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INTRODUCTION :,”

1.1 Introduction ’,///
In recent y amount of research by

polymer sc1ent1s s sed

develup.ent. of high-

water absorbing s vlicat1nns to agricul-

ture, horticultu Also termed super-
absorbents, thes - a-; mﬁ*‘ starch-based which is
biodegradable and "r_ ¢ about one year. They can also
be synthetic-based from petroche  &13 which is non-biode-

gradable and has an absSé iciency of four years or

even longer. o
Y _
The apﬂﬂi >rabs %:nt polymers to agri-
i

cultural development especially in the arid rural areas

vore. ofik ) 4B D) DR Toroviaen « v
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very attractive to farmers and reforesters. When suff1cient

the p

water is in contact with the superabsorbent granules, they
transform themselves into water-laden gel chunks. These
gels act then as a local reservoir, releasing water vapor
into the soil and plants as needed and also maintaining

an even moisture balance. These materials improve the
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available water holding capacity by up to 50%, thus
reducing water consumption in an ordinary way. In addition,
these superabsorbents also prevent the leaching of
nutrients as well as generate more nutrients within the

soil to seeds which make them the faster germination,

rove stand and give greater
,}ﬂlpllcatiuns, coatings of
ar @ vegetables, trees,

r to transplanting

promote earlier emergence,
crop yield. 1In

superabsorbents

help prevent roo _ drying ce wilting, prevent

transplant shoc a*;f“zi b, "Survival by decreasing

Besides, uspended water from
organic solvents i otential use for super-

lation step thaﬁ - emova final traces of

water from eth 1 has bee arried out. It can also be

ssoc to afibbd UARUBSHUANG o sorrer. s

as prutains. in order t% concentrate thegpolymers under
e ARSDIUNAINY A Y

In coal mining, the addition of high water-
absorbing polymer will wet powdered coal to improve its
flow by absorbing water and eliminating moisture-induced
blockages. To wet fuel oil, it stabilizes the mixture and

retards settling until it can be burned.
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High-water absorbing polymers are now being sold
as a thickener for water that is dropped by air onto forest
fires, since thickened water clings more tenaciously to
the combustible foliage and is held above ground where it
can do the most good. It is also used as a thickening agent

for electrolyte system in aline-type batteries.

/& agar substitute for the

4SS lture procedures. Films

It is being
propagation of pl
made from mixtuf!!--—-' ompol d poly(vinyl alcohol)
have been branes for molecular
separation.

For persg@ }::;}ﬁl{ nedical application, the
largest volume us superabsorbents is in
disposable soft g absorb body fluids
such as adult incont  -3‘-~_ ; hospital wunderpads, and
feminine napuéw’-—~ readily absorbs
blood, serum and pu "qBOlntE wound healing

and develop a clganar bed of runulatlun tissue {1}.

ﬂumwﬂmwmm

.1 Scientific ahd Technological Ra onale

Q RANDIAINRANY ';Lﬁ Blng polyner

for aqueous fluids, a polymer must have certain properties

(2):
(1) It must be hydrophilic.
This is a primary prerequisite for water
absorption. For example, many, if not most of the superab-

sorbents reported in the patent literature, contain poly-



merized acrylamide, acrylic acid, or acrylic acid salts.
(2) The polymer must swell in aqueous fluids,
but must not dissolve.
In most instances, this requirement dic-
tates that some crosslinkings take place either during

polymerization or after the polymer is prepared. 1In the

preparation of polys afted copolymers, cross-

linker, can in man$ é because:
e

a) osslinking™6ften occurs naturally
during the graft rﬁstgtﬂhﬁhigess.

b) Mydrédden bending “ﬂ}ﬁeen polysaccharide
chains prevents tdiefefaf : axisx\&rnn dissolving. -

)

cros#l ik densitydis a\critical factor in de-

crosslinking will pr?m?Fﬁii}1 loose gel and excessive
ek B

serabsorbent. Too little

water solubiddty, —whereas Jerosslinking reduces

polymer sﬁelliiﬂ 5 little fluid is ab-

]

f LRI N EINEI 1} te recuirenent,

absorbents should have gome ionig, charactery, since charge

r&Pu‘aq mqﬁ ﬂﬂimumzlg‘ nﬂ m:%.llnz polymer

swelling in aqueous fluids.

sorbed.

