15505

Eco-Environmental
Knowledge Web

2019

Vol.40 No.11
£40%& F118

& ﬁ_E e =



w % B 32 #540 % B 110

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2019 4611 A 15 H

H &
2018 4EH B VT = A8 PN HE X SIS I BRI TE AP < v vvveeermreermmsermn e hE, BAX(4743)
2018 AFA R ETTKE MBI GRISYUIRAE <o ovveeer e O, M A, R, B TR (4755)
BCDUHT PM, A2y It o0 A1 BRSSO -oeeveee Kok, WBUE, XNRN, HEx, Ak, 5%, RAER, KBH(4764)
M T AR TG XK, PM, B A B V5 YRR A 25 L R IRURRATAL  «ooooeeeerereee e
...................................................... 34, Wik B, RAM, ¥rdid, S44, Belh, kKEHF, 24 4774)
LT T K P G2 G 38 A L AMATHEE BORUMRHT +ovveeeeeemssos e I, REM, Wb, A (4783)
2015 ~2017 4F FHRRX I THORLTAREFIE --ovoveveseomsennsseneenns Bk, IHT, BER, Kbk, Bk (4791)
TR A 2K 5 YK B SR BB PHT  eveeeeseeeeseeneens EH, T, 6, 2, ik (4801)
ZRAb X 38k 25 S b B 25 A0 A AR K T BE VS YL TRl AT v eeememmeemm e
------------------------------------ BRI, XM, REH, MK, BE, KEE, Mk, KA, BLE, RRE(4810)
SE MBI O I 2 O NI oo MEA, THW, THE, EHF, B (4824)
FREEEZE N BTEX WK B HELMPIZE oo, ELI, FES, 258, M1k A(4833)
LR FEHL X 5 TR AL A DIV A BRI v vevoeeeoeeeone W, B, AR, BES, BiF, KK, $#(4841)
FRM TR ZAT AV TCLHZY VOCs HERUEFAE A3 HT JLABEBE IR T ++evvvvrerrrnrsrmnnsermnee i
............................................. kg TE, BN, Mk, BRAM, $rEE, RKR, KaF, % B4 (4847)
I TATAV AT FE VOCs HERUTE B LA A HIIK S FH v v veeeemrsrmmmsemen @ EIEEE R (4856)
2013 ~2017 AEVTIRE A IR EHEOE LS SR -oeeeeeeeeeees B, T, W, REKR, TEM, KEH(4862)
SEAL )R YA A B A T PAHs (9 AT S AR BRI - - M, BRE, Fh, PRI, TN, &5 (4870)
P E RV T VDS P S | T AN 2R TS YA S AR ZS KU T, «evveeneeremmmnessrmmi i,
........................................................................... WE, KB, AR, ¥k, ¥ XE, B, ROLE(4879)
ESTGRIE vy Su ) S o ot 8 AN S FHIR, WP %, 74, TR, shmde, [MITE, /r#(4889)
VLA AR TSR AR | S0 A5 ik oeeeeeeeee AXF, BHE, FEEZ, TR, FPE, AF, MK L(4900)
SR PG 5 P T 5 SR SRS MURATA  ooveeeeeseomee s B, T, I, TAE, B (4914)
N e G AT 80 DR AN RAR BRI oeeeeeneene Wi, kS, W, Ble, RBE, B, T X(4924)
SO B I 22 U S 3 5T A TR AT T TS YLTTAY o vvvveerrevmeree
.................................................................. WY, L, wEAk, BRE, A, FEr, kFE, TWW(4932)
SR K R R BE SR E K A 2E a T TR ER B S TR AP A AGAE o vvvvveeemnrermmnsemmm i
............................................................ W, B, £, FEF, BB, XQRE, TRME, R (4944)
PRI FKFE BRI L -cveoveevoeves oo, TRF, AHE, BAE, 6, Hok, x| 54, §ik(4953)
RIS RS K T 5 AR R A TR RE T AL IS oo 2o, EAF, K, FHMH, HF, TH(4962)
YRR AT A TR HB L K DI BT -+ eveveeveeneeeennenes TH, 6, A, 5, Kik, A (4971)
