2191207 -1- Substitute for amino and phenolic resins The presend \KRqFQLQB“T
relates t'o a substitute for 5 amino and phenolic resins in the?>

pol ycondensati on of such resins based on f or mal dehyde for bondi ng wate
penetrabl e lignocellulosic particles thus-allow ng | ower anounts of r sﬁh
solids to be used while at the same t7me Teducing the free fornal dehy

the resulting board without inparting any |loss in bond- 10 ing strength,

w t-hout requiring ang extra steps in the pro- duction, w thout changing the
cuking rate of theSpPakiERY@nTOR; emne andcphanalic PRBLBE to the boilers
when bur ni ng partlcleboard sander dust or edges fron1cutt|ng saws and

W t hout reducing the tack properties of the resin m xtur

sai d substitute conp?h%eBr%he%Eué%ﬁ%nngHtF@ﬁaBFs ?a)aeﬁuh%$1gvt¢e§§r one
al dehydest 0QgtiRSTan bilerd %%ﬁﬁné"i‘ﬁ €1 slfda%&asatga%tdregu Fbs 1315 B%éb?ie one
phenol , or a non- re5|nous condensati on product of Ttornal dehyde and

urea, and (I9n £oxwpkdefyde si@larb@%‘?lr%tW%’ée?)rPﬁ“%?#'ﬁ‘%ﬁuéﬁf‘ﬁ@?éb?%?18
starch or aglggradatd onh s OSlCdwihe! BESke O aflodh ks UbE +881R0E01288/ 06 be) a
raw and/or treated |ignosul fonate. 25 The ‘al dehyde is Ereferam

f or mal dehydeus¢drwhile aapl thensane ténen sedpaingothal ﬁeqaydéor@a dehyde

acet al dehyde,e Tige apLggy L snd! 508FEDkILHBLE! InPheeifE hhyOVEER Ph bBRAC
hono- Iogues or el am ne, B nzoguanam ne_or glcyan ram de or

honol ogude. i@ @heangths withenbbreaphehbs angeertse ségnscmothewmrmng
the sugars, Herweﬁbues nbAgLh b¥h8r8ur§H§t P800 8 ¥he' BRo6lEE S8k

nol asses, dextirose ico2e. Tric sucr os m xtures ereof suth
aS corn syru@athout causing any problem to the b01lers when burning

particleboard sander dust or edves from cutting saws and
without reducing the tack propertles of the resin mixture.

15 _ The said substitute comprises an aquéous solution of:

(a) either at least one aldehyde togethér with at least one
amide and/or together with at lease one phenol, or a
non-resinous condensation product of formaldehyde and

20 urea, and

(b) a sugar or a sugar derivative or a by-product thereof
or a starch or a degradation product thereof or a
mixture thereof, and/or '

(c) a raw and/or treated lignosulfonate.

25 The aldehyde is preferably formaldehyde, for ex-
a"DWe in the form of paraformaldehyde, or acetaldehyde. The
amide is preferably mainly urea or thiourea or their homo-
logues or melamine, benzoguanamlne or dicyandiamide or their
homologues. The phenol is preferably phenol itself or resorcinol.

30

Among the sugars, sugar derivatives, their by-pro-
duéﬁs and mixtures thereof, molasses, dextrose, glucose,
fructose Or-suCrbse'of mixtures thereof such as corn sSyrup
are most preferred. Among'the starches, wheat starch, modi-

35 fied stafches, dextrin and the like are interesting.
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are s\ preferred. Anong the starches, wheat starch, nodi- 35 fied
S ﬁe dextrin and the‘like are interesting. -2- Exaanes of raw
Irg | fonates are bl ack | i quor and similar products, and exanples of
treated |ignosul fona- tes are sodium cal ciumand amoni um | i gnosul-f onate.
-5 The substitute of the inwention preferably contains 40 to 52 %
| by weight of water. The weight ratio of a) to b) and/or c) is pre- ferably
0.1 to 50.0:1, nost preferably 1.0 to 15.0:1. 10 The conbi nati on of a)
with b) and/or c) pwExgmnsem.syneagltiEUOSBhﬁanaﬁﬁs pret hdagkngiguor

A uns - i

board propergé£sapdt Sbdbdm, Th&leﬂhmtandtammonlum lignpguadonstene present

i nvention (cal culated as 100 % solids) may substitute as much as 30 % of
the resin solids used. Said substitute is not added in quantities equal to
the quaptities subst t attL n I | far 50
to 90% of the annuntiﬂ$ $€%?%iéﬁgét??uggs EﬁvéﬁgggpbEF§F?SEE1?ZF§?f§§QF% by
wei ght and rkfetoi 52 %obmlwepgbﬁuofswa§erG0@6soI|ds) The substitute
according to the present invention -may therefore, because of its

synergi stic behaviour, sub- .25 stitute the resin in quantities from110 %
up to 200 %of its %V\BWGﬁ!ghtV\bam:L@ddﬁdat)O ﬁcpwey anlor < e.i3 pre+o 15 %
there is a considerable increase in the prgp i.es of the q%g{oduct When
added to hi gheFapdyePsl to 80.03d-1 o mO§ oPTis FAHLY chcd 5% ﬁ‘p tted to the

propertigs théheoﬂﬁinatﬂon of a) with b) and/or c) presents a
synergistic behav1our. If the 51ngle components are . U

"

(

added alone to the resin they do not give good boards, but
if they are added in comblnatlon, they exhibit an improve-~-
ment in the board properties obtained. The substitute ac-

15 cording to the present 1nvent10n (calculated as 100 % solids)

i -may substltute as much as 30 % of the resin solids used.
"Said substitute is not added in quantltles equal to the
guantities substituted. It is generally addeddin quanti-
ties from 50 to 90% of the amount of resin substituted

i . 20 (calculations referred to by weight and referring to all
products as 100% solids).

_ The substitute accordlng to the present 1nventlon 1
may therefore, because of its synergistic behaviour, sub-
25 - stitute the resin in gquantities from 110 % up to 200 % of its
own weight. When added to lower amounts e.c. up to 15 %
there is a con31derab1e increase in the propertles of the
end product. When added to higher levels, i.e. up to 30 %,

no difference is imparted to the properties of the end pro-

30  duct but the free formaldehyde is-considerably reduced and

the amount of resin saved is considerably increased.

Bonding is effected by curing the resin mixture at




30f.duct but the frée f or mal dehyde is considerably reduced and the ampunt

:0f resin ‘saved is considerably increased. Bonding is effected by cym~ng the
resin m xture at 3 el evated tenperatures and pressures accordin 't he
me- thods well known in the art. The substitute may be used in all pes of

products where anmino and phenolic resi@s-are used for bonding

| i gnocel | ul osi c products, whether these are 5 wood particles for

particl eboard_production using a flat press, or a calender or wood veneers
sugh, as in pP}R¥BHSHr SeUPETrafures RBAy oIy SsMnese dany dinen e thieamet-he
product has shsas99@d1! RlbwnT§hS sHEORSELY 1l SMAE 1iUd Sily' YeeR k05
strength" is desired in sone types of particleboard plants, special yrkhe
plants with Ahltt tyBpenpPigpprdustanwhereprpited arak tpirened ics pesiialsl wriehose
having a preyRE{S T i .0 S | ek- 15
ly for a per?o% o] ogiQSEQE?ESigﬁgEﬁgﬁgg %g?fbgﬂﬁﬁﬂ¥he’p&@%%%%riﬁgfg%agre
observed. FhwWeogr partiches forpphyhicleébgradatprodueddons usitg Aaflatheress,

agei ng propet,i e _ho ahl e .to _the ones_narmal.l
roduced. —200r & talbnddioh BbUY, FEfeBRE" SR AA A i VeRA B ich uy
di ssol ving the conponents in water. |In order to obtain an acceptable
shelf-1ife of the subsiituyt i ferably a adjust the pH.
to a value in the rangé %F gefg ?§§85§§t&5% Yo %§§§%3%%&t§§e _°§Hf%kﬁ8ﬁn
in the art talsabgoptuteckesThibapropeirtyuobtdtederdsen callsid t"girieep such - hi gh
| evel s of, xesi al n f .the suhstitut.e.and redugin
sinultane%ésggp?ﬂétﬁreggféggg%ggﬂgge%§Pgtﬁ&pﬁﬁaP sP%ﬁ#ﬁ$_ Oﬁﬁﬁapﬁﬁﬁgsany
IQE? in bondépgesaldpgthe plahbet withumuilbd opening press and in plywood
factories, specially those having a pre-press.

