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Abstrac:t The [duefaction ofwalnut shel]l by using sulfuric aciy as a catalyst in phenolwas nvestigated under different rato ofwajput

shell © pheno’l content of cataDIs,t reacton tine and reacton tmpemture Resu]ts showed thatwaput she]] was rap dly liquefied un

der he conditons W ith Processing of the l'ﬂuc{actior’l

the anount of resdue and free Pheno| decreased The range ofmolecular

weghts of he resultants dramatically decreased in the mnitial s@age of liquefact'pr} ©00 (Camparpg © the conventonal PF resin adhe

sive§ the liquefied wahut shel) Pheno) pmaldehyde cocond ensed (WPF) resin adhesives were acceptah e for ppwoq]
Key WOrd§ wahut sheLl phenq] liquefact'pg phenol pmaldehyde resin adhesives

CILC numbe; T8 51 Docum en t cod:e A
It has heen found that |{duefaction $ one of he
usefulmethads Pr utlization of hiamass' 2 n this
paper the opjective is 10 transpm wanut she]] no
Phenol type adhesives hY themochan jca] [iduefactpn
in the presence of Pheno|w ith sulfuric acd catalyze(

1 Exberinenta]

1.1 Matrak

Walnut( Juglans Sigillata Dod)  shell meal (>
100 mesh) was dried to a constant weight and kept i a
desiccator hepre use The canposition of wanut shell
18 |Bnnsg3 g 1%’ celulose 2o 06%, hen celuloses
19.90%, and ashy 46 ona dyweghthasis?
1.2 Lfuefacton reactpn of wa hut she|l

A mxure of wajnut shell Pheno] and the sulfurge
acyd catalyst ©oution were heated in a three flagk reac
tor at definite tamperaure under constant stjrring and
reflux The resu]th€m xturewas cooled and poured jn
10 dioxane_watar( V/Y 8/2) solution after [quefac
tion The diluted soJutpn was fijtrated under reduced
pressure The dioxanewatr msouple resijdue was
dried 10 a constantwe ght and calculated for the Percent
of residue  Mokcu hrwe jgh t distribution profiles of he
resutan tweremonjtored by a GPC ¥stam  [Free Pheno]
cornent( UFP) was detemined according t© GB/T
14074. 13—1993
1.3 Prepamtpn and detem patpn of the adhesves

After [[duefacton NaOH solution was added in©
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the liduefied Products omaintain fe vajue of PH 10 ~
11 Then the cajculated anount of forma]in ( 37% &
queous so]ut'pn) was added to have a cocond ensatpn
reaction atgy ~95°C under refux with tow] reactpn
tine of5 ~gh The genera] procedure for ynthess of
conventiona| Pheno| fomaldehyYde resin was plloved for
canparison  The hond Properties of e adhesives were
measured accord ng 0GB/ T17657—1999

2 Results and d iscussion

E ffects ofvarpus reactpn Param eters

Table1 showvs the effectof varjous reacton param
eters on the |idueficton ofwanut shel]l nn the Presence
of phengl using sulfuric acid as catalyst Frm the ta
blf’s the amount of wajnu t she]] residue rama ining the
molecularwe ght and its Polyd ispersity( M/Mn) of re.
sultan s after [{duefiction reduces considerahly wit, he
processing of [iquefaction Buta reJuction n the unre
acted free pheno] was happ ened 109 especally n He
mnitia] stag€e Thismightbe due © the nature of reactjv.
ity of phendl*  In fe inijtia] stage of liquefaction  he
amount of resjdue and molecular we 8ht Of resutants re.
duce quickly But there s sane wanut she]] residue
renainmg in the solutiop and themofcularweijght and
its Polydispersity change a [ittle  especia]ly afer
120mn
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Tah 1 The effect of varjus reaction paraneters

m the |jquefacton ofwaut shel

S Ph H S), Tme Tenp Residue UFP
% mip  C % %

M, M, MM,

Effect of wanut shell Pheno] rato

1/2 3 60 120 26 49 840 945 757 1 25
1/3 3 60 120 19 08 1740 929 809 1 15
1/5 3 60 120 6 60 3231 706 678 1 04
E ffect O[HZ SO, oncean gration
1/3 2 60 120 20 79 1732 974 832 1 17
1/3 3 60 120 19 08 1740 929 809 1 15
1/3 4 60 120 10 48 12 67 940 806 1 17
Effectof reacton tine
1/3 3 5 120 48 84 41711030884 1 17
1/3 3 10 120 25 88 3610 994 855 1 16
1/3 3 30 120 22 21 2833 963 832 1 16
1/3 3 60 120 19 08 17 40 929 809 1 15
1/3 3 120 120 1562 1025919 802 1 15
Effectof reacton tamperature
1/3 3 60 100 28 86 2194 979 846 1 16
1/3 3 60 120 19 08 17 40 929 809 1 15
1/3 3 60 150 939 1433990 814 1 22

2.2 Pmwoperties of he adhesiyes

Tab ko represents propertes of the Pine Polywood
for concrete fom honded w ith W PF adhesives canpared

10 the conventiona] PF adhesives

Talhp Properties of P[fwood for concrete om
bonded with adhesives

Jtems Standard vajue PF WPF

MOR  longiudina] =24 41 40 6
(MP3  Horpona] =20 3.5 276
MOE  Longiudina] = 5000 5442 5461
(MP3  Horipona] == 4000 4314 4299
Bad Strengty MPa =07 120 133
Wood filure o5y — 956 904

Fran Tab]ez WPF adhesives can he successfully

applied 1© bonding the Plywood for concrete fom

3

Cconcluspons

(1) W alnut she]l was easily |iduefied m Pheno]

bY using sulfuric acy as he catalyst

(2) The properties of WPF resin adhesives were

close 10 those of the conventiona] P resin adhesives
WPF resin adhesives were acceptable pr plywood
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