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AERIEMIMNERAFTFREMEFHTER
SLWX, B & B RS2
T oMY ok & FHET Ok #?

(1. BHEPERFK = SH M LG 2013065 2. 4y A BRI 5wl ol 542 % &
BRI E PEAKREEM R R FE 266071)

FEE  JbE 0k F #AT 8 (Bacillus hwajinpoensis) SLWX, 2 1 #k i K R8I 48 0 85 19 o] i i = %
AR E ANHN) . EA 8 ANO-N)F & B A(NOs-N) I H 4k, AL AR B HHAGT, o
% NHi-N. NO-N #1 NO3-N 1€ 4 o — QIR Fo 45 A FORE . pH. C/N Fudh B )12 B 4k 4 K Fo i
AR T, ERE T, EHRARXIABEIANEHR L EKRF—3, TEL AT A K
% NH;-N 1E 4 % — QIR B, £ KAl 839 0% A LR ], NH-N 7 Rt 42 3, % 4 NO,-N #2 NO3-N
AR E; 4 NO-N fE N —&IRE, £KFHEHARKERB, £ NO-N HriLEd, &H
NHi-N #1 NO3-N 8y £ 5 % NO3-N 1Eh# — QR e, KAt ARKILRE, £ NO-N
Bitfd, EABIFE NH-N, NO, N 24 EA B TH&ZY., FERTFEHARENA, HFER
FAHZ AR A K A R SR — Bk, 7 pH ¥ 6~8.5. IRJE N 28~40°C . C/N 4 5~25. NaCl
K 0~30 gL AT, BHREALT RFWAEKFERTAEE, L9, RELHF, BE N 30C,
C/N % 25, pH 4 8.0, )&% 25, ZH AT & & &= % NH;-N, NO,-N #1 NO;-N, & FR3F 4 143 i
SEERT, ETVMREEAMETERERKNNABL .

KA ERFHATE; £WHEA; E—4AR; REE; 2hFE

FESES Q938 XHIFRIRAEE A XEHS  2095-9869(2019)01-0133-08

WA AR TR T5K L Tl oK - A ERHG BeAEok HA TR 5 SO AR RO PREE 1 SRR | A A A
MIRTE RIS 20 N SR KEEY ) EfEE (FRE, KR H SRR PRI T BUR N R R
2000), LM ASAR A AT ISR M B Ak B, B (RIBIESE, 2016) BEHE VIR ML 51
JEAIE . BORE  BRAER R A S ks R B R R, BOR B 2 1 5 97 A 1l -1 U A AL T
YeRXHEE, 200 )M Z BN BN . L5 AEY AR A (Heterotrophic nitrification-aerobic denitrification,
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2 R % 40 3%

HN-AD)B A SRR, 3% 8 B AR FE 2R P i Ak 78 rh
BA R B C TN fisf S otk R as i 47 . o=
WG G . LY N FR G AR S U S AR 3 (Ren
etal, 2014; FNEHESE, 2012; FRAR4E, 2014; FRBiRy
45, 2013), HTAT, HN-AD AYBFFEZ A M A 1 4R
WFFE U — KR o BT, 3R EXX R E R A5
v Ab TR AL B B, TR AR v T TR 28 R0 VR A
X S R4S, 2008; Wang et al, 2009; B4, 2009;
Yao et al, 2013), Xf H A SR HE D .

A 52 3% 25 M 22 (Apostichopus japonicus) i 5l ¥ 3%
SrESAFE] 1R HN-AD B, 2580 18 M 25 0 4T T
(Bacillus hwajinpoensis), 44 SLWX, (i %E %%,
2016), Chen %#(2011). Kacar %§(2013)F1 Phelan %
(2013) 3.3 5 7E 3 IH (Echinoidea) . 7 32 45 R 1+ 1l
B4 (Phylum porifera) = kG I 21 48 B 2E AT B, 3
FER 0T FEE AU RE A B9 418 o BREE PR 200 A= )
AR R R A EEE L, Hil, CHIFZI5R
KW, ARIEVE. pH. WA REX AR A4
Wy T R A I s e (R B K AR, 2003 X
2014), RELBECHIGE T SLWX, 78 ZFh &I [F] i 77
TEAE DL 1o 08 S0 I B Lo AS ) e 2 TE ML B4 T 37
T OREESE, 2016) . ASHIFFT HRIE AN [R) 200 A1 A [H] 20
55 R X R AR AR B IR AR R 52 e, IR e e fE:
WAL, LI A EE SLWX, 1A TR i
fiff PR AL BRI LAtk B AR 8%

1 #REFE
1.1 BEHKRIR

AL EHBSFIHABE P EAE] 1 R
MEZEFAT IR, 44 H SLWX,.

