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. . . . • ..... ·. . '3;11;Y:1J.\,: ., .· . ,, ; ·order ... to, s.tudy the}'fate� o'.f hemicel-luloses in sulfite,
· .• i ., :kl:;,::(;:·. :·:·'t'tl;'.,;,"',:;,:tt:,:;;:.:-- ':· /):;'.t,:.'}}/ .. ·.··· ..• .. ·. i 

"P):l,lping,:. a· 'full?'surjtey cif'. the· ie'acti6ns·: involved: arid .•the

t'echniques'•.whib�;:::Nii': :•1i�r�t:t�i'.�ss·r\i1••1i·p,'r.o�oting,th,e 
',' ''.'.•.• •, ,J '.'.',: •,;,·•,.'(.-,. c ,,',' 

·• .. r'.'te�:\iO� '.o\ f�f, ;{�eln1��i,f N.f es' ta� ;�tf fed ';u t;
menta.tion,,th�n J:e>llowed:"with.;WOO.d' 'analysts,·· pulping,> arid. 

ana;�s1 s /r f .��l\i�Mf iP;tf tf if f �f �c ei: ;) i�b� the' resul tf it

can '•be seen''.that:teither>a:,determina.tion·:. of :pentosa.ns· or of 
. , •. . : ,· •': � (;,·I::;;iz:;>>f., ' }.:;?,;;.,: ,'i"> .. , , .. ··. :. ,}:',i:'i, . " ·: .·.,. .. : . : 'f .· 

hemicellulos·esi wfll: illum1:nate'-;;tne::relati ve ·amourit:of;,heint�
. . • .. • .. -:: .:·:.,�tf: · .. •:':-,:)::;�•:i !,:}•\.:' : ,,.\;,: ... · · < :> · }· , : 

celluloses in ia,l'set ofYsamples··�t/However, >the, hemic�llµlose 

va.ltie·· .i:·•mor�·:•.,;;�'fif�'i;·"•f¼£fiti;t"fi:.ilili·:. ·• :',The···total• i1�ic1 .·. ·· · :'·.; ·-:, · ··:.\ ·,•·· '.:,:,;::,:"1rt:f:\:,.:.:\}1fVj/,' 1};:•,.,:::,; •• <t ,if·/•;a p:u1p: is gr.e�tJy/Jncreas:eci\.by: starti'ng ..... 
alkali'ne ·pH'':ti��H�t1ow1�t<�h�L'�i1dit'i,':t�: i�cre'a's'e• �s·, the 
,· ,;•,,,; ... ··, :'·,:<ik:/£/.;' '.�:rJ•\, ,::•"'·.!?.'· ··.':�· .. :,::: •. ,,."/·,:.·,,f< "' . •··• !} 
proc·eeds:.. : , At·, tne'� lpwer'.ed. :pH:- le:v:el ·, •the;hemicellul'oses
·· :• .. ,. ·· .. ,.:,_ :· ,.;.: .... \)d�t,frJ,,\'· ·. •>;r,•�<\�':i';f'.{l(:> •J\'.f\;'\{'h ,. �•- ·, >t·,·.•, ;· ., ... 
· redepqsited ,bn/the,::cellul' ose:. 1f.:l.bers':tof:increase·the· 

: ·; /< .\,<1:jj:{ �,..--

' :�,-;} �:::'·=� :,�/�;:�.:�.��·: ''.s:, 

- � ,' � , { �
.:�·::�··�>!_ '�· . . . .,

.::L(j}V;:: . 

:,··,:··. ',-. • ,/ ','\.•'· .,,;; :,,:,))t\

,'..,.';.:.<_. ,r 

. ; ·, :, :,;.:i\f ;�;�tr/2'.:.-•·· 

.·•t:"�t},/!!l�;;:::.f. 



. INTRODUCTION: 

BACKROU 

� .. 16 

. CONCLTJSIONS. 



' ,, ' 

Wood., 

( 1) 

one of the primary sources of.fiber for 
: ' 

paper,, 6onsist�·:of Vc.c:,rious chc:nical, species� Cellulose, 

r;: crystalline t)o,lysaccharic:.e. of pri:ni:1.rlly glucose mono-. 
' .

