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This paper reviews interesting developments in the field of
mechanical, chemi-mechanical and semi-chemical processes,
During the last few years the targets of pulp yield, pulp
brightness and physical strength characteristics have gradually
been raised, so that in addition to stretching fibre supply,
the high yield pulps can replace chemical pulps. 80% yield

and 80 % brightness have already been achieved and now the
target is 90% yield, 90% brightness and 10 Km breaking length.
With selected trees/wood species when applying proper
conditions of sulphonation of lignin coupled with using
oultistage washing and bleachings methods, this may be achievable
in not very distant future.

® Mechanical Pulp the neglected Gold Mine" an article by
Prof Underhay which appeared in TAPPI many years back is
very true today when one looks at the growth of.

Dr Ing M.B. Jauhari, Asstt Genl. Manzger (Res & Dev) Ballarpur
Industries Ltd, Unit Shree Gopal, Yamuna Nagar-135 OOl

Mechanical pulp with its various modifications resulting in
superior mechanical pulps. It is no longer a neglected pulp

and is witnessing dramatic development including modifications

by adoption of newer apgroaches based on application of heat

and chemicals. Treatment with selected enzymes is also investigated
under application of bio-technological approach to mechanical

pulping.

All high yield pulping processes are basically based on mechanical
separation of fibres where significant amounts of ene is used.
In the last few years various modifications have been tried

both on the commercial scale and in the laboratory to produce

2 range of high yield pulps for varied applications and pulps

of varying yield, brightness and physical strength characteristics

are obtained.
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The earliest high yield mechanical pulping process was the
Stone groundwood (SGW). The process is mainly applied to
suitably cut size logs of wood and employ purely mechanical
method which involves wet grinding of wood into a fibrous
nass by means of a large revolving grind stone. The ground
wood pulp basically retains ¢ll the wood constituents except
for water solubles. It is for this reason the yield is about
90 to 95 percent. Approximately 1500 Kwh of power is required
to produce one tonne of ground wood pulp. The process has
been widely adopted on long fibred species mainly sof twoods
which are bright or light in colour.

Pretreatment of wood such as heating or steaming of wood before
grinding or treatment with chemicals at the time of grinding,
by introducing chemicals in the water has also been tried for
reducing power requirement and improving the quality of pulp.
In some cases pretreatment of logs with chemicals under Eigﬁ
pressure and temperature before grinding is also followed.

Such chemiground wood (CGW) pulp is strengék then groundwood
but has the disadvantage of low brightness.

A G.I.B. (groundwood from impregnated billets) process is

reported to be adopted in Australia on Eucalyntus for producing

a satisfactory quality of pulp. High quality groundwood has

been produced from regrowth Eucalypt wood by impregnating in
billet form with cold caustic soda solution at 600 lbs/sq in

for upto two hours prior to grinding. With 3 percent alkali
consumption pulps produced from a number of species had strength
prggerties double ghose obtained in alkaline grinding of untreated
wO ®

A interesting development that has taken place in the last few
years is based on pressurized grinding of wood (PGW). Pressuriged
grinders produce uniform, high quality of pulp. The development
was successfully commercialised by Tampella in Finland. In

Order to make the process more energy efficient, with Tampella's
heat recovery system as much as 70 of the energy required for
this can be recovered as blow steam (now pressurized) and used

for e.g. paper drying.

Thermogrinding (TGW) is another new process introduced in 1984
by VOITH in Federal Republic of Germany. The process uses

a traditional grindstone operation. By condensing vapour in

the magazine a higher than normal grinding zone temperature

but less than that which can be attained in a pressurized
arinder is achieved. Control over this temperature is critical
and a temperature stability controller is central to the process
and allows uniform agplica ion of the grinder., It is reported
that the paper quality can be greatly improved using the

the inding process over conventional groundwood pulp. Alter-
natively producing the same strength pulp as that of ?roundwood
can substantially reduce the specific cnergy consumption.
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No differoncein brightness or opacity were noted between
the two processes, however, compared with pressurized gfound-
wood, strength properties were slightly reduced.

Refiner mechanical pulping (RMP) process was developed during
the period 1948-56, and involves mechanical reduction of chips
in a disc refiner. The process offers flexibility of using

a wide variety of fibrous raw materials of varying shapes and
sizes and the pulp obtained is stronger than groundwood. The
important variables are the disc plate pattern and single

or multistage refining. Multistage refining is preferred to
meet the demand on quality of pulp.

Thermo-nechanical guiging (TMP) involves stecaming of raw
wood chips for a short period at relatively low pressure and
refining after the lignin has softned. The temperature to
which the chips are heated is below the glass transition
point of the lignin so that the lignin remains in the glassy
state. With the softened lignin, separation of fibres is
easier without much breakage. The separation predominantly
takes place in the Sl layer and the pulp is chdéterized by
the presence of ribbon like structures. It is this ribbon
fraction which contributes to improved sheet strength and
superiority of thermomechanical pulp over groundwood.

Thermo-mechanical pulping requires more mechanical energy

(2500 Kwh/tonne) than refiner mechanical pulping and consi-
dercbly more than Stgne groundwood to produce pulp of the

same freeness value,/a thermomechanical pulp has higher
breaking length or burst facior. In order to overcome the
disadvantage of somewhat/éfidFgp consumption in thermo-mechanical
pulping, heat recovery system which recovers sufficient

amount of energy as steam have been developed.

Cheni-thermomechanical pulping (CTMP) involves mild chemical
treatment of chips prior to refining. The chemi thermo-
mechanical pulp is characterized by low shive content even at
high freeness level, and the long fibre fraction is higher
than in thermomechanical pulp. Tge very high flexibility of
fibres contribute to overall better strength than in thermo-
mechanical pulp.