TKAE R A M) B e 2 I AR U RS v eeeeeeen e XEE, BEE, HEh, HHK(4980)
MgO B 72 A ) 27 B 48 R B BRP A oo
......................................................... Frd, kAR, BHE, MRE, BT, 518, Ko, FRITF(4987)
PRI BT IE T LB YL BRI verveeerensseeses s FHR, BXH, BAK, W, DT X(499)
ST TR A RRB ORI IR BCELAE woeveeemoeemoeee s WHT, FUE, BRE, Th, KA(5002)
SRR HBEA T FAL G R FFIH B coeevevvreerei WA, ORI, EE, X 4F(5009)
FETT B I 2 3258 35 0 K LR A 2 A BT A A RUBG A <o v eeeeere e
........................................................................... MREr, BOE, £EE, A, FEFE, EF, ZEE(5015)
BEAAL IR G AL BPEIE ST - eoeeoeemeemssemssese BB, R, KK, BEE, IR EE(5024)
LT FJ IR O R PRI JE B IR IE AT ovvveeeeoeesoeomeenneens W%, KT, K, HET, LB, 150 (5032)
FeCl, AR A HOR TR ATGIRIZIK -+ ooeooeeeeeeemeeeeeeeseeeens K, WA, AT, FEL, WHE(5040)
VU I X IS T Y B AL TR, ZR R [RNI ++v v vvemeemmsemne e AL x|, ExH, #EE, EMW, KA(5048)
PR R AR & R AL T2 00 8 B IR B A oo KA, B, A, WK, B, K (5057)
%B\%%§7quxd- ANAMMOX T AW VE R A R B FEII]  oe e et
--------------------------------------- More, mE, HF, FTEE, B, BEG, REE, BIBE, 70k, #48(5066)
RIIE TSR LM 2 R V5 YA SR oeveos i, ERE, UAH, AR, ¥R, T, 214 (5073)
i%i%ﬁ/@%mgﬁﬁgﬁﬁkqﬁﬁ/iu cd j‘ﬂﬁﬂ ............................................. E@‘i, gﬁmig’ f?ﬁ;kﬁ%’ 9{’(7?(1(5082)
R LA 50 DR 105 YPREE B R 11 -5 BRI e Bk, BEL, FRE, 8 (5090)
BRI R RS SRR - A, Rk, HONE, TR, XE, ko, WE, BAE, KE, FA(5098)
PP BE 8 A SRS A B SR AUPBHIEAB I <o ererrre e wIeE, MRA, THAK (5107)
S R A 5 XoF - 3TE A TR BT RE RN +vvvvrvervrrerenrerrnmene i Ple ZEEFE KEH, HiE(5114)
A B RS E P AT IR cooeeeeee e ez, TEF, TF%, BHE, EA(5124)
T4 R T5 YR H A SEAR PR TE 4 [ 2 20 T BV ZEL G T L BELAER R oo vveeeemeemmmen s e
........................................................................ THE R, Y, BUWE, BRIk, B, B (5133)
KU 3 b= S M AR 0T 25 SR AT T I A A B T TR RAIE] «evev oo ememeeeemcen e
.......................................................................................... R, A, LF, BRI, TRE(5142)
R TR A A T 20 - R B P YN T VR 2 RE M R SRR E LRI o evvveneemmnremmnneenine et
.................................................................................... EWM, HiE WA, EHW, #El, £ Z5E(5151)
B X TR LA )72 CO, FIN, OHERFAE  -oveveveeeseesenseneiens SR, M, XRA, KB, KITR(5164)
TSI TR 4 IR 1 N, OHERCIILIN  -ooovvveoveeseennnenne KFD, R, KAE, B, FLE, HH(5173)
DA AT A 2 Xk e ] A 1l X K AT -5 4 R GEN, O CH, HERLHUREN  -evvveeeeermmmmmeeeeenmiiii
............................................................... ?ﬂi}fﬁ?, %7}(%’ %gﬂ, B & BM%, %)ﬂ\.ﬁ;’ BAEE, FZE(5182)