Superabsorbents or high-water absorbing poly-
mers are those derived from biomaterials which can be made

from starch and cellulose. The alteration of the structure



of polysaccharides has been extensively investigated which

has led to copolymers with novel properties. They can be
prepared by graft copolymerization of vinyl monomers ini-
tiated either by certain metal ions such as salts of cerium
(I1V), magnesium (III), ferric (III), etec; or by radical

initiators such as benzoyl roxide, ferrous ammonium sul-

phate-hydrogen peroxi ' ¥dyogen peroxide-ascorbic acid;

or by gamma radiat
Polysacchar idessare :f 'Z ?%und in potato, corn,

wheat, and tapiocas™ of minute granules -

ranging from 1 to 8 mainly reserved

in seeds, tubers s O Cassava starch is a’
i dd

i

native natural ST
eJ| "
s

ft-'gta, previously grew
abundantly in Soutk an ©f Thailand. At present,

cassava has been growa § the country, particulaly

fi
aqnt. In the northern

in Korat and :- ces in the rt.hanst.ern region;
Prachin Buri anfﬁ

region, it is fougd in Uttnrai&p and Phetchabun provinces;

it Kanmﬁhum NSNS NH I Tet. 12 e a1so

found in t.ha South mostly in Phetghaburi, Sugat Thani and

sonsid Plovibbed [l LA VITIVIE TR E

1.1.2 Cassava Production in Thailand
Cassava, a tropical root crop, ranks as the
seventh largest staple food in the world. The crop is
called by various common names in different parts of the

world, but all apply to the one species, Manihot esculenta
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Crantz. The names most frequently encountered are "cassava"
in English-speaking tropical areas, "yuca" in Spainish-

speaking areas, and "manioc" among French-speaking peoples.
Tapioca, one of the products manufactured from the roots,

is sometimes used as a common name.

Cassava was first , wn in Southern Thailand some

time around 1850, prgﬁ man consumption. It has

become quite populdr™ the E@aahnard provinces only

the past fifteen
Western and uppe
area planted has ?;r'1f~_ 100 rais (384 millions

metre square) in - ’;_ l L rais (16,160 million

sion was due $eo_Lhe TncreasSing aCmEn S B tapioca pellet
V. xi

exports and thagﬂ. roduct.iun. The main

attributes whichgfavor the prpduction of cassava are as

£otion ﬂ‘lJEl’J“lelﬁWEJ']ﬂ‘i

1. It is easily amd cheaply propagabed. Seeds or
ruutq w‘lamzm um;lq mﬂqalﬂ matter of
planting stalk cuttings, which have no other economic value.

2. It is relatively high-yielding.

3. It is relatively inexpensive to produce. It is
easily planted and harvested and requires little or no
weeding because of its leafy canopy. It does not have a

eritical planting or harvesting time; hence, it is not



season-bound.

4. 1t is a good risk-aversion crop; its hydrocyanic
acid content makes it subject to minimal animal and pest
attacks; it is capable of growing on soils often considered

too poor for other crops.

5. It is a reliable staple and an excellent producer

V//{é.

\\
\

factories or t i '_ 0"- factories can be

of carbohydrates.

The loc elatively simple. The

cassava grower gots either to tapioca

divided into 2 essing tapioca pro-

ducts for anima icing tapioca products

use.

The first ;ﬁ ZOT Y “processes fresh roots into

he chips factories

aAre numerous needs only simple

This machinery is mostly made

locally. ﬂiﬂmmﬂ Wﬁ WIH qﬂc% left is sun

drying. fue dried chipg are aald to pel t factories,

v 50 G SFAREM ¥ HHAR Bho setree o

aither local- or foreign-made pelletizing machines. Pellets

machinery, main y cuttars.

are sold to exporters in Bangkok.

The second category of factories processes fresh
roots into tapioca starch or flour. This involves grinding
fresh roots and then separating sap from the dregs (waste).

Sap is then further separated into fluid and wet starch.
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The wet starch is dried and then ground finely once more
before being packed. The starch or flour is sold to export-
ers or wholesalers in Bangkok. The waste is dried and sold
to animal feed factories (pelletizers).

Most of the flour factories and chip producers are

scattered throughout the

]7§ava production area, while the

/ﬂ/r close to large towns.

production areas are

pelletizing factorie
However, some bi
installing tizing machines in
their plants.

Cassava p S RN s for domestic con-
sumption. Shortl e -if, 7;“- World War, modern pro-
cessing machinery 3 L..;;_J,’ L0 process cassava into
tapioca starch or f £ *;vi +. lhur was then exported
to the United Stayegéggﬁﬁi-;i__u'- the paper and textile
. wail- ‘ human consump-

tion. Tapioca 1 .niia or corn starch in

the U.S. market.

BT PRI HART sorsane

porter of Thai tapioca fkour. Of,the total wolume of Thai
t.apioa wqtaﬂntiimum’la m EJT’; aﬂ 47 percent
in 19?7 were exported to Japan.

In 18956, Thai tapioca products for animal feed were
introduced into the European animal feed market by European
importers. This market developed rapidly and successfully
into a very important market for Thai tapioca products. The

trade started with the export of tapioca waste from starch
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manufacturing, shifted to tapioca chips and then after 1967
shifted to pellets. The pellet manufacturing folluﬁed the
introduction of a German pelletizing plant in Thailand.
Ease in handling, and shiping of pellets compared to chips
and waste facilitated the rapid growth in pellet produc-
tion. This coincided with the growth in the EEC animal feed
market.. The animal fe L i‘ arket of Thailand expanded
from 17.7 percent ¢ né Thai tapioca export to

89.49 percent i

al quantity of tapioca

pruﬁucts impor cent in 1962 and 81

percent in 197 halland.

