ENVIRONME

 ISSN0250-3301"CODEN HCKHDV
Y HUANJING KEXUE
2 % . x — ’i' N ]

2020

Vol.41 No.1
F4E B11H




w % B 37 w4l 11

ENVIRONMENTAL SCIENCE

( HUANJING KEXUE) 2020 4F 11 A 15 H
H &
A T AR R P HUMIHEBITE B v eveeeeeeee e BONG T, 4, KRB, BREE(4767)
K VEHEBC B AR oo W, Bk, Uk, B, EW, EXE, BEE, EAN, 0%, £ H(4776)
FEEZ PV, A2 W B T RS BRI ST DI AR ] +ooveeeeenenems e
..................................................................... R, RAT, AE, ABE, HAF, Tam, REE, HHE, HEiT(4786)
HE ST DK BRI L2 AR M ATRHE oo KaiF, FAE, ARE, £hok, KE(4803)
ST P IS I AR AEBORTARAT - eevveveeessssss s KT, 24, Rk, S, BB, KEF(4813)
PRI PV, FRIC R ARAE TR BB BE MR ITAL <o veveeeeeeee s EEMH, 23 Hik, A%, ZHF(4825)
2000 ~2019 Q—:rﬁ@ PMz.sﬁq‘é@ﬂt%ﬁE ........................................................................... Eg}'ﬁ}é /}_ﬁéj_ 7]({%# 7&74'5 (4832)
jt)?ﬂﬁ]:ﬁ@ xﬁﬂ{}ﬁ}'ﬁjx[‘%‘%ﬁ:‘l:mm j:?E%# ................................................ —}3‘5&17}7@, %:7}7}( ;kg%ﬁﬁ ,r[g |‘g ;(|J /%gﬁ" QEI$(4844)
T RE SRR TSYEI LR AMIT +eeverrerrernememre st WG, e, $E#, thd, R (4855)
SEFRAIN 1A FRATEHSLTTITGI coovveessssssmininnnsssss 23, 2%, DRE, DY, KR4, $5(4864)
T2 VOCs ZEZ W EARAS HETR BIAL TR X VOCs HEFIE v ovvvvverrrereeemmi WIET, WA K (4874)
%@Tﬁx?kﬁﬁm%m SR U BT - oooveeeesesssoneeees B, B, KB, BEE, R4, KL (4885)
KPR T M2 K O R 12 6 R U PR ML oo %&& UM, A, AAMR, £RN(4895)
jbﬁ KoK R R DOC I DIC B BRI AT ALIR ooveeemeeeemnemeeeeenss EE, A, kL, BE, AT (4905)
2009 ~2018 4E AT B BEARL S BRI ZE oo %ﬁ«:;}g, ﬂz\)’ﬁ, IER, ?5’1 %@(4914)
BRI IR T IKIK SCHBFR AL +vvevveeeemeermee e kEE ET, BEF, KT, XK (4924)
ST LI TR KA G K T A TR TR ooveeeeen BER, Tk, FAA, £54, 50, 20, REE(4936)
SAEERHOK A BITR AT G REBLTTYE oo FE,AET, RATF, Mk, AL, H—(4948)
KELA R DORIE CDOM B ZHETEIFAE -vvevveeeereememseneeeeens KX, RER, TR, HEN, 2EH, FHE(4958)
S8R AR T X ST LT ) DX AT T I 2L ESAM  veee e HOHR, RS, R, RBE, FHE(4970)
k(I{ﬁEi"ﬁ{ﬁ7J($m%’;%V\]ﬁ‘UZ\JFﬁE% ZEHRIA NI B RS HEFR oo eeoveveeeee e HAH, B (4981)
T AT X RS RAT YRR B B MURAT A oovvevovoeeeeeee W, BALR, BE, MEL, BE, Bk, THE(4989)
5 KA B B T A AR T DT B K AR T IR BRI EAN  cveeeververseemmemme ettt
......................................................... B, KER, KEM, B, XGE, Bums, T, D REW ) HFEM(4999)
FHHU 805 K AT A oo FEE, BRE, EH, BEE, T5, REE, BEE, B8 KET, AL (508)
KNI BERE RIIREE oovversssssnnnnsnen k4D, BB, BER, T3%, HHE, BHA, 2RR(5016)
KR SR AT B B SR R ACATB R OB oo EH, KA, FEM, AR, TRA, BHAE, HE(5027)
K= M MBBR VR B3 KT GRS B I RERESMHT coovvvvvevesvessssssssssssn B4, R, BXT, A8, Hi#k(5037)
BERIAH 1 VA B L A K P B WL SR BRI R AGB coveveoeeveeoesvonnnsnn RE B, AL RS, ¥ #48 (5050 )
BT IR B KRG covveeerree e, 2R% B, BIE, A, BFE, IR, FEE(5060)
A B e RRAL 1 0y F A - PR ST A 2R S T 2 B TE i 7 T LTI HLI] v vevveveemmemermene ettt
.................................................................. B, FARE, XA, TEE, BEE, 844, B0, WM, EHE5073)
ELFEE OB TR X TR GRS A T tPNLO BRI AR -+ eveesss st I, FE, £4%(5082)
DL RV FRAK R A O AN TIREY A2/0 VA FIRAGHE woovvveeesssn 8, BHW, TRK, B8, SHE(5089)
R R LA 25 7 T AL IURE TS PRI AT AR <vververvrermermemeemme et et %ﬁ’%%%,ég’%%%“@n
RN S IR R AT A5 VR T4 S XU R TE PRI e eeeeremm e il x:}:v;H,’ I, E41(5106)
FT PMF B B G5 1 TR A SRR U BRI ooverveerremermeemem e st sk, %A (5114)
FETF A Tl S S e AN B AR, v W, NHE, 2, BRK, TH, ERHE(5125)
AL B L ZE BT BRI FIES IR EE T +- e erevererem e eeemen st BHE, RS, FB(5133)
BRI ARG HIX AR PR KR R s - X4, K5, BT, Sk, Muedh, T3, Fuk, LAH(5143)
I SR AL A R AR X R A AR B BRUIREIE oo A%, kW, TH, BEZ, B4R, RFE(5151)
T4 B B AT VR R E A B NS Cd RIS < v veeeeveesemeee s Fug, HHE(5160)
TR e PR S I SRR TSI S BRI ooveeeerveesneneeces RAM, Fh), HEH, Bk, xH, REE(5168)
R AT T E B R EIE R BURLI oo eereereee e gﬁ%}, %3, i%c%,g, ;%g’ ﬁfhﬁ(5176)
H W R e S0 T - S0 S B AR B A B BE VR BE R AR, vvveeeee e T K HEE HE(5185)
MR ST R A H BRI BE ELERETE A v eevververeeerremre oo TN, NEH, THE, RTIE(5193)
LRIy 78T AT Gt/ B L i Kileod, WA, HEMA, AAX, X, ®BE, HHL, AL, FEE(5201)
Pt R I RL BB LY oeereereeree st (FiH)

