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Abstract: Poly methacrylamide)- Pregelied starch camposits was prepared by polymerizing pregelled starch
with methscry lmide (MAm) uing potassiism persulphate an initistos, Different finclor affecting fhe oompagie
prepantion wore studied with respect o concentration af initistor and monamer, polymerization time and
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with that sized with pregelled stareh alone,
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INTRODUCTION MATERIALS AND METHODS

Search is widely used commercially in differen textiles
Industrics such 88 wwp sizing, printing and finishing
{183, Meweriheless, it saffers from serious drawbacks that
ot ofien masch with propestics required for potential end
usé, 2. siring of eotton textiles as in our case in this work.
The most out standing which are (a} very high molecular
size which limit el penetration in the bulk of the texile
threads, (b) imstability of thelr viscous solution by
floctusiton of tempersure during cooking end sizing
aperaticn, (¢ rigidity of their flms particularly in sbecoce
of good lubricant, and (d) ssceptibllity to mot and
degradation by microorganisms. To owercome these
defects, derivatization of pregelied starch was done via
ocidation, hydrotysis, etherification, esterification & well
us the moat effective mean for improving the pregelied
starch propertics iLe. grafting (%-21).

This paper presents detailed study on major faciors
synthesis as well a5 i3 wtilization in sizing of conon
textibes via measuring the mechanicsl properties of coton
fabric before and after sizing operation.

Pregelled sarch was kindly supplicd by Egyptian

jodide mnd ethyl aloohol were of labormsory grade
chemicals.

Composite synthesis: Pregelled starch wis mixed with &
calculated mmount of watsr followed by potmasium
persulphate sobstion (0.1-0.5 % based on weight of
substrage, ows), in a besber that kept &t & temperstune
(55°-65°C) for 28 min with cootinwous stirring o
ersure e homogenty of the sample. Al this end,
a known concentrstion of methacrylamide was
added w the polymerizmion medium ssd & maserial
in liguor ratio of 135 wes wsed. The reaction wes
allowsd o procesd under stirring (200-500 rpm.) for
1.5 hr & specific iemperstre. Detailed of the
condition used are given in the text. Afier the desired
resction (ime, & caloulnied smount of inkibitor was
aedided 1o term inate the reaction.
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Sizing procedure: It wis estimated sccording to &
reporied method (22).

Annlysis and Testing:
mmmhmww
quantitstive  estimation of the double bonds of
methacrylemide before and during  polymerisstion
scconding 4o s reporicd method (23).

Tenaile strengih (T.5) and Eloagation st break (%)
These were measured according 10 ASTM procedure -
2256-66T.

Abrusion resitence: This wis deermined using the K-
Fweighe nhrader,

M.B.: Both tenslle sirengih, elongmion m bresk and
shrasion resistance were mensared three times for each
saimple &5 well as their sandand deviations.

RESULTS AND DISCUSSION

It is well known from the literature that, when
jors heated in  sgueows medium, it
decompuses 1o prodece sulphate fon radicals as follow:
S.0,7 - 280, i}
The sulphate radicals may resct with waicr 10 produce
ydroacy] radicals.

S0, + H,0 = HBO, + B0

The silphme snd the hydrewyl redicals asack the
progelied surch macromabecules via hydrogen abstraction
from the bydrxyl groups of progelled strch molesules.
This remction may be represented as follows:

St-0H + 50, = S0y + HS0,
S1-0H + HOr - Sa-00 + HSO,

3
)

In presence of methacrylemide monomer, both of poly
methacrylsmide pregelicd stanch graft copolymer and poly
methacrylamide (lmopotymer) ere produced as shown
bekaw:

CH, CH,
| |
S0 + CH, = C - SI0-CH,C
I |

oMM,  CONE,

5)
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CH3 H,
| i

SCH-C+ 0 CH= C = Poagelled sssch graft sopobymes (8}
| |

CONH, CONH,
CH, CH,
I |
CH, = C + Free radical (R ) = R- CHC M
| |
CONH, CONH,
H, CH,

| |
R-CH- C + X CH,™ C - Poly moacylssle famapelymar) (F]
| |
CONH, COMH,

The mixture of these products s mention in
exquations § 1o 8 forms wht we called polymethacrylamide
progelied starch composite.

Petassium  permangaasie coscestraibon:
shows the effect of K50, coscentration on the
sl comversion (%) of poly (methacrylemide)-
pregelled march compmite. I ls seen from the
tabuler  data  thel increming the persslphate
concentraion from 0.1 18 0.3 % (ows) brings sbowt a
significast increase in the total conversion. Above
this value no further increase im the % fotal
conversion 15 observed Current data suggest that,
the contribution of the primary froc radical species
participate  mainly in the initistion of the
polymerization when K50, range from 0.1-03 %
ows was used, which cxhibits higher eshascement in
the % total conversion within the rnge sdied On
the other hand, presence  of higher K504
comcentration  leads  io o belince betwesn the
comiribution of the lamer in the initistion of
polymerization resction &8 well &5 its contribution in
the teminatian of polymerizstion.

