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Effect of Free Hydroxylamlne on“the Activity of Two Typlcal Nltrlteaoxgdlz'ing

Bacteria

SHEN Chen' ZHANG Shu-jun’, PENG Yong zhen ;*_,- { & A y
(1. Nauonal Engmeermg Laboratory for Advanoed ’llyﬁmm-pal Wastewater Treatment and Reu59 Technology, Beijing Umversuy of

Techinology, Bel_]lﬂg 100124, China; 2. Research and Development Center of Bel]lng Drainage Group Corporation, Bel]lng 100022‘
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Abstract; The sludge from enrichment of Nmpbacter ana‘ Nitrospira was used as a research ‘object and batch tests were performed The
inhibjtory .effect% of hydroxylamlne on NMitrobagcter jand Nitrospira_under the same pH and different hydroxylamine concentration
gradients, the sasiie hydroxylamine concentration, and -differeﬁilgﬂ"’éradients were investigated. The results showed that under the same
pH conditjon, the activity of Nitrobacter decreased with~increasing hydroxylamine concentration. Under the same hydroxylamine
concentration ( HA =5 mg-L™") at a higher pH environment (pH = 7.5) , hydroxylamine produced more free hydroxylamine ( FHA)
and the"inhibitory effect on Nitrobacter was improved. At a low pH environment (pH<7) , ionic hydroxylamine promoted the activity of
Nitrobacier. The inhibitory effect of hydroxylamine on Nitrospira was limited. When pH =7.5 and hydroxylamine concentration was 45
mg-L"", the relative activity of Nitrospira was 82%. The NOB growth rate kinetics model and the non-substrate inhibition linear
equation were used to describe the effect of FHA on Nitrobacter and Nitrospira activity. The coefficient of determination R* was 0. 90
and 0. 94, respectively. FHA may be the main reason for inhibiting the activity of Nitrobacter and Nitrospira.

Key words : Nitrobacter; Nitrospira; relative activity; hydroxylamine; free hydroxylamine
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SBR2 25

”mAamﬁﬁﬁmgmmﬁ@@mh
NaHGO; 0. 4 /K, HPO, 1 I KH,PO, 1} ’Tfﬁiﬁ%rﬁ"{&
(g-L7') . HDTA -2Na 1. 592, FeQl0,<6H,04125,
ZnSO *TH,00. 587 CoCl, -6H,0 0,40, MgS0, -7H,0,
44: 4 MnCl #4H,0/1.275, CuSO, 2 SH,01 040,
CaCl, 2H,0 1. 375 Fl Na,MoO, -2H, 0 0.05. '
1.2 FRHext NOB I M40 AU iR 16

HEVGREE 70 91 LA SBR S I 2% N B 5 PR 75
Ve RWFFEXT G2, iU B 4E 22 Ry 25°C 3 3 1 28 AN [+
pH BEJE SRR FEBE B, 70 51 %5 5% pH HUR I e &
X} Nitrobacter J2 Nitrospira i Y4 B 5% 1. LU 328 46 1Y)
BT 22 W4 2 A3 3. Bl ge iy HL AR B VE 20 3R
7 :DPEVE. B SBRI 157 100 mL 5% SBR2 75 & 500
mL, i FHZE IR ACK R 50 R V8 vk 3 WKk, 2RI I 2848
IKAEZEF] 600 mL; @FF IEAXAS. 1 M 15 e M 0 A g
THXAR T 5 S IE - B A IE 2R T Na, SO, , 5
A TE AR5 A AR, WTW SR R A R AT %85 1
OMREWEYE N1 mL e &, 3.5 mL FERR 57
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LW s
W, 2 gL "Jﬂﬂ%’ﬁai’\ 20091 K27 1 h,%ﬁlmﬂtﬁp;
TR, ﬁii’”’ ?%%@@Ji@%n @ ﬂ/\MﬂﬂJiﬂi
FIA 20 nill YR & 3 2R PR 15 8 AR PR IR g0y &
IR IE RS pH, SEED & 75 W #5417 5 min
UG I R B A AR R M U
FEEGHR ; QMRS IREE. B L3k 100 mL 16 H:T5
PWHER N 12.5 em B & G ARG I8 5 BUAE 105°C
AR PPt 30 e, B B L
FRIR 0 W N T & A B P 95 U8 [ Ry B T B A

