produced are equlvalent and B
36 actually boards produced at 8 sec/mm: were sllghtly better when produced wrth formulatlon 2 35

Clalms o o
_ 1. A solid reactive catalyst for the polycondensatlon of amino resins used for bondlng
" lignocellulosic materials, said solid’ catalyst if used in combmatlon with a known catalyst, increasmg
- the:rate:of polycondensation of the resin while at the same time allowing the use of lower amounts of
40 total resin solids without imparting any loss in bonding strength, which solid catalyst comprises an 40
: organic and .an inorganic component, the organic component comprising an aldehyde polymer which is
solid at room temperature and soluble in water, in combination with urea and/or melamme, while the
morgamc component comprises an alkali metal halide. . . :
- 2. A solid catalyst as claimed in claim 1 wherein the aldehyde polymer is paraformeldehyde
45 " 3. Asolid catalyst as claimed in claim 1 or 2 wherein the alkali metal halide is sodium chioride. 45
4. A'solid catalyst as claimed in any one of claims.1. to 3, which.contains 76 to 100% by weight
of solids.
5. A solid catalyst as claimed in claim 1 substantially as hereinbefore déscribed in Examples. 1—-3
6.'A bindér'composition suutable for bmdmg ||gnocellulos1c materlals oompnsmg at Ieast the
50 following three components: .- o S _ . 50



[ tion. These fornul ati ons were sprayed each onto 25 kg of .wood chi ps ,{‘a
ha g the sane quality. The gel 20 20 tinme of forrmulation 1 is 75 sec.; -
thedel time of formilation 2 is 70 sec.  Boards were prenSBef OR4aP11Bhe 4
foll ow ng conditions: Press tenperature: [ ERR] Pressure:

35.kg/ cn?2 RAmessmgddnasts used for the glue formulatidh dde asfdilvssecs/ nm 25 The boards.
pro\d-ticed had the follow ng characteri’'stics: 25
Fornul ation 1 Fornul ation 2 Press time (sec/ rrqf"’"’”’“’b"z

10 9 8 10 9 8 Board thickness (nm

17.8 18.5 : .7 Density (kg/368b 2310

673 5667 an 5;22",".?,',‘2{,?(?%%@5%58%“%"?% 30 Bending strapgh (kpfag?) s
172 167 Amniéhium chloride sollitigh (15%H8 194 30 Ta09ig e st22mgt h

(kp/ cnR)  Paraffinemul§iort65% 5.0 4.5 5.5 5.6 19880 2 hi%96gwel | ing
(%increasﬁ?ta'vsﬂ“ 10 9.9 ' 10.8 12.6 12.1%- 10. 9 & hrs

swel | i ng (X'fHtrease) 24.6 24.4 24.7 09 o7 $4.0 It
IS otqgi ous fromthe above results that both series of p@ggrgds pregriged arqg
equi val ent and 35 actually boards produced at 8 sec/mm were slightly better
when pr oduc@dnykdthilyst 86108nadctRding'to thavésitiah rscofnprisadobl i d reacti ve catal yst
for the pol ycondensation of am no resins used for bonding |ignocellul osic

materials, said solid catal y4®@ if used in conbii ion with a known
catal yst,. increasing the rat 3 é)endensati %of the resin while at the
sane time allow ng the use of T oW catount s of otal resin solids
wi thast inparting any |oss in bonding strength,jgole ch solid catal yst 16

conprises an 40 organic and an inorgani c conponent, the organi c conponent
conpri si ng Two sricedfbdardpwbrepeapastli ane usisg Somilgtion 1 whicimdaes npigontaithe eatalyst
sol ubl e aceprding wrthe inventierandithe pther yeingformulation g srepining thafatlyst Jgeprina {9, the

i nor ganiieve opent conprises a aéknl i Aot AR avind tha saitd ddnG aRlo¥st
el g i e el e € R 0
3. Asol''d 'S weté praparéd GHdeFHe dno,gng\lcga,dlﬁd;,g: 2 erein the al kali netal
hal i de i s sodium ch?ori de. 45 4. solid catalyst as clained in any one
.of clainms 1. to 3, which conPrasstempérature:100% by &®03€t of solids. 5. A
solid catal yst as clai med i nPrebswran 1 substanti al I? kgiemier ei nbef or e :
described in Exanples 1-3. 6Pres BMAder conpositi dP-LSMAEHFE™ b bi ndi ng
L:)?rg%%ln![ gl ﬂ'nselb%arrglfsltp%ﬁhc?eld%ag&mglfo%n%%h%céeﬁﬁﬂz the 50 follow ng three 25
4 Formulation 1 Formulation 2 GB 2
061 301 B 4 The conponents used '
For nul atAress tifne (ssc/mm) 2 Urea fornab@ehy8e redin (6% )i # gon?;gt)
3080 g Boa"dZB‘E'G‘egf(B‘m) Anmoni a sof {tBi of8: 5 180 17. y

| 25

: . . . 672
| og DensityJkg/m Ammoni um cBLDr i g.,sol1 gl onj (1 ?;; 194 30
300 §° $:rr:g:|2% EQ?P é%%ﬁ)z'? n enulsion gg% go 45 55 656 60
195 9 2hrss %6ntredseiSt (1) 10 99 108 126 12.1 109
- 24 iSsw &% increase) 246 244 247 19.8 27.8 240 570
g 570 g 10 .
4155g it3gobyigus from the above(rpsulty fhat E‘%t' arygf’f rdgPragyced e ?"&f"ﬂ@:& 9t he
i nventd Cﬁqtqagyt&g M%déEPdcﬂ‘?s?ﬁ/E‘a‘ were slightly better when produce%mlbo (5raluﬁmnc il ori de 35
48% Par af or mal dehyde 21%