12 ExHE

NH;-N #7:5: MgS0,-7H,0 0.06 g, NaH,PO,
0.12 g, K,HPO, 0.3 g, NaCl 18 g, CaCO; 0.6 g, FeSO,
0.06 g, (NH4),SO, 0.141 g, #jZikE 0.75 g, 7&K
600 ml, 121°C°KE 20 min,

NO>-N $55:3E . MgS0,-7H,0 0.06 g, NaH,PO,
0.12 g, K,HPO, 0.3 g, NaCl 18 g, CaCO; 0.6 g, FeSO,
0.06 g,NaNO, 1.48 g, #j%j i 0.75 g, 757K 600 ml ,
121°C KB 20 min,

NO;-N §;3:3E . MgS0,4-7H,0 0.06 g, NaH,PO,
0.12 g, K,HPO,4 0.3 g, NaCl 18 g, CaCO; 0.6 g, FeSO,
0.06 g, KNO; 0.22 g, #i%jHk 0.75 g, Z£i%7/K 600 ml,
121°C KB 20 min,

B R AL rp i A A B DB K B, $7 LA R 2
KR AR o EIRZG A 7 A, SR A [
2N,

1.3 73 G R X T Ak i S A 1 Y 2 0

IG5 2 F X BUE K SLWX, Bl A
I3 LA(NH,),SO4. NaNO, Al KNO; A ME— U IR 1 1%
Fehk, MTERZRBETE(1.8~1.9)x10° CFU/ml {5 [FI Y,
B 3 AFAT, T 28°C. 150 r/min Zi% S 42 h,
£ 6 h BUREREI ODgoo fH 2% NH;-N. NO,-N, NO;-N
LR (TN AR

1.4 AEIRE E = X B E KB R B R0

BEXT U R I AY SLWX, TR 3 FI7E NH,-N 5537
FEPY, ARIE R AR EAE(1.8~1.9)x10° CFU/ml Y [#
W, B4 3 AT o K 3R AR S il fb B R S b A T R 2
NH;-N WAV FE 2K 50 mg/L, TESCH 4k, R
S 28°C ., EhEH 30, pH N 7. C/N N 10 FEAE I,
RN R AR, SLWHRNRRENT .

(1) REE. 200C, 25°C, 28°C, 30°C., 35C.
40°C . 50°C;

(2)pH: 5. 6. 7. 8, 85, 9;

(3)C/N: 1. 5, 10, 15, 20. 30. 40;

(4) #hFE. 0. 5, 10, 20, 25, 30, 50, 80

150 r/min 72354535 24 h )5, BUREN ODgoo fH,
B, BCETEW, D NHL-NH.

1.5 ZHEMBEMNET E

2 BTV WIS )(GB 17378.4-2007), NH4-N
(R 2 SR R TR R £ AR 5 NOS-N [ 52 2R i £h 1R
KL TP EE s NOS-N B3 5 SR A4 id J5
o TN 52 2K [ 6.8 BLBKR (Total organic carbon, TOC)
A (TOC-VCPH, TNM-1), $i R #8481 FH 56 1A 45 1k
iAo

2 #R

21 ARFRBEMEHRERSFENFI

2.1.1  FRER %A VR — RUR BT AR 6 BL R 1E
(NH4)2SO4 JME— SR IS NHy-N 3557 5 (45 08 500
HELERE R R R SLWX, 42 h, JFHREEFERY 24 h v,

