ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

.
.
.
$£39% 64
Vol.39 No.6

2018

HhE R B A SRR ST AL E
A4 4 & M B R




w % # 3 #39% 46 W

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2018 4E 6 A 15 H

H &
LB A WL IR B B E/}yjﬁmg ............................................................... xh, # 2R, EA(2505)
R TE PM,  AMGRTG U B SRR TR, -+ vereeeeeereeeeeere e se s e
................................................ WMER, RIE, BFF, EXF, g, Wik, £ Z¥ EEA(2512)
BETITACTE PM, KRR TR BORIRAHT -rovvvereeeentens KE, BT, ELE, RBR, KE, B, KE(2521)
T TR IX 2016 4 F 94 5 VAT LTS JREAE SR IRIRRT oo THN, EAE, HRE, BEK, iy, £H(2528)
K AL KB R O oo S, B8, BH, WOE, B FE, KT(2538)
LB T Y KPP P R EERETT v ETH, BEF, ke, B, HHUR(2548)
SRR A BT G QUL LA wovessoeeees R, EARTC, A, Wik, T4, ReKk, F B (2557)
OB X b 45 O 1 2 iﬁﬁﬂﬁﬁﬁ ............................................. FEUR, EE, B, KH, HETE(2566)
%E%Lﬂﬂmiu%%@ﬁﬁﬁ ................................................... m%m,%gi,ﬂﬁﬁ,%ﬂf,iﬂuﬁm
RUTEBLBARIPR AU o 2 IR0 158 B Ao — T BRI AT LTS R T R BRI oo
R Rt E PSPPSR PN PR PRI FE, FDE, A, WA, BE, 28 (2588)
HRAL UL T UL BB D SRE oocovoevcoecseccnccnecneeee KA, BIF, iz, AR, £EL, KiE(2600)
S IX S ] O TR 4 E%ﬁ%ﬁﬁmmﬁﬁ ....................................................... e
......................................................... ]sifﬁ}(% 7’5—4&& F&x )’% ZJ/J\J;? _:Eﬂ(ﬁ}( ﬁﬂﬁﬁi 55(2607)
:Mmggm§n5mﬁ$mm$%@%@ﬁﬁwﬁﬁﬁﬁ%ﬁ ..................................................................
..................................................................... %ﬁﬁﬁ 5,@/5» j%igi E%}ﬁ% éﬁf ;F;]XTF %Xﬁf—(2615)
SR AR [R5 19 4 PEVE TR A R TR R oot ABF, THF, T, PRHE(2624)
K BT K RS B AR BT BRI -+ voeee oo
--------------------------- I, RS, B, REE, MUK, RPHE, HiE, EHE, KW, FEWK, FER(2632)
%*EﬂﬂAﬁmmiﬂﬁ%%HAQW%ﬂ&ﬁﬂﬂE ------ bk, HBE, B, YEM, A, ﬁiﬁamm
TR AT AT (AT LT SOR U : LS Bl ] - 3%, B, i, %I, T4, B (2651)
FO A TR MK S T G RO PRBS B X -3 Al 5, A ﬁ%ﬁ,”%% BIE, EE, KEE(2661)
ﬂiﬁmﬁmﬁiﬁﬁﬁmmﬁﬁ_ﬂk%ﬁﬁ&ﬁmﬁiﬁ SR A/410] T R HXK, Fk, RH, HiRI(2673)
PO Ly DX B A S ) 7K P2 S T R TR P 25 T R E A LM R 22, L) B BB A IR S 0] wvveermmmmmmmnenesnnmnnnreensnnnnenne
.................................................................. g&ﬁéx $ , $%, 7Ii/$ %Fﬁ %,Kﬂ( /%ﬂ{i:’ %X;ﬁ(2680)
UK T R ) T R T 08 LR JH T- veoeeee e Bl B E G BRI, REA(2688)
VR KA T 0 —— OO S O E K RIS U SEle - E4F, Kok, RER, WAE, HUW, EmMW(2698)
AT S KB R LR KA AR BT - eveooeseve el a3 I (2706)
TLOCF IR R ZEHEHE L G T4 2t B AR S LIRS - ERF, KEMH, BWtE, XA, HEW, THRIE(2715)
il | A LR A L R G L A o A TE 1= T
..................................................................... %(il[é gﬁiﬁ F}"ﬁ%ﬁég T, Vil %j‘g’%ﬁi(2724)
SR BT TV VE o TRUAD B B A 5 TR LI weeeeeeeeeeeerseennnmmmmmmniiniie e %%E BEG, AEM(2732)
