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Preparation of bis(diethylene glycol butyl ether) formal by acet:
exchange reactions

SHAO Chong', WANG Dawei*, SHEN Wenwen', LIU Yang', ZHANG Xiaoxiang', ZHU

(! College of Chemical Engineering, Nanjing Forestry University, Nanjing 210037, Jiangsu, China; > Australs =

Management Group Nanjing University of Aeronautics and Astronautics Branch, Nanjing 211106, Jiangse. (e
*Jiangsu Engineering Research Center of Alcohol Ether, J iangyin 214400, Jiangsu, China)

Abstract: A novel approach for the synthesis of bis(diethylene glycol butyl ether) forms ' 3 E
acid-catalyzed acetal exchange reactions with diethylene glycol butyl ether and diethoxymes
reported. Compared with formaldehyde, diethoxymethane was greener as thereagent. The =
catalyst type, dosage of the catalyst, the ratio of the reactants, reaction temperature and reaction

acetal exchange reaction were investigated. The results showed that the maximum conversion of & :
could be obtained with diethylene glycol butyl ether ! diethoxymethane =1 : 3 in mole 2=t & 1

presence of 1.0% phosphotungstic acid at 80°C for 90min. The phosphotungstlc acid catalyst ¢ X
reused for 6 times. The product was characterized by FTIR and 'H NMR.The reaction meck fEf

the exchange reaction was also provided. The method for the preparation of bis(glycol ether: ) ﬁﬂ_
has several advantages, such as mild reaction conditions, friendly environment, simple ope
wide glycol ether substrates scope.

Key words: bis(diethylene glycol butyl ether) formal; phosphotungstic acid; diethoxy s
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WA, 30m=0.32mmx0.50pum, AL 260°C,
2R E 210°C, FID 2%, HIE 150C, REE
8] 1min, FEFEFHR 20°C/min £ 280°C, {REFH[E
Smin.
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‘f&{£$=[l—m—2Jx100% )

my
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my My

A, my ASLET NN DEBG &, g; my
NG RI42 ) DEBG &, g my AN
mn R R, gi X NRMEHFE S BDEGBF 8
®, %: M, N DEBG ME/RAR, g/mol; M, N
BDEGBF [1JEE/Rii &, g/mol.
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2.1 EEFIFREA M
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REEER 60°C, RMEFAIA 120min AIZ&H T, BF
FEAS [E Fh 2 Ak 7% DEGB #AkEpaem), 45580
x 1.

F1 EFI3 DEGB #{LEHEIR

fit 7] L% iM%
ki 55.7 83.7
BEESTR 68.5 89.6
X HI ARG 60.7 80.4
5] 46.9 78.2
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AT RE TR AN, $E R R PEHT
RS, BRERFGS B 2R MR 32 M 1% G F BRI A7
SRR RN, W T S Kb A
BE, BB TR ER R, FREFED
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R %
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2.3 JERIECLEAIE M
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HE 2 &, FEHMFF—ENERLT, D
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