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Fig. 1 Schematic diagram of two-step-feeding A/O biological nitrogen removal process



PR 138 LGRS IR e X6 P B itk A/O 28 R BRE N 5 7K AT5 Y 14 52 1l 477

Bt 72 h, HF AL O Ay, O, A1 B I R] 53 531
10 h, 26 h, 14 hf122 h, PIIEMEERE 5 h, #
B 01:0, A 723, TEBLAIET, WiRes 1 B
AO HEK IS A S 2 phisfh, 5 BLA/O I L AiF Ak B
JCA, RIS . RASEAIRE ., REMAERAT
PLIKE] 85%, SEMURIENL S A . BT, ACHES
AR 1 BEA/O AU ARS8 SR LA 5 2 BE A/O Y B AL %
Fo BREFITA, FA, R 20 r/min I 55 $ 42 6 75
fift %8 AE 0.1~0.4 mg/L, 48 Boid ik I 75 25 A A il
fift S AE 3.5~4.5 mg/L. {5 EIG AE R 1.0, J7shil
[ 795 Bt A/O FRLITY A IR S A o TR B e 42 il 3o
TSR EAE 4 000 mg/L 247, Jeis SRT 25~30 K. 1
ARG EBITIR, MRS 1 BEA/O R RIE M5 2 BE A/
O MIRRIEF N, BT PIBLEK A/0O T A
FetEm s, R, MU —IRRIE, 765 4~5 R
W, RESHEFAIRERS, ET, RERWE
g, W TR, AR, 21 R BRIEBINE %
5, fEr=1.0. R=0.5 51T, LIHA R NIRIE, R
5 REUE— RIS, it 15 K,

2 HREWE

2.1 £ 1 RA/OHLKEREX R GAERRA N

R A ERBCRN W
RAGZAZALXS P BEFEK A/O T2 TN 223U R i 5 i)
UL 2. HHIE 2 AT, R{EA 0. 0.5, 1.0 A 1.5 B, Xt
MY 1 B A/O H7K TNAKYCH 21.1 mg/L, 18.0 mg/L .

2.1.1

18.9 mg/L 1 21.9 mg/L, % 2 BEA/O H /K TNAK ¥k Ky
19.1 mg/L. 15.4 mg/L. 16.9 mg/LFl 19.7 mg/L, R=0.5
BF, RGEX A RS, KBRFRZN 743%,
FO A AT R0 R 0 B A BV 2 BR % 68.2%, RTFT
6.1%. {HJ&, HI/K/KBTEARER E TN < 15 mg/L 13k
PRER, FEOEPCH RIEHE I L aeHE Tt 1| Bt A/O T
WIMERE ), JF BEETHIRBEAEAE 1 FR
212 HEAAERBRNE W

RAEIG st 2 R R BRACR s i WL 3. th A 3
AL, AERMEMN 0 3 K H] 1.50 i FE, Oy KR
AT RWES/NT 1 mg/L, EBRFHEFT 98% LU
I, R RER AT R LBRBOER AR A, W
BLilt 7K A/O T ARG Hb3E N T RAELHG 5 |2 17K Jg £
fr B, AR o K AR T &, RIEM &
SPEAREE | BRA/O T A M KRB, RIEHN 0.
0.5, 1.0, 1.5}, 55 1 Bt A/O H 7K & U5 i B vk
# 1.3 mg/L. 1.2 mg/L. 1.78 mg/L Al 3.5 mg/L, R{E
i 1.0 3 1.5 Wit B, O /KA I h T,
T 1 BEA/O AL RE ITE P I, HR K EZ RN
A ER [0]7 f 14 0 2 40 ot 2 RS e M A BRI RT3
RAANRRT A, RIAKG XA T2 M A X
BRECRIEAR B A, (HE% R m R A KA T
O~Oy; FALBUREAS R, AT RELE A, IUEILRER,
I AE 0,~On AL IS S EHE, FERS TN LR
SORAR 2 BTN FEI R < 1.0,
213 MHMASEAERERNZH

mE 4 iR, BEE RIEIEIN, BRA,SF, FTAREE
ST HR 7K 2 R v ) 2 SRR AT B N ) i

30
m Onti/KER
2 [N Ousttirk
-
—~ T
= 20 . T
=2 I
S m By D
g B %\
EEj
=3
g 10
”
s |
0
0.0 0.5 1.0 e

