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MECHANI CAL PULPI NG PROCESSES PPE245- 4
BARSE NAME CCDE NO

TOTAL CREDITS: 4
PREREQUI SI TE(S): NONE

. PH LOSCPHY/ GOALS:

This is the first of the puIPing courses. It provides the student
with the underlying theory of mechanical pul pi ng, chem -nechanica
pul pi ng and sem chemcal pul ping. Raw materials are extensively

di scussed fromthe point of view of how a tree grows and the effect of
fibre characteristics in pulp and paper properties. Wod harvesting
and handling at the mll|l are also covered. 1In addition the effect of
process paraneters and equi pnent design on end product properties and
economcs are also covered as well as environnental concerns.

1. STUDENT PERFCRVANCE CBJECTI VES (QUTCOMES) :

Upon successful conpletion of this course the student will:

Denonstrate a basi ¢ know edge of the biology of wood, howit is
structured and how a tree grows.

Denonstrate a wor ki ng know edge of the major effects of wood
qualities on pul p and paper properties.

Denonstrate a know edge of how woody raw naterials are harvested,
neasured, transported to the mll and prepared for processing.

Denonstrate a know edge of fibre separation during the various
nmechani cal pul pi ng processes.

Be able to distinguish between the various specific types of
pul pi ng processes studi ed.

Expl ain the underlying theory of mechani cal, chem -nechanical and
sem chem cal pul pi ng processes.

Describe the different processes studied and how they are
control | ed.

Expl ai n how the najor pieces of equipnent associated with these
processes oper at e.

D scuss the economc inplications of the various processes
studi ed including environnental inpacts and their economc
I npl i cations.

10. Explain the effects that the pul pi ng processes have on the
properties of the pul ps produced.
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TCPI CS TO BE COVERED:

Introduction to Raw Material s

Fibre Characteristics and How They Control Pulp and Paper
Properties

Logs, Chips and Wodhandling at the MI |

G oundwood Pul ps

Refi ner Pul ps

Sem Chem cal Pul ps

oA wW N

LEARN NG ACTI M Tl ES REQU RED RESOURCES
Topic/Unit - Introduction to Raw Material s

Learning Activities:

- The pul pi ng process spectrum

- How trees grow

- Anat om cal properties of wood - Softwood vs. Hardwood
Chem cal properties of wood

- Physi cal properties of wood

Resour ces:

Cour se Manual for PPE 245

CPPA Pul p and Paper Manufacturing Series - Volune 1 - "Raw
Materi al s"

Pul p and Paper Canada Journal, TAPPI Journal, Pulp and Paper
Jour nal

Snmook - Handbook for Pul p and Paper Technol ogi sts

Topic/Wnit - Fibre Characteristics and How They Control Pul p and
Paper Properties

Learning Activities:

Structure of the cell wall - length, wdth and cell wall
t hi ckness
How anat om cal, chemcal, physical and processing properties

af f ect nechani cal pul pi ng

- A di scussion of papernaking and how the properties above
affect tear resistance, tensile strength, stretch, bursting
strength, bulk and optical properties

Resour ces:

Course Manual for PPE 245
CPPA Pul p and Paper Manufacturing Series - Volune 1 - "Raw
Material s" and Vol une 2 "Mechani cal Pul pi ng"
Pul p and Paper Journal s
- Snook
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V. LEARN NG ACTI VI Tl ES REQU RED RESOURCES (cont i nued)

* 3

Topic/Unit - Logs, Chips and Wodhandling at the MI |

Learning Activities;

- Forest Oanership and Forest Managenent in Canada i ncl udi ng
har vesti ng

- Sawm || chi ps, wood defects and wood transportation

- Raw mat eri al measurenent, storage and reclaimng at the ml
Log sorting, slashing, debarking, chipping and chip screening
and chi p washi ng

Resour ces:

Cour se Manual for PPE 245
CPPA Pul p and Paper Manufacture Series Volunes 1 and 2
Pul p and Paper Journal s

- Snook

Topic/Unit - G oundwood Pul ps

Learning Activities:

- Hstory; types of grinders, process flows

- Principl es of groundwood pul pi ng

- Process vari abl es such as wood, stone specifications, stone
shar peni ng, stone shower conditions and operating conditions
Vari ations such as pressure groundwood and chem cal treatnent
Envi ronnment al concer ns

Resour ces:

Cour se Manual for PPE 245
- CPPA Pul p and Paper Manufacture Series Vol une 2
- Pul p and Paper Journal s
- Snook
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V. LEARNI NG ACTI VI TI ES/ REQUI RED RESOURCES (conti nued)
Topic/Unit - Refiner Pul ps

Learning Activities;

Theory of refining
- Process equi pnent, refiners and pl ates
Process variables, feed rate and consi stency, plate pattern,
power
Process variations, TMP, CTMP, CTMP, AP, etc.
- Envi ronment al concern
Resour ces;

Cour se Manual for PPE 245
- CPPA Pul p and Paper Manufacture Series Vol une 2

Pul p and Paper Journal s
- Snook
Topic/Unit - Sem Chemcal Pul ps

Learning Activities:

- Principles of Sem Chemcal Pul ping
The process, wood, chemcals and equi pnent
NSSC, SQOW and ot her processes

- Pul p properties and end uses
Econom cs

- Envi ronnent al Concer ns
Resour ces:

Cour se Manual for PPE 245

CPPA Pul p and Paper Manufacture Series Vol une 2

- Pul p and Paper Journal s
Snook

V. EVALUATI ON METHODS:

A final grade will be derived fromthe results of three tests and
at | east one assignnent as cal cul ated bel ow.

3 tests (equal value) 90%
Assi gnnent s 10%

The grading systemw || be as foll ows:
A+ = 90-100% A = 80-89% B = 70-79% C = 60-69%
R = Less than 60%

Students with a final grade of 55-59%w Il be permtted to wite
a conprehensi ve suppl enental exam provided they conpl eted the
requi red assi gnnent.
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VI . PRI CR LEARNI NG ASSESSMENT:

VI,

VITI.

Students who wish to apply for advanced credit in the course
shoul d consult the instructor.

REQU RED STUDENT RESOURCES

At the tine of this witing a manual is being prepared. Wile
it is not expected to be ready at the start of the senester it
mnl[lbglhanded out to students as each chapter becones

avai |l abl e.

ADDI TI ONAL RESOURCE MATERI ALS AVAI LABLE IN THE
OCOLLEGE LI BRARY:

Smook, G A Handbook for Pul p & Paper Technol ogi sts, second
edi tion, 1992, Angus WIde Publications, Vancouver

Kowcurek, MJ. and Stevens, CF.B. Editors Pulp and Paper

Manufacture. 3rd edition, Volume 1, Properties of Fibrous
Raw Materials and Their Preparation for Pulping. Joint
Textbook Commttee, CGPPA, Montreal, 1983

Leask R A and Kocurek, MJ. Editors, Pulp and Paper

Manuf acture, 3rd edition, Volume 2, Mechanical Pul ping.
Joint Textbook Commttee, CPPA Mntreal 1983

Peri odi cal s:

Pul p and Paper
Pul p and Paper Canada
TAPPI  Jour na

SPEQ AL NOTES

Students with special needs (eg. physical limtations, visual
| npai rments, hearing inpairnments, learning disabilities) are
encouraged to discuss required accomrodations confidentially
with the instructor.

Your instructor reserves the right to nodify the course as
he/ she deens necessary to neet the needs of students.



