R ‘f

,_.(‘ :

x

Central Library - Ain Shams University



Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



A THESIS

PNTIELED : L

S,
PALM TREE AS A SOURCE FOR THYE PRODULTTION
OF CELLULOSE PULPS AND THEIR APPLICATION

PRESENTLED
BY

SAMIR KAMEL MOHAMIED [BRAHIM
(M.Sc )

|
L2 o FOR ) o ¥
{ /. 2 THE DEGREE OF Ph D 9 ¢

SN SUPERVISED I2Y

Prof. Ashrat AN Hamed Brof. Olat Y, Muansour

Prof. of Organic Chemistry Prof. of Cetlulose Chatstey
Faculty of Science Nattonal Rescearch Center
Ain Shames University

Prof. Zenat A. Nagieb Prof. Saiah E-Dine H shakea
Prof. of Ccllulose Chemistry Prof of Dve Chenusiny

National Research Cender Natonal Rescarch Conie
T

FACULTY OF SUIENCE & Al
AN SHAMES UNIVERSITY
CAIRC, Ak
F9Us.

Central Library - Ain Shams University






PALM TREE AS A SOURCE FOR THE PRODUCTION
O CELLULOSE PULPS AND THEIR APPLICATION

Thesis Advisors Approved

;-.

Prof. Dr. Ashraf A.M. Hamed.

2 /,{ (A
Prof. Dr. Olfat Y. Mansour. = {/ A
Prof. Dr. Zeunat A. Nagieb. i, / ///’/”/’
Prof. Dr. Salafi EI-Din Shakra St / s b

Head of. Chenust} epamnem

Pml Dr. Fahmy, AI'M ;

Central Library - Ain Shams University



Central Library - Ain Shams University



ACKNOWLEDGMENT

To my Allah the Almighty many thanks prayers are
continuous for making this come true.

The auther 1s indebted to Prof. Dr. Ashraf Ahmed
Hamed professor of Organic Chemistry, Facuity of
Science, Ain Shames University for his interest,
continuous encouragement and advice.

I would like to express may deep thanks to Prof. Dr.
Olfat Y. Mansour Professor of Cellulose Chemistry,
National Research Center, Catro, for her help, supervision
and constructive criticism which greatly contributed in
the completion of this work.

Deepest thanks must also go to Prof. Dr. Zenat
Adeeb Nagieb Professor of Cellulose Chemistry and Prof.
Dr. Salah Ei-Din Shakra Protessor of Dye Chemistry,
National Research Center, Cairo, for Suggesting the topic
this  work and also for their advice throughout these
investigations.

Many thanks must be extended to Mr. Zakareya
Sultan for the facilitics and help he provided.

Many thanks to my mother, wife, brothers and my
uncle Dr. Farahat ElLMelegy for their help and

encouragement during the preparation of this thesis.

Thanks also to every one who helped me i the
Cellulose and Paper Dept.

Thanks also to Nalional Research center.

Central Library - Ain Shams University



Central Library - Ain Shams University



CONTENTS

AIM OF THE WORK
ABSTRACT
SUMMARY
INTRODUCTION
1. Cellulose
1.1. Cellulose occurrence and uses
1.2. Molecular structure of cellulose
1.3. Chain length and Molecular weight of cellulose

2. Pulping
2.1. Types of pulping processes
2.1.1. Mechauical Pulping
2.1.1.1. Thermomechanical pulping
2.1.1.2. Chemimechanical pulping
2.1.1.3 Chemithermomechanical pulping
2.1.2. Semichemical pulping: NSSC process
2.1.2.1. Chemical Treatinents other than the
NSSC process
2.1.3. Alkaline pulping
2.1.3.1. Soda process
2.1.3.2. Sulfate process
2.1.4. Sulfite pulping
2.1.5. Pulping with organic reagents {organosolv
pulping)

3. Pulp Bleaching
3.1. Bleaching Methods
3.1.1. Single-stage Hypochlorite
Bleaching
3.1.2. Multistage Bleaching

4. Paper
4.1. Preparation of Laboratory Hand-Made paper
4.1.1. Beating
4.1.2. Sheet Formation and Making

5. Lignin
5.1. Occurrence of Lignin

Central Library - Ain Shams University

Page

[ S e W, I ~N VS SO RS} B — o —

[ =Bl e}

13

16
17
19
19

19

22
22
22
23

24
24



i

N

1

.

P st osctare of lomn

Feodation of liemn

Dronosaonate

Uaenosnlfonats oy 'h\])(‘!ﬂ‘-\" Vocnds fon Ewees

2 wpeetroweapy of ienim

RBHANTRNIY

Puilpine

t

N

N

|

Pronmmtioen of the sample

€ oolme process

Ploachinge of palp

!

A

Forrnetion by sonly

e ;ac\t‘lxllalllg’ <tep

!

i

b

barese st

Chempeal Analysis
ol

s
TR

!