Claims
1. A solid reactive catalyst for the polycondensation of amino resins used for bonding
lignocellulosic materials, said solid catalyst, if used in combination with a known catalyst, increasing
- the rate of polycondensation of the resin while at the same time allowing the use of lower amounts of
40 total resin solids without imparting any loss in bonding strength, which solid catalyst comprises an 40
organic and an inorganic component, the organic component comprising an aldehyde polymer which is
solid at room temperature and soluble in water, in combination with urea and/or melamine, while the
inorganic component comprises an alkali metal halide.
2. A solid catalyst as claimed in claim 1 wherein the aldehyde polymer is paraformaldehyde.
45 3. A solid catalyst as claimed in claim 1 or 2 wherein the alkali metal halide is sodium chloride. 45
4, A solid catalyst as claimed in any one of claims 1 to 3, which contains 75 to 100% by weight
of solids.
5. A solid catalyst as claimed in claim 1 substantially as hersinbefore described in Examples 1—3.
6. A binder composition suitable for binding lignocellulosic materials comprising at least the
50 following three components: 50

\

g



15 . S 100% '
15.1gb series of boards were prepared, one using fornulation 1 which does £é
" not coptain the catal yst according to.the invention, and tb&e 20beraoiseng &

f or nul T om2-Ccontar Tyt e catr atrySt _accorarmg - to tNe T Nventrom.  T11nese.

formul ati ons Bre s rgigﬁ each onto 25 kg of wood chips having the sane
quality. The \é\zf c%'v 5EhPlolycoidehdafdd Gaminoirésin® Sec.; the gel tinme of

fornul ation 2 (jifa solld m8&tive catalyst as claimed @nPsiakdisecsBihgelmmepar ed under the

fol | ow ng condi. Rinttsod oPbinding ligacgelulasic.maerials wherein thér @06edy hadeticomposition as

35 kg/ cnB Flaigwd infdlaie 6. 10.9 and 8 secs/mMm 25 The boar d&&®

pr oduced had Ehgiiqllgyrng charactert+stt+es: 25

For mul ati on 1Printed for Her Malssty's (Staionery| Offigej by the Bou Leatnipgton Ena.c1@g3 1ityplished by the Patent Office,

10 9 8 2 s°§§ﬁm ggm"' 2o \512 oara ?ﬁ"ihc KNess - br?r"ﬁd

17.8 18.5 18.5 18.0 17.9 18.7 Density (kg/ nB)

673 667 665 691 671 672 30 Bending strength (kp/cnR)

172 167 170 174 168 194 . 30 Tensile strength

(kp/ cnR) - 5.5 5.0 4.5 ' 5.5 5.6 5.0 2 hrs swelling
(% increase) 10 9.9 10. 8 12.6 12.1 10.9 24 hrs
~swelling (% i ncrease) 24.6 24.4 24.7 ' 19.8 27.8 24.0 It

is obvious fromthe above results that both series of boards produced are
équi val ent and 35 actually boards produced at 8 sec/mMmwere slightly better
when produced wi'th formulation 2. 35 Clainms 1. A solid reactive catal yst
for the polycondensation of am no resins:used for bonding |ignocellulosic
materials, said solid catalyst, if used in conbination with a known

catal yst, increasing the rate of polycondensation of the resin while at the.
sane tine allowi ng the use of |ower anpbunts of 40 total resin solids

W thout inparting any |loss in bonding strength, which solid catal yst :
.conprises an 40 organic and an inorgani c conponent, the organic conponent
conpri sing an al dehyde pol ymer which is solid at roomtenperature and
soluble in water, in conbination with urea and/or nelam ne, while the

i norgani ¢ conponent conprises an alkali netal halide. 2. A solid catalyst
as claimed in claim1l wherein the al dehyde pol yner is paraforml dehyde. 45
3. Asolid catalyst as clainmed in claim1l or 2 wherein the alkali netal
hal i de i s sodi um chl ori de. 45 4. A solid catalyst as clained in any one
of clains 1 to 3, which contains 75 to 100% by wei ght of solids. 5. A solid
catalyst as clained in claim1l substantially as herei nbefore described in
Exanpl es 1-3. 6. A binder conposition suitable for binding lignocellulosic
materials conprising at |east the 50 follow ng three conmponents:. -

50 5 . ’ .
"B 2 061 301B 5 (i) an amno resin; (ii) a'catalyst for the -
pol ycondensation of amno resins; (iii) a solid reactive catalyst as
clained In-any of the preceding claims. 7. A nmethod of binding - _
| i gnocellulosic materials wherein there is used a binder conposition as 5
clainmed in claim®é. _ ' '
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