(FEREVETT IR (4785)  (RERLE)AERITING (4947)  {5H.(5015, 5124, 5132)



)
(= SR In B R £ 5412 55111 20204811

Eco-Environmental
. . Vol41,No.11  Nov.,2020
Knowledge Web Environmental Science o o

A B IR EE X 3% 437 AL A 44 AL 5 e 3B 1T RY =2 i

SRR, SFIR', AT BN

(1 AbR Ak R2EK RN E SRR E TR T EH A SIS, 65T 1001245 2. PRI Tolk K230 K B8 IR 57K 45
FKEFTIE, BI/KIE  150090)

TEE . 7E(25 ~28%C) T, HEAN AN A AL ISR TS U8 T2 L2 U0 S I 4 , Ay 3k fu 388 3 155 20 452 (4935 0 TR O i o, ) AR 75 DR A | SR
FHPIEDUVE X PEAT N R, PR AR SR LR 101, 20 DR 102 WFSEAN [ 45 R L Xof 2 82 37 WV i Ak TR 5 U8 R SR fe e M s . &
T HUEEELL Y 12 DRI 2: 1, WA AL PERE R AT, I BOR W S IR Eh R R 2803 511K 85. 2% 1 94. 5%, il 45 g Lt oy 102 IV Ail§
APEREZ WAL, B BRI Z A AR AN AR ER TSR T IR 2 64. 1% H1 58. 7% . Ly 562 B, (B BROE S AH X i L2 M S 0] 7E
—E TR AT M A i SV R £ S AL TR (NOB ) A A X & 2 AR e (A1 AR, %) NOB A T MM il 8 47, (5 bR T 452 MR A i) i 4 Al
P2 B E SRR, SO RS AL T 20 AR 1 1458 Ll O B ) JEL At o) S 420 1 2k S 3008 82 3 0 i Ak T2 R A
FEIBAT. 15 UePERE MR ZEAF R EL R 101 ~ 1: 255 I P, AR B ) [ | U 75 Y 45 A AR e, A5E R I [R) B S, J I #% P e
RN BT S TR T RE AR 2% 300 AR AL FURL TS U AR, e, BSR4 (EPS) fh22 53 M B = AE 0 GIE b o | 1508
PO 2: LR AET R H (PN) & LR B H/ 220 (PN/PS) fH L. -
SCHRIR R LRI VE FESEE s FPUREL s WAL BRI/ ZHE(PN/PS) | |
RESHES: X703.1 XEFRIRE: A XESHS: 0250-3301(2020)11-5097-09 DOI: 10. 13227/j.hjkx.202003118 o

