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ABSTRACT

The synthesis and ion exchange capacily ol resins derived from Acacia farnesiana pod tannin
ere explored. The main objective of this study was to find out the feasibility ol using
egelable tannin as a substitute for phenol in phenol-formaldehyde resoles. Mature pods of
ccla farnesiana were collected Irom diflerent localities in the Batticaloa district ol Sri
anka. The sample extracted with 80 % (v/v) methanol in water vielded a staggering 54.57 %

wiw) of tannin on a dry mass basis. Qualitative tests carried out on the extract revealed that
hydrolysable type of tannin was present in the pods. The extracted tannin was used (o
prepare formaldehyde based resole resins with varying tannin to phenol ratios. The
synthesized novel resins were used to study the ion exchange capacity for Na' and Ca’' jons
in aqueous solutions. The virgin resins were converted (o their sulfonated forms to increase
their ion exchange capacities, since the ion exchange capacities of the virgin resins were
found to be relatively low. The highest adsorption capacity for Na  ion was shown by the
resin RToP SO;H (0.7025 meq g"),_ while the resin RT;P;SO;11 (0.2408 meq g"} displayed
the highest adsorption for Ca’’ ion. The highest ion exchange capacities were shown for Na'

fon for both sulfonated (0.7025 meq g™y and virgin (0.1000 meq g”') resins. The ion exchange
Lapacities of the Su\-'nlhesized. novel resins for Ca™ ion were compared with that of a
commercial resin (Dowex 50-X8, Na' form), and the results revealed that the
synthesized sulfonated resins: RT;PSOsH, RT-P;SO3H and RT,P;SO;H exceeded the on
exchange capacity of the commercial resin for Ca” jons. ad had the potential to be utilized

as ion exchangers in hard water treatment.




TABLE OF CONTENTS

BERNOWLEDGEMENT <cccoiviiimsai i s i i s tomesoeanessmsssssssassenssmsasssagesnsssses I
RIS ITI A T 000000 i mmsnm s s nmo s s e e i s 8 1 A S S 6 SR [
TABLE OF CONTENTS ..ottt [
LIST OF TABLIES ..ottt ettt ee e et eae e e en e ee e V
PEROE ETGURES ....coinvoenmsmussmassnssssmmmoss s s s s s e ime sty esaos VI
SHAPTER ONE: INTRODUGCTION :..ccoimivsmpoiim s s s i s ]
L DA E T OUIIT 4500005000 0000006 s oms s sm s s s s e e e 2 3 RS S A R A R 1 e R A0 1
1.2, Scientific SCOPE OF L PrOJEC e ittt ettt e et ee e e e, 2
1621 ONETALL ODTECIIVES (upssonnvmneomnsonssesasomesisiss s o 1o s sems sy 2
250 SPECTIIC 0D CORTVIES vunvmisusssvmasins s s s s s 8 S S S B 2
CHAPTER TWO: LITERATURE REVIEW .......coooocoommomiiromromioooooeoos oo oesees oo 3
200 ACACIA JUIPCSTUNU ettt e st see s eeses et eesseseneeneeneeene 3
2.2, TANNIN coveerirenieeeeerirenrasmeeeneeeeeeessesssansan o O R s S et 4
X B AL G0 oS ole 2 T1 (E RN T 3
2.2.2. Hydrolysable tannins................. «\ ....................................................................... 0
2.3. Tannin-Formaldehyde resins ...........cooecvvvvnennnnn. Bsenm e I 8
2.3.1. Mechanisms of adsorbing metal ions_-___(_)_[uo Ta-.mnin-l"o1‘111aldc|J1.\_-’dc FCSINS....oooiee. 12
T, ToR i laNIe .. doxchuarieshosdmbn bssonnshsmmm i sas s s S R R SR 13

* /
CHAPTEI} THREE: MATERIALS AND METHODS ..o 16
S 16
B0 EXITACHON OF LANMIN tiiiitherinrrnrsensssssssnssserssessssaressossnesasssssssessnssesss onsssmnnsnenssnmsnsssesnirsomens 16
3.3, Qualitative analysis O TANNINS .....o.ivv it 16
L e ol Gl T L S 16
2. Ferric ChlOTAE teS1 ..vuiniieieeieeiicte e ettt 17



L G L T L |7
............................................................................................................. 17
.......................................................................................................... 17
......................................................................................................... 17

R L P S 17
1 of Tannin-Phenol-Formaldehyde reSins ..o..o.ovorreeoeoooeoooeoeoeooo 17
RREIRECICESITIS i 0 bt ms s sns s ma e anp e s s s s oA A e i 4 19
N8 CapaACIty OF ThE TESIMS. cv.ivivir ittt 19
mination of lon Exchange Capacity of the resins for Na' ions.........c............ 19
rination of Ton Exchange Capacity of the resins for Ca®' 008 ... 20
FOUR: RESULTS AND DISCUSSION .o 2]
........................................................................................................ 21
analysis of the extracted AN ..o.eee oo 21
e e S L T 23
............................................................................................................. 24
' .“ .

1ge Capacity of virgin 165111§\29
nge Capacity of sulfonated reSins.......coovveveeeeroooosonn) R NU— 26
CONCLUSION ............. R —— PRI R 29
UTURE RESEARCH PERSPESPECTIVES ..., 30

: /
......................................................................................................... 31

Y