Wﬁ&mA%R%%LﬂAﬂ%mmFm%Ia%r ------------ Tk, Ead, KE, TnE, M, KR, BH(2740)
VIR /R N-5 TR S Y SERORRBRERE B0, B H, R, 226, WA, #) L(2748)
TR TER BRI LTS B BOLRRGEPE oo EAk, ARE ) AR, HER, ERE(2756)
ﬁﬁ{k@@éﬁﬁ%‘%&@ﬁlﬂi%*ﬁ R S RRER L L LU RER AT e 7%;:’ #\I‘fﬁj&(2763)
RIRIEATEMSE TR LR - vveeeeeeeeeeeee FHA, UAE, FxAk, Bk, BEE, FHY, FAZ(2770)
e L T T B, R, RWE, 25, KON, K, 45(2778)
5 U8 BB NE RS T IR IE 5 BB ILAE Sl ovvvvoeeeeeeeeeone FE, F, WRE, BFa, ARE, FHAE(2786)
LA BT TR B R B D B B RER BT -+ oorovovovoe BRRE, B, BB, H, W KOO (2794)
5 R I TR £ P LB U AT - o, B, B, BB, RAE, Bk, BH(2802)
U X5 A B 7 M ML B B RV BORRF B -ooveovoeerecoen L L%, ERE, Fk, X9 (2810)
kgmuﬁm%ﬂﬁmﬁim$ﬁ§£*k¢iy¢i%Noﬁmg%m ......................................................
REHE, TTE, BRE, #%, W¥Z, BULH(2819)
‘4 ................................................. $|3/L,,]’ r_]}]):] HHH_@ %'5 ,I’%m@\ FT’H:% % ;}ﬁ ;(]’5%%* Xﬁ”(2827)
DI IE R AN B S ILITH T A oeeeveesissennens s %, MF,%% 2R, &A7(2837)
VU R U DA R S + IR BRI -oeoeeeeeeeeeeeeeeee Wih, BRER, K5, Bk, FEEF(2845)
{L?ﬁ%%i%ﬁﬁ?@%ﬂﬁ%*ﬁ&?]ﬂﬁﬁ ........................................................................ Eg;}ﬁ ﬁifk‘—%(2853)
/ﬁj@“ﬁ‘w’;ﬁzﬂ@ﬁiiiﬁééﬁ%ﬁ%*ﬁ&%[ﬁ]%}ﬁ ................................................... —]‘—ﬁﬁ; B }%;M— EIE%‘( 2865)
BN TS 3 T 4 B 2 A S R e R KU P Ullﬁiﬁﬁj\ﬂﬂ ..................................................................
.................................................................. Mgz, THEHE, TR, AT, BEE, ZXRE, B4H%E(2875)
TR S ey R [ TR 4R 2 ]gjiﬁkﬁﬁﬂ?&iﬁﬂg‘vl¥m ..................................................................
...................................................... #@ ]Iz'f% ]Bégjﬁ’ Vi g)ﬁﬂ%&] i//%% %,Kg? ﬁf%ﬁ ﬁj\ﬁ%‘(2884)
BRI B 6 MR 2 L5 e B PR FAT - 2%, BFHE, F E 2, ik, AR I, K45 ( 2893 )
BT SR LR IR LI TAIC) 2 IR ¥E, GEA, RLFH, U4, HEE(2904)
TRAR AT TR FE A A R B FR BT -+ oo eevveemmmeemmne e, Tk, sk, BEE, 77:%,%%43’ WREE (2911 )
Al 3 0 B AR )+ SRR D T8 A B BB, - H £ 5, B4, K= m, Ao, B, B, R#(2919)
Eiﬁ&%fﬂi%WEHEEMXT%Ekﬁ%HZUI&E’J-f' T P
..... A ;(]H;’ﬁu;f/z\, 7"3-715%3, PP?NL% 7]:4(__7154‘5% ;(]J:r—:;lj @#ﬁ\\ E,}%E/?\, gﬁ;\%g&(2927)
EOPRD TR - R S T R Y BUBURFE - eevoeeeee FE% KBH, UFM, SaW, ik, B, REE(2936)
B ] TR ARE, L R AR R 0 R (2944)
S SRR S 5 T ORI R A ( EAFA veeoeoeeo FWT, RE, MR, KER, KR, FiRE(2053)
J?yf[H?\ﬂu@%ﬁﬂﬁ*gﬂﬁkxﬁ[?ﬂ(&@%%wi ..........................................................................................
................................. ’ﬁ'}% i/& %E% ;(]J 7"3-X %}5: H%n %f(%} 4ﬁ7§,%§%%§5(2963)
FLR B T DT BRHETICIT 25 B SR BHAS wveevveerseeennmsnsessmasseanssaiseissasteesseesseseesseenees WEE WFak, ZHETF(2971)
AN DL SN B b R LI FEB, BTE, TR, EAW, 3L, DR (2982)
B B PEFREE AT G EEME - vvvereremrererrreeeeeeee e e S, EE, BANE, B, ZEd(299])

