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Tab.1 Water quality parameters of inflow water

i H p(‘()[)/mg « L ONH, ~/mg + L p»r\-/mg L 6/ C pH {&
K K 5 211~459 54~85 57~88 19~21 7~8
K3 368. 98 73.17 76. 65 — —
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Fig. 1 Schematic diagram of internal cycle Fig. 2 Plane schematic diagram of internal
three-step A/O process cycle three-step A/O process
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Tab. 2 Control of the experimental parameters

Ti /% Q/L-+h! QP Q Qs pm/mg . L7 N/% tur /h
1 50 3 1:1:1 50 12
2 100 3 1 ] SR IX,<<0.5 50 12
3 150 3 1:1:1 B4 IX,1.540.5 50 12
4 200 3 1:1:1 50 12
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Fig. 4 NH{ -N removal efficiencies on internal cycle three-step A/O process
I 4 Ca) T . B AR R G AE N [RDIR A WP TE1 3 FE s 2B 7K NTHL -N B Jo o5 B AT Fr ) 2l {HLJ: 1 UK
NH, -N [ L BRac R R . B 4 (b) R AT 76 P9 13 B 43 3l 2 50240, 100 %6, 150 %6 F1 200 %6 B, i 7K
NH, -N J5t 8 4 B i F 45 48 98 75. 31,72, 14,73, 12 f172. 10 mg « L', 7K NH, -N 5 & ¥ B (1) °F
YIE M 2.59,2.62,3.20 F1 3. 65 mg « L', X ) NH, -N 84 25 5 5 51 )& 96. 56 %0.,96. 38%,
95. 62 % F1 94. 93 %. BRI KAE FIARR AHJEX 4 A TR T KR & EH /N 5 mg« L.
T35 L BRI A NH, -N 9 2 B 28850 b & . HLIE AN BE 2 T A 100 P 18190 EL 1 2 = i i 35 A48
k. 73 Hr T RE At 2 AR R BR 7 b i A VR TR 2 R 25 B 1 32 22 52 A . 20 U7 4 S BRI A Ak 4 A
I Ak 40 B 4 S0l S A BT 1R R AN Rk T DAL A AR VE T A S SR B ) 1 2 /0 5B . Rt IR

=

TP [T G L B R v 6 N =N 22 B3 10 S A S 350 B TR 45 VPN T BG4 e NTHL -N 1 B



%5 il ot &5 IR X NIEFR A Z 9 A/O B TZHIBA 549

WA B . T R g 7 0 T 9 00 80 X K 22 B O ) 2 0 AL A PR AR 5.
2.3 RABMERM SR EBRERGL

SR P L L4 50 %6 100% 2150 % 1 200 Y6 it AR R = 26 A/O 3 T £4F TN £
W0 L 5 7R, B 5 0 on 9 TN B REREE 5 7 3R AW 10 L 3¢ Sh38 15 K o 9 TN i1 22
B e B TN ITH 52 B 2

100 - - 100 90 e . o 5 100
K R K R TR O 11 34 I TS e PR

80 [ 77.73 76.28 76.16 76.43
”AAkﬁ A/MJ\NAW °l

60 |

85.08
60} : L = 82.06
S SOf i
80 ™480.014 80

40
40t

30t 73.20

20.83

20 1 15.28
o 11.38 13.66

0 [<— r=50%—>1<=r=100%—>1<—r=150%—><«—r=200%>

pry/mgL”
/%
prn/mgL L
NN ave 70

60 0 I I I 60
0 10 20 30 40 50 100 150 200
t/d r/%
(a) TN %R (b) TN W=

B 5 AR =% A/O H T2 TN I LRG0
Fig.5 TN removal efficiencies on internal cycle three-step A/O process
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Influence of Internal Reflux Ratio on Performance of
a New Internal Cycle Multistage A/O Process

HE Zheng-guang, CUI Zhan-sheng, JIAO Yao-liang

(Department of Water Conservancy and Environment, Zhengzhou University, Zhengzhou 450001, China)

Abstract;: COD, NH; -N and total nitrogen (TN) removal efficiencies were analyzed at four different internal reflux rati-
os (50%, 100%, 150% ., 200%), and parallel experiments were made by changing the single factor reflux ratio. The
concentrations of NO; -N and NOj -N in the reactors along the process were detected at the optimal reflux ratio. The re-
sults showed that: the internal reflux ratio had an optimal value; the new internal cycle multistage A/O process had a u-
nique advantage for the treatment of low C/N ratio and high NH; -N wastewater, and the TN removal efficiency could
significantly increase to more than 80% ; low cost and high removal efficiency could be obtained when the internal reflux
ratio was 100% ; short-cut nitrification and denitrification occurred when the internal reflux ratio was 100%.

Keywords: internal cycle; new multistage A/O process; high-ammonia nitrogen wastewater; internal reflux ratio
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