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Styrenated phenol alkoxylate (SP-A)i= UWHA 0= H# YA 7] Fnl| skell A styrenated phenol (SP)Z} ethylene oxide (EO)
EHE AzEH AR 2E, o] §ol3HA] & EOE AHEetEH I YRS AE o] &5 v Alojrt Ha
sttt =3, 7 A 971 SHlE AMSEE wESEE T JEshe AV1E AASH] A Fskegol asta, S
o} A ES Bt olfthe EAIFo] Atk wEhA, B AT e FdA 47 FHE AFESHA 2 a4 YA
A7) EujS AFg3ke] SPS} ethylene carbonate (EC)Q] WHe-© 2 3E] A %9 SP-Ac] thalo] B.aslaz} &}l SP-A9]
A Zzol AH-E B dAl 7] Fvll= KOHE Lay0soll BAIAIZ $, 2Adske] A9lch T3 EO tiAl ECE Aoz
A LgHEE-o] obd Atk 3 ellA] SP-AA| 7L 7hsskAth B/ E SP-AS] Wit A A7) whexd e met
A1 w9 oheFshAl UEFRETE KOH/La,Os % ] SFellA] AlZd SP-AS] Hyt A A7|& vbe2 %, v Hrtd 2
ECe H7lEFS xd3togsm o= x4o] 7testith

Abstract
Styrenated phenol alkoxylates (SP-A) were prepared from styrenated phenol (SP) and ethylene oxide (EO) under a homoge-
neous base catalyst. However, to use EO that is difficult to handle, a high-pressure reaction device capable of controlling
the reaction process should be used. Additionally, when a homogeneous base catalyst is used, a neutralization process is re-
quired to remove residual bases after the reaction, and it is also difficult to separate the catalyst and the product. Therefore,
in this study, we report the results of SP-A prepared from the reaction of SP and EC using only heterogeneous base catalysts.
The heterogeneous base catalyst was obtained by supporting KOH on La,Os and calcintion. Using EC instead of EO, it was
possible to produce SP-A under the atmospheric rather than high-pressure reaction condition. Average molecular weights of
synthesized SP-A varied greatly depending on reaction conditions. The average molecular weight of SP-A prepared using the
KOH/La,0O; catalyst could be controlled arbitrarily by controlling the reaction temperature and added catalyst and EC amounts.
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Table 1. Reaction Conditions of SP-A

Reaction temperature (C)

Amount of EC (eq) Amount of catalyst (wt%)

Entry 1 170
Entry 2 170
Entry 3 170
Entry 4 170
Entry 5 170
Entry 6 110
Entry 7 130
Entry 8 150
Entry 9 170
Entry 10 170
Entry 11 170

1.0
5.0
12.3
14.0
30.0
12.3
12.3
12.3
12.3
12.3
12.3

(% RV Y Y Y Y Y Y}

=)
w =

(Reaction Time : 24 h, Catalyst : 600 C Calcination 30 wt%-KOH/La,Os)
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2.1. AEME ¥ #AM7|7

2 Ao AMEE La,0; (Alfa Aesar, 99.9%), ethylene carbonate
(Alfa Aesar, 99%), KOH (W43, 85%)& ¢! & H=o] A ¢
o] AF&9t} Yun S{7]°] Hadt E&of ule} S0,.4/Zr0, 1) 3t
ol phenol?} styrene®] WHS-SZH-E FHJE SP2 F/JL mono-
styrenated phenol (MSP) 13.8%, di-styrenated phenol (DSP) 72.1% %!
tri-styrenated phenol (TSP) 14.1%2] Z/J 0.2 o]Fo]x I3l

A|Z%E KOH/La,0; Zvli= Thermo ScientificAFS] FT-IR (Nicolet iS5),
Dong-il ShimadzuA}2] XA 37741 7](XRD-7000) 2! Protechkorearl
°] BET (ASAP 2010 Micropore)® %%, YA E SP-A2] Hf
A 715 WatersA2] GPC (515 HPLC pump WAT06989)Z ©]
gato] ZA =T

2.2. K| Z=0jo| M=

200 mL 1315 FHof o}=3 X3} 5 KOH (106.94 mmol, 6 g)}
S5 20 mLE H715H] 30 wi% o] KOH =898 A|Zstt). A2

o4 10 min F<F WHHFAL, La,O5 (30.69 mmol, 10 g)5 % 71skaL 3
h &<t wHkste] GAAIZI) nd-3-¥l KOHS9-& FEE A A,
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2.3. Styrenated Phenol Alkoxylate (SP-A)2| &

200 mL ¥ 3 FEo ol X3k & MSP 13.8%, DSP 72.1%,
TSP 14.1%%1 SP (10 mmol, 3.03 g)5 #7}5}31, KOH/La,0; (WH3-&
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AJES GPCE olgsto] Het A 2715 S7431%ItH3.4,12,13].
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Table 2. Effect of BET Surface Area of KOH/La,O; Catalyst by Concentration of KOH Solution

Catalyst Calcination temperature (C) BET surface area (m%/g)
La203 - 4.46
10 wt%-KOH/La,O; 600 3.90
30 wt%-KOH/La,O; 600 2.99
50 wt%-KOH/La,0; 600 1.78
30 wt%-KOH/La,O; 300 0.39
30 wt%-KOH/La,O; 400 1.41
30 wt%-KOH/La,O; 500 1.76
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Figure 1. The FT-IR spectrum of catalyst ((a) : 600 C calcination 30 Addition amount o ethylene carbonate (eq)
wt%-KOH/La;0s, (b) : LaO;). . . .
Figure 3. Average molecular weight change of SP-A as a function of
the amount of EC (eq) added.
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Figure 4. Average molecular weight change of SP-A as a function of
reaction temperature.
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Figure 5. Average molecular weight change of SP-A as a function of
addition amount of KOH/La,O; catalyst.
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