(BB IETT f3 55 (2527) (REERFEERS RN (2723)  {518.(2826, 2852, 2910)



5 39 55 6 1 7 1% Bl 2 Vol. 39, No. 6
20 ENVIRONMENTAL SCIENCE Jun. 2018

AL AU IS FF A LR B E 4L it

W, AR

(At Tl R iR 2 B KRB 2 T AL st T A SR s, Jbat 100124)

. O SCEURY b T FASAL B B A R R AR AR A TOAR R . RATS K [R5 e N R, A Tolk g9 & Betie | %
SRR B I B, Tt FA R FNA SEELRS T4 b i Bl 4, S8 T & A% 118 mg- (L-h) 'R KL, &
W ARE TSR AR, WIS A 2R AR, HATRSRAE Y Nitrosomonas HLBIUA 0. 53% 5 &R IR G 158 2 M
W A, Nitrosomonas tMﬁJL}@ 10.27% , A TFYMLET, HOHRE T 20 £, LICAHEEE, FH PVA(R GBS dEFT
e Ak, ALHEURIL 58 KON 30% , i 1 22 i 0 Oy SR AT f 3 URHAY TR MK A, AU 27 d 3E0RE A A AR R A B 62

mg-(L-h) "~ ,ﬁﬁﬂ@ilﬁﬂ«éﬁlﬁ@.
KPR AU, BAERTSR; MEMEM,; ¥R, ma ey
hESEE, X703 CEARIEF. A XEHES. 0250-3301(2018)06-2763-07 DOI: 10. 13227/j. hjkx. 201710099

Nitrifying Bacteria Culture in Entrapment Immobilization

YANG Hong, HU Yin-long ;
(Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery £Engineering, Beijing Umversny of Tephnology,
Beijing 100124, China)

Abstract: In order to realize the industrialization of nitrifying bacteria enrichment culfivation and large-scale apphcatmn of atﬁrapment
immobilization, activated sludge from a sewage treatment plant was used as the seed sludge. The |, concentration lof stﬂ)strate- was
increased progresswely in an industrialized tank. Nitrifying bacterla were grown rapidlyby controlling the concentration of FA“and
FNA, and the ammqnm okidation rate reached 118 mg- (L h)
lero,somonas nlt;Ifylng bacteria,

- eventually. The result% of high-throughput sequencing %howed that
0.53% .of the."'bacterla

the cortent gf'
Nitfosomanas robe 40 10:27% , 20 times larger than,(ﬁ‘;t in the raw sludge. Diversity'was significantly smaller at the same-time. After.-'

was only 0 After exposing’ itifo am enrlchment culture,,

embedding 1mmob1hzatmn with PVA ( polyvinyl alcohol ) , 'the embedded fillers nltnflca}mn load waﬁ 30% . A continuous=flow approach
was utilized in/the recovery phase, and the mtnﬁcatlon !lpddmg rate reached a high level, 62 mg-(L-h) ™', and efficient recovefy of
the blologlcally active fillers was achieved, J'

Key, ,words nltrlfylng ba(terla enrichment cultare ; embeddlng immobilization ; 1ntermed1ate culture ; high-throughput sequencing
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Table 2 Analysis equipment and methods
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Fig. 6 Changes in nitrification load and sludge concentration
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Table 3 Calculation results of diversity index
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