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W OE: AR SE XRHARBE KB BALER (SO, /TO)HABLHMER R BEIEH
M RAEXRE R AGLERALRBF AETSABAHAESBA, AYAXDGEA A
BREWE >HEANAE>HAI>ELNAT > AR AR TRASRAEF4HH . L2 RE 10
C,EBEH@55h, B 1:1.157(nyin, ) MAHNAE 4% , KM A ¥ 30 mL, B4tk L 2 87.4%.
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1.1 AR REETE

B - R EKZE, EATHES
Ve, EREB(REM)RATHET) .

EEARET BB HSKBURREEN
ZSOEREFMA—-SENEBREHE A2 B
PR B A KRR, ETHRE 60 CHEGEBRRH
BHMAZBEBRTERD. UL —EBER, A
FTHO.1 mol/L 24 & NaOH Wi H®, ¥
FUE3 K BEFHE ARERMBE, KM
Z—EWREE, EE A RHE80.1C
B ENRNE FRE RE—CBERS, IEHR
H.7ERE RN ITERAR. BREE
RERHEKNNE MABEHREK ARES
Boh10% MmMAPHEATELANAZR. MR
P TR S BT Aot o8, 3 0o B 4k A 58 MR G AT
KEGEREK. B EERPHEIEERE. &,
st Bk SITIR R BEFYRHEKZBESR
2R ABEZERTHETREAZ~%. HEHL
B B B9 4 A5 DA R4 Sh e i B, X R = 4 AT
KE.

BEfLE =[(Axm, -Bxm,) xM x100% ]/m (1)
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RMBTR B R,gm, WRMERMAEHEER,
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1.2 RHEFBRREHRIEHENEHSFRUZE
FBRAEHEMEZ MR RN
CICH,COOH + ROH = CICH,COOR +H,0
PR R i A AT B B B, S IR T R A SR R

HE BB B 3 MR R B, AR B H

S ESsFENKE DR K 2. 03%,

77.014% ,1.955% . @3 43 #7578 3 & 7 B KL BS

WIEHEREYPH 3 AL MRE GRS

37 :28.82,39.84,45.68 C. & 1 fix.
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Fig.1 The DSC curve of high — carbon alcohol

EFEMRTA BB B4 AR
I A X 4 R A B0 38 K T 0 K, IR E JRURH R A 3
FREEST 5% 13 B .14 BEAN 16 BE. AT AT LA
B3

BRI EYHEN S FER =200 x
0.2103 +214 x0.770 14 +242 x0.019 55 =212.
1.3 ZTREHRITE
1.3.1 BahBmsmaHgs "

H—ERH TICL(AR) ZBWAB—EEBH
290 CHoKkS, HBLH. A G5B, B Bl 55
10% MIPE W, KX E W E 12 h U B, TiCl, B
FRE(REHEACIRE), BUHBHER TICl,
BREZRBT, AN ZEBHEmMEK, Fot B
pHiRER W, HBI K pH X8 8 £4,F1LH
. ERT, B4 24 b, AREAKEER
Cl™ (i AgNO, S Wi # i) , i 28,100 C T4, BF
49,8078 Ti(OH),. Bl — &2 vk B B0 B BRI O, T
—EHRIEABA A, 10 mL B 1E/1 g Bk
B B mMA LR & s B RS E Y, B
—ERHE(0.5 h) ,FHEHER  EHREILANR
BRABRIEMTE),I00 CTFH12hfF,
BEMR/ AP REAE LY. ¥ LR ETFHM
R/BACYREELY EREEE 40 CTREA
#H22 h, 188 SO, /Tio, [ k@ samuELH.

