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Effect of Dissolved Oxygen on Nitrosation Reaction
under the Control of Sodium Chlorate Inhibitor
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Abstract ; Effects of temperature, pH value, dissolved oxygen (DO ) and organic carbon source on
nitrosation reaction was studied in self-made SBR reactor under the control of sodium chlorate
inhibitor. Low C/N ratio wastewater as water sample was added in the reactor. The mass
concentration of NH,” — N in the inflow and effluent and NO, — N and NO, — N in the effluent
were regularly detected to be analyzed their change rule under the control of temperature, pH
value, DO and organic carbon source. Results show that the nitrosation reaction is affected by
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temperature ,pH value, DO and organic carbon source. When the temperature is 28 ‘C and the
dosage of sodium chlorate inhibitor is 1.2 mmol/L,pH =8.0,p(DO) =1.0 mg/L,p(COD,) =
150 mg/L,average removal rate of NH,” - N and cumulative rate of NO, — N are the highest. So
in actual operation when temperature, pH value, DO and organic carbon source are controlled
within the optimal range, the efficient and stable operation of the nitrosation process can be

ensured.
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Table 1 Composition of micronutrient nutrient solution in SBR reactor mg/L

p(EDTA) p(KI) p(H,BO, ) p(ZnSO, -TH,0) p(CuSO, -5H,0) p(FeCly6H,0) p(CoCly6H,0) p(MnCly4H,0) p(NaMoO;2H,0)

10 0.18 0.15 0.12 0.03
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Fig. 1 Effect of DO on nitrosation reaction
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Fig. 2 Effect of temperature on nitrosation reaction
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Fig.3 Effect of pH on nitrosation reaction
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Fig. 4 Effect of organic matter concentration on nitrosation reaction

D7 85.72% ; i — 2L UN I COD., i it & ¥

JETFZ 250 mg/L, kb B SR — 4 Ak,
7K NH, = N B9 i i R =ik 42. 68 mg/
L, B B K BRARAL N 74.58% , MAIA]
4(b) /] LLFE L, Bli#E COD, Jii i ¥k B (1 3
£, 117K NO; - N s ik B il R AR 2 9
E RS 7K NO, - N BT vk B2 0
R, 5 R R COD ., (77 78 3 1l R
G2 NI A3 W AF AL SN 32 B ], 24 COD,
JRHEHE N 50 mg/L if ,NO, - N EFRTF
Rk S5 AR XS B /0N, 7 BB Ry 88.17% 5 111 24
CODcﬁiﬂ&r“i"'tU@ 100 mg/L i, i 7K

O, — N ik BT R AR 7 P39 {H
Tﬁ%ﬁ 82. 62% ,{HATS b F A R /KK 5 2 ik K
COD. Jit f2 ¥ B2 1 K 2 150 mg/L B, 7K



CAR Ul

I WG - S TR AT A 142 A 2% T e S S X S AR 4 S ) 185

NO, - N itk B FAI A 88. 96 mg/L, Xt )i
K NO; - N i & ik JE W e &
31.23 mg/L, A b U R0 Bl BRAR 2
#E7K COD, Jit & ¥ B 24 200 mg/L i, R 5¢
Ab PR 25 R R, K NO, - N B ik
TREZ 40. 80 mg/L, i XA A 7K NO; - N
J R R T K R 66. 71 mg/L, BEUR A
DI R 37.95% 5 k7K COD, Jit it ¥k i
250 mg/LiEt ,NO, — N 44 i 10 k& il 2
FHAAL N 24. 80 mg/L F126.17% .,

250

—e—,

- ——COD K,
/

a0 A

\\E, 150 | [\ /AA

> A

S| A&

e X

< /

A

0 7I 1I4 2Il 2IS 35
B iE)/d
B 5 AP BT X COD, KBRAF O
Fig.5  Effect of organic matter concentration on