AR

£ Are ; and 4 TOO roduction of cassava
';\N\ illion rais (12,320

*é square) and 15.2-24.3

fluctuated fro
million to 16,16
million tons in

espectively. The 10-year

average yielﬂ. rai. The average

e . ' ')
cassava prndu'iﬁrﬁﬁ’ from 856.71 to 1,041.97
|

Baht per rai or ? .39 to 0.486 Baht per kg in 1984-1989. The

camsava fﬁ%ﬁﬂ%%ﬁ%ﬁ]ﬂ% 0.89 baht per kg

in 1931—19 j0 .

QT BT S T B 1o
nninul food. To the major industrinl applications, it is
used as a sizing agent in textiles, paper and adhesive
industries. To the minor industrial uses, it is used as a
thickening agent in construction, mining and petroleum

exploration.



Thailand ranks ninth in the world’s producer of
cassava roots and is the world’s largest exporter of
cassava products. The value of cassava products export is
increased from 14,966.9 million Baht in 1985 to 23,974.8
million Baht in 1989. Quite often, the production of cas-

sava starch exceeds the e t and consumption scale which

and unused cassava. This

situation forces t i /8 étu go into vain and is
usuall dest.rﬂ}ref‘ t tb “keep the stable pricing of
b h'""'--..

The objectiv '."'Tl:, ' Fi' are the following:

1.2.1 To deve (0D} A - SE ple synthesis technique of

HWAP in a fo h-gpoly(acrylic acid)

Y

copolymers by ﬁmrxide-ascurhic acid

il: ] i
initiator syatelt

ﬂ'lJEl’J‘l’lEWlﬁWEﬂﬂ‘i

: 2 To study andfdevelop .a suitablg,technique for

maaﬂmmum’a NYA A eterter,

well as in conjunction with other chemical environments.
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1.3 Expected Benifits Obtainable for Future Development

of the Research

Most soils in the Northeast are infertile since they
produce low crop yields. Furthermore, crop production is
unstable because of the erratic nature of the rainfall of

the region. On the other d, one of the major limiting

&13 the low water holding
t:&grgnnlc Int.t.ﬂr and clay

_ “A). The most practi-

factors of soils in
capacity which is
contents (see the dg AL
cal means to increfisg’ ¥ay r. ant.io Hﬁapnﬂity is to add
organic matter. .
as increase soil gegafil "i i Wa 4 absorption. "Low-input

technologies" empl
trying to 1ntrnduca,;§ﬁ§ﬁh1-f]ﬁ: achnologies” such as add-

fertilizers t.um prove : r holding and fertilizer

retention capacitdies of sandy,s oils. The benefits for the

future aevﬂu&lt’}%ﬂ NTNYINS
LR mm AN NYARry ccursser

develupnd} to some local industry for a large scale produc-

tion of cassava starch-based high-water absorbing polymer.

1.3.2 To obtain a low cost and applicable cassava
starch-based high-water absorbing polymer used in agricul-

tural and other purposes.
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1.3.3 To decrease the import of such a type of mate-

rial so as to save the Country’s foreign currencies.

1.3.4 To use the surplus cassava starch as to save

the pricing of the crop and to add more values to this crop

Graft copol acid onto cassava

starch via the hyd // \\\\ hlc acid initiation

is a relatively Jloff / ¢ést = pro *‘VAQ and lesser toxic

as well.

1.4 Scope of the InWVve

chemicals such as are retained. The

appropriate techni 45 - *F j' sally not thoroughly known
in the field. 1In the technology, the
necessary procedures he suitable product for an

agricultural apb

1.4.1 Litaqpture aurveyngnd in-depth study of this

research »FHJEI’J wamwmm
(PR AUUBATRUAN L, cornsc

acid untu cassava starch via the hydrogen peroxide-ascorbic
acid initiation, by studying the following parametres so as
to select the suitable technique and to attain the appro-

priate reaction conditions:
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a) The optimum ratio of starch(g)/AA(M);
b) The optimum quantity of hydrogen peroxide
concentration (M);
¢) The optimum reaction temperature (°C).

1.4.3 Bringing the g t copolymers obtained from the

on steps:

i @" starch graft copoly-

merss

\\ se—-molecular weights

c) h urptiun capacities

of the saponifieds: crylic acid) copolymers

in deionized dist selected solutions of:

sodium chloride, mag ;Wﬂff'.J: ride, ammonium chloride,
dibasic u--nn-ﬂ:‘nxn&azaxJ%=abzzLi$:-%iloride, potassium
phosphate tri-hﬂr : m

d) Efrlinntin f water retention capacities

o ans o] SR HHEAH U VA sonnte ot

saponified cuau.va. starch-g-poly(acrylic acid) copolymers

e ARTAINTUARTINGINY

1.4.5 Summarizing the result and writing up the report.



	Chapter I Introduction
	1.1 Introduction
	1.2 Objectives
	1.3 Expected Benefits Objectable for Future Development of the Research
	1.4 Scopes of the Investigation


