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=2 RMAZ & 4 993, 78 Agsets 4AYY AS 48%(1E2FE 87.6%), oL EA &A1Y A
51% (o] &4& 94%)Hch.

Abstract: Rosin-maleic anhydride adduct(RMA) was synthesized from rosin and maleic anhydride. Highly purified
RMA for the application of polymerization monomer was synthesized by means of two methods : the melt reaction fol-
lowed by further purification and the solution reaction. As a result of this study, the solution reaction was better than
the melt reaction for obtaining higher yield of RMA. Maximum yield of RMA obtained by the melt reaction was only 40
%. But the yield of RMA obtained by the reaction in carbon tetrachloride solution was 48% (theoretical yield 87.6%)
and that obtained by the reaction in acetic acid solution was 51.5% (theoretical yield 94%) respectively.
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Fig. 1. Structure of rosin acids.
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Scheme 1. Maleation of abietic-type gum rosin acid.
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CH—-C
Compounds Content(%) 6* \\O
Methyl tetrahydroabietate <1 8‘-.)
Methyl tetrahydropimarate <1
Methy! dihydroabietate <1 l
Methyl dihydropimarate <1 _-COOH
Methy! dihydropalustate <1 < &
Methyl dihydroisopimarate <1 +5 (Q\: CCO
Methyl abietate 34 l \O
Methyl neoabietate 13 CH — C/
Methyl palustate 5 \\0
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Methyl pimarate 5 _-COOH l
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Methyl dehydroabietate <10 CH—c?
Total about 90 l \O
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Scheme 2. Maleation mechanism of levopimaric
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Scheme 3. Side reaction of other rosin acid with
maleic anhydride at higher temperature
over 200C.

Table 2. Results of Three Purification Methods
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Fig. 2. Effect of reactant ratio on the conversion of
rosin into RMA at 180°C(-:- ; Found, — ;
Calculated conversion based on reactive
rosin acids).

Methods Procedures AV me Yield
(KOHnmg/g) (C) (%)
RMA Ether soln.(R : E=1: 10)
Ether/Petroleumether method ! 273 200 (45)
Petroleum ether(E : PE=1: 2)
Recrystallization Solvent : Acetic acid(1 ; 1.5wt/v) 283 220 30
RMA+CCl(1 : 4wt/v)
Carbon tetrachloride method | 280 218 40
Reflux temp. 1hr

J. of Korean Ind. & Eng. Chemistry, Vol.5, No.2, 1994



318 237 -
= el 2Rl 48 AANN des A
%e4 9 TLCE 3% & 993, Agsteas
obAlEAte] g Ay o2t BliA 155 o RMA
£ 22 & sler ARsEs Y g8 &
& oF 40%(o]25& o T4%)2A HwA F&
52 ehign

3.1.2. SABYE

obi EA} Adsets 2
SAFSEe BulE 11092 #hol
o BFeEdA A AE, ol B

PTSA ¥k %< Fig 3o vehfsich

oM=L BHee PTSA S5 Imole%, Aol
H94490E dmole% W Hi £EL 2L 5 9l
3},

wah fARANS AT weaAe AHgael
RMAS) gl w4 dafo] ol$ 7rh. o}H=4

& HEEAE A she AP AZA Y el

. Acetic acid

yield(%)

a

by L 1 A 1
0 1 2 3 4 5
Catalyst concentration(mol% )

Fig. 3. Yield and theoretical conversion of RMA
catalyzed by p-toluene sulfonic acid.
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Fig. 4. Effect of reaction solvent volume on the

yield of RMA.
Table 3. Results of Two Solution Methods
Reaction condition Results
Methods -
Catalyst Reactant/Solvent(wt/vol) AV mp(C) yield(%)
CCl, sol'n PTSA 3mole% 1:38 286 206 48
Acetic acid sol'n PTSA 1mole% 1:3 284 216 51.5
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Fig. 5. IR spectra of rosin and RMA.

19
20,
8 21 16
22
A i
i 1 H 1 1 ] 1 i
8 7 5 4 3 2 1 0

Fig. 6. NMR spectrum of RMA.
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Table 4o14] 959 2A1& 0.IN KOH-oletg4
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Fig. 7. Two dimensional development(TLC) of ro-
sin, maleic anhydride and RMA.

Table 4. Properties of Rosin and RMA

Properties Rosin RMA
Color Yellow Brown
Molecular weight 302* 400
Melting point(C) 62-65 210-220
Acid value(mg KOH/g) 163 283(281)**
Unsaponifiabel matter(%) 4.1 trace
7inh***(dl/g) 0.01 0.03
Td****(C) 253 307

* Based on abietic type rosin acids
* # Theoretical acid value in parenthesis
* % ¥ Measured in NMP at 30C
* % ¥ ¥ Decomposition Temperature
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#HFT AYES =3 TLC 4oz solsler).
Fig. 714 vebd TLC #Qlel4 F22 322 : weh
& ol EAL=50:50: 59 1x} ®ALA 4]
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