ENVIRONMENT

| ISSN'0250-3301"GODEN HCKHDV
> S HUANJING KEXUE

2020

Vol.41 No.8 |
$41% E8HA




W % A3 EUIEC £ 8

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2020 4 8 A 15 H

H K
BT IIE R G2 S T Y 2B RS AT v oveereermermememeemreneecicniienes S BE, AR, THE, BXi(3449)
HET R AIAELAAETEAY ISORROPIA- I BEEG R AL pH BRI R oo BiE, BR, TER, KO, £ER, BR)(3458)
BRI HUTR B AE e eveereeemeemee e EE, RE EHE ERE, B8 HEH(3467)
et X8 X7 — TR s Bt PV, 7 12 R T AR TRRART -+ veeeereeerere s
............................................................ WEA, B, £, ARA, BN, BR, AEE, BHEW, B4, #41(3475)
T I R A TR G2 AT -+ v eveveeermeemme et wE TEM, TEA(3484)
K AT Y IRA LTS YL EAE B2 VOCs KT SOA Az BIHEFA . cvveeenneer s
........................................................................... Bl B, YEE, 5B, BT, 2k, AE, B, B X(3492)
TR TTREIRIX 4 ARG R RS VOCs FHIESRIRHT  oooveeermmmsmsmenenenns A, FOY, ﬁﬁmﬁ THA, i, KH(350)
RIL= A1 2010 ~2018 4 FRARBE P AR SR L) (IVOCs ) HERLI 5t -ooeveeeeeeeee RAE, T, Bk, BEE, FH, THESS)
ALT7 % WARALRER BVOCs HERURHE B S E A ERIBRIOHIRGEE  ooeeeveremesscs ifm %éx)m T, Bk E(3518)
P MR M TS B HAHE SRR T v B, ELK, Th, A%, HE, K3, AW, TRE(3527)
%ﬁﬁijﬁiiﬂﬁim ﬂ:ﬁ&@sz&l—/\*ﬁ ............................................................................................. ?E}L X]J@ Tﬁﬁﬂjﬁ(3539)
5 2 X B T 5 SR ST ovvvevsssoveninnns BFRE, K, HRE, SHEF, HE), £H(3547)
ﬁﬁﬁm#ﬁ.%ﬁm S BIBYL IR - vvevvverrmeermeermmeree e BER FHT, NS, £F(3556)
AT R A %ﬁ%“ﬁﬁ%&%w%f%ﬁﬂﬂ ................................................ WA, Fie, A, KE, BRAE (3563)
T e e L oot L —— ER, HE, KR, BRE, ZEE, A, HUl(3572)
ST AL BB 35 5 BB HR A7 oo BEH, B, REE, B, Ba, KF, AR, KE, AR, RE(3581)
T RNHLL RGN OPT-MPP S MK TR rvvvevevvvvesssvennnssen HOH, G, K0, DA, BRE, AR (3591)
IR IRI KA R R B ] A 2L 22 20 ) A3 A S < DL K NI K S B1] <+ v eeeme s emees e
.................................................................................... x| # B ,%%F ﬂ%i %uu,%i%,ﬁkm ﬂ%*gwu
ST 2 K BB D BB TS Y LR S5 AT Ry oo AU, BE, BRE, WIE, A%, 25, BRI, STHE(3612)
T VR WA T T 2 R I 25 A5 (A I T BN T ZEAMHIT ++vevereeeeeemeresesmes et sttt
........................................................................ ﬁg,%¢$,%ﬁ#,%%’%%%,%m§ RT, WK, B EA(3620)
ﬂ‘ﬁ’ﬂ’,%((ﬁa%)E)‘éé\i%ﬁﬂ‘miﬁﬁ%%ﬂw@ﬁ ...................................................... ?ﬁj; BN 1 x| Z E&] F)E;UI‘X, % rg€§(3629)
HF XA (8" N-NO; 6" 0-NO; ) Hl IsoSource FHL {1 A2 X T /K AEFREE IR TEHLIRER -ooevvereeemmmmmeesssie