·.�ers, ha� becin lons recognized ?Sa strong fibrous CTQter�

i�l, excellent for paper. The �norphous polymer lignin

giyei-iigidity and strength to trees as it binds together 

.. the e,gslo:nera tions of cellulose chains. J1dd1. timic{l mater-
. . . ' 

ie.l. is present in ·wood ·which :is· eErntlY extr.c:.tcted by Nr1ter 

or alcohol-benzen��xtrhction (procedures. The remairiing 

:ntJ.teriE1l ,::1ft2r such rm extraction ·and subsequent deliqui-
. 

' . .. 

fication is termed holocellulose. 

11 'i'hose portions . ( of holocellulose):. th�.t are 

re:no.vuble by alkali r:,nd those. 'l;hich nre. hydrolyzed. by 

dilute acid fall. into· the clr:iss of hemicellul6ses--a term. 

de 1rised by s.chulze ih 1891 to. deli:ni t those cell: wall 

com1)onents 
·, .. ·, ", ·.,. 

' 

that were internediate,between a 

sctccharide ( like s t,irch) tmd_ the· structur:;1l polysn.cchnr� 
. . . 

ide-cellulose � " ( 1) these · nt:?n��ellulos� polysaccharides 

of wood, alon� with relatei�ubstances (f�r ex�mple,. 

uremic acids) : :1.re in t;eneral of. lo,·:er :11olecul9r. weight, 

lower crystallinlty, and m�re heterosericous an4 complex 

structure th�n wood celltilose.: 

Her:iitH!Jl 1.1.lo�e� contp:riirn' iifte'en to tl11rty.· per:..:' 
. . 

cent ··of the total· of 
, " ,, . .

a, .. given.· 1,i1ood. -·�a.mPl:e,._· ·'r11h•e:y, clre ,·.'•· 

., ... 

l,,:, . ,�· ,, ,, •' I 
• i ; •• , • •  

. .. 

',' '', , 



I 

(2) 

dis�ributed throu3�out ihe �ood fiber, concentr3tci� pri-

fibers. Afts��undsrs6ing cne�1cal tre�tment, the. concen­

t:!.1ation of l1!.'.10licell1-1.lones shi ft.s to a maxiznu� in the S2 

layer of �he cell �811 as the �ore accessible hemicellu-

los�s a�e removed. 
:,i,,, . .. ;, •. . 

• ' 

clu,cled t;l:E:t ch2mics,l ponds betueen cellulose and heni-·. 
r'<: ' ,: ', /, . . ·' ' ••. i :·, ,•' � .. , . � ·" � : ' ,' -

ce1lulo2es .. e . .-:::.'? unliltely but that such bonds· may be present 

re�ainin3 substituents of wood is difficult due to the 

I'o isolate 

he::ricelluloses � all:uli e}:traction of wood ::iea.l ( fi1�ely 
. . 

divided wood particles) or holocellulose_ is followed by 

prccipit"ttlon of the species by alcohol or such selective 

p�ecipitation agents asibariu:n hydroxide, lead acetate, 
' 

' 
' -

. .::'�hlin;;::; :"olution o:c ciU:yl quaternary a�n:noniuJl salts •. 

�6gr�dation ,·f he�icelluloses durin5 isolation mny be 

ret,Lrded by c�,.rrying out the extraction at a lo,,;er. te:n.p-
' . . 

' 

. ' 

erature in n :1i troge-r: o.t:n.osphero. :{eduction of the species 

· by borol1ydriclo prior to, extraction �1ay. a,lso _prevent degrc,..

do.tion.



' ' 

,' 

' 

l 

(3) 

·c9.n be r;1r.1d.c in :nEmy "::ays. · 11.'he 'l'app1 Stanclnrd, a 1971

revision of 'I'19m50 and ·r·22ts6:;3, · for pentosans (2)

ut1lizes determination ci.cid. hydrolysis

to furfur.al. ,\nothe:r· coloriL'letric method involves· the 

color chanse of n stundard potassi�:n permanganate solu� 

tion. S:nall smoum;s of her.iicellulose may be detected 

hydrolysiD of the he�icelluloses by hydrochloric acid� a 

orcinal reaction, and 
'· ' 

spectro:photo.nctric d,::tc2•minr1tion of the resaltins · color. 

