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(57) Abstract: A method for determining an optimal storage temperature for acrobic denitrifying bacteria in a sewage treatment, which
relates to the technical field of environmental engineering. In the method for determining the optimal storage temperature for aerobic
denitrifying bacteria in a sewage treatment, flow cytometry is used to determine the cell viability status of acrobic denitrifying bacteria
stored at different temperatures, and the storage temperature of the cell viability status closest to the cell viability status of the acrobic
denitrifying bacteria during a trial operation is determined to be the optimal storage temperature. After test data is restored by viability,
the cell viability status and performance are verified to be reliable. The step of recovering the viability of aerobic denitrifying bacteria
may be omitted, which effectively helps sewage treatment plants preparing to employ aerobic denitrification technology for efficiently
removing nitrate nitrogen and total nitrogen to conserve energy and reduce consumption, and thus reduce operating costs, wherein the
removal rates of nitrate nitrogen and total nitrogen may reach over 90% and over 88% respectively. At the same time, the described
method may effectively shorten the start-up time of an aerobic denitrifying bacteria engineering application and maintain the long-term
stable operation of the aerobic denitrification process, which has very high industrial feasibility.
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EREMREYLAMS RN BIEAIRSE . Bt, FET 0 B ARAES g 757K
BIREARM H B FEHNETREFEEN T, PR H R BT T
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B ARE BRI AR R TR HEROR 3
AR A — B R E—FE TR R E BoE R EFRE 1%, g
D7V F R =B A 8 A (R B AR A I S AR A B OB IS MRS, Re
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FELERIR, BECEIERIE AR, FHEE10x Annexin V Binding Buffer{& %]
H15;
(2) BT UL SN 2 &R A A S YIRS
TEARE BB — RSt 720, IR MR e FE IR 0 4% I
TEARE B —FPsehts 5 =0rp, AR ETE (8~28) %v/ivBEIR _ZEHNF1 (72
~92) %ovINTHETRE 5.
TR & BB —Fhsehts 5 =Crp, A S iR pHA7.3~7.6
TEAR R RN — Pt 7 =00, Ind S iR S 17 SR LR B AR HL R 4~10
. Lo
TEAR R B —Fhshts 5 =0, A e A A FL126~15 um e JAR-
TEAR R BH B — Mt /7 =0, P 0 759 5000~ 10000 rpm/mine
TEAR R BHA—FPsine /7 =, AR B S 10X Annexin V Binding Bufferf]
BEEHLGINL: 2~4
TEAR R B —FPsit /7 =, I if A BRSO 8 & R ) B A TS PR S e
XFREFITC Annexin VZIIAO0.5u1 PIRL 7], %F BEPIZE I A0.5 ul FITC Annexin V
SMILENIAN0.5u] FITC Annexin VAIO.5 wl PI, RS E =R THEOLEE, 25T
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TR T 7 PR R A R A 0 PR 25 T R 7 2 & A R R 37 T B

St 51 1 SRS T T B R T

IFE SR IR TE -

TFE S B A RTRIR R BN -20°C, 4°CHI20°C. H it N2EE (AR
100 vd) TIFERAEIL R R E B B R 180 M U, P =& Hh i ET
FH 600 mIERTEE: B AY1000 mUMLIE A, (RAFE:T TG /KCER BREB K (
BT 7K , CODRE 7100-150 mg/L, NH ;N & 727.5-38.5 mg/L, NO 5
NI 74.5-8.0
mg/L. KFILTEM (B MRFEE T REI NPT 25518 T-20°C, 4°CHI20°C
. BRIESER A

T BRI s SR (b B AR AR AR

T-20°C, 4°CF20°CIRAFFIIF RN BT R FEIT60 A, FH TS IFER
FEC AR, BRI

(1) BUFSESAH R RAEE SR EEZ201 (71£4200-300
ml) , FpHA7.SHIBEIRER P IR 1
L, REBHEHIEY GBFGEEEE0K/g) |, FRAREZERF ITFER
A BERE I B B R 0 22 VR T T ERIE EL 38 51 431

(2) FH10 pmfLIZJE BT JE AR ML, 8000 rpm/min /0>5 min;

(3) BUTIEE TS50 mIE L& S, FE5T8000 rpm/min B/0>5 min;

(4) HBERNIE O IR FIER, BTY0.1 mFEG, (FHTS IR
I (pHA7.8) WA, B OMIERMIX;

(5) BT IR BRI B E B, B N2Y0.1 mIFE&:, {#/H0.3 ml 10x
Annexin V Binding Bufferig*];

(6) *FFEFITC Annexin VEAIIAO.5ul P, o FEPIZEIIAO.5 ul FITC
Annexin V, F&MIZENIA0.5ul FITC Annexin VAT0.5 ul PI, JB51)5 S0 T RL
B 15 min, 25 Tz AR