The quality of boards produced was controlled week-
15 1y for a period of six months and no reduction in the proper-
ties was observed. This proves' that no polymer degradation
occurs and that the ageing properties of the boards are com-
:parable to the ones normally produced;

20 The substitute of the invention can be prepared by
dissolving the components in water. 1In order to obtain an
acceptable shelf-life of the substitute, a base is preferably

\J added to adjust the pH to a value in the range of 6 to 14.

25 ' Substitutes so far known in the art to substitute
resin have not succeeded in substituting such high levels of
resin by using lower amount.s of the substitute and reducing
simultaneously the free formaldehyde of the boards, without
imparting any loss in bonding strength, without requiring

30 any extra steps in the production, without changing the curing
rate of thé“production, without causing any problems tc the

"boilers Whén'burning particleboard sander dust or edges from
cutting saws and without reducing the tack of the resin mix-
ture.
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roduction, w thout causing any problens to the boilers when burni-ng.

z&gfﬁy extra steps in the production, w thout changing the éuﬁLng’rate of
|

cl eboard sander dust or edges from cutting saws and wi'thout reducing

the tack

of the resin mx- ture. -4- n_particular, the known

substituents are lignosul - fonates, 'sodiumchloride or m xtures of
formal dehyde with urea and sodiumchloride. It is well known that

Ii%nosulfo- nat &a paytﬁehlh&,u&ﬁﬁjkﬂownmﬁuﬂé&fﬁn&&@beéréhaﬂgﬁQs&Q—5
ot her wi | S5 Mg Xc [N |t pl _ th
W S%B?&%sﬁﬂggggﬁﬁ ;ﬁeﬁlmae 8r' fd4¢edes b %omadléﬂg\a%f k@ﬁc&q e

addi ti on

one succeeds 1 n substituting par e resin

wi th the uyrgd andgeddinmchbosideo It- fisgweddbdmonn ithas ldigmosulfieem 6 to

8 % my

-Substitution i'Sob

P PLAlTg. GLEE PhaCoLhR1AA REAMEL! kga il glot eriorate.

e
alned inrafro e case of "t’he

substs t utat kemai sk ngooard hpreoperbihesi middt ben rieducedgeneral ly 1.1 to 2.0:1
15 -When particl eboard sander dust or edges fromcutting saws are burnt
in boilers, the latter are plugged within a few hours. -Tack is reduced

when sod

um chl orItleis sabsioekinownt hhateshe middiddes o020 halddenisaldr es of

Shor t comiged i dedh oh UpaCiPli RO BES, BeP el B th W0 i oo

severe pridilkowing limitetiens:when sander dust or cutting saw edges of

10

15

-High substitutions, higher than 6 to 8 %, may not be obtained,
otherwise the board properties Will_deteriorate. |

~Substitution is obtained in ratios 1:1, while in the caée
of the substitute according to the pfesent jnvention it is
generally 1.1 to 2.0:1. ' o

-When particleboard sander dust or edges from cutting saws
are burnt in boilers, the latter are plugged withip_a few

. hours.

20

25

30

-Tack is reduced when sodium chloride is added to thé résin
mixtures.

When mixtures of sodium chloride with urea and form-
aldehyde are used the following shortcomings are presehf
-The presence of salt in the mixture causes severe prdblems

in the boilers when sander dust or cutting saw edges of
boards are burnt. That is caused because the preSence of .
salt reduces the melting point of the mixture and as a re-
sult a molten mass deposits in the boiler forming a élass
like deposit which adheres on the boiler thus pluggingzit.

-The other shortcoming of this product is the fact phat. _
tack is severely reduced, thus making it difficult to use
in the plywood .industry where there is a pre-press and in
particleboard plants where a multi opening press is_preseﬁt.

requiring green strength of the mat.
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25 . boards are. burnt: That is caused because the presence of salt reduces

the nelting point of the. mxture and as a re- sult a nolten mass de its
in the boiler formng a glass |ike deposit which adheres on the boil hus
plugging it.- 30 -The other shortcomwg-of this product is the fact t

tack is severely reduced, thus nmaking it difficult to use in the plywod

i ndustry where there is a pre-press and in particleboard plants where a
mul ti opening press is present. requiring green strength of the mat. The
product accordi ng TBet RECAHFENRICERTAES dived hl |1 rofentheralsores catrerst Gdrl refs.
.The substituteh@capbdenghbettbmipgasent invention 5 provides yet another
advantage. Apart from substituting generally up to 30% of the resin by
adding only 50 to 90% of the resin solids substituted, and reducing the
free forml dehyde Thebsabdsititer adeoesiiales ad hthe e Jarumadeded n t he

productiom h kers.are d tq far dehyde funes., The
foIIomﬁnggExgg%?gggéﬁlgg%rgbétﬁﬁg %%ygﬁ?% %'an gﬁﬁgﬁﬁﬁpq ﬁﬁ@ﬁ&é&ﬁ&&ng
limtations. gsnerally up to 30% of thebxmgilre by Hddimg sorhyl &0 wer 0% of
prepared accogglé NBes Pnt 881585 shBWLIZut TV lAld FBuc ity ML Mo :

1 2 20 . partseby wei ght
For mal dehyde f@fmaddehyde of boardgs it reduces alpgs tyeefrer00 %

370 -  form&b8eMPlasiAsthéOBr¥duction hall where workers aze 156
vater 10 ©Xposed to formaldeh§é2 fumes%45 445
7 The following Examples illustrate the invention and
are not intended as limitations. '
15 | Example 1
Three samples were preparéd according to‘the'fbl—
lowing formulations :
Sample No. | : | 1 2 3
20 parts by weight
Formaldehyde 100 % 185 - 133
Urea 100 & ) 370 - 266
U Molasses 100 % ' - - 555 156
Water 445 445 445
25 _ _ _ 1000 1000 1000

The above mentioned samples were prepared by plain
mixing at room temperature until the solids were completely
dissolved. The pH of the final products was adjusted to

30 7.5 to 8.0. o

Glue formulations were then prepared as follows :



1000 1000 1000° The above
i oned sanples were prepared by plain mxing at roomtenperature until
solids were conpletely dissol ved. The pH of the final products was
usted to 30 7.5 to 8.0. Gue formd & ions were then prepared as-follows

-6- Gue fornulation No. - 0 1 2 3 parts by
vvel.ght Urea formal dehyde resin (65 % solids) : 108. 9 81.7
81.7 81. 7 5Gluwe dlormulation No. d3.8 X13.8 23.8 1313.8 Sanple
1 - 27. 2 - - ﬁﬁ.”ﬂ!' S 2 .
- 27.2 - Sanple 3 pa Y Weight 27.2 ™
Anmmoni um chl oliréa (fm%aldehyd]e Tresin. 1 7.1 10 No. O0: due

Saml cs. Ko, 162t SRR at i on i ncl udﬁédf‘iﬁp LR T S

formal dehyde alaterrea are i'ncluded. 15 NB.&8: A3B fornPléti on3idcl udes
sample 2 mher - lasses are included G ue formulation

i ncl udes sarrpl Eé?q\)%é'r eby all three ingredi entsl\%‘eéjadded' nanely, .

f ornmal dehyde, sam@aearad nol asses. Sanple 3 represent s ther g oduct-accordi ng

20 to the present invention. These glue fornulations wre, used
separately to constant quantity of dried wood chips.
Ammonium chloride (20%) 7.1 7.1 .1 7.1
10 ' |

No. 0: Glue formulation is the blank and does not include
any of the above mentioned samples. . W,
No. 1: Glue formulation includes sample 1, whereby only
_ formaldehyde and urea are included.
15 No. 2: Glue formulation includes sample 2 whereby only mo- .
lasses are included.
- No. 3: Glue formulation includes sample 3 whereby all three
o ingredients are added, namely,lformaldehyde, urea and
. molasses. Sample 3 represents the product according
20 to'the present invention.

These glue formulations were used separately to
spray a constant quantity of dried wood chips.