· f'u'.r:thcr studies ':-rith the aid of fore:nentioned

C '

tl1.Ett tl1ey .Strc :nqde uJ1 o:.� · se,.r..,; 

:c.ain types. l'hc su::,:tr :n.onooers included in h.c::nicellulose 

are of two typos: tie hexoses or six �enbered rin5s 

tive groups forn the he□icelluloses. Exa□ples of 

dr;:1:::-ivati ve e;:::ouin include 

· 1) · the �0thoxyl group,

2) the ecetyl group,



(4) 

r• �r . :r 

.. · !3\,: . the metho::yi:'iroup. f�s 'an' e:ther ,oi1 the 

' :; ::rosftiod; o:(,'glucoronl'd acid,: 

; c'. 4) ,, th
1
e· :retl16/i1: group ;_j� a nietl1yl ester o:r a

sroup as cs t er··.-. 
. d 

'11he short side groupinSs' ,a119- branc.hing <.
-,�' 

cause the non-crystal line s'tructure of> he·l,icelluloses .'.

For ex_e.xple, in hariwood§ one'of·�the· major pentosans is ' . ;,' :· 

So fti;ocds. and. hard ;•:ood::, · di f •. . . . , 

. .  

fe�.in predominant hemitiellulbse speci�s�, ·one·-si�{tlT;. _of�

howev,er, glucomsmn:::m 

acc.ounts. for only two op three percent 01 .... the tot�l'.her:ii -:- · 

6elltilqse fraction. :-:ef;1icellulose species .stlso vtiri-: in. 

their location in the cell,�as is·evidd�t 

ing table t[tl:en from :i:ydiwlrri.� {J.) 

fror.1. the·• follow-
,. 

'Distribution oflienicelluloses· in ?ine 

�:iu.21:11er•uoqd.. Tracheid 

., G.si.la.ctan 

·, Cellulose

Glucon,:mr-:1,n:i.n. ·· ..
. . � ' ' 

Glu9,ux·onoar,�1bi nox:yla n 

Ht fractions' of cell wall
. •carbohydrates assumed-' 

.r,; +· :,:) ;-- Sl 

·''' > ,, 
·. o ·, .. o·

c· ... � 

:.�; 

··.· .·,; 
,-, ;� 



( 5) 

loses a�� si2ila� ,to, thosp of celluiocie. It is imporiant 
. ' : . . _,, 

' ' .. : 

to :"e�:1e:11::Jer t�rJ; 6111.3 1-cey to tihich reg,ctions tr1.�-:e plrlcc is 

' ' 

-'-i1°n, t11e 6-("�rqt:i:,11; t1·"' ,::el 1_�_•lor-,2. 
""· ,......... "' - "' -. ...,. ___ ...., .... - �  ,'i, .. - -

• • ' " , ,  ' ' ' 

L 

' 

o:t.11';1k,,,-.n,�··0° 0·••<.:·,c,n.' ""U·,.,_.Cl"Y'.:". +-r.lrp,:, J)lc1c·;� . '>"nc�•·1lti l�:,.. j n _ .. .,., ... c,..��·�•-.J•-=> -Iv •J·••···-·c;:;� • ....... (·,j'�"-- .....i . v�,.., .. ':.._--.J • ,. � ...., 7 � .--:i-. ...,. ... :�)- ... _ 

' , . ·, 

Under ·milder con-

··ditions a reaction crlled the peeling r��ctibn �dris tc

·. :aogruda the cellulose and ho6iccll�loses. This reaction

rcoccu::::-. 