CMERIZEYAETT A =7 (4995) (BBl ) AR 17 00 (5039) {5 E.(4782, 4979, 5056)



)
ET:"%IJJE B R = 540 % 55 11 91 2019 4F 11 A

Eco-Environmental
. . Vol. 40, No. 11 Nov. , 2019
Knowledge Web Environmental Science oL, Ne. 11 Nev. ,

75 ife B8 X BR 5 07 Al 4L B AL 22 e B 22 i

A X EocH, ESEY, AR Bk

(1AL Tk R2EK RN E 5K AR E TR T E AT S, 6T 1001245 2. PRI Tl K230 7K B8 IR 57K 745 1
FEHTHE, MI/RE  150090)

TEE . DMK C/N AT ACHITFENT S, Bef sl R B RIS U8, HEIC RIS IR T (14 ~ 21°C ) BR 85 W A AL Uk 15 8
FIRZI. Z5RRI, EIE T (20C £1°C), RIE K30 d, BHEN S L (h-L) ~ ATSCIBRBEIURL IS 8 h AOB & 4, NAR 5
1 90% LA E. HIRERRE] 15°C, it 40 d BTERBEVEREIRAL, BN S5 AR MV HION BEA 22 R AR . ARG 38 2 I AU
fifb e Fe, NAR TRFEZE 22.4% . NOB ANEAMHIE N IR ZNRE S, RIC12 d TREAYUEINHETR (56 0% , H155 T NOB AYFH
P, VKR T B RS AREAE. MRS BRI 20°C R IR 15°C, BBEE RS AR =R, {2 AOB 1
SOUR TRET 18% , BRI M AN RS Al Al ik B 20 T 2 &k Re 0. FE il it 30 d, [RIRS KIS 4 Lo (h-L) '

SEPETARIR T (15°C £ 1°C) bR RS AL 0N 5 e R SRR e 15 17

KR BRBEEASILBRLS U ; 15U WAL SRR, [LREEHR,; IFR

FESES. X703 XEFRIZE. A XEHS: 0250-3301(2019)11-5048-09 DOI: 10. 13227/j. hjkx. 201905089

i "n'

Effects of Solid Retention Time, on the Phosphorus Removal and Niirdsation

Granules System [ # ,
LI Dong', LIU Bo', WANG Wen Lqi', CAO Mei-zhong', LI Shuai’/ ZHAN"G Jie'?

(1._Key Laboratory of Beijing for Water Quahty Splence- ‘and Water EnVIronment Re(’o\fery Englneerlng, Bel]mg U'mversny of
_Technology, Bel]lng 100124, China; 2. State JlK‘ey _Ldbordtory of Urban Water ResourLeJ- and’ EnV]ronment HdI‘b]n Instltute of
Technology 7, .Harbm 150090 China)* v ; il

Abstract: /In this paper, the low C/N ratio of domejtlc serge was studied, dnd {:ldture phosphorus removal grdnules were 1n,0culdted
~t0 inyestigate the effect of solid retention t}me( SR[I'Y o’ phosphorus removal and nltrlfl(,atlon granular sludge at middle-low temperdturea
Gl4- 21%C). ‘The test showed that at toom temperature (20°€ + 1°C ), the enrichment of AOB in the phosphorus removal granules can
‘bé achieyed with 30 d/SRT and 5 L+ (h- L) il eratlon—m'tensn‘y, while the NAR was over 90% . When the temperature was lowered to
15% dnd the SRT was 40 d, the phosphorus removalF performance deteriorated, and the granule structure became loose with the
formation of filamentous bacteria. Relatively sufficient oxygen destabilized nitrosation and the NAR dropped by 22. 4% . NOB does not
have the ability to quickly adapt to environmental changes. The 12 d anaerobic starvation and sludge removal strategy weakened the
relative activity of NOB and quickly restored the performance of phosphorus removal and nitrosation. Batch experiments showed that the
temperature dropped from 20°C to 15°C, and the PAOs still maintained a high oxygen utilization rate, but the SOUR of the AOB
decreased by 18% . At this time, the temperature, not the dissolved oxygen concentration, restricted the ammonia oxidation ability.
Controlling the sludge age to 30 d, while reducing the aeration intensity to 4 L-(h-L) ™', achieved stable operation of phosphorus
removal and nitrosation at a low temperature (15C £1°C).

Key words ; phosphorus removal and nitrosation granules; solid retention time (SRT) ; nitrite accumulation rate; specific oxygen uptake

rate; dissolved oxygen
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