COD, removal

M & 5 ATLUE ) FEE K o B Boim A
AL B B 4 4 B, COD, 2B R R B A
—FERAR R, FEHEK COD, Jf 2 ¥ 3 AN T
150 mg/L B}, 2 [ 28 i 4 fin, i >4 2k K
COD_ JF R & T 150 mg/L I, R 5t
ARYEFRFAAE L 2R [ 7F COD, Jit it vk B R
AW}, F SRR S R R B
PR AR, Mt K COD,, i E W E A
50 mg/LHET, Zast 45 B 19 38 B B B 5, COD,
LB R R 11.81% R #E I =
63.47% ; 24 ¥ /K COD., Jii & W & & T
100 mg/Li, BRI T 2 45.00% , 1
22 7d W RN R, OF 2 bR R R i
58.35% , Bt B Bt W UK BT Wk BN
42.30 mg/L, 5 b — M Be g AT ik k
COD_ JF ¥ JE Jy 150 mg/L i}, H 7KK i ik
— b R, TR oW O I IR A A
43. 87 mg/L, F¥I LBRF L 61. 54% ; R4k

B Al E /K COD, it & ¥ B o 200 mg/L
R, Ah PSR R B AR, o 7K B VA B e TR
94.90 mg/L, 52X T3 K BRF TR R
52.87% ; i 24 ¥F /K COD,, Fi &t W & N
250 mg/LiF, L BR R F—Br Bk — 4T
Bk, BRI A 40. 84% , Hh 7K P-4 o o VA B o8 1K
148. 32 mg/L, 1A A WAl £k S by 7 31 7™ 8 11
HIVE

AL AR 2 R IR A TG PR
i, B2 5 WS A AL R 52 4 DO, m A
PLER IR G A BE h NOB I A9 6 7 H 45 389 i
7K NO,; - N & ik B H54E I, i fik DO
IR AFEAE , S K KPR AOB B I 14, Bl
RGN KK BE BIHIR

FETS 0 B2 AR A R A5, 2 K
COD, i AR 8T 150 mg/L i, m] 3545
RAFAERS AL R, 7K COD, Jot it Yk i
150 mg/L B, WA ARG Je 4F ,NO, - N
HEURA 74.05% .,

3 %45 i

(1)DO sk EXT NO, - N [ R2EfE
SN TR 2 A A K R OR BRI T IR %
AMBEEAMT NO, - N 224 DO ik
WBEH 1.0 mg/L BRI ARAF AR A NO, - N
B2fE,

(2) Mk BT S Ak B g BLAT — 2 5%
M ,20 ~30 C R il B W, 28 C i Hofe
RVIREE NO, - N By ERURERR,

(3) pH {EXHE A L2 A 3K A5 , pH
EHAEE N 7.5 ~8.5, X4 pH=8.0,NO, -
N () B R A, o i AR B A 9 A=
KEFH

(4) it /K COD, i ¥k A & F
150 mg/L I}, Af 3K 45 K 4 19 3 i fb 3SR,
NH, - N F#EFR%EHR 90.79% ,NO, - N
HERA 74.05%

S 3k
[1] X, B, T, 45 WAHRR B AL BT



186

Tk B B OR E eE R (A SRR )

9537 %

[10]

FEMERE[T]. TolkskAb¥E 2011,31(9) 25 - 10.

(LIU Yuan, WANG Shaopo, YU IJingjie, et al.
Research progress in the nitritation[ J ]. Industrial
water treatment,2011,31(9) .5 -10.)

VOETS J P, VANSTAEN H, VERSTRAETE
W. Removal of nitrogen from highly
nitrogenous wastewaters [ J ]. Water pollution
control federation,1975,47(2) :394 —398.
SUTHERSAN S, GANZARCEZYK J 1.
Inhibition  of  nitrite  oxidation  during
nitrification: some observations [ J |. Water
pollution research,1986,21(2) ;257 —266.
GAO CD, FAN S X, JIAO E L, etal
Operation and optimization of an alternating
oxic-anoxic shortcut nitrification-denitrification
system [ J]. Advanced materials research,
2014,1030 - 1032.:387 —390.
AR, EAME 2, AF. SBR A SR i 4]
SRR AR AL RCR AL [1]. P
HIERL A 2015,35(2) 403 —409.

( GAO Chundi, WANG Weixiao, LI Hao,
et al. Optimization of efficiency on partial
nitrification under the mode of alternating
anoxic/oxic in sequencing batch reactor [ J].
China environmental science, 2015, 35 (2):
403 -409. )

Ti ke AR i RN R K Al Ak
SEAE A ST [T]. BB R4 2 4R, 2001

(1):79 -83.