. ' .

o..11c1 ;(i.d.d as : n�):"'oc;:.""' <;ssi \:--.s 



(6) 

peelins reactiori �ec�use oi the shoit�nins of the poly� 

. . ' ' 

¥..,·1·.��. o·�.-hP�_ � 0 nc+1��� 0� 'n°�•c 011,,10��- 1n�l1.idc 0 a�1��o·n�.,J,_ - - - ._..,,, .• ..,-�;...� ... �! ... ) � ..;;;.�:1- ---- v.. ·-:--"'�-:, _ t.. J .� -- c ... _,J..�.., L,_ ,. 

the influence of t0�icclluloses ory p�lp ru1d �aper proper-. ..... , . 

ties. 
. . 

bf'.>"•t'1b•11t,; . .' ;-�piv,-·•· ''"'0�1)11011,.:;. -'-hn h;.,,.,-1 .... 011 1 tl.oc:6s +-c,:�>,. Q},.1 
-�- ... "": ......... ,..; • c, 

,,.,,,._._1;,. '
;, 

•,,1,,_P.J. '"7",,:.: 1 ........ '..)' � .. ,.�u .. .,._,.,a..,_,....,._, -"".• ._;;,_. �;,..,., .... � 

bility 

increased 

affect the powe� co�sumption in the beater. tio�e investi� 

ity should b� nttrl�uted �a�� to their locatiori in the 

structure. The a�orohous nature of h27i6elluloses cannot 



, , 

he�nicelluloses. 'I 2::1 r anc1 opc�ci ty are specifically :rren...: 

,, 

[7..l"' C:>:. 

as.�eins increased by the 

content,• 

fib6r to 1iber contact 

the ,sheet ciue 

, i < l ' '' : \ t 1'' , , 

to lmr op�c:i t:;r, low. noso:"benc:;, &:nd/ar 
, , 

1�utl101�s-, cii ffer [t.S to

fhe concensus ind��!,tes·t�at twonty percent heiicellulose 

stren::,;th 

_tho pulp.· 

' ,. 

. 
' 

-t·•1 cor1•1•-=--"r•i ,.:ti· oulni n·· 1,1"';n'l. c·-�., lulo'-"�'�· v·.-..r¼ ,·.-,�-·o · n .·, 
• 4 J, .... , -, .. �.• J.....,. .;... _ - � s. :_,,. C., .J.. . 

0 - .... , . .• , ....... � . ....,,_ �) 

, , . 

;·., 1,--:. ·1·�.-i--�-i C�·11·,;10-:;P·� · .. �l;,,_:)· fi nr-""(ler; (�,c. , D-.. /1(1 "i ... -�.-'°'.·, .... ,..., • ...,.....L...L, ---v. -.. _. '-" •· - .._. "":"- ... J- _,,....,..__ , vJ.J 

perct:mt of '�he 'l1tHtlc�el11..iloses_ in spruce ;r sb:ty-:-:Ci v0 :per- ·. 

cent o:!:' thr::; ,h.::i::1ic?llulcse;3 in .birch are lC:i�t., 



.• ( 8)

The .cooklns cohditfons igvolved will �reaily 

influence 'th&,' fate o·:: the hemi�elltUoses in pu,lping. Under 

arabino::ylnn · becom2::; t:1e artifact glv.'cu:-Cono:-:ylfJ:n� 

. , 
�-rater .so.luble zylai"i e.re. also 

•. ',, ' C 
,• • ,.::, ':,' ,, • 

ch::tracteristic: of: acid. ·pulp-

J!9.nnan,, lc..'r"'e '60:it·�rit 6!' :11:,rgely :,;,rate:i:.· .- insoluble :-:ylc-m,. 
, •· .. ��.;-•.,,/ 'r,.' •' •,,� 4� F\·�> • l;, 

2nd th C r2:n6v2.l of e.�sentially all uro::-1ic ,Cl.Cid bral'.!ChGS 

are 

' II 
.,_:, :, 

�; �•··11 i1.,·r.. _,·,;\.u:11;\n� ' ·.1 !\lkai1-,.,,c:; 1) 1' 1\:) C f :0.,,.. .-:i +o
.

t.-,1,,....,.. :.,,. .- ..,. __ ;' ·" -J,. "7'f'", :;,, �: ;,, .•. ••. l,.,i,,- .'.., ......_ __ V ..._,.,�.,.\.,4, V 
• . � �-. ·r"' ·, 

saccharinic ncid 

lose r::olecui'es. 
. ' . ' . 