FARA K, ODgoo (HiEE] 0.45, JoPH W AEIR 1Y,

NH;-N 1 TN B 2 W iR 1) 54.28, 54.63 mg/L
Ay BIFEK % 36.00, 38.52 mg/L; ¥53% 30 h )5, Mk
ODgoo fEIHE K 0.83, NHy-N I TN Jiz i v il
B, KBRS0 82.50%F1 78.30%; =2 J& b A 5
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FHZENS , 1557 36 h J5 ,NH,-N Al TN EEAH, LFR5E 4,
BRI HIE 96.4%F0 93.7% (K 1), % Err%,
NH;-N Fl TN 2B R R AAE SLWX, B AKX 4L
R (0~30 h), FHILL NHL-N hME— R B, HEE
SLWX, I tRE AR AN, JLFRA LR, 30 h
W, AT 80%L i) NO;-N, 7EE M SLWX, ik
K, KA R NO-N 1 NO3-N,

60 —— FERE NO; -N 1.6
1 —=—THERA. NO;-N 1.4
s 50 ——HZR NH;-N
’|T] —— HA N 1.2
g 40 1.0 .
il E 30 083K Q
X3 X0
§ 20 0.6
§ 0.4
10 0.2
0 » » 4 & 0
0 24 30 36 42
A [E] Time/h

I8 E = S LR F AN =E PN
Fig.1 Dynamic changes of each index in
the ammonia culture medium

212 T AEERAh AR — FUR BT A B 69 BL R4

1E NaNO, Ml —SUIR A B FE 5L (AN I A5 A i
LR FE SLWX, Rk 42 he TFIEEEZRM9 30 h 1N, A
AR 48 NO-N FI TN J5T e v T R S A 4
BB SLWX, XF NOo-N [ 40K ; H55£ % 30 h
fF, SLWX, BRI AXTEUAE K, NO,-N Fil TN Jii i
WEIF A AR TR, K59 42h J5, ODgy fHIE
1.38,NO,-N Fl TN LBRZ5514 99.9%F1 92.5%(# 2).
ZE LRI, NO,-N 1 TN APl £ & 47 30~42 h
BT R K, BIFE NaNO, R —Z RN, Hkk
SLWX, A K I A S HER , 2R NO,-N £ 2L 24 h
LU, X} NaNO, By Z=BRAEMIE .

60 1.6
% 14
o 12
= 40 g
& ——TEAHARA NO; - 10 4 o
S 30| TER NN 28
25 30| A ODg 0.8 § 8
®E 2 —=—fHRA NO;-N 0.6
8 —-—HBR IN 04
8 10 '
' 02
% 24 30 36 %0
[ /8] Time /h

K2 EAHERER R IR A AR bR sl 52 1k
Fig.2 Dynamic changes of each index in
the nitrite nitrogen medium

£ SLWX, WAk A Kt B, NH,-N I NO3-N
1) JoT H v BE RS T AR/ NIR R e 3l , IR AR &R
T NO-N LRt , A=A NHy-N A1 NO3-H,
2.1.3  FHBRAT Ao — RUR B AR 69 L R4 1E
KNO; i ME— IR 14 5 32 3L (R A A i b, gy
7% SLWX, Fitk 48 h, FFURHEEFEM 30 h P, WA
2218, NO,-N Ml TN ik BEIEA T AL, RIBEHE
SLWX, X KNO; HAEKIGE N M ; EFHR 2 30 h B,
SLWX, Bl Bk A B8 5 s 1 X 504 K 31, NOs-N Al
TN BTV B 2 HZ TR, I NO-N R &R ; iR
42 h i, ODggofEHIA 0.98, NO3-N Fl TN K55
H 65.0%F01 46.6%, NO;-N K 14.69 mg/L, Mk Z
FE; B HY 6 h Y, NO5-N Fil TN £:4: F %, NO,-N
THARAR, 3 48 h I ,NO; -N Fll TN 5853513k 78.1%
F175.7%, NO-N ey %2 0.051 mg/L(K 3). 5
BRI, NO3-N Ml TN A9 K i 2= bR & A= 75 1 Ak
SLWX, X B K5, ENEs3% 30 h 25, Uil
Pk SLWX, LA NO3-N JJyifE— &, iR & kA IER
FE R A BIE KPR, B ASCRK
NH3-N F1 NO>-N 1% .