........................................................................................................................... T?ﬂ% ,]% E ijﬁ'ﬁi ’ﬂﬁﬁ;’%(3637)
S BT R S BB BRI GG  cooveeeovenmnnsssssss P, EX%, A%, R, E#E(3646)
R SR AL R T /N X [ AR LTS P A BT oo B, M, B AR, 424(3657)
Fe@ GOCS E{]fﬁﬂ%&ﬁﬁﬂ(rﬁAs(M)%u&W ......................................................... ﬂﬂyj(, ﬁ%%ﬂ 7§§f %K&m’ ¥ = 1 (3665)
1S K AR B TR ER ZE BT woveveermersmeemme e Bk, TEE, BHE, Eéﬁ FIETW, 7 EH(3675)
LIRS A BT B II -+ eeeeererees et TEY, ﬁ}ﬂ%’ ¥4 1E (3684)
AP IR R GO IC T TE R RFE : MBBR I TFAS  cooveeeesvnssesssoncsiesscns W, THF, KXF, ?5@%7?& AEE, FAHR(3691)
B F AT AR 2 R R LIRILIEAL +vevvnvrrrsssssss s FXM, £, KE, DAL, AOE, BEE(369)
[ B P B A P A T 5 K A B IR TS VR LR T - v vvvevereeee oo g&f,&g ?K ?};ﬁ gﬁ;k(3707)
HF AR RIS TR T2 SR HE S B BRASE M v veerreerrmeree e KEE, FAM, T, GEE, ZHB(3715)
T AHP-PROMETHEE T 309 2 28 A 0 MV 5 TR TRAR 7 22T woevvrvmrerrerrmme e A RE, ERE(3725)
BTG T T MBI I cvveeeveremseeesensees e X EF, FTH, WMk, EH%, £k, BIFEE(3731)
HTREEAY LSRR ARG BRI ESH AR - Red, F&E, BH, BEX, @) 0, AHE, KHR, [MHKE(3740)
WA BT E BB SRR IKTATFL coooeerrerrmreerer ﬁ;i,ﬁ CHEN Hong-jie, Laurence Haller, /TTX/L.(3748)
PUFR K 30X Shigella flexneri HH I VIR RAEIEFGNERIBHPEMITR ooovereereesmenenns B, K, B0, BE, HRE(3758)
B AL T AT TR 2R AL T BRI E 4P TR oo U0, FH, B, ¥ AKE(3765)
T T s O W R R R A AR P I A M TR LS R REIR «oeeeeeverreeemmm s W, FoaktE, BoE TEA, INEMH(3773)
T b el AR AR P P AR A P BB R oo TE, Rk, wRE, BERM, X248, E%M?F(Sm)
ERATEAE & T %*ﬁ?’ﬁ%’fnﬂcﬁi%ﬂﬁﬁ%ﬁ AR SO FER AR oo Fw, H, JFER, HE(3787)
S REE UYL S 935 I bl e 4ilh AL IR HRE, FAZ, KA, RALR, B, BEA, iﬁ\f&‘:(3797)
Eﬂl“‘rﬁé%fﬁu)\xﬁ‘ﬁﬁ_%mTﬂ%z*”fﬂ‘iﬁ%ﬂ?w’]fﬂﬁﬁ% T e W, T, FER, RUE, KER, KIEE(3804)
A HLTHUIE BT AR IR EEERY 1 N, O HEHUIBAM o v e A o, B, wo0m, EAN(3811)
JECAR7 Fi BEL A - T FEBL A T BAMEHZE +oveveeereseseses et s B, ZEE, HE, BEMR(382)
PIFPAT O RN R IR FEHSE BRI S) oovveeereeeemsmeeeene gk, RIW, P&E, PR, BRMA, 7F, FEAK(3829)
L WECILR i SOh R Uil W8 Gl /LT didy 210 Ity RAK, AAE, BEK, B, AHED(3836)
mﬁ:ﬁzﬂfﬁm@%@ 7J<$a$ﬁﬁi&&ﬁ@ﬁ$%é*$’ﬁﬂﬂl E/JE}['] ....................................... X}“{ﬁ)ﬁ ﬁ%@ﬁ %%JL kfﬁfﬁ(3846)
RIRIK A3 B I A T T B NE R IR G G BRRBIEAII <+ vevveveeeerme oot
............................................................... Bz, i, Ak, REE, 5, B, ST, EHE, A4, BEAE38S)
A CLDA MR EME TG RAIRTII ooeveeresrsesnnsnsnsees BAE, FRR, KA, #h, ROK, BE, DRAK(3862)
PV TR T5 B R PRSI BRI v fB, BRE, ZU8, KEH, B, BAL(380)