1'nvolvci�, 3::l!'e than one ,reaction at a tiae. r,:riny ·reJ.;tiq!E� . 

compete with each oti'ter •to. Pl"oduqe_ pulp_ fro::1 �-:dod.� . .:\U:o: . ..; . 

bonds.; 
•• t ' 

·:rr1· ::.�ecen
J

v

' .. :I' :·· ' '' ., ,"",'.' ,, ' ' ·.,•'.'"><: "' \ ,_-/_�.-',:, ,", ,-.. ,·:,, . 
1-).as be·.zfr1'to ·�nc!'q�:;3 ti'le yield -'of, pulp anc, thus ,r1r.:.1,:,c;· bette_r 

' ' ' ' '. 

: ... '''' : ' .. : .. '' .• ,:· '. : ' '; :: ,,"::·: .: ..... :,.,,.,: ./-'::''·.' .:- . .: ': ·. 

US
.
0·

.
· ,0:."?imi �O� .. �·J'°-: j_, :�-3:�gur��:,e•s,_ •. ' 'l'� .. i��re�:S,:

e

i �-��?· .�·1!!}( i :_ ·:: 
v�r,iotfr:: 'authol�S ha.J,J ::rh1.c110d:.-thd, sb.::bilizc'.'ttoh\:'of''·c'b.fbo..;.· 
'_:///'\:· : .:. :'.>>•;:.' .. · ·. ·.· ·, ' ,, �:' ,",' ::i,' -:-:. : ,.,,<,_/ :: :_·: :/_}.·1:·::,:,,.;-;:,;::;> :_::\
hY:slrates oy,p,iffer:,:mt,;mJ Ythod:c-:;. ·· P,ulpinc;· u11:.e1� qondit1onq, 
' f',',' •:,•• • ,."!\::,:' I •,,• •, ,..-, ,;,-, • • ',; 

,''••�/• 

< 

. ._J,,'!,"i_• .... 



' :,\
t
. \, 

,, 

. ! : 

.· ,favorabte t6 ··the precipitation>o(hemicellti.loses '.,on·<.fiberi:;' 
1►'·,,, ... 

i:nprovenient. ,of imPre:;nation· by: 
:_ 

. 
. ·., ' :•::- :,· 

. 
' - ". •,•·:';, '": '·' .' 

' 
.. :: ', . 

· surracie:.:acti'.Ye.·agepts, 
" ,. r "., · , ·. • -·,, 

ac;eierii'ti�n of ,:a.�11k£{ti6;{1on' by} 
•· ' . ' • '.: 

.- '·. � ' 

' • 
• ' ' . t' • ' ' 

.
''

,
''• 'l ,.,· '•

. ' 

.vapor .1)hase > or two .. stage cooking, the use'iof ,catalytic . . . 
hydro5eni:ttion of lS.gnfn ,·Jn:d the us·e:·of\griseous. 6:<:y5en'· as 

deli g�i{rci�i�n···ag�rit. ��/:a�·1::niet.h"6��:\)t.�ti°1; ha-i�- .be�n . ,:.\. 

,, 'f�und '.flel,1)_',rul fri the stabil{�;tion ·;'f ht.::Il.iceil�loses .: 
• 1 

.·. :�/. ¥11e addition :of ,.)reducing agents hits' been· studfe:i.'' 
·\�::.• 

ensively .• 'i'.'It hris b'ee1r 1:shollrl that ·a.lkaline'·\iesrad.ation
' ',i . • 

, /� '·, 
� 

' ',, . ' . '� " . 

.. be substa\:iti?,11y repuced thro1..�gh th�. exciusion of air ,··,;:' , ... ,:-
' < ' .. '•• .• . 

i:.l
1 through 

,.-;·.:,•hri's, been. sho.wn tha,:; nretr�a tment is. niore effective th1;1ri - . � . 

line ppeli,':ag. 
' , � . . 

ccmsu:npt�\,n as it reduc:�·s·; the carbonyl groups, an� nets a 

yield ihbt�ase of '.lP to::_i�f�;e pere:ent:'.based. on: :fa-ie i'!OOd/ 

used. Krhft sheets with and wi:thout · borohyrir�de were macle· 

in. one., sthdy. 
• ' ' ' 

< 

(11) 

.b�at°ing· �fvq.,.,::1ore. hi ;hl;;\6ndecl.
.•' ,,. 