TER PR SLWX, B A, K2 3] NaNO,
P R S BT R R G, AT E, H
KA 2] NHa-N, UiB] NO3-N 25 Brad 72 p = A4
NO,-N, {H A4 NH;-N,

60 1.8
‘ 1.6
50
~ 1.4
0
650 40 ~ WRSERA, NO;- 1.2
< - HA NH;-N 10 g ¢
B8 30 MM ODgy 0s B8
XE | =mmA NO;N X0
§ 20— MA TN 0.6
=l
S 0.4
© 10
0.2
0 X . . 10

0 24 30 36 42 48
BBl Time/h

K3 iR Eh B IR h A AR P Zh A AL
Fig.3 Dynamic changes of each index in
the nitrate nitrogen medium

2.2 A[EIIRE E FE N E R E KRR &R0

221 BESEHKSLWX, A KRR ERG IR
X B R SLWX, 11 42 K A U BE 1 52 i 4%
Ko £ 20CHKMT, WRARKEE, RERRER
fREI7KFE, HXF NH-N ) FBRa SR AN 5 7 25°C |
28°CHRMFR , kR SLWX, AR EEFI NH,-N LBRZAL
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2 R %40 &

20°C G BTN, 78 30~40°CHYIEFRIEEIN, HiIRkE A4
KB, HEEESA, KN ODgo fHAHIH 1.200.
0.931 1 0.764, NH, -N Z:BRR 4151k 99.8% . 99.4%F
84.7%. MHTE SOCHEFE AT, IR IEA K, ODgoo
EHALH 0.0191(1& 4). 27 LRI L, BERE SLWX, A K )
TEEIREE R 28~40°C, JFRESCENA S Y NHL-N 22BR
R, H FOl AR B AR 30°C,

120 11.4
== £BRZR Removal rate —s— I Y6{H ODgyo
100 f 12
e 1.0
S sof
3 E {os & ¢
&S 60 § 8
Q
R g 10.6
4 L
~ 40 10.4
207 102
0 } s S T 0
20 25 28 30 35 40
5% Temperature/C
P4 R TR S R AR SLWX, A K I 4600 52

Fig.4 Effect of temperature on the growth
and nitrogen removal of SLWX,

2.2.2 pH x##k SLWX, £ KR K& B o) Fh

R SLWX, FEAN[RIY pH 451, 53524 h)5
DUAS A A R NHa-N L BRIE O ILIE 5. K 5 vf LR
i, HER SLWX, BEFE pH N 6~8.5 JLHI, K
HAEFRFE S 1) NHy-N L BR3, AN ODgoo {4 0.249
0.261. 0.464 F1 0.364, EFRZF514 49.9% . 49.8%.
59.6%F1 55.8%. XML ME(pH A 5)EHE(pH y 9)
M) 2RI F R A KA NHL-N 1 2Bk, FK
ODgoo fHAL K 0.0124 F1 0.131, NH;-N EBRFLE
25.3%F01 23.2%(18 5). LE LA, F5MR . PR AES B
(pH 4 6~8.5)%MF T, Witk SLWX, BaesE K, HXf
pH HA R GE I8 N YE L, P IR B i 2% 14 58 1)
R A, f&id pH M 8.0,

70 re=m 2R3 Removeal rate 0.50

60l W IGAE ODeoo i 0.45

0.40
s 50 035 ¢
3% B4 0.30 g
&% 025
4+1 % 30 x 0.20 3R

#4120 y % {015

g,-" 0.10

e 1 1005

0 LI¥ ] % 0
50 60 70 80 85 90
pH

Bl 5 RTA) pH % Bk SLWX, A= K B 52
Fig.5 Effect of pH on the growth and
nitrogen removal of SLWX,