I s further noted that the % total conversion
the  duration  of

On other word, % ioinl conversion against G ik, &
0.1 % K50, concentstion to yidd 62 % ol
comversion
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Reaction Coaditiens: Methecrylamide, 50 % (owa);
T-mmmﬂhhﬂﬂnlﬁ',lﬂﬂ
stirring, 400 r.pm. sgainst 6 min = 03 % K80,
coscentration to yield 90,1 % total comversion. At any
event, leveling off of % wtl conversion could be
amocisted with depletion in monomer and initisor
concentration i the resction proceeds.

Effect of monomer concentration: Figare | shows the
effect of duanging mecthacry lemide concentration om the

% totsl comversion of poly (MAsm)- pregelled starch
compenite. 1 is clear from the drown dats that, the % iotal
converalon incresses significantly by increasag e
MAsm concentration From 1040 % ows. While further
increme in MAam conceniration exerts similar efect but
o a lower extent. Further more, in the polymerizstion
enedinm containing MAsms, K,5.0, and pregelled starch,
the % iotl cosversion b3 directly relsted @ MAam
conpmtration, the higher the MAsm concontration the
grenier weailshiliny of the latter in the vicinity of progelied
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Fig. 1t mawmmﬂmmuuwmdp&{mmwum
WIMMMM,H@MMW“ 10-50 %% ows (based
on welght of substraie m shown in the shove begends.,

Resction Conditions: 1,50, 0.3 % (owsk Tempersiure, 60°C; Material to liguar matio, 1-5; Rane of stirring, 400 rpm.

parch w5 well ae the molecular collision of the
resctants.  Gresier  collision  of indileled MAam
molecule with its own molecules would also enhance
what we called homopolymerirstion It I8 necdiess
o smy thal, incressing in MAsm comcentrtion is ko

T

bring shoul cohancement In both gafting and
homeapolymeerimtion (% toisl conversion) as o resull of
the grester avallshility of MAam molosules and the
subsequent onset of this on the coume of the
ol ymeerization remction.
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conmpoaite, N.B. The Temperutures used ae $5°C, 60°C and 65°C s in the legends shown shove.
mmmummmmwm—um; Bquor ratio, 1:5; Rase

of stirring, 400 rp.m.

of wmpersiwe of polymeriestion on the % fotal
comversion of MAsm monomer o poly (MAsm) in the
paly (methaorylamide)-pregelied starch compoiie. 10 s
clear from the drown dais that, the % total conversion
increnses aubstantislly by mdsing the polymerizstion
temperature from 557 o 60°C on using & polymerization
fime fom 2 w0 10 min Furibe more, sllowing the
palymerization 1o procesd for more than 10 min. offsets
the significant effect of the and the valoe of
the % toial conversbon obtained m 35, 60° and 65° C are
comparsble. However, the % total conversion valucs ot
A5°C are lower then that s 33°C snd S0°C regardiess of
the tme of polymerisstion, that reflocts the faster
termismtion e 6t 65, The comparison of the three
tcmperatune i quostions. follows the following order:

60°C > §5°C > 63°C.

The favarsble effect of tempersture {up 1o 60°C)
on the % total conversion could be mcribed to: () Swell
abslity of pregefied stanch, () diffision of MAsm omio the
pregelled starch stnaciure, (c) formation of primary free
radical species end their subsequent resction with
pregeiled sterch o form progeiled parch macrorsdicals,
{d) mobility of MAsm mobecubes and their collislon with

pregelied starch macroradicals for indtistion of pafting,
and (&) propagation of the greft.

Rate of stirrimg: Figure 3 shows the effect of
irring oa  the % ol comversion of Masm
monomer o poly (MAsm) n the poly (MAsm)-
Pregelled smrch composite. The drown deta reflects
the following fndings: () lowe % wotal cosverion
is obmerved when faster mirring rate (S0 rpom) was
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composiie &t different pobymeriztion tme. M.B. The rates of stirring arc renged from 200 rpam. to 300 rpm. &

whown in the legends sbove,

Reactien Conditions: K50, , 0.3 % (ows); methacrytsmide concentration, 43 % (ows), Msterial i lguor ratio, 1:5; Rate

of stirring, 400 r.p.m.
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Sizing of cotton textiles: Tabie [T shows the mechanical
propertics namely temile strength, elongation st break
and abrasion resistance {ns & messuring fackors of diEng
efficiency) of cotton fabric eined with pregelind starch
{oomtrol) and poly (MAam)-pregelied starch composit
having different total comversion. It is seen that. cotion
fubrica sized with pregelied starch exhibins somewha:
higher temsile strength snd shwssion resistance than
unsized fabric. While the clongation = break exhibits
lower vahses than untrested cotton. On the other hand,
coton Tebrics sired with poly (MAsm)-pregelled sterch
compenlie exhibits wemile strength, elongstion st hreak
and abrusion resistance vilues higher than that 1ixed with

coversge with elastio
pregeliod smrch. 0t is nesdles to say that the poly

(M Anm)pregelied starch compedite is messured for the
Intter mechanical properties o soe their sultabifity &
simng agent for coton textikes
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