*®2 HEERRE AR pH 3R NOB &R MAIRE £ 4"
Table 2 Test conditions for the effects of the same hydroxylamine
concentration and different pH on the activity

of Nitrobacter and Nitrospira

TR {56 féﬂf/mg-L’l NO, —N/lrng-L’l
. ZHA 0 0
Nitrobacter 25 E4 2 5 0
N Xf HRZH 0 20
Nitrospira o
L] 5 20

1) 35376 pH 4 6.0, 6.5,7.0,7.5,8.0, 8.5 F19.0 &M Fili47

#3 18E pH . ARREKEX R NOB FiEH MR &4

Table 3 Test conditions for the effects of the same pH and different hydroxylamine concentrations on the activity of Nitrobacter and Nitrospira

- FlE/mg-L !
A H
B PR T e 1 2 3 4 5 6 7 8 9
. 6.5 0 10 20 30 40 50 60 70 80 90
Nitrobacter
7.5 0 5 10 15 20 25 30 35 40 45
Nitrospira 7.5 0 5 10 15 20 25 30 35 40 45

1) BIAG WA FRER R 20 mg-L =1, 1 ~9 JhyikEeed
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I NOB #& 40 2 1 A2 4k, IF LA R AR NOB 14 24
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D5 AE , pH (EE i WTW-Multi3420 K.
1.4 NOB A=K zh 245 Al

NOB K HUE ) S8R H R A4 DO [ FA Fil
FNA XA A0 4 5 A AR B 2 R, 2l ) 2 A AL G 2y
7 (2) i

NOB max KS‘DO + [DOJ
[ FNA ] Ky &
T X g (2)
: F
Kg XA + [FNAJ [FNA] IFA + [ A:I
Kl ,FNA

K s A NOB WJtEikﬁﬁ(d ),Mm ﬁﬂi’jc#t
e (A A 07 s R U g
anojvﬂﬁ@%ﬂaé&(mg LYY [FNA]?@{)T;‘&E]H#J
&mmFmMJ)mmﬁE%#@ﬁ”ﬁ
(mgt L) K, mjj ENA %} NOB E’Jr“%?m%miéﬁt
(mg L5 [FAJj‘J(ﬁ’?%gLE’J/@ (mg L) K”\
& FA X NOB (AR FE MM %8 (mg - L") . A il
AR IR H B K o B L. 75 mg- L1 IR PR A
HL K oy B 0. 008 mg- L' FNA I B K, oy, B
0.45 mg-L~", FLHH T i Sk BE SL AR A, iR 51 8
mg- L™, WEAH AR Fh VR (20 mg- L") B HAH E
FNA BEIE/ N T K g, ITAVA(2) ATLATRIAE R

KI,FA (3)

M S M X AT
o Ky + [FA]

2 SRS

2.1 FRREXHEALAT I ( Nitrobacter ) 15 14 1Y 521
2.1.1 W pH HIRZIR

H I 2H 1) LU AR SR R 5 0 BRZE 19 LU AR SR
AHER , R A 2 BORFRAE NOB B A X 16 . B 1 8
7~ T Nitrobacter MXHEEBEE I pH YA {ETF L. A
A LLE R B — B (HA =5 mg- L"),
Nitrobacter WIAHXEPEREBES pH T = MR, 24
pH<7.0 I FXHEE > 100%, i34 FE AR TRt
HEZAAE R B 5 mg L' R ek JEXT Nitrobacter
HTEPEAMEFEVE I ; 24 pH =7. 5 I AHAHEME < 100%,