The properties of both the thermo-mechanical and cheni
thermomechanical pulp can be varied a lot by changing
operating variables. Sprout Bauer has recently described
an Alkaline Eeroxide mechanical pulping for producing fully
bleached high yield pulp with energy savings. The process
basically employs hydrogen peroxide refiner bleaching.

All the above processiproduces €UIP in yield above 90¥ in

general and as such eme of great consequence for preservation
of ecology. e
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Chenmi mechanical gulping (CMP) 1s a two stage process, the
first stage of chips treatment is used for softening of chips
followed by mechanical dofiborizing. Chemi-mechanical pulping
is basically developed for hardwoods, for which cold soda
chemi mechanical pulping which consists of treating chips with
Sodiun hydroxide solution and fiberizing the softened chips in
a disc refiner has found wider acceptanca.

Cheal-mechanical pulp can be used far corrugating grades and
and printing papers. For printing grade the power requirement
is sbout 1000 KWii/tonne of pulp.

The pulp yield obtained by above process is usually above 85 %
as the chemical treatment is less severe and the mechanical
defibrizing is more drastic,

he steen explosion-'S! process developed by Stake Technology
produces & pulp of the same yield and frecness level as CiP
and CQW®P, yet upto WM and requiring 50% less refining
energy as is claimed., The wood chips pretreatod with Sodium
sulphite and caustic soda (impregnated) passes continuously
through a high pressure reactor undeg saturated steam at
teaperatures rangin? from 180 to 210°C, then subjected to aexplosive
decomposition and finally refining.

The mest interesting development in the field of high yield
pulping has been the sulphonation of lignin. It is known that

pulp properties are mairly a function of the degree of Sulpho-
nation., Sulphonation has the effect of imparting hydrophilicity
to lignin resulting in swelling and increased flexibility/depending
on the extent of sulphonation and at what stage it is carriedout.
This may be carriedout by treating wood chips prior to refining,
by treating coarse pulp between refining stages, by treating
completely refined pulp, by treating screened long fibre, by
treating screen and cleaner rejects. Treatments are generally
conducted at a pH between 4 and 9 where the active ion is the
bisulphite/sulphite. When chips prior to refining emd "@fiphonated
the fibres are separated with minimum damage and pulpsiof gh
long fibre fraction are obtained,

Very useful studies on Sulphonation of lignin are conducted by

H.W. Giertz and co workers at the Technical Univerd ty of

Norway and Domglas Atack and coworkers at PAPRICAN including at
other places. Kvisgaard (1) described a new process called

*Post Sulphonation®™ some 25 years back as an effective method

of increasing strength properties of all lignin rich ulﬁs

without any significant reduction in pulg yieldThough the

importance of sulphonation was realized by E.Hagglund in 1927,

unfortunately the advanges of this type of cooking/treatment were

never noticed by the Industry. It is only in the last few

years the importance of chemical treatment consisting exclusively

of sulphonation for producing pulps in very high yield with

exceptionally high strength characteristics has been realized

and exploited by the Industry. Sulphonation of softwood lignin

in general, is easier compared to hardwoods and it is also

possible to reach higher degrees of sulphonatién in sof twoods
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without loss in pulp yield. Giertz (2) and Jauhari (3)
prepared bisulphite chemi mechanical pulps from Norwegian
spruce in the yield range of 80 to 96 percent., The pulps

were of exceptionally high strength with suitable combination
of bulk, stiffness and scattering coefficient.

With interesting developments taking places it has been
possible in any high yield pulping process to raise physical
strength characteristics to a reasonably high level, the

two issues that are confronting the mechanical pulps
specialists are (i) brightness reversion and 113 specific
energy consumption. Brighiness stabilitI of high yield

pulp has to be improved further and specific energy consumption
needs to be brought down. Already the improvements in
brightness, cleanliness and Ehysical strength characteristics
of high yield pulps mainly bleached chemithermomechanical

pulp have resugted in its increase use in writing and

printing, book coating base, copier, tissue and board etc.

as partial rOpiacement of chemicalybvéfo-

High yield mechanical, chemi-mechanical and semi chemical
pulping processes have malnly been applied on softwoods and
temperate hardwoods. The reason being the quality and quantity
of fibres that is present, alongwith the light colour of the
woods which makes these fibrous raw materials as the preferred
choice. Sunds Defibrator has made useful studies on the

manuf acture and end use potential of high yield pulps from
Eucalyptus. Eucalyptus globulus and Eucalyptus saligna gave
encouraging results, Another hardwood species receiving much
interest is Aspen and it is believed that both & with Aspen

& Eucalyptus a multistage chemical impregnation with

alkaline peroxide bleaching is likely to be increasingly
followed, In the tropical countries few plantation species

viz Poplar, Albizia, falcataria, Gmelina arborea, Leucawena
leucocephala, Acagiamangium have shown promise forfyield / fvgk
pulping. In general low density and hk light colour woods
would be preferred.

Mead Corporation has a new chemi¢mechanical pulging process
for bhardwoods in operation at its Escanaba, Mich, mill. This
process uses two stages of chemical impregnation followed by

a short cook and atmospheric fefining. The chips are first
shredded and then soaked in Sodium hydroxide (with the excess
pressed out). Next chips are impregnated with a sodium sulphite
solution briefly cooked at a moderate temperature and then
refined. Power consumption is moderate and yield is said to be
85% to 90%. The pulp can be bleached with peroxide.
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