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Synthesis, purification and wastewater treatment of parafuchsin

XU Xixi, GU Guizhou, JIANG Linshi, LI Zheng*
(' School of Environmental and Safety Engineering, Liaoning Petrochemical University, Fushun 113001, Liaoning, China )

Abstract: Parafuchsin was synthesized by two-step catalytic method. Firstly, p-nitrotoluene and sodium
polysulfide were reacted with ethyl alcohol absolute as organic solvent and N,N-dimethylacetamide (DMA)
as amine catalyst to form p-aminobenzaldehyde, and the best N(DMA) : n(p-nitrotoluene)=3 : 13 was
obtained,herein, p-nitrotoluene dosage 25 g(0.18 mol),the same below. Then, p-aminobenzaldehyde reacted
with aniline and hydrochloric acid under the catalysis of polyethylene glycol 400 (PEG-400) to produce
crude parafuchsin. The effects of material ratio, reaction temperature and reaction time on the yield of crude
parafuchsin were investigated. The results showed that N(PEG-400) : n(p-nitrotoluene)=2 : 300,
n(p-nitrotoluene) : N(aniline) : n(hydrochloric acid)=1 : 5.9 : 2.8, reaction temperature of 110 °C and reaction
time of 4 h, the crude product yield of parafuchsin was 85.6%. Finally, the effects of distillation temperature
and time on the mass fraction of parafuchsin were investigated. It was found that the mass fraction of
parafuchsin reached 91.3% after distillation at 130 °C for 3 h. The wastewater from parafuchsin production
was mainly aniline, and the recovery rate of aniline reached 89.3% after rectification.
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Fig. 1 Diagram of distillation unit of crude parafuchsin

13 BElmAOEENE

R OR35S MR R, H o3 5] s T
FUH—A5 BN @ISl &, BARSEAh : HEllh 25 °C;
TRBIAE A H - 2 -k (ARFHEE 5000 ¢ 125000 ) 5
A 0.8 mL/min; #FEEE A 20 ul.
14 FERERENE

Pt I GB/T 11889—1989 (/KR AWk &9
FIME N-(1-Z858) & W A5 OB EE L ) e 7e
545 nm AL R A ELA T K OGRS, FEAR A 2R
Je bR 22 97 2 [ A=0.5094 p—0.0044 ( R*=0.9998 ) )
15 B 2R B 1 TR VAR

2 H#HREE

21 EAFIEEROHER=ROEMm

e 1.2.1 TR 252 DMA Fl PEG-400
I, S H R S LDRLA PR R AR, S5 R
2 Fs s

DMA fF S — i (A 80 1 i o 7 7910 12224 fifi 2
T AL B 5 X0 S R L R o 2 R S
BEAh, DMA )78 I 5E B [RISCR A, A
2a AL, AUfiH DMA fiEfbit, BE%E DMA Mt
o, Bl LR PR R, 7E n (DMA) :n

(XTPREEERIOR ) =3 2 13 f1 4« 13 0, RISy
W, N 67%. FETMAEE, % n(DMA) :n
(XPASSEEHIR =3 ¢ 13 RIS N i . PEG-
400 TR X IR F S b SR A AL i s A0
HEIE AR Ay, TR e R 2L P R i R 26 AT,
£ DMA WIS 44T, B PEG-400 7N
ARG, Rl S Z0RL 7 ZR 5 R, 24 n( PEG-400 ) -
n(XFRYEER R ) =2 : 300 B, @520 R i
Zi I, n(DMA ) : n( XJR§HEH 2% )=3 : 13 I n( PEG-
400) :n (XHEFEF 2R ) =2 : 300 M AEMELTITR
Jni, HEEFEDEOH R 45 g, RN 85.6%

68

a
=66t
M
.
nE 64}
=
oE 62}
=

60}
B3 213 313 413 513
00 n(DMA) : n(XPREZEEF )
b
< 85
ﬁso-
of
=I5}
&
oE 70 -
=
65}
60

1:300 2:300 3:300 4:300 5:300
n(PEG-400) : n(RHlEERIZE)
2 DMA (a) 1 PEG-400 itk (b) &) &£k
ez At 0pA|
Fig. 2 Effects of DMA (a) and PEG-400 (b) dosages on
yield of crude parafuchsin
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Fig. 5 Comparison diagram of HPLC spectra of parafuchsin
before and after purification (a); Effects of
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