1

3

Woav and Resin

Hioloweelnlose

co-cethalose estimation

Evteactahle of Hlemicethrlose

e Fstumation

Vbt content

Popmaneanate Numbe

I

LY

)

TERVITI AN

spechia of the polp

Deternanation of the Relanie

1

osit ol the padp

v b N hone

Pt aned Dhieantoaedsan
Shoot formation

o Prropettees o naney e s festino
farannuaee CHeg w ey

[T T AT

Central Library - Ain Shams University

1

10

1t
12

42

.

~

i

BB
Jel
1

—
AN

e



5.2.3. Tensile Strength

5.2.4. Bursting Strength

5.2.5. Tear Resistance
5.3. Optical testes

5.3.1. Brightness

5.3.2. Opacity

6. Isolation of lignin from soda cooking of palm
leaves

7. Sulfonation of soda lignin
7.1. Sulfonation of lignin under reflux
7.2. Sulfonation of lighin at 100 °C and 140°C

8. Isolation of lignosulfonate from sulfite cooking
of palm leaves '

9. Analysis of lignin and sodium lignosulfonate
9.1. Determination of solid content
9.2. Determination of viscosity
9.3. Determination of sulfite content
9.4, pll Determination
9.5. Sulfur Analysis
9.6. FTIR Spectra

10. Dyeing of Polyester
10.1. Dyeing Method (High temperature dyeing)
10.2. Dyestuft
10.3. Textile substrate
10.4. Testing of dyed fabrics
10.4.1. Color measurement of dyed fabrics
10.4.2. Fastness properties measurements
10.4.2.1. Color Fastness to rubbing
10.4.2.2. Color fastness to perspiration
10.4.2.3. Color fastness to washing
10.4.2 4. Light fastness

11, Statistical analysis of variable

Central Library - Ain Shams University

Page
46
47
47
48
48
48

49

49
49
49

50
50

50
50

Lo L W

[ SO TS R O]

h Lh 'uh Ln h Lh
[FS RO )

L Ln Lh
o

56
56

56



PGP T N ST SSTON,
RIS PR R L .
!'r'a_p_'\!:!!h';!? I 2} IR TR KT UHF]M
PosHahme ondiinge

Esoda pasdpane

P

shie nudpimge

2

ol pdpang

N

Astterent nulps of palm feaves

cpaprin
Teepaaton of bleached pulps
bl achime of soda paips

Peachime of kaatt pulps

[ U A A B

A sneetra ol the unbleached and hleached pulps

Ievstathorty idices
v droeen bondine

ol aned hvdrosl contente

ERSTEE N

Pyovcrtcs ai nnbleached papers
Propertiea of hleached papers

CHEAIH R
Frean and D renosaffonates

Folnftomimtien of soda lenin

SRR Lncetry of henm and henosidfonate

Daononadionoge as dispersine guent

VoStateaien] analesis of the properies ol the

Paoe

8
<8
4t}
OR

87
b
0.1

s
o

-d

138
130
B2
151

Central Library - Ain Shams University



AR O VT SWORN

Now a days there are several types ot dates more than 2000
types. Figypt at the fast peniod is concerned with growing palims to
produce different types of dates. It 1s known that, at different stages
of prowing palms, there are several waste such as palm leaves.

in Egypt there are three millions palin tree and the average
number of leaves produced during cleaning process is 15- 20 leaves
per palin per year and the average weight of the leave is 5-7 kg ie
the net weight of leaves due o the cleaning process is 80-120 kg,/ycal‘,

Palm's dibers which are produced from the wastes of patim
are used o dufferent aow mdusinal ficlds such as paper mdustry.
Seute researches are caried oni o produce paper from different
s of palm spccial!y leaves, and 1t has been found that they
contain high peicentage of cellulose 35-45% in average. Theretore

research will be cnnducted in this thesis to produce different Kinds
of pulp from palm feaves.

This work is devided mito five chapters as follows:

In the fwrst chapter; paim leaves will be pulped using
difterent  methods of pulping such as soda, kraft and sultite pulping
diso. the ceffect of addivon of organosolv such as acctone and
dioxan with  different ratios at dfferent puiping temperature on the
result puips witl be constdered.

in the second chapter, non- orpanoselv and organosoly pulps

I b bleacnod by s

muftistages processes- such as (soda extraction-
svpochiorite-  chionie steps), The  chomical propertics of the
bicached paips wili be s!m‘iivd.

o the third chaster; Crysialliony mdex, asyimeny ndes and

rvdiomyl and carbosyt proups witl beanvestivated vang IR Spectioscopy.

in the fourth chapter. opticst and strength propertics of the

ecbttorent pudps wil! b vestigated o see the

erent })l‘lf)"!" conditions and CONSCUCt: lE’ e

chengeal constitpenis on the properties of the papers.
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o the L chapter, soda fgmin which e produced from the
black liquor of soda process will be converted into lignosuttonate. Also
sodiosi Benosfonate will be isolated dircetly from black fiquor of
sulfitc pulpieg of palm leaves. These hignosulfonates will be used as
dispersing  agents in dyeing of polyester and compared with the
lignosulfonate which dehivered from ISMA DYE Co. ‘The chenncai
and spectral analysis of the lignin  and lignosulfonates will be
considered. Also K/S and fastness properties of dyed fabrics with using
prepared or industrially used lignosulfonates will be considerad.

Central Library - Ain Shams University