( FANG Shi, LI Xiaohuan. A study on
removing nitrogen from highly MG wastewater
with process of shortened nitrification/
denitrification [ J ]. Acta  scientiae
circumstantiae ,2001 (1) .79 —83.)

PENG Y Z, ZHU G B. Biological nitrogen
removal with nitrification and denitrification via
nitriite pathway [ J]. Appl. aicrobiolbiot,2006,
73(1):15 -26.

YANG Q, PENG Y Z, LIU X H, etal.
Nitrogen removal via nitrite from municipal
wastewater at low temperatures using real-time
control to optimize nitrifying communities

[J]. Environmental science technology, 2007,
41(23) .8159 - 8164.

RO HE T k42 ] Y A AL 5 K SRR
FALRRES TZME[ D], K REH TR
2 2013.

( XU Guangjing. Performance of nitritation
adjusted by chemical method and the following
ANAMMOX|[ D]. Dalian; Dalian University of
Technology,2013. )

Ze, T EE, Thk, 4. B4 FNA X Ak
TR TG i R £ 40 A TR A9 T8 45 1 400 R 80 07

[J]. fb T 244 ,2014,65(10) ;4145 —4149.
(WEI Yan, WANG Shuying, MA Bin, et al.
Selective inhibition effect of free nitrous acid
on ammonium oxidizing bacteria and nitrite

[11]

[12]

[13]

[14]

[15]

[16]

[17]

oxidizing bacteria under anoxic condition [J].
CIESC journal 2014 ,65(10) 4145 —4149. )
o007 I sk ERK. A 1k i 7 5 e
RO AIHE[T]. Tk %4 5FR R, 2006,32
(3):26 -27.

( JIANG Jiachao, WAN Tianying, ZHANG
Yanqgiu. Analysis and discussion on affecting
factors of shortened nitrification process [ J].
Industrial safety and environmental protection,
2016,32(3) :26 -27.)

ERTEZR. JIEER 78 0 S il A — IR 4R 2 S A
B HEYIE R A BRI D] e st st
iH K2 ,2009.

(ZHAO Xudong. Mathematical simulation of
nitrogen removal via a partial nitrification-
anaerobic ammonium oxidation in a membrane-
aerated biofilm reactor [ D ]. Beijing: Beijing
Jiaotong University ,2009. )

LR TS 5K PR B
WM BIBTFE[ D). B AL B TR 2014

(LI Wei. Study on the impact of DO on the
release of nitrogen and phosphorus from
sediment in Eutrophic Water [ D ]. Nanjing:
Nanjing  University of  Science  and
Technology,2014. )

ZEPIE TR, R OCE , 2. DTG IR 4R ATk
SBR MEAiHd £ 52 B s PR St 2l 52 0 (K5 F 5%

[I]. R PR SRR 222 4 (A SR B2 1)
2016,32(3) :569 - 576.

(LI Yafeng, SU Lei, CHEN Wentong, et al.
Study on the rapid startup impact factor for
ANAMMOX  adopting  nitrosification  in
sequencing batch reactor [ J ]. Journal of
Shenyang jianzhu university ( natural science) ,
2016,32(3) :569 - 576. )

W V. TR PN-ANAMMOX #3141
IR S E YRR 5T [ D] IR
I RIE Tl K%, 2013.

(ZENG Taotao. Research on nitrogen removal
efficiency and microbial properties of PN-
ANAMMOX combination for low strength
wastewater treatment at ambient temperature [D].
Harbin ; Harbin Institute of Technology,2013. )
B A=A R SBR 2 i M1 T B AU
REWFTE[ D], YRR I ZRTE Tl K%, 2012.
(QIU Tian. SBR reactor of removal of nitrogen
with bioaugmentation technique [ D ]. Harbin;
Harbin Institute of Technology,2012. )

LG Wi SRR A A T A
i e M HGE R R WFSE (1], HR a5 g 5

Bijif,2003,25(6) :332 - 335.

(ZUO Jiane, YANG Yang, MENG Aihong.
Study on short-cut nitrification process and its
affecting  factors under high ammonia
concentrationcondition [ J |. Environmental
pollution & control,2003,25(6) ;332 -335.)

(TUESE AR M SO EE )