AETRER EE
B2 WEIREREE X B EmERRRMm

Fig. 2 Influence of internal recycle ratio on the TN removal



478

AiMBlEER 20184F 12 H 3 EH 4

R=0.5 5}, RBEXHS A LBRBOR AT, Sk
RRRWERAL, 4 148 mg/L. RIGAIBIIN, X551
Bt A/O BT U AL R JT RE A R, XA 2 BLA/O HL
TCHEARWA M, YT A, BT, BEE RERIEM, W
IR AR W T B I s, M R< 0.5 I,
A, HKIES AR T 1 mg/L, KA, BT
AESHACRCR KA R 0.5 8% 1.5 i, A, Hh
KA EUT IR 0.75 mg/L P in%] 7.87 mg/L,
FW] R i SO 23R A, SAOTHS SR L BRAE ST . X

25

TA, o0, MARMNEREATE 8 mg/LAAt, HiK
FR S A AITE 6~9 mg/L,
2.1.4 3 COD % & B R B %
R{EIEINXT COD K BRACR M m WK 5. IS
AIAL, RAA A BCAE % P Btk 7K A/O T2 A BLTS 4 25
PRACRSZ M/, RGN RZ K CODFE 50 mg/L A2
fio ST RIEAEALRT 45 #A50 COD L BRACR A, &
L RAEIE RIS 1 B A/OSEmRg K, FEARITE A, i
7K COD A [ 3t 7 65 111 ¥ B8 AT, (L2 i o I g 1) i

20 |~

/(mg/L)
<|J1 T
FIHD>AH+—O0H O

—O— R=0

—0O—R=0.5
—A—R=1.0
—/— R=15

; 3
i 10 |- Y —
HE Q e —
(& r
4

5 —

I v \
0 ! ! ! ! ! ! ! —
A1in A1 O|1 012 013 A1 in A2 02‘ 022 023
RNIEE

B3 WAL SR ERAREZIm

Fig. 3 Influence of internal recycle ratio on the ammonia removal
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Fig. 6 Influence of internal recycle ratio on the DO of A, unit
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Fig. 7 Influence of carbon source dosing on the nitrate and TN removal
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Effect of internal recycle ratio and carbon source dosage on nitrogen re-
moval performance of the A/O process with two-step-feeding in treating
heavy oil processing wastewater
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Abstract In order to improve the removal efficiency of nitrogen pollutants in traditional heavy oil processing waste water
treatment plants and achieve synergistic removal of carbon and nitrogen pollutants, based on the operation parameters of the
biochemical device on site and the previous research results, a pilot test device and operation parameters in a two-step-feeding
anoxic/oxic (A/O) process was constructed in this paper. The side-line experiment was carried out in a heavy oil processing
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wastewater treatment plant with the effluent of the hydrolysis acidification unit as the treatment target. Control process
conditions, the ratio of step-feed influent water is 7:3, the reflux ratio of external circulation is 1, dissolved oxygen concentration
(0.1~0.4 mg/L in the anoxic zone, 3.5~4.5 mg/L in the aerobic zone), pay more attention to the effects of the reflux ratio R of
internal circulation of the first-stage A/O and the amount of additional carbon source (glucose) in the denitrification stage of the
second-stage A/O on the removal efficiency of nitrogen pollutants. The results show that a proper increase of the reflux ratio
in internal circulation and the carbon source addition can significantly improve the total nitrogen removal capacity of the two-
step-feeding A/O process and will not reduce the removal efficiency of organic pollutants. The optimum reflux ratio R value of
internal recycling is 0.5, and carbon source addition is 30 mg/L, under which the removal rate of total nitrogen can reach 84.7%,
and the total nitrogen mass concentration of effluent can be controlled below 10 mg/L, thus realizing the deep denitrification of
heavy oil processing wastewater.

Keywords heavy oil processing wastewater; A/O process with two-step-feeding; internal recycle ratio; carbon source; nitrogen
removal
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