1 EXHROHBRREXRER
Tab.1 The results of the orthogonal experiment design

BB BB 8 E B2 1 B (8] Ykt AR A & #HKim A& -
/¢ /h (ny:ny) /% /mL

1 110 1.0 1:0.909 1 20 0.622

2 110 2.5 1:0.992 2 30 0.754

3 110 4.0 1:1.074 3 40 0.753

4 110 5.5 1:1.157 4 50 0.849

5 120 1.0 1:0.992 3 50 0.511

6 120 2.5 1:0.909 4 40 0.709

7 120 4.0 1:1.157 1 30 0.860

8 120 5.5 1:1.074 2 20 0.848

9 130 1.0 1:1.074 4 30 0.687

10 130 2.5 1:1.157 3 20 0.796

11 130 4.0 1:0.909 2 50 0.637

12 130 5.5 1:0.992 1 40 0.756

13 140 1.0 1:1. 157 2 40 0.685

14 140 2.5 1:1.074 1 50 0.671

15 140 4.0 1: 0.992 4 20 0.820

16 140 5.5 1:0.909 3 30 0.796
H{E 1 0.744 0.626 0.691 0.727 0.771
HME 2 0.732 0.733 0.710 0.731 0.774
143 0.719 0.767 0.740 0.714 0.726
Hi 4 0.743 0.812 0.797 0.766 0.667
B 0.025 0.186 0. 106 0.052 0.107




®3m

AR5 BAERMELSREZRAKBIBEBEOIRR 3

1.3.2 EXXE®

EHRHS BRE 4 KFHIERKBHE, &
4 5 B A B R 2 R R Bl B ) L T
CHTHE REALBRNAZEEXE . RUR
BE (SR B E] 0k L A AL R R & LA K R &
EXHBBRHRREGRAER | EBBEE a=
0.05,18 887 24 Wk 2.

X I 32 i I 048 AT 44, AR 2B 80 Kb
ATEA 5 AR 3R X 3K K 9 8w K/ R R B
B >3 AR AR > YR > AR AR > KR
B4R BIEE R a=0.05 FITHEIH, £ H
RHOEMBESHRESWERE N 48
EA AR, S PREORERGSHE: RUR
R 110 T, RBEN S.5 h, YR BEREE R It
AL IST, AR RARN 4%, H KA HEH
30 mL. ER MW AHHGT T 3 HAFGER, BHKE
FHRELHEN 87.4%.

%2 FEXHRFIEITR
Tab.2 The variance analyse results of the orthogonal

experiment

HWE  WREFH AHE Fit FIGRME BFH

BEE 0.002 3 0.058 3.860 FEE
e 0.075 3 2,184 3.80 @F
WH 0.026 3 0.757 3.860 HBE
MM ARE  0.006 3 0.175 3.860 Ag¥
#AMAE 0.030 3 0.874 3.860 8%
Bz 0.10 9

1.3.3 #LMNHELRAFRELER

MRSk K R 120 C, R AET[E] 2.5 h,
VIR BERRE/R I 1:0.909, LA B 4% , 7 K
FIFE 4 mL, ARG EE R #T%
® ERRILES.

3 HUANNHERES
Tab.3 Life of catalyzer

HARES

2 3 4 5 6 1
dihs 3

FRib®E/% 61.1 60.3 59 57.1 56.4 55.6 54.1
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R E Y S8R REE L,
SHAAREREH /N AKRE X EE KL
B R A A, B AL O P R

B BEALTE H B B R

KRB, KEELR ERBOALY
R, AT LR IR AR E L R
LR A, A S B 5% 05 B AR 1L 00 B , 4T e 3%,
RIEET 500 CHEBMAABHEY ERHEES h K
HERMEARNESR I HRAN T LA T #T
BEL R BE, AR L% 4.

F4 EAAHTIHELER
Tab.4 Compare of the catalytic activity

REACTRIRR  FEEmEAR  REMER AR
BB/ % 70.9 54.1 69.7

H% 4 A, 2 KRS, AR EAR b
BERE ARG BRBRR5 BELR LE
HEEMRER, HEEATRT 2 LB a4k
I 64 15 HE K
1.4 BEREFHHERE
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B Z BB AR B R 2 5 B T A K/ R e
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EAKEE &N H.
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Fig.2 Infrared absorption spectroscopy for

1000 500

high - carbon alcohol
2 g
(DHETERBBEE 1| ml/L.THREBE
100 C S4B TE 470 C SEHemtE 2 h THEH

