CHAPTER V

CONCLUSION and SUGGESTION

The investig

native cassava sta lymerization has led

w/hemmal modification of

to a new type o ve water absorption

properties. This ' .l"f -gradabla high-water
absorbing polyme ‘ ,{ed are very signifi-
cant in terms of \tlons possible. This
type of product used in agricultural,
horticultural, silyfcuffure @feasfand in industrial goods

such as sanitary napk D5, D diapers, etc. The results

in this experiment matck ~L———~—-——-'-ﬁ aterials, synthe-
e )
sized from d i?:- :uj}trata by the other

methods, in 1ndu§}r1al euuntr es. The initiator system used

o wais o ST BTN FATGor-ercorsis aera

system. The advantages of this system are that it is cheap,
the amga ﬂ'ﬂlmﬂw;ltgtm H;J aﬂthars, and
there ga no residual initiator at all in the final product.
However, this type of graft copolymerization imposes only
a high viscosity problem due to the Trommsdorf effect on
graft copolymerization and the additional effect of the
high molecular weight more than 10°, of the trunk polymeric

substrate of cassava starch.
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5.1 Conclusion

From all the experiments, the results can be concluded

as the following:

5.1.1 Cassava starch-g-PAA copolymer was synthesized

and confirmed by the infrared spectrophotoscopy.

Obviously, the severa istic peaks observed in the

FT-IR spectrum of bhe 5 '}éﬁtarch-g—]ﬁﬁ copolymer
indicate the occ Jhe graf 'pnlymerizatiun of AA

N

onto cassava star ich ~~\i§.-rpti¢n peaks of the

C=0 stretching ocgiir/ ’\\ and the ¢€=0 and C-0

asymmetry and carboxylate anions

occur at 1,566 andjl Mg 5 J Ei ectively. The latter two

pressure due to the potassiu carboxylate semipermeable
a .Y

werne. (UL INYNTNEINT
AR IRIRNBIINYINY . seeee

PAA calculatgd by the extrapolation of calibration curve to
the retention time range are in the range of 2,917-4,294

and 4,294-15,664 for the starch-g-PAA copolymer synthesized
by 2.95 M of AA, 0.2217 M [H_0_,] with a reaction temperature
of 35°C. The degrees of polymerization of the graft PAA are

in the range of 40-218. The molecular weight is relatively
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low compared with the others in the literature reviewed in
Chapter 2. This result can probably due to the small amount
of monomer concentration to be grafted on the starch sub-

strate.

5.1.3 The effect of 3 starch/acrylic acid ratio on

the saponid starch-g-PAA copolymers

4 i i st il LA~ ] the acrylic acid con-
tent increased V LN w\ the water absorption

increases gradua ar e ‘S\* AA concentration higher

than 2.95 M, tion most probably due

to an increase i PAA homopolymer. The

maximum water abs hile the minimum water

absorption is 24 g

5.1.4 The=stfact of t1 :—--'f-----'-'*-"-‘:f‘- concentra-
tion on the wﬁr - eanpunifiad starch-g-
PAA copolymers iw .deionized gdistilled water was that the

H, O, mnﬂu&l’.] Mmﬁﬂﬂmi to 0.2217 M, the

ter ahsnrpt1un increa imcrease in@H _0O_ high than

oza RS AT TR

increase in grafting frequency. Under this range of H_ O,

concentration, the maximum water hhsnrptinn is 234 g/g
while the minimum water absorption is 18 g/g.

The effect of the reaction temperature on the
water absorption of the saponified starch-g-PAA copolymers

in deionized distilled water was that the reaction tempera-
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ture increased from 35 to 65 C, the water absorption de-
creased degradually. The maximum water absorption was 234
g/g while the minimum water absorption was 40 g/g. It is
considered that the temperature effect was the most impor-

tant one as the decomposition rate of H_ 0, is accelerated

0 C. Oxygen is the by pro-

at a rate of 2.2 by a rai
duct which destroys f““or and inhibits polymeri-
zation. =

— |

L

5.1.5 The e

-

absorption capac

st.arch—g -PAA copoly-
mers in 0.1, O. ' " NaCl solutions im-

posed the similar ‘r-a deionized distilled

_\

eased. The water absorp-

water. When the increased higher than
30:2.95, the water
tion of the s% the 30:2.95 starch/
AA ratio was maﬁ ” ,m and 59 g/g respec-
tively. The wateg‘ﬂmsnrptinn e]:. 30:4.42 starch/AA ratio was

minimum utﬂu ﬂ ’le gmﬁm E"B’Lﬂ iﬂlr- An increase

in ion Gﬂntent in water Teduces the water aligorption due to
a ﬂe%ﬂqﬁtﬂeﬂﬁmufu’]g mﬂjﬁﬂetﬂeen the
external and the internal solutions of the starch grafted

copolymer.