25 Th_e sprayed wood chips were then formed into a mat
having a normal thickness of 16 rm. These mats were then in-
troduced 1nto a hot press and boards were pressed at the
follow1ng condltlons :

- . Press temperature 200
30 Press time 9 sec/mm

Pressure 33 kp /em®

Boards were then tested and the results are reported
in the following table. ' '



25 .

nor mal. thick
press and bo
tenperature-
33 kp/[err]

ness of 16 mm These nmats were then in- troduced into aflf
ards were pressed at the follow ng conditions : Press

[err] 30 ' Press [i 9 sec/ mMm Pressure
Boards were then tested and the results are reported in the

The Spfayed wood chips were then formed into a mat having i

follow ng table. -7- Gue formnul ati on No. 2

3 Density (k
15. 4, 15. 2
7. 3’5 2 hrs
t hi ckness s
(ng/lOO g dr
5.0

table that while al] . three sanp] es,reduce the free forpnal dehyde of boards,
gﬁﬁ@hé Ys abtokdingttd th%7p$ese%? -¥nvention

only sanplﬁ

gE%é?E#grﬂﬁﬁﬁt%%?év%af8gohd (wé/[err?? 583 ThICkgess (m

tmungiﬁys(mgmm ng (% 115&2 115¢1 17583 1258224 hrs
22.5 22,3 Free_fornmal dehyde

é#héég (i) 54 1°7 g 31554 g 1523 7 Wit urkdehnt ont (%

It ernal %&@O(kg/aﬁ) be not7gced fremt he spove neppi oned
2 i 7R fBicigepRSWE

5.0

gi ves boards gaqlﬁbgl@hmhegg svieg11Hy bgrnk, 20\ 3 houg2 ghet ersorati oppo% the board

properti es.
exi sting bet

10

)
15
.20

v
25
30

Exanple 2 This exanple proves the synergistic behaviour
VERSE FIRTRAHSRERE urea and |ignosul fonates. 20

(mg/100 g dry board) 24,1 18.3 21.8 18.7
Moisture content (%) "~ 5.5 5.0 5.3 5.0

It can be noticed from the above mentioned table
that while all three samples reduce the free forﬁaldehyde
of boards, only sample 3 including the components according
to the present invention gives boards equivalent to the |
blank, without deterioration of the board properties.

Example 2

This example proves the synergistie behaviour

existing between formaldehyde, urea and lignosulfonates.

For this purpose the following samples were prepar-
ed : _
Sample No. . -1 2 3

parts by weight

Formaldehyde (100 %) 185" - 133
Urea (100 %) ’ . 370 - 266
Calcium lignosulfbnate (100 %) - 555 156
Water ' ' 445 Lys5 _hus

| 1000 1000 1000

The above mentioned samples wWere prepared by plain
mixing at room temperature until the solids were completely
dissolved. The pH of the final products was adjusted to
7.5 to 8.0.



Fo hIS pur pose the follomnng sanpl es were prepar- ed: Sanple bb

2 3 parts by weight 25 Fornal dehyde (100 %
_ - 133 Urea (100 % . 370 -
~Cal ci um | i gnosul fonate (100 %9 - 8 - 555 156 Wt er
445 445 445 1000 1000 - 1000 30 The above nentioned sanples

were prepared by plain nmixing at- roomtenperature until the solids were

conpl etely dissol ved. gThe Pb&ﬂﬁlhhsohsnﬁbrer%weﬁ ﬂ%ﬁﬁﬁ%ﬁl§§‘¥$ﬂrbﬁéfit0_

8. 0. -8- Gue fornulations were then prepared a | ows

fornul ati on Nglue formulatgpon No. 1 20 dparts dy weidght Urea ¥
formal dehyde 5 resin (65 % solids) wei .7 81.7

Vit er 13.8  13.8 %%’ s 5% Satbl e 1-

- 27.2 Urea formaldghﬁgee 2 - 27.2

- Sanmple 3 2% 2 0 ni um

chl ori de (3095e51n (6§ % S°l$di) 7 1 108791 Tﬁl ] ¢ glue ﬁgrnulgﬁPons wer e

used separateWgtep spray a constant quaniBty of ldirolaed ddod chilfss8 15

The sprayed s were then forned into a aV|ng_a nom_nal
t hi ckness ofmggﬂ%ng #hese mats were t hen . . 7

Sample 2 : - - 27-2-. -

Sample 3 I | . - - - 27.2

10 Ammonium chloride (20%) 7.1 .. T.1 7.1 7.1
These. glue formulations were used separately to \/

spray a constant quantity of dried wood chips.

15 | The sprayed wood chips were then formed into a mat
having a nominal thickness of 16 mm. These mats were then
~introduced into a hot press and boards were pressed at the

following conditions :

' Press.témperafure 200 %
20 Press time 9 sec/mm

Pressure 33 kp/cm2

Boards were then tested and the results are reported U/
in the following table :

‘25 Glue formulation No. 0 1. 2 3
Density (kg/m’) 580 591 590 584
Thickness (mm) = 15.5 15.2 15.0 = 15.1
Internal bond (kg/cm?) 7.0 6.3 5.4 6.9

2 hrs thickness swelling (%) 11.2 11.3 17.8 11.8
30 24 hrs thickness swelling (%) 20.6 22.5 29.5 23.8

Free formaldehyde _ _ '

(mg/100 g dry board) 23.9 19.8 18.5 1738

Moisture content (%) 5.8 5.0 4.5 4.8



|ntroduced into a hot press and boards were pressed at the f.oll ow ng

.tondi tions : Press. tenperature [err] 20 : Press tine 9
sec/ mm Pressure 33 kp/[err] Boards were then tested and
results are reported in the follow ng_tgbl e : 25 due fornmulation

0 1 2 3 Density (kg/[efr]) 580 591 590
584 Thi ckness (nm 15.5 15 2 15.0 15.1 Internal bond
(kg/[err]) 7.0 . t €SS, Engs (9
11.2 11.3 17.8 1 §’§j3]§L 5%5?1"?‘3‘51 fé‘%?@%ﬁm ’?é)éléx\%é% Plé‘é/g%s
29.57 23.8 Fridmt doatdke yrkedyoed M):Dblg pﬂ:a/nbob:cgi)osulfonaté§ 9samﬂ]9e82,

i1 e nodtits e W Adbuta, Boards nhathde i th St b Pufen eam
with plain i gmmﬂﬁmr@dmdn@p&@ dir hewesdre ivwwettiesyl sa;mpB@ajplshave

obt ai ned wit h three CO ts r di n -t o, our I nventi o
sanpl e 3, e}?t Hdgs Urﬁe% ‘gc%%fﬁ% A % m@% ? ane ae%ulva:['ént
qui val ent ta}hﬁcretﬁﬂ llani), G\Aﬁhlm{nd}s memesn-ersm mmmmtﬁﬂtﬂ?o@ﬂmny
substitute, il.e Vi n atI e sane tine reduction in the fre

f or mal dehyde GFARHe iEFydihike Eiving at the same ting.s mequetion ipsthe
exarrpl e two saFpeSamalddnisdd adj_eck-,l-y@qs@é»'dghe rati o of fornal dehyde to
urea is different fromthe one used in the previ ous exanpl es. Also the

wei ght ratio bet-
10 - Example 3

— In this example two samples are illustrated whereby
the ratio of formaldehyde to urea is different from the one
used in the previous examples. Also the weight ratio bet-

15 ween components a) andb) is different from the one of examples
1 and 2.

The following samples were prepared :

Sample No. ' PR 2

20 parts by weight
Formaldehyde (100 %) B 133 133
Urea (100 %) 177 177
. Molasses (100 %) 156 -
~ Dextrin glue (100 %) 30 -
25 Calciunm ligno'sulfonate (100 %) - 186
Water - _504 504
' 1000 1000

The above mentioned samples were prepared by plain
30 mixing at room temperature until the solids were completely
dissolved. The pH of the final products was a'djuSted to
7.5 to 8.0.

Glue formulations were then prepared as follows



15 en conponents a) and b)|s different fromthe one of exanples 1 and 2.
“ThEHNf§l | owm ng sanpl es were prepared Sanple No.