. "'I 1J 
1
,J 

l 
• >:•, �-�- ,,',r /.' 

bulk bn''.
i
'}fibfl_.,.. a.·�nr.:.i'ty '•", ·,01.1 fu,.,.._·t"1,_,.;.:. •. · ·o· ec1.+�n··�-·• t'•n·e,'s 6 'd{'f'f'r,.;..;..;•';•'

:�>,�:),'." - ,, ,:, •... ·-· ' '. -:,-: ::,. ":'..·.· -� -- ,. ,'•"
:en�cs:-�'.1·s�ppce.r.·· • /i'he fibers·, upon·'.:c16seriqh:i.mination; hf > 

>t�e', 1j�i';;,: �rith,.'.bo;�hyd.riae:· >hf?�d. -� ·, �"rndl1er c;�ss<::sJct i'ci:ri�t . 
•'. I I: I ':i::.--:.-_,).'.".•,," ' ,,·1, ,· � '::,,•.' � I•.,•·,:, :.';'\

1 
.' 



'(1.0J 

l1y,'":.raZ11:1c. 

st£t1JilizC 

. . ' 

-l"'l c::..'f•!"� ·'.'.',· ..-.�1�-·�r f�., �· ..., .,,.,..,_ (""'! �'• I"°'! �,, .·-r-. \�".i ·�c:._· ,: .,-:-�....;",-::,.�""1� 1...; ........ .:.:.LC ...... 1 .. -� v.�- •·• vO ... :.1'J --� i V l--1 .. .1. 0... ,L "'-·"" �,p.; �... �- .................. ...... :,: ::.""l:�n ,,;t2 s f�•,'J:'1 
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:1e:-\icelluloses on the cellulose fibe::."' :::. 
. 

' 

Another �ethod of causin� 

th� redoJo8ition of je�icelluloses has be6n dcscrl�ed. 
. ' ' 

' ' . 

-:-::p_"Y't, �--f' t:1.,�.-"' '�"'o'r�,,,,. 1101'0·:� en- h·,,,, 1•C>MQ�,-,v� ,;1+· ,:,h"'u.:..,.1 c:,r1O(, 'r.o .,:,..t ..,. - ..,�'.,._, ...,,-,,,;;.,.. ,:.-1,..!.t ... ·1 .... ,,.,,,• .. ..., '"'"'.l!. ... .,,.....,. ,_t_.,,..1o. \. _.,._ . ._.,..._, t..��i...,·,.,.l ,V -..J"'' -....• ..,, 
• I 

cause the reda9ositi0n of tho h�micellulosss dissolvci 

the liquor o� the fi�ers. A stnbilizinc a�ent sue& 

drawn liquot before rcpl2ccm�nt. 

Altbou�h �averal nethods of 3t2bilizin� he�i-

in:.:;- pulp ::,riclds i :1 
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Non-Sulfur Pulping with Anthranguinoe

for Corrugating Medium Manufacture 
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The objective of this thesis study is the effect of Anth­

ranguinoe (AQ) in Non-Sulfur Pulping for corrugating medium. 

The cooking agents are sodium hydroxide, sodium carbonate and 

AQ •. The three variables in this Pulping Process are: total 

alkali, buffer ratio (Na2co
3

(NaOH), and AQ percentage but only

AQ percentage is concerned variable. 

In such a mild condition, the hemicellose might be less 

degraded and deliginification rate increase. The chip used 

is aspen because of its rich hemicellose content and its 

availability in Michigan. 
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Traditionaly, Neutral Sulfite Semichemical Pulping Process 

f, A 

used hardwood to make corrugating medium because of its pulp 

stiffness and higher yields. The most satisfactory pulping "' 

agent was found to be a solution of sodium sulfite containing 

sufficient buffering agent to keep th pH around seven during 

cooking. 

Due to several reasons, many semichemical corrugating mills 
· -t.ke.,..!e{""J . ,1 1 try to free , tseY of NSSC pulping� • In most cases there are· 

rt'J,l,J ov-1 

three� 1)Apoor market for the saltcake by product at those

mill burJ ng spen«f NSSC liquor via fluidized bed incinerators-. 