5.1.86 The effect of the hydrogen peroxide concentra-
tion on the water absorption capacity of the saponified

starch-g-PAA copolymers in 0.1, 0.5, 1.0, and 2.0% w/v of
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NaCl solutions imposed the similar trend as that in the
deionized distilled water. When the H_ O, concentration in-
creased higher than 0.2217 M, the water absorption decreas-
ed gradually. The water absorption of the starch grafted

copolymers by the 0.2217 M H_,O_, concentration was maximum

at 134, 105, 91, and 59 g

pectively. The water absorp-

! S
% tion was minimum appro-

ximately at 10-12 278 e —

. ——
The ﬁ on temperature on the

water absorption I - o f ‘x:::,:ﬂnified starch-g-PAA
i . J 1703 and w/v of NaCl solutions
imposed the simi Feng :Lﬁ~.-3 \\\ he deionized distill-

ed water. When

tion at the 0.3322 M H_ O,

rature increased, the
water absorption dg€rgased @, water absorption of the
starch grafted copolymers - ri at 35°C was maximum at

134, 105, 91,% Y:: A ——icanis *-3-'-*--_'-"1?" he water absorption

at the starch ,;F
minimum at 22, 18,15 and 15 g/g respectively.

ﬂuﬂ AN UNI VAN Totor rotuces te

ter a.hsurpt.!.nn due to & decreas®s in the ofmotic pressure
dxt‘f%ﬂr}:ﬁm ASUNM N ANE VAL coreesons

of the starch grafted copolymer.

5O :;Erized at 65 C was

5.1.7 The effect of the starch/acrylic acid ratio on
the water absorption capacity of the saponified starch-g-

PAA copolymers in 0.1, 0.5, 1.0, and 2.0% w/v of MgCl,
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solutions gave the similar trend as that in the deionized
distilled water. When the starch/AA ratio increased higher
than 30:2.95, the water absorption decreased. The water ab-
sorption of the starch grafted copolymers by the 30:2.95
starch/AA ratio was maximum at 56, 25, 20 and 19 g/g res-

pectively. The water abso ion at 30:4.42 starch/AA ratio

was minimum at 13, g respectively.

5.1.8 The oncentration on the

water absorption aponified starch-g-PAA

copolymers in 0. w/v. of MgCl, solu-

N
tions gave the sigfi A -}ni- Bat\in the deionized dis-
Lration increased higher

than 0.2217 M, the Mater—abss . decreased. The water

absorption of the Etiéﬁk;‘ 17 wcopolymers by the 0.2217 M

H_ O, concentrs f-_*——ﬁ_—-:-'—-*—-- 5, 20, and 19 g/g

respectively. EPE qﬁ the 0.3322 M H,0,

concentration was minimum at 10 9, and 9 g/g respec-

tiyely: ﬂ‘lJE!’WIWlﬁWEHﬂ‘i

T‘he effect of the reamtion température on the
wate%ﬂnatﬁ nﬁmucm ']Q mﬂn ﬁlatarch-g—i’&a
copolymers in 0.1, 0.5, 1.0, and 2.0% w/v of MgCl_k solu-
tions gave the similar trend as that in the deionized dis-
tilled water. When the reaction temperature increased, the
water absorption decreased. The water absorption of the
starch grafted copolymers reacted at 35°C was maximum at

56, 25, 20, and 19 g/g respectively. The water absorption
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at the starch grafted copolymer polymerized at 65°C was

minimum at 20, 17, 15, and 15 g/g respectively.

5.1.9 The effect of monovalent (Na') and divalent
tug*a) cations on the water absorption of the hydrolyzed

starch-g-PAA copolymer in j Nad and MgCl, solutions is sum-

marized. At the same cone MgCl_, solutions impose

a lower absorption f NaCl solutions. The
decrease of abso i s |due Eo. screening of the ionic

charges bound to TN \¥ A= A:IOIFEET and to the

decrease of the erence between the

* A
,

copolymer and the hen the ionic strength

increases (392).

The decreagf aof—absg in MgCl, can be due to
the complexing ahiliéggggﬁ%;, boxylate groups inducing
intramolecula & -------------- reolecular oor es formation. Con-

sequently, thﬁﬂr

copolymer incraaqe

ﬂ‘lJEl’J“ﬂEWlﬁWEﬂﬂ‘i

aﬁﬁﬁeﬂiﬁﬁfﬂiﬂ?ﬁ TIWEARE o,

PAA cupﬂlymers in K,PO,.3H_O, KCl, NH_,Cl, and (NH,)_HPO,

qﬁ the starch grafted

solutions at the same concentration of 0.9% w/w was maximum
at 57, 83, 38, and 52 g/g respectively. These maximum
values are obtained from the hydrolyzed starch-g-PAA copo-

lymer synthesized with 2.95 M acrylic acid.
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5.1.11 The effect of the hydrogen peroxide concentra-

tion on the water absorption capacity of the saponified
starch-g-PAA copolymers in K,PO,.3H_0, KcCl, NH,Cl, and
(NH,) ,HPO, solutions at the same concentration of 0.9% w/w
vas maximum at 57, 63, 38, and 52 g/g respectively. These

maximum values are obtai

the hydrolyzed starch-g-
PAA copolymer synthes T NH. 0.