2 20 . . -10 - . ’ parts by melght
_ dehyde (100 % _ 133 133 Urea (100 @6
177 177 Mol asses (100 9@ N 156
Dextrin glue ¢ No. 30 0 - - 125 Cal i um
Iignosulfonateﬂggoggsgulatlon © - 186 Water
504 504 1000 1000 The above menti onegag&spbys wedebtpr epar ed bXJ

plain 30 n1x%r§ifg?£¥%gh%ﬁg8§rggu ﬁ until the solids were conpletely

di ssol ved. Th products was adjusted to 7.5 to 8.0. due
fornul ati ons (€Be%t bebigsdpared as follows 1081.® - Q8Te X or mBi7atli on No.

0 1 2 parts-by weight Urea fornal de resign (65%solids)
108.9 &7 1"2%€87°1 5 vater 1Y Ye 1Pl (9957005
13.8 Sanpl e 1Sample 1 ' - 21. 8 21.8 - Sams-l e 2

- 21,8 nnonlun1chlor|de (20% 7.1 1 7.1
10 TPER1GI fie formul ati ons were used séparately to séﬁaf a

const ant quanAmmynmﬁmdchédrmded(éﬁ%@s The sprayéd_mood'dhlps Werle t hen
formed into a mat _ o =

10 These glue formulations were used separately to
spray a constant quantity of dried wood chips.

The sp“ayed wood ch:Lps ‘were then formed into 2 mat
having a nominal thickness of 16 mm. These mats were then
15 introduced into a hot press ‘and boards were pressed at the
. following condltlons :
Press temperature 200 <€ .
Press time~_ "9 sec/mm
Pressure 33 kp/bﬁz'
20 | |
Beards were then tested and the results are reported
in the following table :
Glue formﬁlation No. 0 1 2
Density (kg/mB) _ 573 595 587 \/
25 Thickness (mm) o 15.1 15.4  15.2
Internal bond (kg/cm’) : 8.1 8.7 8.9
2 hrs thickness swelling (%) 10.5 10.0 9.8
24 hrs thickness swelling (%) 19.9 19.3 18.7
Free formaldehyde ' . '
30 (mg 100 g dry board) : b6 .€ 39.2 34.3
Moisture content (%) 5.9 5.3 5.0

It can be noticed from the above mentioned table
that samples 1 and 2 including the_substitute_according to
35 the present invention give boards equivalent to the blank,



havi.ng a nom nal . thickness of 16 nm These mats were then 15 introduced
into a hot press and boards were pressed at the follow ng conditions: Press

tenperature [err] Press tine 9'sec/'mm Pressure 33
kp/[err] 20 Boards were then tested and the results-are reported i{ @Phe
following table : G@ue fornulation No.1l1l - 0 1 2
Density (kg/[err]) 573 595 587 25 Thickness (nm
15.1 15.4 15.2 Internal bond (kg/[err] ) - 8.1 8.7

8.9 2 hrs t Isarpke sOsvwehilageiving a s&gﬁlflcaﬁtOfree férBaldehyge re-

t hickness s 18.7 Free formal dehyde 30 (ng
100 g dry tgﬁé%ﬁ{ﬁbﬁ’@nd resig4gagln 39 2 34.3 Moisture content (%

5.9 5.3 5.0 It can be noticed fromthe above nmentioned tabl e that
sanples 1 and 2 including the suh; itutf according to 35 the present

i nvention give boards equival ent t nk sanple 0, while giving a
signifisant free formal dehyde re- duction and resin saving. Exanple 4 5
This is a | aboratory test for plfmnod using a phenolic resin. The follow ng
sanpl es were prepared his is boratory test for plywood using a

phenollc resin.

_ The following samples were prepared:
10 ' C

o Sample No. ' 1 2
‘parts by weight
Phenol (100%) 180 200
. Formaldehyde (100%) 80 100
15 Molasses (100%) . 120 ' 180
Ammonium lignosulfonate (100%) 200 -
Water : _420. _ _520
. Total | 1000 | 11000
20 The samples were prepared by plain mixing at room
temperature until the solids were cdmpletely dissolved.
‘ The pH of the final products was brought to 10.0 by means
/ of addition of sodium hydroxide.
25 - These samples were used 1n a glue formulation
as follows
Glue formulation No. 0o 1 2
parts by weight
30 Phenol formaldehyde glue (1004) 100 80 80
Hardener (calcium carbonate:
wheat flour - weight ratio 50:50) 60 60 60
Water 107 - 90 90

Sample 1 - 30.77



T

Sanpl e No. - 1 2 parts by MEIght Phenol
Q0% © 180 200 Fornaldehyde (100%

. 100 15 Mblasses (100% "120
Anmoni um | i gnosul fonat e .(100% 2092 - - Water. .
' 520 Tot al 1000 1000

20 The sanples were prepared by plain nixing at room
t enperature u%%hﬁ thﬁ solids were conpletely dissol ved._The pH(%Pt fina
products was é t to 10.0 by.neans of addi tion of sodlun1hydr x! de. 25 .
These sanpl esWheaé ®ledrin a glue formul ation-as follows: due fb@nulatlon
No. 0 1 2 parts by -weight 30. ‘Pheno
f or mal dehyde gbtel(100% 100 80 267 80 HarZehel7 (calztwny7
carbonate: Whe3hcbbyy (a¥8l.gh Ta110 505000 13080 12060 Pter
- -125 Sanple 2 30. 77 Weat
fl our '

267 o071 28 s Beny Topeg giue WorliAlsiqps ere ugep
1100 5 The abtwe speertidobedhglsidefsoofultiie @rrerarenaexeEdm Smhacbdm:ntdhsa des
of the core veneer for 3 pIy boards _

Boands¢were then_introduced_in a cold press where
10 they were pressed under the following conditions:

 Press time - 8 minutes
Pressure 10 kp/cm2

15 All boards gave very good tack prbpérties.

- They were then pressed in a hot press undér the
following conditions:

20 Press temperature 130°C
Press time N 3.5 minutes

Pressure : ' 12 kp/cm2

These boards'were tested as follows:

25 _
They were 1mmersed for 24 hours in water at 60°C.

After this they were introduced in water at 20°C for one
hour and then the knife test was carried out.

30 Results were as follows:

Glue formulation No. ' 0 4 2
Grading | ~10/10  10/10  10/10



Boar.ds were then introduced in a cold press where 10 t hey were pressed
‘under the follow ng conditions: Press time . 8 minutes Pressure

10 kp/[err] 15 Al'l boards gave very good tack properties. They t hen
pressed in a hot press under the Tcﬂjxyg ng conditions: 20 Pres
tenperature [err] Press tine 3.5 m.nutes Pr e

12 kp/[err] These boards were tested as follows: 25 They were i nmersed for

24 -hours in water at [ k{]éé#ﬁfeertef%y'e%tst heYe WRIE duit r%u%dg%:mter at

[erg}] for one hour and e kn est was carried out. :
Results were as follows: due fornulation No. 0

1
2 Gading 0/ 1 O: - _knife
test is carried out as %ﬁ"f%%%:s o%rsearﬁ?]cgecieaarlen é'?a{a%ée% 1‘}nnd%tpeI-FI-éEel;nder
pres- sure forsui@ Mowt3s minhtdeand theruum fvacwmotier - @bther 301 nut es.

Sanmpl es _are then scraped wi.th a knife on the surface untid.the t veneer

comes off and mtlﬁ’é&’c?osr'e LFTerides zfdﬁrﬁd’edtﬁ'gﬁ%% aoﬂ“?‘rﬁae a L}%{)e of

fibers show ngurTaddee wwil aHertdpardner comess VelRE smidpsite afdre 10

When gluing is satisfactory, the surface. fhat ears after,sgraping with
e & tak

the knife nusthONS [URye ing fenends © igmeunt of TP covered

with showing in the core after the top veneer was scraped off.

10 ' When gluing is satisfactory, the surface that
appears after scraping with the knife must still be
covered with fibers. When it is completely covered with
fibers grading is 10 (excellent). As more clean spots
appear and less fibers, grading is diminished. A grading

15 of 8 is still satisfactory, ant it means that the surface
is mainly covered with fibers with only a few clean spots

appearing. Lower grading is unsatisfactory.