2.2.3 C/N s ## SLWX, & KR R X%t %

ik SLWX, 7E C/N K 1 B, ODgoo fHAY K 0.129,
KGNS, H NHy-N ZBRR{N 8.7%, B C/N 1)
MR Z 25 B, BARAE K5 NH,-N LBRRE Wi
o C/N 2 5~25 W}, BARAE K ODgoo fH 435124 0.235 .
0.248. 0.264. 0.291 F1 0.463, *f LAY NH4-N 5%
A 91E5 16.0% . 18.2%. 23.1%. 36.9%F1 45.7%, C/N
g 20~25 BF, R K S NH-N ZBR80CRRE, H
TE C/N 4k23t KREF, WIRAERKZBNIBRS], ODgoo 1HHA
WRRE, XA AT NH,-N ZBRFEWFEEE 10.0%F1 4.3%
(Kl 6)o 25 F AT I, Btk SLWX, A48 K BRI fci& C/N
g 25,

50 . 10.50
ezza 75 R Removal rate
1 el 0Dy g 10.45
40 + . 10.40
< 35t % ;/5 10.35
301 b 1030 & &
# 2 7 28
&3 25 = ;5 % 1025 X ©
R g 20} % g ? % 1020
& 15t = e )
15 ? "_4/ ? % /,; 0.15
10} L ﬁ gg’ % {0.10
AR NN
st E ﬁ (o 10.05
NN ZMZ e
05 10 15 20 25 30 40 °
C/N
Bl 6 A[E C/N X #k SLWX, A= K Al Bt & A9 520
Fig.6  Effect of C/N on the growth and
nitrogen removal of SLWX,
224 HEAK SLWX, A kAR LR ENHH

ME 7 ATLIEH, HEEkE SLWX, 7E NaCl 4 0~
25 ¢/L WA, BHA RIMA KA A fE,
ODyoo 143514 0.830. 0.926. 0.979. 1.01 F1 1.08,
NH;-N B3R ILE 90%LL |, 435155 99.4% . 99.8% .
96.2%. 97.0%F1 100%. WAA KA NaCl ¥ 31

120 == fR¥. Removal rate —— I Y&{H ODgy, | 12

100
L — =
77
-%/; i

]
(=]

FERER
Removal rate/%
()]
(=)

40t
20}
M RARRR)
0 5 10 20 25 30 50 80
ELEF Salinity
B 7 AREEEXER SLWX, A K B A 520

Fig.7 Effect of salinity on the growth and
nitrogen removal of SLWX,
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i sz #PRE, 7E NaCl & 30 g/L i, NH;-N 2[R
FIEE 24.0%(& 7). i Ll UL, EREEXT R SLWX,
AR KA NHe-N KRR IEm, RK ZAUEE A
FIF AR AR FBLA, AR BB A 0 5l 36
25, EREEET 30 WEAH],

3 Wit
3.1 AEEIER B E R AR T

AR AT DA e A A T AR A K B AT AT — B 3
R R S5 . 9O 45 (2003) W58 21, WAL/ 3
BURAFEEIR AL - EIESE Q011 FIEAEARSF(2015)
4y B 453 (4 T AR AS 31 AT i (Acinetobacter sp.) YF14 Fl1
J AN 3 AT 1 (Acinetobacter pittii) A14, HASIL IR
A8 L AR FE AR KRR 3 SR8 A (2015)F 5%
FW, AR A (Bacillus licheniformis)f il 4k
TR A AR BOW AR 1 ARWFIE R B, itk SLWX,
It 2R R A A AR B A K, 5 8L 4E(2009)
XIRHELAEQOIS) ML —E. ARAIRAMT, Wik
SLWX, #E AT EIG I B AR, NHy-N AR
I, LT3 ZEIR A, 0~30 h Sy %% K, i NO>-N
1 NO3-N 73 3 b ZIERT, HER #1% K (0~30 h), 30~
48 h A A XHEE K, 5 2 RIE B R R SR
i Al T PRFE AR RS 0] CR R HE 55, 2009)iX — 4518
ANIA], ATRESE R 2 AN ST 2R B S0E P AN TR, Bk
H NaNO, 7E VA ™ A i 55 WA R (FNA) , X B Bk AR K
FCE ™ A= DI VE F (Zeng et al, 2008), X E{H &M
X NO3-N 1 NO3-N [T 32 P i 2% .