WREER MR UTR, PR REPFEHETEARLER S, RASD
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HAGITFRRMESUIR RIF- RFT-20°CHH T @ i SR L B 0I5 AR &
mEAL, FH20°CHNE T HFEHNENRE. RIFET4CHIF A R E H i
HRL L R57.7%, VTR AR AR AN S E AR EL B2 29.0% , 53 BV T B 1A 4
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[0041]  RIURFEFERMEBEDHLRE (%)
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FERMEE  |EAR (ORI SRR
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REFET-20°C 45.542.2  |12.5+0.8 9.9+0.5 32.1+1.7
RIFT4°C 57.7+3.0  |13.320.8 12.5+0.7 16.5+0.5
REFT20°C 66.0+3.5 |12.50.7 7.0+0.3 14.5+0.4

[0043]  SERti7] 297 S SR B Bl R 7 il B2 O SE

[0044]  PREFMVIFESBCEPTEERS . BUET A F ISR O IF S SR B R AR &

FREORE, BRTAYRNEY (BSERI100L) B, LTRSS
PWE. F-20°C, 4°CFR20°CERAERIIFER AL A ETRL, R2FIR3A. %
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TS S 1T S S R R
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B AT RS E TS AEREEM O A EREER, HHRETL20°CHIEF
AR HHSAEREEMEAERER S RTF ZATHB A — AFRE
TR T I SR A 0 S R A IR R AR A A SO R RIS R T R T, 8
HIEEIRE IS, R2AIFESH A S i S B FAR3 A i S S iH T0 T ) s A AL
FRERFAF AP A SO S BRI (R 21, {HR1 PR AV IF S B A
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h)F11.5 mg/(m 2eh), FGELT RGN AIIF S 10 B A B 7] A b 3 28 70
AR SO (b R 2R (BT AT 433 R 21 F30 do REFRTF A IS8 S A0 B 33E A T PR K
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FIFFEL18F25 d, R2IFE S E A RIME R S b 2280 R AP RE fE S i i i 28
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TETEIEIR B A5518 d, R3IFMAVIFESHI R IS A S RO EBRSRRIF, IF
—HEEIHSAMLAERBERE S 00EY, EERMRFR2PRINTFE Y
TR B PR 35 v ) S T 1 R 2R R IR AP A A S i A SRR AE N B, i PH20°C A £
BREBRFFESAIE, FEEFRR A T B AR & e 1T

TS 5 1 A S R R S RS

TEIFE R ETE IR 30 dJs R AR A AR 7 48 SR 1 TR 28 IR A
Tro0tr, SERWME3IFron. AFRFERE T TSR IERRS &S i
BT RGP IFEOHI R IS BREAENL, WSS TEEIKEE, TR

FHA T R & RS FIH S AR S A ERRRR . EPR3NIFE I B %

MBI (80.3%+4.2%) B, HUATREHANMGILG] (7.5%+0.3%) FALARARLLH
(6.7%+0.1%) FA%, ViHH20°CHURTESI P IFEIH L E B TE & m, BHh
EEVERRFF RS E S

FIEWKE)E (30d) FEEEMREERS (%)

[$2]

FEREN  |TEHE T RHAAME (R | sEAE
TEGET R [87.024.5 4.5+0.1 3.620.1 4.9+0.2

40

BRET-20°C |78.0+4.3 6.0+0.1 7.1+0.1 8.9+0.3
BRET4C  |78.5+4.3 6.0+0.1 7.540.3 9.0+0.3
BRETF20°C  (80.3+4.2 5.5+0.1 7.5+0.3 6.7+0.1

WA CorrelFI AT & IR, IFE SR 09 SO S R[] 20 AL S s AL iR

RAF AL EIE IR LG A RE R (k4Fr) | MR ARG
790.90887F10.9507 , 3 BH7F FUF S0 S M A BRI 4 AR L /B v 0 I SR SRR AL B T
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ARG -
[0057] R4 EEKES (30d) FESHLERHES AIRE RS RN

o FRT20C | RETAC | ®T200
ﬁ?’?ﬁ%ﬁﬁfﬁ .ﬁ%ﬁ%ﬁﬁ% ﬁ?i%ﬁﬁ’ﬁt
R IRIE
v 55 58 6.0
| mgim’h)
[AI:E AR AL T
{tﬁﬁ 1.0 iz i3
*ﬁ'ﬁ%ﬁ@fm" 780543 785543 803242
| ;ﬁ%%ﬁ%ﬁm_

0.9507

[0059] [, #E20°CRREFAIHNE MBS EE, HH Rz IA ] DUE A1
SEIF RS B B (R IELEE IR IRCB AR IR ERT R, $UR 515 H
WERATEE, TR B ITE RIS R E T, ST IFE R B R RS
TEERE S L E R

[0060]  XTELf1

[0061]  IFESAHNHEPIRTE:

[0062]  WFESHILEARIFIRE X EN-20°0C, 4°CHI20°C. Fif i NEEE (MM
100 v/d) PIFERAHE KA S EAIA 180 M B, P =% n BT
FH 600 mIERTEE: B AY1000 mUMLIE A, (RAFE:T TG /KCER BREB K (
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B4 7K , CODRE 7100-150 mg/L, NH ;N & 727.5-38.5 mg/L, NO 5
NI 74.5-8.0
mg/L. KFILTEM (B MRFEE T REI NPT 25518 T-20°C, 4°CHI20°C
. BRIESER A

[0063]  URAMANITF BRI B RAE YIRS

[0064]  TF-20°C, 4°CHI20°CERTEMNIFESIHNATERFBIT60 dis, HTNEFER
FEC AR, BRI

[0065] (1) BUFESH A R AR B ER207 (15F7£200-300
ml) , 3 HpHA7.2M 07 SEUBERATE SR TR =1 L, SR IR (8

AEREE0KI/g) | (ERARE BIFEUR T 00T & S 10 R R TR #h 2% M
I RIEEL I 575341

[0066] (2) H10 umfLZ 09 e Bt JEZARE S, 9778000 rpm/min E/L>5 min;

[0067] (3) BUUHEETS0 mlF LOET, 5 T8000 rpm/min E/[>5 min;

[0068]  (4) HABWMOIEGRLE IR FIEWR, B TA0.1 miftd, EHTABRE
I (pHA7.8) WA, B OMIERMIX;

[0069]  (5) HOJ5 MRS ABIRIE HIER, & TA0.1 miFts, /0.3 ml 10x
Annexin V Binding Bufferig*];

‘HH

[0070] (6) XFERFITC Annexin VZEINA0.5ul PIHG7], ¥t FEPIZHINA0.5 wl FITC
Annexin V, F&MIZENIA0.5ul FITC Annexin VAT0.5 ul PI, JB51)5 S0 T RL
B 15 min, 25 Tz AR

[0071] ARSI EE R AR SFL 6T R

[0072] 5 REMFESEEEAREIERS (pHA7.2008 88 #h 5 (1K)

[0073]
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[4<3]

FEHLE  |TEAR e 2 i A ok 2 B e

BT RS |88.544.9 4.7+0.1 3.340.1 3.540.1
RFET-20°C 52.543.1 6.3+0.5 11.740.8 29.5+1.4
RET4C 57.0+3.0 3.240.2 13.8+0.8 26.0+1.3
RET20°C 59.743.1 3.140.2 17.9+1.0 19.3+1.0

[0074]  HIRSEERKZIM, RET20°CHIFER N ETEARI G Ss, (HE AR
THFER R, RS ROy EEL, B IR
BINEAERE, F M pHRT7.20F, VTR B E, NEAE
S S T ST A R I DR TS 38 ELpH

[0075] K6 (REMIFERMCEMAMEERE (pHA7.8ABERR ER R IR

[0076] [#4]

FESHIE Gl U S N 1 2 R 3 )
i i

iGETT RYE 88.5+4.9 4.7+0.1 3.3+0.1 3.540.1

RFET-20°C 49.242.7 0.5+0.1 21.5+1.7 27.6+1.9

RET4C 47.942.5 0.2+0.1 22.9+1.8 29.0+2.3

R T20°C 48.942.5 0.3+0.1 21.8+1.9 29.0+2.1

[0077)  HIROLGERAIM, RAET=FEE T B E SRR A DRI & B EGD
. BRI AR AT A AR B & SN T, (RIS, BT T R A AR A
AEE WA, R IA S pH A7 816, Ul o4t SR TC VR B R0 8 I B SR L
HIBOE R

[0078]  BRIRARKHE LEESSHEHI AT L, HEFIEHLUBRERLZH, EAREL
BARMIN, EADER L HEREEATEER, #a s frish 5E8m, Hit
AR5 WA B RV [l L vk DARSUR 23R 43 I L ) D
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PR 5K
— P E I R R E BOE TR T, BAEE T, Pk ik
e M) P O 2 IR A I R A T L R A A 0 S SR 1 A 288 L T IR S
. R T A SO TR TaE 1T T AR E IR S R PR R
SENEIE RS, PR TS A A IR S RN & B 1A TE A
fE. AT RN R IR AR AR S B E
IR S A AR AR A B IR 0 TR L E
(1) FEECENARER S & SRR SR R
fh, BEWSEEIERUIIE, B0, BHLER, FHRIZIMRK
Ve, EEEOMEERR, BB EERIEAES, FHERE10x
Annexin V Binding Bufferi® > #/#5; H™, iR MiRoIpHH 7.3~7.6
s TR R HLZ6~15 pm R R RBRA T,
(2) BT UL SN 2 &R A A S YIRS
— P E I R R E BOE TR T, BAEE T, Pk ik
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