Example 5
20
Two samples were prepared according to the

fellowing formulations:

2

Y ' Sample No. o -1 g
parts by weight

25 Formaldehyde (100%) 100. 140
Urea (100%) © 140 190
Melamine (100%) -100- 110
Molasses (100%) . - . 110
Ammonium lignosulfonate (100%) - 150 -

30 Water - 510 450

Total | 1000 1600



fibers grading is 10 (excellent). As nore clean spots appeaf and | ess

beRs, grading is dimnished. A grading 15 of 8 is still.satisfactory,
nmeans that the surface is nalnly covered with fibers with only a few
a spots appearing. Lower grading_igpyunsatisfactory. Exanple 5 20 Two
sanpl es were prepared according to the follomnng formul ati ons: Sanpl e No.

1 2 parts by weight 25 For mal dehyde (100%
100 140 Urea ( t d les weldO pr —
Vel ari ne (10099 #0%bove mentigea samples, pekdh prepares g0

JjnnaxmmmuxamglghoaﬁltgnéﬂéC(mo@Wﬂ the soia@s were complesy =¥
Vﬁter 0 |
1000 - 1 %&V dlsi%;v%%e a né%thﬁe 1na1 e%d&%%% BF@ grggsted
pl ai n m xi ng ato 2.5 ot@0DT. Qnt i | the sol i ds mere conple tely dyssolved
The pH the final products was adjusted to 8.5 to 10.0. 5 d ue
formul atTons were then prepared as follows: G ue fornulation No.

0 1 2 pGlue DyrmelghioNsuwementheh preYased ds) follows: 108
22.8 92:¥iue fg¥m§i§{1$&)N0a. 0  : 1& 8 14. %
.o ‘parts by weight
Kauramin 535 (63% solids) 108 92 92
10 Hardener (1) ' 14.8  14.8 14.8
Formic acid (20%) - oy K i .
Paraffin emulsion 5.5 5.5 5.5 v
Sample 1 =~ . - 16 -
Sample 2 B - - 16
15  Water S 13 13 13
(1) The Hardener solution was: hot water . - . 462
o | urea _ 384

_ _ ammonium chloride _ 154
20 . - Total 1000

These glue formulations were used separately to spray a
constant quantity of dried wood chips with 12% dry glue/

dry wood.
25 | -

The sprayed wood chips were then formed into a
mat having a nofmal thickness of.16 mm. These mats were
then introduced into a hot press and boards were pressed

~at the following conditions:
30
Press temperaturé 200°C
Press time 10 sec/mm

Pressure 35 kp/cm2



Fofmic acid (20% o . 4 4 _ 4 Paraffin enul sion

5.5 . 5.5 -5.5 Sanple 1 ‘ ' - ‘16

- Sanple 2 : 16 15 . ~\Water
13 13 - 13 (1) The Har denei sol utlon was: hot water @
462 urea 384 armoni um oAl ori de 154 20

Tot al 1000 These glue fornulatlons wer e used separ at tod
spray a const antl f drj hips with 12%dry glue/ dry woo
22 T?'/le spr aye ’f)% \%é?ré% m& éﬁﬁtﬁeiu}ré? BT RO TR nbp

t hi Tkness  of B&eﬂﬁoiﬂuﬁ&ngmmgbyere then introduced into a hot press and
boards were pressed at the following conditions: 30 Press tenperature
[err] Press tine 10 sec/ mm Pressure 35 kp/[err]
-15- Boards wéilsiet Harmesttstbamb i he results age reported in thesfol | owing

Egﬁgfiy ES/{ rn%fu§(¥k£$53) 6860 6887 : 53%85'%hﬁ8¥hess () .
é5i39 é54&§lﬁrksnet% c‘k""ﬂéiré'ﬁfeub?ﬂg Ec‘%g’[e”” 3.0 P73 26'155'7 2.9
' Internal bond (kg/em 6.6 6.5 6.4
2 hrs thickness swelling (%) 3.2 3.2 2.9
24 hrs thickness swelling (%) 9.2 9.0 . 8.5

10 . V=100 (kg/cm?) "1.6 1.5 1.6
The V-100 test is carried out as follows:

The samples to be tested are placed in water at
15 20 + 5°C. This water is warmed up in 1 to 2 hours to
100°C. The water temperature is kept at 100°C for 2 hours.
It is' important that there is a space of at least 15 mm
‘on all sides of every sample so as to make sure that
water is freély introduced in the samples. The samples
20 are then introduced for at least 1 hour in a refrigera-
tor at 2 + 5°C. Water is then allowed to drip and the

wet samples are tested agzin for internal bond.

Example 6
25 _
The following example will illustrate the fact
that products according to our present invention may be

produced by.means of a variety of raw materials.

30 Samples were prepared acéording to the follow-

ing formulsations:



:24 hrs thlckness smelllng (% 9.2 - 9.0 8.5 10, V-100

(k re] ) 1.6 1.5 : 1.6 The, V-100 test is
& out as follows: The sanples to be tested are placed in water at 15

rr]. This water is warnmed up in-1160-2 hours to [err]. The water
tenperature is kept at [err] for 2 hours. It is inportant that there is a
space of at |eggamph® Wy.on all sides of every spnple so as to make sure
that water is freely introduced in the sanples. Thasgm fméight are then

i ntroduced for at least 1 hour in a refrigera- éé%é at 2 [err] Water is O
then alloved t&afafprmeddshydfet sanples are t d againh for internal -
bond. Exanpl e pkcHiersdtde0\@oW expnple will illustratesghe fact-that
products according to our present i nvention may be produced by neans of a
variety of rawAﬂﬁﬁﬂidﬁhﬁdﬁuioo Sanpl €3 -were pfepared at2®rding
to the fgllomr Qg ati ons: Sanpl e No. 1gp 12 200 1.
2 parts y melght Par af or mal dehyde : 350
- Precondensatéwyrqu)loo% . 50 50 -10Q et al dehyde 100 %
a%&% Urea 100% 50 150 150. 12
200 Sucrose 10&@1 ® 100% 50 'f%o 2 Mbl-asses 100%
50 150 Ammonmmulfﬁt@sm@%te 100% -  -230 23810
210 Dextrin 10Q¥. +nin 1008 . = N :f40 - 4o -
10 Water hoo . 418 460
(1) Precondensate containing 53 parts by weight of for- v
maldehyde, 27 parts by weight of urea and 20 parts
by weight of water
15 . S _
' The above mentioned samples were prepared by
plain. mixing until the solids were completely dissolved.
The pH of the final products was adjusted'to 7.5 to 8.0.
Glue formulations were then prepared as follows:
20 _ o S -
Glue formulation No. 0 1 2 3
_ ' parts by weight
Urea formaldehyde resin ) |
(65% solids) | 108.9 93 93 93
25 Water ' 13.8 13.8 13.8 13.8
Sample 1 . - 15.9 - -
Sample 2 o _ | - - 15.9 -
Sample 3 - - - 15.9
Amponium chloride (20%) 7.1 7.1 7.1 7.1
30 ' |

These'glue formulations were used separately to

spray a constant quantity of dried of wood chips.

The sprayed wood chips were then formed into a

mat having a normal thickness of 16 mm. These mats were



10 . Water 400 - 418 460 (1)

" .Precondensat e contalnlng 53 parts by weight of far- mal dehyde, 27 parts by
wei ght of urea and 20 parts by wei ght of wat'er 15 The above nenti oned
sanpl es were prepared by plain m xing_u ?I| the solids were conpletzgé;g
di ssol ved. The pH of the final products was adjusted to 7.5 to 8.0.
formul ati ons were then prepared as follows: 20 Que formul ati on No.