NO>-N NEIER , 2 B & Z& o % A NHe-N Al
NO>-N WHER, HEHRIT 55 %15 K T 1# (Defluvibacter
lusatiensis) DN7 (14 4k 3% 55, 2012) Fl fi 5 Hf &
(Pseudomonas sp.) qy37(iki% E4, 2010)7E NO,-N %
Prid e, NO3-N B AL AN[R], (H AL T P AR i 2%
IR i 7 (Pseudomonas aeruginosa) YL WE4E, 2015)
1 NO>-N LB, UM SLWX, Al feFFH NaNO,
A JE (NI B NOo-N B #5648 0 N By Pt
B RS, NO3-N AME—% R, NO-N 7E 30 h FFif
AR, 42 h kB HKRME, K 14.69 mg/L, 48 h ¥ KR
% 0.05 mg/L, FWHEE SLWX, 1] G856 H] F KNO; if
JRE, B NO3-N £ 5 NO-N, FisSr~4 NiR,
HETHE NO-N BN S N i R4, SHEES
(2013) 4510 A0 — B, WHERFH NOL-N #E17 [ il AL
FH, NO;-N Z=5AE 42 h I3k 99.9%, {H NO3-N &
JFFE, NO3-N EFRFAE 48 h 11l 78.1%, Uil iZH
PRXT NOL-N (9 F 25 T NO3-N, iX 5 Hjif 55 (2005)

3B S R NOS-N- 9 TR PR 2 W7 S8 R A1 SR M
(Pseudomonas chloritidismutans) X31 25 S AH A .

32 IFMEETFXERERFG R

ZERUFF R AE U WAL B N RK A R
SEMBFHME, 11 B R HME R R R, B
B BN TR WA BT IE DR (B ROOF S, 2013)0 ARFSY
PRIUARIAEE R R GREE L pH L C/N EREE) X T R SLWX,
(AR RE T s, R IURERIRE . pH. C/N
A B X2 TR R 4 A ORI 48 I S A, (LR
PRXT IS 138 WV R T8, FETRE R 28~40°C . pH 4
6~8.5. C/N 2 5~25. £hJE0 5~30 WUJalE N, Hhed
Ipd A, IR R I ZECRE T, i LR AR AR KR
U, MR, 30 BH TR AR A A A R A 2 ) 2
BT, X5 F % Q010) BTSSR —3.

22 B 1 25 AR TR AR R RN B SR RE AE 5 8 1
30°C &M #EAT, IR ZF 61 4T 1 (Bacillus cereus)
WZX-8 M K NH;-N EBERELEAAE 30CHFHFEF
(BE/NL %, 2009), S HUfifl % (Aeromonas sp.) HN-02
e A NH,-N BRI R 30°C (R4S, 2013),
XS ARMFFE B TR SLW X, 1 $5ci A K R S0 B A
A, BFoEiR &L, itk SLWX, 78 40°C &A% F A fE
AR AR, NHa-N LBRFIL 84.7%, 5 H A
FRECR DS, 2015; FRARRESE, 2013; ZRKIF5E, 2013)
M, HA SR, WESN 20°CLLF AT 50°C
PR, WREARER, BASCREAE, X&HN
VIR (A5 il 5 32 B T SR AR R B S R
AT 5 M ot SRR o

W pH S5HE R A aiG sh B VMG, &%
M) Bl A A PR ) B R R 2 — o AR IESE(2012)1F 5
FHH, BT P H VR BEAS BE R A A W G 1) 38 O S L
75 DU M G P 5 A R SR SR R A T
PR SLWX2 iy fcidi i Al pH J5 [l 6~8.5, SRR
(R013)HE5TIY) pH A 6~9 ARl 1M /K F5 5 KA ) pH
— P P A B L T L2 R R T AT S PR 3R R R
TR AL B AR o