T temperature on the
water ahsorpt.ion( f Lhe saponified starch-g-PAA

and (NH_) _HPO, solu-

copolymers in K_P : " RuE\\g
tions at the sam Cration of\0.8% w/w was maximum at

5,

57, 83, 38, and § s S P '?'T‘. These maximum values

are obtained fro dhé 4 r6ly2 ad tarch-g-PAA copolymer

.dﬁﬂac, .
.r‘?ii UJ l-l
{faa#J.

yeEEt10] jperature of 35°C.

synthesized with th

AT

5.1.12 =;; pf sand was 0.3 g/g.

Mixtures of saniﬂw-~ _ . aﬁﬁ 3.0% of saponified
| I

starch—g—pnlyiacrr%&F acid) chplymers could increase water

rovention [Brddl i) W ELY] 9 EA T or 101 ars o

3.0% of the saponified pdlymer symbhesized f®ém 2.95 M of
acrylaq w&aquiwnagl}&lﬁ ue reaction

temperature of 35°C.

5.2 Suggestion and Further Work

There are many techniques to synthesize a high-water

absorbing polymer based on grafting vinyl monomers onto
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starch. The current synthesis technique uses a hydrogen
peroxide-ascorbic acid initiation method. To develop an
even better and new high-water absorbing polymers to be
used in agriculture and other applications, further work

should be carried out as follows.

5.2.1 Pursue ~g'ag'u method to separate the
polyacrylate gra,a.uuuﬁ polysaccharide backbone

in order to de( he parameters, grafting

efficiency, ercentage of grafting,
% add-on, and % Jowbj 2“:f~H These'will give some inside
information to r@= 3 material with a higher
water absorption .
In thig ﬁ;?- 5 i8 a problem of separating
the acrylate graft ch he polysaccharide backbone
as described® a_.;.'.:.;m;,_.;_;.:‘aY,;:a_:;.- ¥ perhaps should use
y A J
the following Ba eﬁcrylate graft chains

from the pnlysaqqgeride hac

Tﬂ HH %%—ﬂ%ﬁm %ﬂ:ﬂ ‘ia described by

ang, S. and A. Liu (936, g of, the hydralyzed starch-g-
PAA aﬂqamﬁmqug mxﬂrJ.aﬂu the mixture
was added 20 cn” of a 10% w/v NaIO_, aqueous solution. The
mixture was stirred in the dark for 3 days and then filter-
ed. The solid product was washed with H O to remove the
salt and then was washed with methanol to remove H_O.
10 cm” methanol and 5 cm” of 1.2 M sodium methoxide were

then added at 0°C. After stirring well and standing over-
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night, add KOH to the mixture to change PAA to the product
containing potassium salt, and the mixture was then preci-
pitated with the suitable nonsolvent (such as methanol) of

potassium polyacrylate in a proper cooling system.

§.2.2 Use other andards such as polysaccharide

standards which give *‘Q , weights for this

work and the sur = dlﬂtrahrdrﬂgel columns
to determine mole - ‘angd . their distribution of

—
the polyacrylat

5.2.8 Utmo f s Id wpursued to develop a
technique for a Jased high-water absor-
bing polymer under/fSeyere co ions of daily applications

such as very high or pressure, a very dry

atmosphere, & Joieohilit—oi—tbiit—aoeaweflVironment such as

)
aluminum poisoiang

3
« UEINURTVHADT o ¢« e

monu%ﬁﬁvgp thacrylic acid and/or#esther unsaldrated organic
qw h

ANLLARS HIANANELI BEercer ches-

mal properties such as higher T, and T, could also be used.

acids

5.2.5 Improve gel strength of the saponified grafted
copolymer by using a very mild crosslinking agent such as

N,N-bismethylene acylamide or diethylene glycol diacrylate.
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5.2.6 Study the influence and extent of crosslinking

density on the water absorption capacity.

The sections of 5.2.5 and 5.2.6 will increase the
water absorption of the HSPAA superabsorbent when an opti-

mum condition is atta ed The roughly structural diagram

of the molecules af Lﬁ Sup@pibEarbent in terms of cross-

absorption is present

in Figure 5.1. \hx"-.;;::.._ ______
| -

|
:{-—-—— Crosslinks

L — - AE T ] o

b) in a fully swollen state

Figure 5.1 Structural diagram of the molecules of HSPAA
in terms of crosslinking effects on its water

absorption.
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