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Development of a Clean Technique for the Synthesis of

2,4 —Dichlorophenoxyacetic Acid
WU Xia , SHAN Yu—hua, REN Hai—yong , LU Mo—hong , LI Ming—shi
(Jiangsu Key Laboratory of Fine Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: 2,4 — Dichlorophenoxyacetic acid(2,4—D) was prepared by catalytic chlorination of phenoxyace-
tic acid with chlorine. Catalysts investigation, solvents screening, and reaction conditions optimization
were carried out to develop a high yield and environmental — friendly process for 2,4 —D production. The
results show that: BiPW,, 0, (BPW) is a good catalyst and 1,2 —dichloroethane is a suitable solvent for
this reaction. Under the optimal reaction conditions (122. 5g phenoxyacetic acid, 0. 72g BPW, 180g 1,2—
dichloroethane, 40g +« h™', 50°C), 91.14% of 2,4—D (white crystalline) can be obtained with a purity of
98.37% (HPLC). The 2,4—D product was quantified by HPLC and confirmed by FT—IR and NMR.
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Table 1 Effect of catalysts on phenoxyacetic acid chlorination

] Ffmﬁ 7 i 7 i 4l 2,4A—DFE
M/ C A B/ % B/ %

T TN T 132~136  #gkfn 78. 3 58. 3
=&k 138~140 Fa ) 97. 2 85. 3
A 136~138 F 90. 1 80. 0
AW 135~137 H 93. 1 84. 4
=5 B 136~137 SR} 92. 3 83. 3
BN 136~137 A 90. 4 82. 9
=EfbEk kR 138~140 Fag ) 96. 2 86. 2
MEnE + =& fkgk  137~139 FAR ) 94. 3 84. 7
WIFR = Mg 137~138 M 91. 9 85. 0
=AM Z > 135~138 F 84. 3 73. 3
ZEk 134~138 a1 82. 1 72. 1
BPW 138~140 M 98. 3 88. 5
iR 137~138 F 96. 8 82. 1

W 1) KR &M 0.dmol FEA LR, 40°C. 1,2— A ke
100g, AL 0. 5g, i Cl, = 30g+ h1; 2) =ZHAMZEE 1 mL.,
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Table 2  Effect of solvents on phenoxyacetic acid chlorination M%é 5 ﬂ u%'ll , %“3 {mﬁjﬂ 50°C HTJ‘ , 2, 4—
7 b A 7 i EEhal 2,4—Dj" e
7 D #y77 FR N4 A I8 B e
o [ ORI,
1’27:3%1%% 138~140 E@ 98. 3 88.5 %5 &F_“zinngsﬁj 2,4*1’)F$\ an?@f“iﬁ’\]a}ﬂﬁ
7k 136~138 41 fny 88. 3 78.6 Table 5 Effect of reaction temperature on the yield and purity of
iR iR TS 135~137 SR} 83.2 76.5 2,4—D
‘fi{ﬁA 128~133 (SR 64. 6 26.9 S o =% %
VKT 136~139 S RN 92.3 81.1 20 o1 1 88.5
1, 47:%5% 135~137 M 87.5 69.3 30 95. 3 89. 0
LB WEE 134~137 H© 79.3 49.1 10 97.3 90.5
MR 2 LA, H1.2— 8 CBAERNTER 50 98. 4 91.1
2,4 — D AR (88.5%), 77 #h 4 b v o o
(98.3%), AEEMIAK, B, 80 92.1 87.1
. H 3
2.3 ST SRt S i B ) B HAl S B 26 e BsCaDs

2.3.1 IEXRKIW
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Table 3 Orthogonal test design— factor level Ly (4°)
A RBHR B (L2— 28 C GECL# D (R
o ) /C ) /g F) /(g+h) ) /g
1 50 120.0 30 0. 36
2 60 150. 0 40 0.72
3 70 180. 0 50 1.08

V. RE LM 122. 5g (0. 8moD) .
T4 EXIBER

Table 4  Results of orthogonal tests
S G A B C D R %

1 1 1 1 89. 3
2 1 2 2 2 90. 3
3 1 3 3 3 91. 1
A 2 1 2 3 88. 4
5 2 2 3 1 87.7
6 2 3 1 2 90. 9
7 3 1 3 2 87.5
8 3 2 1 3 87.6
9 3 3 2 1 89. 3

P 1 90. 2 88. 4 89. 3 88. 8

¥E 2 89.0 88.5 89.3 89.6

YifE 3 88. 1 90. 4 88. 8 89.0

e 2 2.1 2.0 0.5 0.8
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Fig. 1 FT—1IR spectra of 2,4—D

2,4—D f'H NMR (DMSO—d;) i & WL & 2.,
HIHJE S 6: 4.83(2H, s, —CH,—), 7.07 (1H,
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2.5Hz, 6.35Hz, 5— H), 7.58 (1H, d, ] =
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2.5Hz, 3—H) , 13.17 (1H, s,—COOH),

2,4—D ¥ C NMR (DMSO —d;) %K LK
3, HIH)E & 6. 65.17(—CH, —), 114.91(6 —
C), 122.23(5—C), 124.79(3—C), 127.88 (4—
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COOH),
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Fig. 2 'H NMR spectra of synthesized 2,4—D
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Fig. 3 C NMR spectra of synthesized 2,4—D
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