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2 2k 2-Hydroxyethyl methacrylate(2-HEMA) 9] &4 oA A Ae} Zuje] d3ke] tis)a] ZAb}r).
Zv] 24 triethylamine(TEA), FeCl; - 6H,0, Cu(NO;),, 2H,0, AICL, Na,Cr,0,¢ Adstgon, 2ZAdAAZE p-
Methoxyphenol(PMP) & NaNO, 488& 77t AM43tgict. NaNO, 448 FFAAAR A48 A, trie
thylamine(TEA), FeCl;-6H,0, Na,Cr,0,= £2& Zn] 5315 1R -"r“;‘it} p-Methoxyphenol(PMP) & FgAAAZ AL
& A%, 1SS w)$ =83 PMP7} Fett mi Cro* o] &8 #9417)7) wie] &3Ho]x| E3c}. oo} ], NaNO,
FENE FHAAAZ AT AL, ube-e dl$ wgton] F4 Zajo] wB g Y

Abstract: The effect of inhibitors and catalysts in the synthesis of 2-hydroxyethyl methacrylate(2-HEMA ) was stud-
ied. As catalysts, triethylamine(TEA), FeCl; - 6H,0, Cu(NO;), « 2H,0, AICl;, Na,Cr,0; were selected. p-Methoxyphenol
(PMP) or ag. NaNO; solution was used as an inhibitor in polymerization. In ag. NaNQ; inhibitor system, triethylamine
(TEA), FeCl, - 6H.0, and Na,Cr,0; showed good catalytic effects. When p-methoxyphenol(PMP) was used as a
polymerization inhibitor, the reaction was very sluggish and noneffective because the metal ion such as Fe** or Cr'* was
reduced by PMP. On the contrary, when aq. NaNO; was used as an inhibitor in polymerization, the reaction was very
fast without deactivation of the metal catalysts.
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2-HEMA Autg-e 7128449 o 28|23} b
Soz ubg AA 9 of2ge glov EOF 4 A
& o] H(2~3atm) o A A A} 87] wjE[15]
o]o]] wi= ukg7|(Parr, model 4561 300ml reac-
tor) & 7Nzt AAstddck(Fig. 1).

Fig. 1. The schematic diagram of reaction system.

. N, reservoir B : Needle valve
: 1/4 inch stainless steel tube

. EO reservoir with cooling circuit
: Teflon tube F : Check-valve
: 1/8 inch stainless steel tube

: 300ml pressure reactor

. Electric heater J . EO vent line
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Table 1. The Effects of Catalysts in 2-HEMA Syn-

thesis®
Reaction Results( % ) .
Catalyst time(min) MA 2 HEMA EGDMA
TEA 75 7.7 92.3 0
Cu(NOy), - 2H,0 480 9.6 90.4 0
FeCl, « 6H,0 120 9.8 89.6 0.6
Na,Cr;0; 120 29 95.9 1.2
AlCly? 300 1.7 97.8 0.5

*Conditions : reaction temperature, 85C; MA (580mmol),
EO (1.1 eq to MA). Inhibitor; 30% NaNO; aqueous solution
(2.0 mmol). Initial pressure; 3.5bar (N, atm). ® The amount
of catalyst : Cu(NO,), - 2H,0(3.7mmol), FeCl; - 6H,0 (3.
7mmol), Nalr,0; (3.8mmol), AlCL(3.7mmol), TEA
(22mmol). ® Ethylene glycol dimethacrylate. ¢ Determined by
GC analysis. ¢ Polymers were formed.
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Table 2. The Effects of Inhibitor on 2-HEMA Syn-

thesis?
. Reaction  Conversion®
b
Catalyst Inhibitor time(min) of MA
FeCl; - 6H,0  NaNO, 160 98%
Na,Cr,0; NaNO, 180 >99.8%
TEA NaNO; 75 97%
FeCl; + 6H,0 PMP >300 89%
Na,Cr,0, PMP 150 95%
TEA PMP 180 4
2 Conditions : reaction  temperature; 85C, MA

(580mmol), EO(1.1eq to MA). Inhibitor; 30% NaNO,
aqueous solution(2.0mmol), PMP(2.0mmol). Initial
pressure; 3.5bar(N, atm). "The amount of cata-
lyst : FeCl; + 6H,0(3.7mmol), Na,Cr,0;(3.8mmol),
TEA(22mmol). ¢Determined by acid number. ¢Poly-
mers were formed.
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Fig. 2. UV-VIS spectrum of iron—phenanthroline
complex. A : Crude 2-HEMA products from
FeCl; - 6H,0+NaNO; system, B : Crude 2-
HEMA products from FeCl, - 6H,0+PMP
system. Condition; 1%(v/v) of crude 2-
HEMA with 0.01N potassium acetate-acetic
acid buffer(1x1072M, pH 4), [Phenanthro-
line]=2x10"*M.
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47 dolube Ao #2HT(Fig. 3). A7kl
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Fig. 3. Reduction of Fe** by PMP. Condition; 0.01
M potassium acetate-acetic acid buffer, pH
4, 25C, [FeCl,]=3.6x10"*M, [PMP]=7.8
x 107*M, [Phenanthroline]=2 x 10~*M.
1:0sec, 2: 40sec, 3. 70sec, 4 . 120sec, 5 :
300sec, 6 : 600sec.
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Fig. 4. Oxidation of Fe** by NaNO,. Condition; 0.01
M potassium acetate-acetic acid buffer, pH
4, 25T, [FeCl,]1=2.7x10*M, [NaNO,]=4
x 107°M, [ Phenanthroline]=2x 10~‘M
1: Omin, 2 : 10min, 3 : 30min.
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& 4 glalck(Fig. 4).
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NaNO;+ methacrylic acid

—=sodium methacrylate + HNO,

HNO; &== 2NO,+H,0+1/20,
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