SO} /TiO, % [E] ¥ 48 3R B4 B 4% %ot 48 Z B0 0 Bk B B
BB A B B B AR



4 BHRKEER(TL2MK) 2010 4

Q)BEIERKBBBAFRRMELBEROEY [6] ®¥R, AAMR. HEBHELEIAEZMTAK

WK AN 2 < SR (8] > 45 K 1 > 90 I BORIELL). WA T D 2003,33(4) 18 - 19,
SEALAER> RMBE, FHALHEEDRR (7] BEBA, MEH, NFE, ¥ EWESROH
*HRZ BRI BT B & A R T A A FHRLIL BHLRKEER, 2000, 21(4).

4-6.
(8] Xz THE FMEBBRRELNMNHRAR
[J]. {LFELT.,2005, 3:23 -27.

BER 110 C, 6@ % 5.5 h, YHBMERL N
1: 1157 LRI R B 9 4% , F KT A& 4 30

mL. B§1L & N 87.4‘%- ‘ [9] XNE®E, Ba%H, FRE FEBERELELB
(3)iB AT R BRI IEIT, FE SHBI]. 2TV 5 TERER, 2008,29(6) ;24
HRRF=Y R Y82 8 5 BAE b R -29.

[10] WANG X, YU C, LIU P, et al. Probing of photocata-

#%Iﬁ : Iytic surface sites on SO} /Ti0, solid acids by in situ
[1] =88, 8. HAENALTHEER(M]. xR FT - IR spectroscopy and pyridine adsorption [ J].
Fh22 B AR SCHR S A, 1994, Journal of Photochemistry and Photobiology A ;Chemis-
[2] MATHLAS L], PARRISH D A STEADMAN S. Nove- try, 2006,79(3) :339 -347.
gem — dinitrile functionalized polyesters and polyam- (11] =Y. REEENFESFERIM]. dbx4d%T
ides from malononitrile; potential piezoelectric materi- Aop i R #E,2007.
als[J]. Polymer Preprints, 1994,35(2) :659 - 660. (12] B4, Ak, AEX, % HAaBEAMELKE
(3] ®mt, FEMG, BRR NZMERIBHEREN 12-FEAXRCHEMERR1,2-F2Z8{J]). ®
BRI fE5KE, 2002 (4): 161 - 162. 5% F{LE &, 2007,15(1) 17 - 20.
(4] ZFEMHA, BR, F#8%. SoCl, HLERBZIMEK [13] BHME=. HEEBERMELRELERIM].
EAEATEEER ()] B4 4L T Al 4k, 2005,35(5) :41 HaiE. JLR AL Tk R, 1992.
-42 [14] AR, TB¥, H5R%. FEERMELEIRI
[5] WER. H-pHARAEZBT - BEOLR - BT R (I] MAT, 2000,17(7) 417 -
[J]. FFHGRKEZER, 2007, 123(3) :4 -6. 419.

Study on Preparation of High — Carbon Fatty Alcohol Ester of
Chloroacetic with Solid Superacid

ZHOU Cai - rong, SHI Xiao — hua, GE Cheng —bo, WANG Hai - feng

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The High — carbon fatty alcohol ester of chloroacetic was prepared in the presence of solid superacid
(SO%"/Ti0,) to aim at the energy — saving, green, environmental protection. Using the Orthogonal experi-
mental design, the esterification ratio was used as an evaluation target, so the resultes showed that the affect
level of five factors is reaction time > the amount of azeotropic agent > material ratio > the amount of catalyst
> the reaction temperature. The esterification ratio was 87.4% in the optimum reaction conditions, such as

the reaction temperature 110 °C, reaction time 5.5 h, material ratio(n n,,)1:1.157, the amount of

alcoholate *
catalyst 4% , azeotropic agent 30 mL. The result of re - using and regeneration showed that the solid superacid
can be used many times, have good catalytic activity and reproducibility.

Key words: high — carbon alcohol; high — carbon fatty alcohol ester of chloroacetic; solid superacid; esterifi-

cation