0 1 then %ntro%%cegég ‘{)ﬁg‘% abe{ogvei)g%és%g&lg%gég@l deh de rggén (65%

sol i ds)

13.5° ~ 13.8 at e ol oy Maepiditions: - 15.9
- - Sample 2 ' _ 15.9 Sanple 3

- - 15. 9 Annonlun1chlor|de (20@6 7.1 7.1
7.1 7 1 30'ﬁn§§§gﬂ&mpénatnﬁailons wer e m@@@Cseparately to spray a
const ant Uantlﬁﬁ/%g ed of wood chi ps. l$ 1 ed wood chi ps were then
formed i to a nmat aV|ng a normal thicknes These mats were
-17- then intr@hessirent o a ‘hot press and b})}irlcts/ e pressed at the

foll owi ng conditions: Press tenperature [err] 5 Press tinme
9 sec/mMm

Boards W@ﬁithen tested and the results are re-
ported in the following table:

10
Glue formulation No. 0 1 2 3
% Density (kg/m>) 600 - 610 590 580
Thickness (mm) 15.8 15.9 15.7 15.6
Internal bond (kg/cm?) 6.8 . 6.9 7.1 6.5
15 = 2 hrs thickness swelling (%) 10.5 10.3 10.1 9.9
24 hrs thickness swelling (%) 20.1 19.5 19.9 20.3
Free formaldehyde 22.3 18.0 16.2 17.1
Moisture content (%) 5.7 5.3 5.5 5.6
20 Boards obtained with all glue formulations are equivalent.
Ezample'Y
| In this example four_samples were prepared ac-
25 cording to the following formulations:

30



Pressure

Céngﬁts are re- ported in the following table: 10 due formul ati on No.

| nt er nal

t hi ckness swelling (%9 10.5 10.3 10.1

igegllnglg@% gg;éke N19 5 19.9 Ai Free f%rnaldeh%de.. " 22:3:
1N®pi sture content (9 5.3 55 -
5.6 20 Boards obtained with all glue fornupatitensyaweigati val ent . il
the Tol ZW' AFPORALRRbY8Rs. 50 - Sanpl 61RD. - 108 7108 C%68 M 0
3 a$é§oP¥1ﬂ819ht Fornaldehyde - . 50 100 - 106 100
100 ResorC|no 50 - . - -5 Thi our ea
50 5 Thiourea Urea 50 = wo 150
EfcyandlaZ?dE@ngguananlne SRR (140  -150_ 8073geat sggréh
50 - Benzogugnamlggxtrose - -k 80 s }
S0 Gucose  picyapgiamide : 5. -~ Frucgese
Wheat starch .ff ' - - 50 - -
10  Dextrose o - - - 50
Glucose . ?:- - . 50 - -
Fructocse ﬁ.5 £ _ - .% : 50 -
Modified starch *° 50 - - -
Corn syrup ' B 60 - - -
15 Molasses T - . - 50 100
Black liquor , ' - "~ 100 - -
Sodium lignosulfonate 100" .~ - 150 100
Water o 500 _500 500 500
Total | f 1000 1000 1000 1000
20 - o | _ |
* Starch which has been hydrolysed:to give a lower mole-
cular weight and, thefefore, a low viscosity
The aboﬁé'mentioned sampiés were prepared by
25 plain mixing at 40 to 50°C until the solids were comple-

1

33 kp/[err] Boards mere,then\tested and the ,7

2 3 Density (kg/[err]) - 600
580 Thi ckness (mm

610

- 48 -15.8 15,9 15,7  <15.6

bond (kg/[err]) . 6.8 6.9 7.1 6.5 15 2 hrs

30

9.9 24 hrs thickness

tely dlssolved. The pH of the final products was adjusted

to 8.5 to 10.0.

Glue formulations were then prepared as follows:



Modi fied starch * - . 50 - - - Corn syrup

60 . - . - 15 Ml asses . ‘ -
50 100 Bl ack |iquor . N 100 - - ~Sodi um
| i gnosul fonat e 100 - = 150- 100:. Wt er ,,’

500 500 500 500 Tot al ' B 1000 1qoe2

1000 1000 20 * Starch whi.ch has been hydrol ysed to give a | ower nol e-
cuLar wei ght aftHe fABRdRbI® Na. | ow vi scOsity THe abov@ nenti dned sadpl es

weig, prepared by 25 plain mxing at 40 to [err] gttil h $9 L. ds were
gc?sswgé( g’&j £

conple- tely dissolved. The pH of the final prod ed to 8.5
to 10.0. d ue ¥enfrEldehydgeresinhen prepared as fol | ows: 30 -19- due
formul ati on No 0 1 part wei ght Urea
f or mal dehyde r'gg?ﬁ)(GS% ce .2108'-9 _ 1%55 , @77‘.11 %é'l)'-yll g?t:‘l
87.1 5 5 \\tWater _ 3.8 13.8 188 18388 1338
Sample 1 - 21.8 - g - - Sanmple 2
- Sgmgle 1. - Sanple 3 213 - - -~ -
21.8 - Sanpimpie 2 -- - 21.8 - 21.8 10
Ammoni um chl orj de %20%@ 7.1 7.1 7.1 7.1 7.1 These gl ue
fornul ati ons WetBPt8e separately to spray a c6nstanf‘quanﬁ¥%§ of dried
wood chips.  Sample 4 . o= - - - 21.8
10 Ammonium chloride (20%) 7.1 = 7.1 T4 7.1 7.1
—/ These'glue formulations-were used separately to

spray a constant quantity of dried_wood chips.

15 The sprayed wood chips were then formed into a
mat having a nominal thickness of 16 mm. These mats wefe
then introduced into a' hot press and boafds:were pfessed
at the following conditions:

20 Press temperature 200°C
Press time 9 sec/mm
Pressure ' 33 kp/cm2

‘Boards were then tested and the results are re-
25 ported in the following table: '

Glue formulation No. 0o - 1 2 3 4

Density (kg/m>) 625 617 633 631 628
Thickness (mm) 15.9 15.8 16.0 16.2 16.0
30 Internal bond (kg/cmz) 7.0 6.9 7.1 1.2 6.8

2 hrs thickn. swelling % 12.5 12.1 13.6 13.1 12.6

24 hrs thickn. swelling % 22.5 20.7 4.7 24.0 20.9

Free f‘ormaldehyde |

(mg/100 g dry board) 28.8 22.5 21.7 23.0 21.9
35 Moisture content % 6.1 5.7 5.9 5.9 6.2



15 The sprayed wood chips were then fornmed irnto a,mat having a
mgl thickness of 16 mh These mats were then introduced i.nto a hot: '

s Jand boards were pressed at the follow ng conditions: "20 Press
rature [err] Press tinme _ 0 - 9 sec/ mMm Pressure

33 kp/[err] Boards were then tested and the results are re- 25 ported in

the following table: G ue formnulation No. 0 ' 1 2 3

4 Density (kg/[err]) 625 . . 1 3 ., 631 .628.Thi ckness

(m 75y T gan §€ povigedrfrom BAE abgid menyidhda BafiR°

(kg/[err]) that Osampldés 91 to74linclud®ng thebsBb2thtatéhackordsngl | i ng 9{

12.5 12.1 13.6° 131, .12.6 .24 hrs thgckn. smeILing @% tzztg 20. 7

24.7 24.0 B 9EREEIN hat REFS EEOR gl [B0PGRHAY BRULYFLIent togtRe 52 5

21.7 23.0 bRAnP, Fampldbl stwhtleogiedhg’a significént free5fdrmals. 9

5.9 |t . can be npticed . fromthe above nentioned table that

6.2
sampl es P to A4t FePeHen R Tet LR a82%188ng to the present invention

gi ve boards equivalent to the blank, sanple 0, while giving a significant

free formal- 5 dehyde reduction and resig savi ng. Exanple 8 Three
sanpl es were prepared according to Eﬁéﬁﬂbﬁ__follomﬁng formul ati ons: Sanpl e
No. 1 2 - 3 parts by weight '

Three'sampies were prepared according to the

10 following formulations:

Sample No. : : 1 2 3
| - o B  _ ‘parts by weight -/
. Formaldehyde ibo%“_” | . 135 135 - 135
Urea 100% SR . 365 365 365
‘15 Sucrose 100% . ' 10 - -
Molasses 100% | - 10 -
Calcium lighdsuifonate (100%) - - 10
Water | 490 490 - 490
Total | 1000 1000 1000
20 :
The abQVe mentiornad samples were prepared by
plain mixing at 25 to 3G7¢ wpnnil tne sgclids were comple-
tely dissolved. The pH of the final products was adjusted \_/
to 8.5 to 10.0.
25

Glue formulations were then prepared as follows:

30



For mal dehyde 100% - 135 135 135 Urea 100%

365 - 365

- Mol asses 100% _ - 10 - Cal cium mu
| i gnosul fonate (100%

365 15 . Sucrose 100% 3 - 10

- 31 - 10 water

2,

490 - 490 490 Tot al | 1000 1

1000 20 The alpMee Bo¥mPILEisRNN6ESs Were prgpared by plain g xing a% St

[err] until the solids were conple- tely dissolved. The pH of the ffnal

pradycts was adjusted to 8.5 to 10.0. 25 due foPaatathoriceighie t hen

prepared as fajpeNstordfhldehn - Gue foigglgtiong 0

2 3 parts by &ﬁght L};ea f or mal dehyde ¥ ngé\l.og 1098599 : 9%599

95. 9 95. 9 &M ( sH1EES) vat er 13. 8 13.

