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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 (Na2003(NaOH), and AQ percentage but only

AQ percentage is concerned variable.

In such a mildrcondition, 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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: Traditiona%y,ANeutral Sulfite Semichemical Pulping Process
'used hardwood to make corrugating medium because of its pulp
stiffness and higher yields. The most satisfactory pulping :
vagent 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

kemse/ve! 11 ’
try to free_lt59;£ of NSSC pulplng.. In most cases there are:

mw owns
threeA /‘poor market for the saltcake by product at those
mill buqéng speﬁﬁTNSSC liquor via fluidized bed incinerators.
2)f\high chemical cost for NSSC pulping because the sodium
sulfate and soda ash cannot be recycled, 3) gulfur emissions,
_geveral approaches to non-sulfurmbulping have been developed,
one of them is\Oweﬁﬁs- Illinois Process, the active pulping
agent in 0-I patefﬁaéé‘a mixture of soda ash (sodium carbonate)
and caustic (sodium hydroxide). The critical factor in this

process is the ratio of sodium hydroxide to sodium carbonate,\

TLCP'L tewt

| and-i% claims that 15% to 50% caustic as Na,0 is required.

2
Varing the 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 1ts

. .“'_;.WJ é_lh. &cce/£r~+;an ‘6 /“4)“‘
mechanism of action. In every case, the pulping-aeeeration -
a .
andﬂyield increase resulting from the additives[.2

& Wood Chemistry Review.

ligin reaction:

/S .
Tre reaction of ligin in alkaline pulping are complex and

I .
are not completely understood.3 It can be concluded that
alkaline pulping operates on the basis of hydrolytic (or
p0331b1e homolytlc) depolymerlzatlon of phenylalkyl ethers,
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theré:by reducing the size of the ligin molecule and simultaneously

generating new solubilizing phenoxide i%ps. The addition of

. . o
nucleophile function group, such as kp.’}ng NSSCEJMHSO3

can accelerate ligin dissolution from the p-o aryl ether cleavage.

-

In the presence of anthraquinone and anthraquinoe mono-
sulfonate, the effectiveness Eb qa%gfghe is based on its'redox
properties combined with its stability toward alkali. The redox
potential seenito faciliate ligin solubilization resulting in
higher delignification rates and apg@gent hemicelluose conéervation.

Cellulose and Hemicellulose:

In }hé alkaline pulping, the most important type of alkaline
degration is the so called peeling reaction.LL This regction
involves the gradual shortening of cellulose chain by"; B~
eliminatioh mechanism. The peeling reaction will remove about
50 to 60 glucose unit from each starting point until finally
another reaction called the stopping reaction provide:- the end

unit with a configuration stable to alkali. The-stoppingreae—
7 $ :
_tien—lead—to the stopping reaction leaq\to the formation of a

substituted metasaccharinic acid, and Sfabiiiz% the cellulose
or hemicellulose chain to further elimination. ﬁut in the
hemicellulose, the xylosidic bonds between xylose unit are
easily hydrolyzed by alkali..
Experimental Procedure

From above introduction of pulping pfocess and wood

. . . . will combine . .
chemistry the emphasis of this thesls use characteristic of

Tle eftects will he measey ol Zy 7L,
AQ added with the 0-I patent process, ‘to=chserve-~the -putps—

of +he pulips - witl be
strength properties and yieldsn The procedure jz’as follows:

1) Preliminary cook for yields determination, make é;ur Qooks tuZé’Z(

. nn~4&,4xr'varying cooking time under different AQ percentage from
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.10 25 4o 55 inutes regpectively, and—uso regression analysis
A ff%ﬁd&g a«oll ~Ji211~ e A&dezZﬂ *?tig

eld and cooklng time relationshi y=ax +b£&c, where

Q__pulp—y&eidT‘i'EE’cooklng 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

beating time.
o oo il e el z,pu‘w;ﬁw

a) Total alkali: 10% (as Na O) ' v (Jj
b) Buffer ratio: 60:40 \

(NaCO, /* NaOH)
¢) Liqiud to wood ratio: 5:1

d) Cooking Temperature: 170°c
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'3) James P. Casey Pulp and I
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