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Study on super/subcritical water oxidation of DMF distillation residue

of synthetic leather and biochemical treatment of effluent
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Abstract; In order to solve the treatment problem of DMF distillation residue in synthetic leather enter-
prises, high temperature and high pressure reaction kettle was used to treat DMF distillation residue
with the supercritical water oxidation technology and subcritical water oxidation technology, and the ox-
idized effluent was treated by MBBR process. The results show that optimizing temperature, reaction
time and peroxide coefficient can significantly improve the degradation rate of residual, and the trend is
fast firstly and then slow. The effect of solid—liquid ratio on the degradation rate is relatively small, and
they are negatively correlated. The optimal conditions are at 400 “C for 10 min with a solid=liquid ratio
of 1 : 14 and peroxide coefficient of 175%. The degradation rates of TOC and COD in liquid products
are 98.7% and 99.5%. Moving bed biofilm reactor ( MBBR) process has obvious removal effects on
COD, TN, NH;—-N and TP, with highest removal rates of 71.3%, 92.9%, 99.5% and 55.6% , respec-

tively.
Key Words: Super/subcritical water oxidation; Synthetic leather; DMF distillation residue; Moving
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Table 1 Experimental conditions of MBBR
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(L min™") (L - min")
1 20 0.3 48 10 20 0.6 32
2 33 0.3 48 11 33 0.6 32
3 45 0.3 48 12 45 0.6 32
4 20 0.6 48 13 20 0.3 16
5 33 0.6 48 14 33 0.3 16
6 45 0.6 48 15 45 0.3 16
7 20 0.3 32 16 20 0.6 16
8 33 0.3 32 17 33 0.6 16
9 45 0.3 32 18 45 0.6 16
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Table 2 Proximate analysis results of DMF
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Fig.1 TG-DTG plots of DMF distillation residue
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Fig.2 Effect of solid-liquid ratio on the degradation rates
of TOC and COD of DMF distillation residue
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Fig.3 Effect of temperature on the degradation rates of TOC and COD of DMF distillation residue
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Fig.4 Effect of peroxide coefficient on the degradation rates of TOC and COD of DMF distillation residue
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Table 4 Degradation rate of DMF distillation residue

S A [E MRS R % MRS R/ %
O WEFR O RE mmE
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B % /°C /min
1:12 150 360 20 99.6 96.9  98.0
1:14 175 400 10 99.9 98.7  99.5

F/(a.u.)

M-
po)

oz oS
it

DMFF§ BT

3326

1409
1566 1107
4000 3500 3000 2500 2000 1500 1000 500

WEU/em™
Bl 6 fEIBERRAEETMLLIIEEE
Fig.6 FT-IR spectrum of DMF distillation

residue and solid residues
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Fig.7 The removal efficiencies of COD, TN, NH;—N and TP of the mixture of oxidation effluent and fecal sewage
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