S SRR T A HIE N R IR FRETR,, A ALAK
AR, AF TR AR A AR A PR RE L 2 REAIK,
AL, HN-AD BT C/N A9 B R 4w (f LRSS, 2016)0
AHF ST I [ 5E N U 0 T 4 ) 7 R 110 o o e
il O/N BHEBL, #E C/N Ny 5~25 JE BN, NHi-N %
BB C/N g K, {2 C/N &T 30 B, NH;-N
EBRRIFUR TR, XA BTG RS INRAE
25(2016) . RIS QO3B 45 RAML . N A&
TE o T IR AR A A K T B, TR A A R A R
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(ESLTF4E, 2007), i 2 09 R006 2 fix A B 45 10 - B0
TEPEREAR, fiSfLRE I thBE 2 FRECRFARSE, 2013) A
IF) B R 1) B A T 20 C/N AN A TRD , B RR X B CO/N
5 BF(EERKIY AR, 2013), TR GBS T I (Providencia
rettgeri) YL EAREE, 2014) 00 5 fE i AR 0 & A4E 75
C/N N 10 Bf, M XSTO(REITEE, 2013)E %
NH3-N B iis C/N N 15, AWFIE B B SLWX, X &
TR ELR AR, fedE O/N R 25, [HSERRE N KRy
C/N BI%, A IRE S B8O 2R AR I, i, iR
T ZE XK /N, XHZEPETIME, LIS IR AR

AT LLE i i3 8 R VR A B R, R
X R AT — E 1Y N e T (IR EE KGR, 2015), (HARBE
e, SglRBE RIS HACEE g, FRARUE
Yid e, v E ] B MR K R A R A, A
FET (ISR, 2016). Z2B0CEF AT B 0 108 0k 1R
FERRSEFEARER A5 MF T AT, MAHIE 5T 19 TR A% SLW X,
MK B, B BRI AR, NaCl b
2.5%F, RARAE KA A SCR et , NHy-N ZBRRE
100%, NaCl & 3%}, WEJigeA1, Wl —E i
RECR . (HAR XM Z L ELE NaCl b 0 5544 F15
AR B, NH3-N ZBRFRIL 90%LL I, X S5
FHEK IR RE X31 (HEE, 2005)7E kb 14 F A g
AERBRHEM L, AHEIEE . L5 Lk, XEETE
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Effects of Different Nitrogen Sources and Environmental Factorson the
Nitrogen Removal Performance of Bacillus hwajinpoensis SLW X,

WANG Yue'?, CHENG Yu'?, LI Qiufen®”, ZHANG Yan’

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306; 2. Key Laboratory of Sustainable
Devel opment of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

Abstract Bacillus hwajinpoensis SLWX, is a bacterium strain isolated from maricultural
environments that can effectively remove NHi-N, NO>-N, and NO;-N from water. In this study, the
effects of different nitrogen sources (NH4+—N, NO,-N, and NO3-N) and environmental factors (temperature,
pH, C/N, and salinity) on growth and nitrogen removal were studied. The results showed that the growth
of Bacillus hwajinpoensis SLWX, was consistent with the removal of the three forms of inorganic
nitrogen, which occurred mainly in the logarithmic growth phase. There was no delay in growth of the
bacterial cells and NH4-N removal, and no NO>-N nor NO3-N was produced when NH;-N was used as the
sole nitrogen source. Further, there was no accumulation of NH;-N and NO3-N when NO,-N was used as
the sole nitrogen source, but there was a long delay in growth and NO,-N removal. NH;-N was not
detected, but NO,-N first accumulated and then decreased when NO3-N was used as the sole nitrogen
source. The experimental results showed that the effects of the environmental factors on the growth of
SLWX, correlated with its ammonium removal function. The strain showed good growth and ammonium
removal performance under the conditions of weak acids, neutral, and weak bases (pH 6~8.5),
temperature 28~40°C, C/N 5~25, and NaCl 0~30 g/L. The optimal conditions for SLWX, were
temperature of 30°C, C/N 25, pH 8.0, and salinity 25. The strain SLWX, showed high efficiency in
removing NH;-N, NO,-N, and NO3-N in water, and it has a wide adaptation range to environmental
conditions, which suggests its huge potential in bio-removal of nitrogen in waste water from industries
and aquaculture.

Key words Bacillus hwajinpoensis; Bio-removal of nitrogen; Sole nitrogen source; Environmental
factors; Removal rate
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