13.8 13. 8 yateroanple 1. e -

- Sanpl €52 - 13.8 1%3'8 %'-B.Sarrpjr:'é‘%

- - Sample 1 13 Ammoni um chl ori de- 13 7.4 71

7.1 7.1 (A¥pselation in water) 10 These glue formul atjons were_ used

separately to spray a constant quantity of dried wood chi pgs. -
Sample 3 - - - 13
Ammonium chloride 7.1 7.1 - T.1 7.1

10
Y
\ 15
20
-
25
30

(20% solution in water)
Ve
These glue formulations were used separately to
spray a constant quantity of dried wood chips.

The sprayed wood chips were then formed into a
mat having a nominal thickness of 16 mm..These mats were
then introduced into a hot press ané boards were preséed
at the following conditions: |
Press temperature 200°C

Press time 8 sec/mm
Pressure 35 kp/cm2
Boards were then tested ani the results are re-

ported in the following table:

Glue formulation No. o 1 2 3

Density (kg/m’) 575 582 579 601
Thickness (mm) 15.4 15.3 15.5 15.4
Internal Bond (kg/cm®) 8.3 8.7 8.9 9.5
2 hrs thickness swelling (%) 10.3  10.8 10.6 11.1
24 hrs thickness swelling (%) 20.2 21.3 20.9 21.9
Free formaldehyds 60.5 39.3 41.3 38.1

(ng/10C g dry board)

Moisture content (%) 6.0 7.1 6.8 6.5

(0]

8

1



The sprayed‘mood chips were then forned into a 15 mat haV|ng a nom nal

t hi ckness of 16 mm These mats were then introduced into

b.é’ were pressed at the follow ng conditions: Press tenperature

a hot press and

@ fess tine : 8 sec/mmz20 - Pressure .35
kp/[err] Boards were then tested and the results are re- ported in the
followng table: 25. d ue fornul ation No. 0 . 1 2

3 Density (kg/[err]) Boards obta1né@5w1th aﬁﬁ? lue Temulat £ T &kness

(mm 15. 4 15. 3 15. 4 .1 nt er nal

8.3 8.7 equigagent. T@°§e2hWW§VEﬁ1&WﬁéS§n9&§dq:ﬁ?qq%ubqkntute 10. 8

Bond (kg err])

10.6 11.1 égf:geé‘ﬂ;ggr%ot l%h‘ék%‘%%%e%‘lelﬂd\}&t(&&q hav@ 1?ower ?ére?b rort0- 9

21.9 Free form
dry board) meéidﬁbydentent (% 6.0 7 1

1 (‘'mg/ 100 g
6.8 6.5

-22- Boagds obtained with all .glue formulations are-equivalent. Those
however That include the substitute according to the present invention have
| ower free for- mal dehyde. 5 ExanpExagplier & sanpl es were prepared

accordlﬁg to the follow ng formul ations: 10 Sanple No.
1 2 3

following formulations:

Three samples were prepared according to the

10 o
Sample No. : 1 2 3
. . | parts by weight W/
Formaldehyde 100% _ 85 - .85 85
Urea 100% A 400 400 4oo
15  Sucrose 100% ' 32.3 0 - -
Molasses 100% o f'. - 32.3 -
Calcium lignosulfonate (100%) :_4 - - 32.3
Water o 482.7 482.7 482.7
Total 1000 1000 1000
20 . |
The above mentioned samples were prepared by
plain mixing.at 25 tc 30°C until the solids were comple-
tely dissolved. The pH of the final products was adjus- L
ted to 8.5 to 10. 0.
25 '

Glue formulations were then prepared as follows:

30

;
_—



parts by melght Fornaldehyde 100%) 85 85 85 Urea

-100% . - 400 400 400. 15 ° Sucrose 100%

32.3 - - Mol asses 100% ' ' : 32.3 =
Cal ci um |'i gnosul fonate (100% - - 32.3 Water

482.7 482.7 482.7 Total - == 1000 1000 00

20 The above nentioned sanpl es were prepared by plain mxing at 25 to [err]
until the solids were conp] e- ter di ssol ve The pH of the final products

ﬁradj us- t U IPEIAYIPH Nos™ G ye formi ations here then pr eparéd as

ows: 30 --23- ‘GQue formulation No. . argg by weight
3 parts by weight U ea fornaldehyde _ :F 81. 81.
81.7 resin (&8wasdiqrgmaldehydept er 108.9 E 814B. 8 81-1'8 8
13.8 13. 8 Y3 q65% solids) ' - 27.2 - -
Sanple , ' - - 27.2 Sampl e 3
5. Water 27.2 Ammoni um chl ori%d 13.8 13.§. 1 13.87.1
7 1 7. 1S]aQn 1d Zp% solution in water) These gl Lga,fé)rrrul atjons werg used
separately to spray const ant quantlty of drled wood chi ps.
Sample 2 - 27.2 -
Sample 3 - - - 27.2
Ammonium chloride 7.1 7.1 7.1 7.1

10 (20% solution in water)

These glpe formulations were used separately to
spray a constant quantity of dried wood chips.

15 The sprayed wood chips were then formed into a
mat having a nominal thickness of 16 mm. These mats were
then introduced into a hot press and boards were pressed
at the following conditions:

Press temperature 200°cC

20 . Press time | 8 sec/mm

Pressure %5 kp/cm2
W, Boards were then tested and the results are re-
ported in the following table:

2 e .

Glue formulation No. 0 1 2 3
Density (kg/mB) 610 590 597 615
Thickness (mm) 15.9 15.7 15.6 15.9
Internal bond (kg/cmz) 7.9 8.1 8.3 8.4

30 2 hrs. thickness swelling (%) 9.8 10.2 10.5 10.9

2l hrs. thickness swelling (%) 20.1 21.3 20.9 21.8

Free formaldehyde 40'1. 15.3 17.1 16.3
(mg/100 g dry board) ;
Moisture content (%) 7.9 7.1 7.6 8.0



The sprayed wood chips were then formed into a mat having a

F& thickness of 16 mm These mats were then introduced into a hot
s/and boards were pressed at the follow ng conditions: Press

t enperature [err] 20. Press tine ' 8 sec/ mm Pressure
35 kp/[err] Boards were then tested arﬁﬁt'he results are re- ported in the
followng table: 25 @ ue formul ati on No. 0 1 2 :
3 Density (kg/[err]) : . 10, 590 597 615 Thi ckness
(nm) Bpards °P§a71ned61‘?51‘€’ alﬁ&sg’@“? nf @FRYuFabARBS (RGP err ] Yo
7.9 8.1 equlv%l%nt THose Hbwevedthat hm’ﬂr@@é cnel upgtithte 9.8
10. 2 10.5 .9 24 hrs. thickness, swellj (9% 20. 1 21 3 20.9
21.8 Free forawq;"éﬁtme to the Presenﬁolriventﬂi@shave 1%, Yery 8ée3fPRg/ 100 g
dry’boar d) M?rlaib dé)rité%ﬂ}ct(l@n and resin dodt savidgl 7.6 8.0
- 24 - Boards tarned wth all glue formul ations are eqw val ent. Those
however % hat include the substitute accordi ng to the present invention have
a very big for- nmal dehyde reduction and resin cost saving. 5 g 10 15 20