- r =

Effect of Different Ratios of Anaeroblc Time and Ael‘atlon Tlme on the

Operation of a Contmuous-Flow Reactor with Partlal Nltrlficatlon Granules
ZHANC Jie"? LAO Hui-mei', LI Dong WET Zi"—qlng ¥ )
(1! Key Laboratox:y t)f ‘Beijing for Watep Qua.hl:y ‘{:ence and Water Env1r0nment Recovery Englneermg, Beijing Umverblty of
Technology, Bal]mg 100124, China; 27 State Key Ldboraiory of Urban Watef Rg‘gource dndIEnvm)nment Harbin Instltute of

&

Technology, Harbin 150090, China) Ju' ' v .

Abst:,.act A chitindus. flow geactor was inoculdled fit 2#28°C vith ‘mature partial n1tr1f1cdt10n granular sludge. In order to avoid the
granular sludge bheing crushed because of the sludge backflow 'fhrgtr'gh the peristaltic pump, a built-in sedimentation zone was used for
internalsbackflow. The experiment investigated the influenée-of the different anaerobic time to aeration time ratio (1: 1, 2:1, and 1:2)
on the stability of a continuous-flow partial nitrification granular sludge system. The results showed that when the L,ontrolled anaerobic
time to“aeration time ratio was 1: 1 and 2: 1, the partial nitrification performance was good and the nitrite accumulation rates were
85.2% and 94.5%, respectively. When the controlled anaerobic time to aeration time ratio was 1: 2, the partial nitrification
performance gradually deteriorated, and the ammonia nitrogen removal rate and nitrite accumulation rate at the end of the stage
decreased to 64. 1% and 58. 7%, respectively. Batch test results showed that intermittent aeration and continuous aeration can better
inhibit the relative activity of NOB in the partial nitrification system to a certain extent. The longer the anaerobic time, the better the
NOB activity inhibition. However, too long an anaerobic time will also lead to ammonia nitrogen removal rate. In the process of partial
nitrification , the long-term stable operation of continuous flow partial nitrification process can be realized by 1: 1 and coordinated control
of other control conditions. An analysis of sludge performance indicated that in the anaerobic time to aeration time ratio range of 1:1-
1:2, the longer the anaerobic time, the more stable the granular sludge structure. The shorter the anaerobic time, the smaller the
selection pressure in the reactor, resulting in poor sludge sedimentation performance and partial disintegration of partial nitrification
granular sludge. An EPS chemical analysis and a three-dimensional fluorescence spectroscopic analysis showed that the PN content was
higher and the PN/PS value was higher when the anaerobic time and aeration time ratio was 2: 1.

Key words : partial nitrification granular sludge; continuous-flow; anaerobic time to aeration time ratio; nitrite accumulation rate;

PN/PS
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Table 1 ~ Operation parameters of the continuous-flow system

Wif (R &%:;Ei K /m;)-OL | mj/lzh HRT
B 1 1:1 180 ~255 0.8~1.5 6~8.5
B Il 1:1 255 1.4 0. 1 8.5
BrEz 1 2:1 170 1.8 0.1 8.5
BrEe IV 1:2 340 0.9+0.1 8.5
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Fig. 1 Schematic diagram of the continuous-flow

nitrosation granular reactor
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Fig. 2 Variations of ammonia nitrogen, nitrite nitrogen, nitrate nitrogen, ammonia oxidation, rate, and nitritation rate
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