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Effect of step-feed ratios on DMF wastewater treatment
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Abstract: A two-stage A/O-sponge packing process was developed to treat DMF wastewater, with the first-stage A/
0 anoxic tank(A1) and second-stage A/O anoxic tank(A2)(8:2,7:3,6:4,5:5) to explore the effects of step-feed
strategy on nitrogen and carbon removal performance. Results indicated that the efficient removal of COD was
achieved in two-stage A/O-sponge packing process despite the different step-feed ratios, and its average removal ef-
ficiency reached over 95%. While the removal of TN,NO; =N and NH,"~N in the system was greatly affected by the
ratios of step-feed. Under the high ratios of step-feed(8:2 and 7:3) conditions, the TN removal efficiency of the sys-
tem was 81.39%-89.03% , which mainly existed in the form of NH,"=N and NO; =N. When the ratio of step-feed was
dropped to 6:4,the TN removal efficiency of the system reached the optimal value of 91.33%, and the effluent con-
centrations of NH,”~N and NO, =N were significantly lower than those of other ratios, which were decreased to 8.04
mg/L. and 7.06 mg/L, respectively. Therefore, the utilization rate of refractory carbon sources in high organic nitro-
gen wastewater and control the process of ammonia oxidation reaction to achieve the efficient removal of organic ni-
trogen in DMF wastewater can be improved by optimizing the ratios of step-feed of two-stage A/O-sponge packing

process.
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Fig. 1 Schematic diagram of the reactor

P8 AT LI A, R SF R 565 mmx100 mmx
240 mm, M HEKEF R 10.8 L, BEEAA SR
T AL BEREL KR A ALTR A W R
B GV I IR A AR ORHAE o — G A R
A (AL AP (01) , ARl 4.2.2.4 L
TR AR BB AR (A2) A (02) , A R E
G318 4 Ly 0y 1 3t U0 v L, A RO RS
1.5 L, R b3 s o HE HE /K, T3 e MRS 8 HE 25 45 th
15 U8 [ 9 2 0] i 28— e U (A1), DT JE I A 10 d
HEAT — W HETE o A AR TR A N — G 40 (02) [
WA — G (A1) o H v G 403 b 4% in 2 (R
T 2 2R
1.2 ER S

R0 16 FH Y SR A FE B 20 mm, FL R 97%
DL 04 3R S T il 4 R . L — s 4 B R K
ARt B RN M T e S G 3 TR O S A T



Tl K A3 2022-01,42(1) B, % .0 Bt

K H X BB AJO- i 43R T ¥ AL FE DMF B KB %R

ol A 0 K e R Bk S A T i T i 4 el
MBS A R AR W 0 [ TR AR B 2 LRSS
Ha B8 ol A [R] 5 SR 2 A9 I A W ol i S B 2R I, D 5K
B [7) A il A S A A 52 (A ) B 5 ) g R 36 v
R 3 5 O Mk 2 T AR 4 R A R R AR
RO B g 4 OB DL IR 2.

¥ Tiﬁ%}fiﬁﬂ

’

B2 REBEBHENR
Fig. 2 Polyurethane sponge packing picture
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Table 2 Experimental operation
conditions and operation parameters
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Fig. 3 Effect of two-stage A/O—sponge

packing process on COD removal
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Fig. 4 Two-stage A/O-sponge packing
process COD changes along the process
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Fig. 5 Effect of two-stage A/O-sponge
packing process on TN removal
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Fig. 6 Two-stage A/O—sponge packing process
TN changes along the process

TG AJO K TN IR B

HEIK B EE S 723 I 1Y R 48 TN 25 BRASOCR I %%
7K TN 35 31 48.15 mg/L, TN 2 5 R AV K 82.19%, it
Af TN 3 % 2L NO, =N #1 NH,-N iy JE R 7716 . @it
WNIE K AYEC LG, PR R 6 4 1F TN 25 (R 8UR fefd:
FRFRETE 91.33%., T AL P50 BL itk
b 6131 4b A IE TG K B, A BRI A, K TN
R 17.47 mg/L, PRI HE I 48 1 — 2% A/O 2E7K & B 60%
LEAi W R G TN R BRACR Ao T R BL R — 4% A/0
Al RR A DL & R BEAR, WD T R R MY KR %
B T X i A 2 TR AR S 2l AR a4 e TR
NH, =N £ BRRCR 5 [8) i3 A HLAUR K A 9% A0
() L 5] 35 K, ol 459% BEOK ff & Ak 7 AR 1 /N o T A AL
Wy Tl — BV K, DT R R Ak
I FITREEALG HE K TN Ve B

B (A1 A2) X TN (1) 25 bR & FZE T,
PRI Sy e S B 25 5 X A LR R AT B A W] B NO, =N
MR N, 2 B AR A il AU AL O o AR B
IR EE XS B A 2 G0 6 RO S K
2.3 kS ELEE T NH, -N XBR BRI N

I A/O— T 43 DR .20 NH, =N W 2 A8 AL 155
LK,

&7 AT 1, 44 T80 7K 734 NH, N 43 5

723K K 723K K

NH,"~N/(mgL"")
=
NH,-N/(mg'L")

S

T4l Tl

NH,-N/(mgL")
NH,-N/(mgL")

B7 WHAO-BHREMNIENH -NEBRTUEBER
Fig. 7 Two-stage A/O-sponge packing process
NH, =N changes along the process
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Fig. 8 Two-stage A/O—sponge packing process
NO, -N changes along the process
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