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Abstract

In this paper, using octadecanol, epichlorohydrin, diethanolamine and hydrogen peroxide as raw
materials, N-(3-octadecyloxy-2-hydroxypropyl)-N-N-dihydroxyethyl amine was synthesized by
three-step reaction. The effects of reaction time, catalyst and other factors on the yield of the
product were determined, and the optimum reaction conditions were determined. The opti-
mum conditions for the formation of 3-octadecyloxy-2-hydroxy-1-chloropropane were as fol-
lows: sodium hydroxide was used as catalyst; the molar ratio of reactants is 1:1.1; the temper-
ature of dropping epichlorohydrin is 65°C; the time of dropping is 1.5 h; the reaction tempera-
ture is 95°C and the reaction time is 5 h. The optimum conditions for the formation of N-
(3-octadecyloxy-2-hydroxypropyl)-N-N-dihydroxyethyl tertiary amine were as follows: reaction
temperature 85°C; molar ratio of reactants 1:1.2; reaction time 4 h. The optimum reaction condi-
tions of N-(3-octadecyloxy-2-hydroxypropyl)-N-(N-dihydroxyethyl) amine and hydrogen peroxide
were as follows: 1:1.1 mol ratio of reactants was 1:1.1 when hydrogen peroxide was dripped at
60°C for 1.5 h or 80°C for 2 h. The yield of the final product reached 93.4 under the optimum condi-
tions. When the critical micelle concentration of the product was 7.9 mmol/L, the surface tension
of the aqueous solution was 23.2 mN/m, with good surface activity.
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1. 5|18

ARG — A B R B R MR, HARRER B : TE/KIEWP, BTV pH BRI,
EERHAEE T, Wl LLRRER S TR . SRR, B pH 27 B, SEALRRTE KR DA
KR, BoRIEE . ERMEERT, CRREMHE 7, S0 pH <3 i, Afbhz
MIFHES T R R Bk, B IEARRIKAF TS T BIEF. BT WS PR
FURIFECA, HFEoRPFERN. . BT e e, 7Rl HWRE T EdEE, AR REEmmIEHE
FA[1] [2]e ASSCUABRAN R RE W 2 B2 Skl S R AL, A B N-(3- e e B -2-F 2
PIFE)-NN- 52 I E e R TRV R, A G HET R S0 Ao REFh 25 0 IR S A e T 7] i L
WAL TN AG R [3] [4], BRI B AT IEAE AT B E 7 T B 70 TAE, FERT RACR I S S
T 77 T A SR A N E T O IR SR R B, iR A e R TR AR R A N R T A B
BT R AT N2 A, TEFTIRY &R R I l— BB A S &R A I AT, 454
I A Rt — BRI IT[5] [6].
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cat
C18H37OH + Hzc\_/CH_CHzcl T C]8H37_O_H2C_?H_CH2C1

o OH

) = R A IO+ \BE 0.1 mol, IN#iEHE, FHEZE 65°C, IA—E = FE A NaOH, i I E &
Wk 0.1 mol, 1.5h 5%, RETHEZE 95°C, KM 5h, WEZEME, BEFAEAAELRNE Y, &

SNFEALEE R 96.7%
222.N-3-+H/\IREE2-ZRRERE)NN-“EZERERARTE
H,CH,OH
e + NaOH
CigH37=O—H,C (FH CH,(Cl HI|\I T>
OH CH,CH,OH
H,CH,OH
C18H37-O—H2C—C|H_CH2—I|\I + NaCl
OH CHCH,OH

3 )\t B 2- R B - A N S ORI BE R LN 1:1.2, K = O RERE oK SRR R &
30%~50%, MIANZ=RI=rh, —xIEINse. SRR 2R 5T E 73808 30%(1) NaOH [E {4, 65°C R X
B 4h, FHEZE 85C, ML 4h. RMEER)E, WIEAM. SIEBREERPH OB, K. %
KRR, THEENEN 94.2%.

2.2.3.N-G-+/\ IS &-2- R ERE)-NN-ZRZEFURERTZE

HCH,0H
CigHy;~ O—H,C— clH—CH2 —N + W0, —(—
- CHCH,OH
HCH,OH
CigHy;~ O—H,C— (|:H— CH,—N—0
OH CHCH,OH

B SONAE R INEE] 80°C, % N-(3-1 J\ fig S L -2-FE FE TR F5)-N,N- - ¥8 238 UG 5 SUEUK I BE R L 1:1.1
HILL], DAZRIEAKA R A BEAE VR, IEIKIETR, N 4 h, JEZREMRZERIRK, 1SEH~ 6,
SRR, BREr7 iR FEF~%N 93.6%.
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Figure 1. Effect of reaction temperature on yield of 3-octadecanalkoxyl-2-hydroxy-1-chloropropane
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Figure 2. Effect of the reactant time on yield of 3-octadecanalkoxyl-2-hydroxy-1-chloropropane
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Table 1. Effect of reaction temperature on yield of tertiary amine
= 1. R B R R R R0
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Table 2. Effect of reactant molar ratio on yield of tertiary amine
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Figure 3. Effect of reaction temperature on yield of N-(3-octadecanalkoxyl-2-hydroxy-propyl)-N,N-dihydroxyethyl tertiary
amine
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Table 3. Effect of reactant molar ratio on yield of amine oxide
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Figure 4. Effect of reaction temperature on yield of amine oxide
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Figure 5. FTIR absorption spectrum of 5-N-(3-octadecanalkoxyl-2-hydroxy-propyl)-N,N-dihydroxyethyl Amine oxide
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Figure 6. Surface tension of 5- N-(3-octadecanalkoxyl-2-hydroxy-propyl)-N,N-dihydroxyethyl Amine oxide
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