Ko BEZH B R K TR A EHE R, B 5 me-L ™' /Y
PR BE 2T Nitrobacter WITEYE. 24345217 pH
7.5 BTl R A PNA T 2209 SBR s
Bn4a.5 mg- L™ MRS T X+ NOB 114 31 il #1
Tk E T AR AL, Li 2 NIAE pH =7. 4 A 4104
Tl R fE SBR RN IS me- L EE
{7 A RRERFR B ARGAF] 90% LA b, Bk Sl 1 e Al
PRIV B S BRAR RIS e BE R, B ) pHL 35
BERENE AT S = ARSI ER AR 2% 2 pH S 8.1 ~8.4
A, WA RRER AR SRR iy, DA g SR 30 T3 pH 2%
PR, FEHET T NOB A B4 Bl R 1 4518, Ak
K pH 2514 F (pH<7.0) BLM¥E M (HA =5
mg-L ™" )X} Nitrobacter 1GPEF=AE AR VEI IS iR & DL HR
. TS A A2 A4 2 1 HERB SR AT, T LA
TEBEA WA S EAAE E]’J/ \H:_F,Nmobacte(. T AET%%U
%%@m@g%mﬁﬁﬁﬁﬁmﬁm#ﬁﬁﬁﬁ%
25, eSS e (PHA ) 1S T- 25 8 (NHLOH ) 'aﬁc H
pH 2P R A B e T K i E’J%U“ Pk izﬂﬂ”
7k{ﬁ{ﬁ¢ﬁfﬂn1‘¥@ﬁé%i I
NH,OH 4 H,@ == NH,0H" + OH™ 4
7u%m:mﬂﬁﬂmw$@ﬁzﬁﬂﬂq
TP BRI £ s p L EREAIR I , S i 4 B S,
KBS TR B 22, Yang 510 4k e g8 5
e FLAG 25 NOB 21 I AR BE g, X P Al i 46 42Tk i
T T P R A B VR A, AT NOB B A AL T
. I LAHE N 32 fe %F Nitrobacter 1% 1P 1) 52 Wi 7] BE
TR ES AR RN iR 5 8 g 1 e BE A O Ui B R
2K Nitrobacter & RAM ] , 551 25 52 e FW Al 192 £6
[) Bt A7 A8 BsF ) 2= {12 3 Nitrobacter W35 P, {H 2 H 7l
B ERZ AR AT, T U — 2D ik B R 53 AT

130

= NOBHIAE
3 -1
120 L % HA =35 mg-L
g\; 110 §
W
-
Z 100 8
2
E 90 F -]
80 - ]
g ;
?U 1 1 1 1 1 1 1
6.0 6.5 7.0 7.5 8.0 8.5 9.0

pH
B 1 pH 3t Nitrobacter #83Fi& KIS M

Fig. 1 Effect of pH on the relative activity of Nitrobacter
2.1.2 BRI

N T — R IR FLREXT Nitrobacter 3 P W) 52
M), ST 150 20, RO W pH PR A1 E , 2L
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ARFERE AU B WEZ Nitrobacter FHXT 16 M) 224k, &
2(a) & pH =6 W Nitrobacter FHX 114 F ¥ e v i A
R &, IR AT LU WY Nitrobacter (1)K X 16 14 Fifl
R A B 1S 22 MR, I EURH O 6 P2 R T
100%, Y F BN L HAE . B 2(b) B8R T pH=7.5
IF NOB AHXHE A v JE Z [ 1Y C &, 7 LA )
NOB TG PR AR LA pH = 6 5544 F 1Y 748 fh e 3
AEARL, TR A I P 8 o 2 2 S A G, {H 2 pH = 7.5
B, FRMEXT Nitrobacter 14 15 i e B0 R 410 . #F—

140

4381, 2% pH =6, HA =90 mg-L ™" B}, Nitrobacter #fl
S TE R 104%; 24 pH =7. 5, BB R 5 mg- L',
RP B 30 4 | Nitrobacter F1XT 1% 14 A 95%; %
JHeHe 2 3K 3] 40 mg- L~ B}, Nitrobacter FH X175 P PR
# 63% . BT UL, YW pH — & I, 2 i vie B A
IRIE—EREE 5 Nitrobacter W15 PE 5 7 AH & &
Z AH R HIF AW Nitrobacter 15 PE ) 32 K 2
FIME— R &R W pH & B & 2R REXT Nitrobacter
T PRSI RAE FH A )N

110

(@ A NOBHIA (b) = NOBHIAHEHE
pH=6 100 F pH=75
o b 3] I '
& 11 = 90 f ;
£ I =
Z 120 L Z 80 b
2 z $
=] s o L
S I S § §
1o [ §
1 60 | i
Iz I
lu(} 1 1 1 1 1 1 L 1 + 5“ ' 1 I 1
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50
¥ i /mg L H]}’k"mu-l,'l
E2 pH=6 ﬂ:ﬂ pH =7. 5 TR REREX Nttrobacter *ETLJE &E’J'Efﬂn X

-

2. 2 #ﬂﬁXTﬁﬁ'ff[ﬂ%lz‘_ﬁl(Nztmsme) E’Ja:eﬂl'] f’-

K3 EFT*HH?XH%U“T(HA /5/mg - 11 )
Nirispina HIRFSF Hil ph (6025 AL AL o Lﬁ%tﬂ
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