10

u.
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30
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25 30 ___._25——~r—€tﬁrNEF—1 A substitute for am no and pheholic resins

in the polycondensatl such resins based on f.ormal dehye for bonding
wat er penﬁ ul osic particles, ‘characterized in that it
conpri ses

with at |ehst® one an1de and/ or together“wth at | ease one phenol,

non-resi nous condensation product of formaldehyde and urea, and (b sugar
or a sugal-.;dgt vative or a by-product thereof or a.starch or a degradation
pr oduct the+eg§-or a mxture thereof, and/or (c) a raw and/or treated
Ilg%ﬂsulfonate 2. A substitute accordlng to claim1, character- ized in

that it contains 40Ah%u‘%%él%e@';mt Shi NGt ela ﬁuefbff@sfééyﬁg ﬁ&CQﬁQ' ng to

claim1 or 2, 25 aracterized in that the weight ratio of a) _t

.ion of: (a) i her at | east one aldehydeigzgfther

and/ or c) Pod YSOndensad ipnt oty suchs g initkased 1 FRrRal dehyen §°r \
char aCter'banﬁng‘ Waltedt peiretrrid rejnscolfl@lodde bbaﬁﬂﬂél’és?) is 30 1.0
to 15.0:1. .5. A suhstitute cordlggato one of clains to 1415 charPcterlzed
in that tﬁ@§QQﬁ§ﬁﬁﬁ§QQ;ﬁ%n Tﬁr%&%ﬁaTﬁeﬁ?ﬂ%ous solutio

(a) either at least one-aldehyde together with at least one
amide and/or together with at lease one phenol, or a
non-resinous condensation product of formaldehyde and
urea, and _

(b) a sugar or a sugar derivative or a by- product thereof
or a starch or a degradation product thereof or a
mixture thereof, and/or ' |

(c) a raw and/or treated lignosulfonate.

2. A substitute'accdrding to claim 1, character-
ized in that it contains 40 to 52% by weight of water.

3. A substitute according to claim 1_or-2,
25 characterized in that the weight ratio of a) to b) and/or

¢) is 0.1 to 50.0:1.

4. A substitute according to claim 3, character-
ized in that the weight ratio of a) to b) and/or c) is

30 1.0 to 15.0:11

5. A substitute according to one of claims 1 to
4, characterized in that the aldehyde is formaldehyde or

acetaldehyde.



6. A substitute a e of claims 1 to 5, characterized in that

t he I de | rea nelan1ne benzoguanani ne or di cyandi anmi de. 5
, ubstl @ﬂ one of claims 1 to 5, -characterized in that
henol s or resorcinol. 8. A substitute according to one

of clainms 1 to 10 7, characterlzedlg@ t.hat conponent b) is nol asses, dex-
trose, gtucose, fructose, sucrose, corn syrup, wheat starch, nodified starch
or dextrin glue. 9. A substitute according to one of clains 1 to 15 8,

characterized in that gonpaAfit Muts MEOREUAE §680bne UST E1£BMST UMto V |
| i gnosul fonate or black |Iiquor, 10. A process for preparing a substitute

accor di ng t0520Chﬂnﬁ@ﬁﬁrl%ﬁﬁu%ﬁnﬁh49eﬁh%yaHF§§0F§|Hﬁeﬁn WRIWrea) either

at | east one Miihdatlore@styongiamige. and/ or together with
at | ease one p%eﬁh¥ﬁﬁ -rég?%e3|nous conde%satlon product of formal dehyde

and urea, and 25 (b) a sugar or a sugar derivative or a by-product

t her eof a starch Ory éheﬁygg?ﬁﬁgbrg&??fglﬁgeggogngrog @1§1ng1tggreof

and/ or Pc) a raMIand/or I gnosul fonat e
process accobdi rjparmactienined inHhaktdre Pb@ﬁoﬁylprEbéﬂ@hglﬁssbfupron

whi ch contalg%s%Q,J%ﬁg?%)by wei ght of water. . -27- 12. .A process
according to ST or

_ 8. A substitute according to one of claims 1 to
10 7, characterized in that component b) is molasses, dex-
trose, glucose, frdctose, sucrose,'corn syrup, wheat - U
starch, modified starch or dextrin glue. o

9. A substitute according to one of claims 1 to
15 8, characterized in that component c) 1s ammonlum, sodi-
um or calc1um lignosulfonate or black liquor.

10. A prdteSs-for preparing a substitute according to
20 claim 1, characterized by dissolving in water
(a) either at least one aldehyde together with at least one
amide and[dr together with at lease one phenol, or a

o

non-resinous condensation product of formaldehyde and

urea, and

25 (b) a sugar or a sugar derivative or a by- product thereof
or a starch or a degradation product thereof or a
mixture thereof, and/or

(c) a raw and/or treated llgnosulfonate

30 11. A process according to claim 10, character-
ized by preparlng a solutlon which contains 40 to 52%

by weight of water.




chéracterizeﬁ‘fﬂ—rhér—rhe—mETght ratio of-a)-to b) and/or c¢) is 0.1 to
50.0:1, 5 A process according t.o-claim 12, character-

ized in thiﬂlﬂ“ﬂumuﬂl&ﬂﬂlll oof a) tob) and/or c) is 1.0 to 15.0:1. 14. A
process ac L ~clainms 10 to 10 13, characterized in t '

t he al dehyde used is formal de- hyde‘cﬁ7ametaldehyde; 15. A process
according to one of clains 10 to 14, characterized in that the am d¢
is urea, thio- 15 urea, nelam ne, benzoguanam ne or dicyandjam dé
proggss according to oh2. oh Bregess Aeerdine charakd i 2P nthat the
pherbdl used i { § =35l f r I o 4. according to
one of clai rrsc%fgl?%pél%%é%%a%c%lgér? z@gé)'i"ﬁét at% f%%ﬂioonﬁoﬁégf&ﬁ) used is °
nol as- ses, dmdfases) gisicdst, térhBeBsd, sucrose, corn syrup, wheat starch
nodi fied starch or dextrin glue. 25 18. A process according to one of
claims 10 to 17, characterized in that the conponent_ c) used is ammon- ium
sodi umgor .cal ci um | i gnb3ul Acpreeeess ateekdinguee.choim 12, character-

E - 28 .- 19. e [ f €4 [ 5 rabl e

| i gnocel | ul ost2® Patt ;Atc%gtg/\%l%%?%}gtnpﬁgig %%r%%% tg)rg %ﬁdeﬁr:% icg’ap:gési n and a
resin substitit® s tbabmded in.any oe clains 1 to 9. '

14. A process according to one of claims 10 to
10 13, characterized in that the aldehyde used is formalde-
hyde or acetaldehyde. ' '

15, A process according to one of claims 10 to
14, characterized in that the amide used is urea, thio-

15 urea, melamine, benzoguanamine or dicyandiamide.

16. A process according to one of claims 10 to
14, characterized in that the phenol used is phenol it-
self or resorcinol.

20 .
17. A process according to one of claims 10 to

4

3 in that the component b) used is molas-

T R T
16, ChnareceelrLn

m
[4

\_ ses, dextrose, glucose, fructose, sucrose, corn syrup}
wheat starch, modified starch or dextrin glue.
25
18. A process according to one of claims 10 to
17, characterized in that the component c) used is ammon-

ium, sodium or calecium lignosulfonate or black liquor.

30 ' E



- 20.
-resin or_a phenol formal dehyde resin. 21. A glue accofding 1o claima9 or*

A gl ue accordlng to claim 19 wherein the resin is & urea- fornmal dehyde

>

claim 20 ns amioni dm chl orj de. .22. ATesin substitute
as i ﬂ I m I“ﬂ“ﬁll 9 for usezgn_the preparation of anine or

phe qgnp, esi n-basad @l ues ftor use in the manufacture of articles formd of

ter-penetrable lignocel lul osic particles..
19. A glue suitable for use inubonding water-
- - . . . . . £33,
penetrable llgnocellu1051c partlcles, whlch comprlses an agf
amino or phenollc resin and a resin- substltute as claimed in

any oe claims 1 to ‘9.

20. A glue accordlng to claim 19 wherein the resin is

a urea- formaldehyde re51n or a phenol- formaldehyde resin.

21, A glue accordlng to claim 19 or claim 20 which
further contains ammonium chloride.

22. A resin'substitute as defined any of claims 1 to 9
for use in the preparation of amino or phenolic resin-based -/
glues for use in the manufacture of articles formed of

bonded water-penetrable lignocellulosic partiCIes.H