2)� high chemical cost for NSSC pulping because the sodium

sulfate and soda ash cannot be recycled, 3) �ulfur emissions,

�veral approaches to non-sulfur pulping have been developed,

one of'them is Oweis- Illinois Process, the active pulping 

agent in 0-I pate1� a mixture of sod� ash (sodium carbonate) 

and caustic (sodium hydroxide). The critical factor in this 

process is the ratio of sodium hydroxide to sodium carbonate w \ 
'Tke f."" fe .. � 
and i� claims that 15% to 50% caustic as Na2o is required.

Varing �he ratio has a pronounced effect on pulping properties, 

degree of delignification, refining horse power, and quality. 

The. use of anthraquinone (AQ) and related compounds in alkaline 

pulping have been developed and many author:have examined its 
.p, .. t:V� ✓.5 ,ri / + • '/ j U . f -tllfu>;t-, tt.h "-'Ce.,!f.!'r,v IOV\, '66 r•1p1i.. 

mechanism of action. In every case, th.i pulpjng aeee:ra±.ion " :/; 
S

tt. 2
/'l �. 

and yield increase resulting from the additive,. 
f\ 

� Wood Chemistry Revi ey.r. 

ligin reaction: 
I .I

. The reaction of ligin in alkaline pulping �complex and 

�e not completely understood.3 It can be concluded that 

alkaline pulping operates on the basis of hydrolytic (or 

possible hemolytic) depolymerization of phenylalkyl ethers, 



- . there_by reducing the size of the ligin molecule and simultaneously 

generating new solubilizing phenoxide i�s. The addition of 

nucleophile function group, such as � HS; NSS� ;Hso3
can accelerate ligin dissolution from the p-o aryl ether cleavage. 

In the presence of anthraquinone and anthraquinoe mono-
ft Q 

sulfonate, the effectiveness fI9 q.u±-11ione is based on its redox 

properties combined with its stability toward alkali. The redox 

potential seen(to faciliate ligin solubilization resulting in 
� 

_1/ 
' 

higher delignification rates and apl)erent hemicelluose conservation. 

Cellulose and Hemicellulose: 

In� alkaline pulping, the most important type of alkaline 

degration is the so called peeling reaction.4 This reaction
/ 

involves the gradual shortening of cellulose chain by a B-

elimination mechanism. The peeling reaction will remove about 

50 to 60 glucose unit from each starting point until finally 

another reaction called the stopping reaction providJ°' the end 
A 

unit with a configuration stable to alkali. The- stopping rea-e-
,,,,-:-- � 

A,ion lead -to -tt'he stopping reaction lea� to the formation of a

substituted metasaccharinic acid, and stabiliz� the cellulose 

or hemicellulose chain to further elimination. But in the 

hemicellulose, the xylosidic bonds between xylose unit are 

easily hydrolyzed by alkali •• 

Experimental Procedure 

From above introduction of pulping process and wood 
w/// eo,,.,.,,;,." 

chemistry the emphasis of this thesis .ua-e- characteristic of 
L �, 

-rt-L -e.ffe,ft will /J� Jv.e�Je,,..y-,1/ 7 1�­
AQ added with the 0-I patent process, to obse;i;,;rrEY th.a -l)U;pe-

oJ +l..e p&J r' . wi // l,e_ 
strength properties and yields� The procedure pas follows: 

1) Preliminary cook for yields determination�m� four cooks wi// Lt

v·vv ... /4, ..ey- varying cooking time under different AQ percentage from 

J 
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{,{1 ,�, 
1� 25 � 40 

_ ::,.!�nut�s �i::J/t_ 
a�rf1

ress}on analysis

to fi�eld an���ing time relati�iP: y="f.:?-+bl.tf; where 

y'ci.s pulp yi-e-id, xis cooking time. 

2) Make handsheet to test its strength properties.

After determining the time needed, I can totally get 12

cooks, make handsheets to compare their strngth properties and 

a) Total alkali: 10% (as Na20)

b) Buffer ratio: 60:40
(NaC0 / Na0H) 

c) Liqiud to wood ratio: 5:1

d) Cooking Temperature: 17o•c

lP 

j'o 
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