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SUMMARY

Many unsaturaled kelons, esters, nitriles, etc.., undergo
addition reacltions with acltive hydrogen containing compounds.
Addition of this general type known as Michael reaction, require
hase cvatalysts. One of the most powerful catalysts for such
reaclions is sodium alkoxide. So that sodium cellulosates as well
as alkali cellulwvse, should readily react with certain vinyl
compounds. The cyanocelthylation of cellulose with acryleonitrile in
presence o¢f sodium hydroxide 1i1s a type of Micheal addition
reaclion. The acrylonitrile double bond 1is activated by the
presence cf the CN group which withdraws electron and in the case
of wvinyl monomers, CH= = CHX, the case of anionic polymerization
can Dbe expected to be a function of the electron withdrawing
power of X.

In analogy to the anionic polymerization of some wvinyl
monomers onto alkali-cellulose, the cellulose xanthate in presene
of sodium hydroxide was used as an intermediate or substrate for
grafling reactions of some vinyl and allyl monomers.

It has been proved that the 1ionic xanthate method of
graflting 1is capable on undertaking the grafting reactions of
several allyl and vinyl monomers onto cotton linters.

The grafting by the xanthate methode either by ionic or free
radical processes are based on the introduction of a small number
of xanthate qgroups into the cellulose molecules and then
contaclting this activated «cellulose with polymerizable monomers
in presence or absence of peroxide catalysts. This first type of

(i)
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initiation is based on the grafting by the use of the redox
systew, between Lhe cellulose xanthate and the peroxide catalyst.
The  second type of initiation is the ionic grafting reaction
which was carried out Ly the use of cellulose xanthate in absence
of any peroxides.

[n the First part of this thesis the ionic xanthate method
of grafting was wused to graft polymerize some vinyl or allyl
monoemers onto viscose wood or jute pulps as substrates.
gralting parameters such as grafting yields and grafting
efficiencies increased wilh Lhe use of suitable preciptating
ageni such as HCL or HCL1 in presence of different solvents. High
trude gralting yields were obtained ¢n wusing HCl alone as
brecipitazting agent and acrylonitrile or methyl methacrylate as
monomers, while in case of methyl acrylate and allyl alcohol the
broper precipitating agenl was HC] in presence of acetone. High
true grafting yields were obtained on using HC1 as precipitating
agent  four all moncomers used and maximum grafting efficiencies
were obtained on using HCl, HCl in presence of acetone, HCl and
HC1  in presence  of ethanol when the moncmers used were
acrylonitrile, methyl methacrylate, methyl acrylate ang allyl
alcohol, These tesults represent a true case of using wviscose
Pulp as cellulose substrate. Meanwhile the substrate was jute
pulp, high crude grafting yields were obtained on  using HCL in
presence of isopropanol, HCI in presence of methanol, HC1 and HC1
in presence of acetone as brecipitating agents and the monomers

were acrylonitrile, methyl methacrylate, methyl acrylate or allyl

(ii)
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alcohol respectively. While liigh  tiue grafting yields were
obtained on using precipitaling agents similar to those in case
of viscose pulp except in case of melhyl methacrylate as moenomer,
the suitalble preciplitating agent is HC1 in presence of methanol
and maximuam grafting efficiencies were obtained on using HC1 for
monomers acrylonitrile, methyl methacrylate and allyl alcohol
wihtile NICLl in presence of melhanol for methyl acrylate. Also, the
increase of Lemperature up to a limit leadSto the increase of the
grafting parameters. Such increase depends mainly on the ceiling
temperature of the wmonomer used. The ceiling temperature Tc of
the polymerization is defined as the temperalure at which the
rate of addition is equal to the rate of the elimination reaction
fer a given system. The Te should be 30°C for the grafting
reactions of the moncmers acrylonitrile ang methyl methacrylate,
while it was 40°C and 50°¢ for monomers allyl alcohol and methyl
acrylate respectively.

The increase o¢f sodium hydroxide concentration of the
xanthation reaction increased the grafting parameters up to a
limit. Such increase in the concentration of socdium hydroxide
lead to the increase of Lhe number of xanthate groups which lead
to more grafting sities and hence more dgrafting yield up to a
Limit which depends on the type of monomers and the cellulose
origin,

For the xanthate - ionic method, the monomers reactivity
depends on both radica) stabilization due to tha substituted
groups and Llhe strength of the electron affinities of the

(1ii}
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monovineys, The uvrafting parameters increased with the increase of
the monomer concentration till & maximum then decreased. The
order of reachtivity 1is as [follows : acrylenitrile > methyl
methacrylate > methylacrylate » allyl alcohol when the substrate
used fox grafling is viscose pulp and the use of the proper
precipitating agent, while when the substrate was Jjute pulp the
order 1s as follows : acrylonitrile » methyl acrylate > methyl
methacrylate > allyl alcohol.

Generally speakinyg, viscose pulp give high grafting ylelds
Lhan Jjute pulp, the difference is attributed to the difference in
chemical and physical stzucture.

Also, the effecl of diluent (acetone or dioxane) have been
studied in this thesis and has been found that the use of diluent
in the ionic - xanthate method of grafting decreased the
grafting yvields,

In the second part ol this thesis, the rheological
properties were investigated for the solutions of both cellulose
xanthate and cellulose xanthate cografted polymers with different
grafting yields dissolved in dilute sodium hydroxide., It has been
tound thal, the origin of rellulose affected greatly on the
structure of the suvlution rather than the grafting yields and
also the thixotropic behavior, i.e., the sol-gel transformation
depends mostly on the cellulose origin and little on the grafting
yields and type of cografted polymers.

In the third part of this thesis, the study is concerned
with the manufacturing of the membranes from cellulose xanthate

(iv}
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and diflerenl cellulose xanthate coqgrafted polymers using
different monomers wilh different grafting yields. The properties
of the produced membranes Loward that, alkali treatment of the
cellulose xanthate ungrafted and cografted with polymers changed
the W.R. wvalues. For the ungrafted cellulose xanthate the
increase of alkatli toncentration decreased the W.R.value
approximately similar resulls were obtained tfor the grafted
cellulose. Also the weight 1loss decreased with the increase of
the alkali concentration.

On treatment of membrane with HCI or Hz50a.
the weight loss increased till a maximum then decreased. The
cogyrafting of cellulose xanthate with polymers decreased the
swellability of the membranes but lose some of its weight
especially at significantly high grafting yield,

Onr  treatment of mewmbrane with zinc chloride, it has been
found thal, the low yrafting yields lead to membranes of low W.R.
values compared wilh Lhose membranes with high grafting yields.
Also the weight loss due to the salt-treatments were low compared
with those of high grafting yields. S50 that on making membranes

of cellulose cogralted polymers, it is preferable that the

samples are of low grafting yields.
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