(FEREVEITIES(3636)  (FRERE)AERGRIN (3764) R (3538, 3628, 3724)



)
(= SR In B R £ 5413 5581 20204781

Eco-Environmental
. . Vol41,No.8 Aug.,2020
Knowledge Web Environmental Science ol4l, No.s Aug.,

ETAEESRENEERBEHRIESHEIREMHE

R, TR, Fa, R s

(1. mx'J‘l‘lﬂii’ijt%%iﬁﬂ%‘iIﬁ%fﬁ, TR 2150095 2. 3T A T T K SRR B AR [ R b B A TRESEE %=, JM
215009 ; 3. VLIRE KA BRE AR S50 RHIMFE A1HT G, ZR0 215009)

FEE . VIR AR TS Ve O IS S E R R AL A S PR ENO, -NA Bl 154 78 3 52 & MR SBR S #% (S1, S2 Al
S3) 43 B4R . SLI A T IS K RS AL BB R SRR S TTVE KT R AT VR SRR R, b HE AR SR AL 3h P ig FINO, -N
TR 2% R G RE AL IS PEAT NO; -N — NO, -N #ALERE , 31 A B2 £ B2 A3 Mr I 0 # D BE TR RAAIE . 45 S e
TE LR AN A ME—B IR | S0 B IS B COD/NO, -NEL#EK4&F R, 3 A4 SBR A A2 S5 il Ak 52 1y #5 7 Joe 5F [1) P 34 REAS WD R 3, &R
-2 NOJ -N — NO, -N ¥:4bFH S1 > S2 > $3(75.92% >73.36% >69.90% ). [6lH} & BUEFSLARIR 414 S1 F1 S2 2 BUAH]
TR A R AL M RE AL 3 {2 S3 AEMS R B 4 BLIFNO, -NFR BPERE. 34 Wy v = 26 W 28 J o 1 T ANRUAF 18 11
PD RS F FHL, 3 MR ALV AENO, -NFZ T RE TR )& Thauera J&F FE25 7 WP . S3 > S1 > $2(25.09% >4.71%
>3.60% ) ,F W $3 BT EEIINO, -NF 2 YERE | R S BE Thauem}E'Tﬁ%z%ﬁﬁﬂfﬁmnﬁfiﬁﬁﬁmﬁréﬂ’@EJEl

LR R (PD) ; IRAE S (ANAMMOX) 5 JEISVRIR ; HRaUs 3, faEhk; Tk R —
RESHES: X703 XEERIRAE: A XEHS: 0250- 33’01(2020)08 3715-10 DOI: 10. 13227/]. hjkx. 202001216 ‘ H“r

Rapid Start-up and Stablllty of Partlal Denitrification Based on leferent Waste
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Abstract; To exploré-the feasibility of the rapld stapt-up/ of partial denitrification and thestable accumulation of NO, -N in different
wastd s blud'ge sources , | thre¢=identical SBR reagtors (81, |52 an(j, S3) were inoculated respectively with sludge discharged from a
laboratory munieipal wastewater denitrifying ph‘bsphorus r@_m(_)y.al system, surplus sludge from a municipal wastewater treatment plant,

and river Sediment slidge. The characteristics of the parti.al denitrification start-up and NO, -N accumulation were compared, and the
partial dénitrification activity of the system or NO; -N—NO, -N transformation performance were investigated by analyzing the
characteristics of the functional bacteria genera of the reactor from the perspective of microbiology. The results showed that all three
SBR partial denitrification reactors could be launched successfully in a short time with sodium acetate as the sole carbon source, under
a high alkalinity, and by using a suitable COD/NO; -N ratio. The average NO; -N—NO, -N transformation ratio of the system was
ranked as: S1>S82>83 (75.92% >73.36% >69.90% ). It was found that SI and S2 had different degrees of partial denitrification
performance deterioration under a continuous low temperature, but that S3 could maintain a good NO, -N accumulation performance.
High throughput sequencing showed that Proteobacteria and Bacteroidetes were dominant in the partial denitrification system, and that
the abundance of Thauera was significantly different in the three PD reactors: S3 >SI > S2 (25.09% >4.71% >3.60% ), thus
indicating that S3 had stable and efficient NO, -N accumulation performance and that a high abundance of Thauera might play a
significant role in maintaining low temperature partial denitrification activity.

Key words:; partial denitrification ( PD) ; anaerobic ammonium oxidation( ANAMMOX ) ; waste sludge sources ;rapid start-up; stability ;

functional bacteria genera
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Table 2 Characteristics of the initial inoculation sludge

TR MLSS/g-L~! MLVSS/g-L ™! VSS/SS/ % SV30/ % SVI;,/mL-g ™!
S1 6. 60 2.76 41.82 30. 00 45.45
S2 2.32 0. 80 34. 48 25.20 108. 62
S3 14.52 0.36 2.48 10. 00 6.89

#*3 PD-SBR REFHFEITHIEISRKELL

Table 3 Sludge concentration changes during the operation of the PD-SBR reactor

14 d 19 d 528 d
Veli MLSS MLVSS VSS/SS MLSS MLVSS VSS/SS MLSS MLVSS VSS/SS
/gL~ /g-L7! /% /g L7} /g L~! /% /g-L7! /g-L7! /%
Sl 6.24 3.48 55.77 3.96 2.08 52.53 2.96 1.76 59. 46
2 3.48 1.88 54.02 2.48 1.20 48.39 1.20 0. 40 33.33

S3 41.32 3.60 8.71 31.8 3.28 10. 31 24. 00 3.08 12.83
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