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FEE . AR SBR KL , el i i) A W Rl JoUk , 38 3 43 B Br el 28 s K rh 5l (TP) AT COD ‘ZZEF? BEIE T ARk
Z5M T COD T Fr X AR W R B UKL R S8 A 52 A, 75 DO [RI B vk B R AR W BRIk R 8 LA R AP PE BB T B Ik COD ¥R . 4551
FW],HEK TP W2 10 mg-L ™' 0 2B WU BRBEIURL R Ge 4k 45 R 47V AR T 75 S (It COD ¥R B2 175 mg'L 'K TP R EEFE 0.5
mg-L~ AR BUREREAS T SVI 43501 020 m Al 36 ml- g’l PN F1 PS &4 (LA MLSS 1) 43514 78 mﬂ-g’IIEﬂ 39 mg-g’1 PN/
PS IR, POk EA BT A Z5 A A BE. HEOK TP MREEH 6 me- L' B, AWk ﬁ?&%ﬁﬁ%%aﬁ?["%@& P BE BT i Fe Ik COD & B2
150 mg-1.7", Hh7K TP ¥R BEFE 0. 3 mg-L ™' LR JBURRLAR AT SVT 435147 960 wm 135 mL-g~", PN il PS *ﬁn‘%ﬂﬁ 75 mg-g”!
135 mg-g~", PN/PS B, WOk BAT B A a5 i F ik ag. A zfradfd, cob %B?Ef 83% LA I, 17K COD ¥R EETE 25
mg- L' DIR. FEARRIBRRIE R T W& K COD MRIEREAR, 45 PN A PS S X3 /b, PN/PS A, BURDki42 80N
SVI 3G, B0 (4 45 14 Rk B AL

REBEIA A BRBENURL; COD W5 KBRaR; MuShREW; WORDRLAS ; PN/PS -~
RESHES: X703.1 XEIRIAEE: A XESHS: 0250-3301(2018)07-3247-07 DOI: 10. 13227/j.‘hjkx. 201712198 3

COD Requirement for Blologlcal /Phosphorus Removal Granule System Under
Different Phosphorus Concentrations -~ .

LI Dong', CAO Mel zhong' , GUO Yué-zhou' MEI Nlng , LI Shuai’ ZHA’NG Jie" Y-

(1. Key Laboratqry of Beijing for Water Quahty Sc ence ‘and Water Envu"onment ‘Récovery: }Engmeermg, Beijing Unlver@lty of”
Technology, Beljmg 100124 China; 2.. Stdte- Ke-y Labordtory of Urban Wdter Resource and Environment, Harbin Tnstitute «6f

Technology, Harbln 150090, China) F ,;‘ J ,||"l 1 .ﬂl ¥ ’
Abstract ;, In this study, the effect of COD l()adlng o3 biological phosphorus removal granule system under different phosp’horus
conce’ptrdtldns was ifivéstigated by changing the cohcentration jof fotal phosphoras ( TP) and COD. in the influent. The lowest
coneentration of GOD for ghod' performance of the bioldgical phosph\’)ru% removal system under different phmphOru@ concentrations was
obtained. The reSults show that when the con¢entration of EP%Was 10 mg-L™" in the influent, the lowest concentration of COD for good
performanée of the biological phosphorus removal system was 175 mg-L™"'. The concentration of TP in the effluent was below 0.5
mg-L ™Y the particle size and SVI were 1 020 wm and 36 mL-g ™", respectively; and the contents of PN and PS (by MLSS) were 78
mg-g~' and 39 mg-g~', respectively. Furthermore, the PN/PS was lower and the granules had good structure and performance. When
the concentration of TP was 6 mg-L™' in the influent, the lowest concentration of COD for good performance of the biological
phosphorus removal system was 150 mg-L™". The concentration of TP in the effluent was below 0. 3 mg+L™"; the particle size and SVI
were respectively 960 pum and 35 mL-g™'; and the contents of PN and PS were 75 mg-g~' and 35 mg+g™', respectively. Moreover,
the PN/PS was lower and the granules had good structure and performance. The removal efficiency of COD was above 83% and the
concentration of COD in the effluent was below 25 mg-L™" throughout the operational process. Under different the influent phosphorus
concentrations, the contents of PN and PS decreased, PN/PS increased, particle size decreased, SVI increased, and the structure and
performance of the biological phosphorus removal granules deteriorated as the COD concentration decreased.

Key words : biological phosphorus removal granules; COD concentration; removal efficiency; EPS; particle size; PN/PS
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UTAESN , K TFHEK COD SUfar % A 40 B i S0k 114
ST A R 2 s, Li 402 @ o oA gk h
COD ¥R JE W52 T COD 7 i X A= ) o e o 3 252
TMARG M, 45 R R B, 2 COD ¥ B 35 ] 400
mg- LB, BT 220K B 0 1S BE TS BOR SR 4 COD
TS 22 (90 I b AR LA B SO T T fE 7 Ak
X/NHEEET L SBR H A Y A 0 ok B R V5 8 A
WFSER 4 #R 1T HE K COD e B X 2 Gt s 1k 1 5%
i, 24 3E7K COD #& B i 300 mg- L' Z#i F+ = %1 500
mg-L_lEﬂ‘,@ifﬁ%%Hﬂ 93% [ 3 88% ; 24 3K
COD e FF 42 55 %] 550 mg-L~" B, B 22 BR R AU N
63% , LTI 5 7K SS 7 150 mg-L~" DL, ks
V5 e S B 2R A B A K T LR 22Kt O TS e
figRfk. 28440 @ s K T COD YR EE  7E SBR
HFSE T COD i far X AE P BBl TR R S8 15, Y
COD ¥ KT 500 mg-L~"f, PAOs FHT AT fiE
T1Z B, RGO RE AL, 2R TR R T S
FOSIRMAK. BT TSK T COD Wk 2% S A 5,
— R 150 ~300 mg-L~". SR, LA A Prk Bk
TR A BRI AHEK COD ¥ BEIE200 mg L #TL
| ik COP W FE I T 200 me- L p /\ﬁﬁ”ﬁ
s, ] ECOD WEET 200 mg L™ B:Fﬁﬁ
HE B B IR 2 40 e A% coD /f&r“feJr A
il Eilio mﬁ%ﬂﬂﬁlwktlﬂyé%ﬂﬁ cob #ﬁmﬁﬂ?lﬁl
i, ﬁ%ﬁaﬁ /}?/Ei‘%‘}

7&@9&7(* SBR *Tﬁﬁﬁiﬂi%@@e%ﬁﬁ ﬁa"i’
S Baio s HEK BB (TP) 1 COD WK B, 1l 5 2 5%
o TP A1 COD B ZBRIERE ORI R LA S i b 2R
G W(EPS) S HUN L, K7 AR B~ B
BREEFIURL R S8 COD AT K i, LAHA S A W 53 gt

KSR K RE TR IS S RE Ak 4 AN 2%
1 #MR5E7I*
L1 g E Hiafrir

R A DL A SBR AR , 1 50
em, NAE 14 em , ARUEFL 6 L. S0 #% 3 B J7 [n) 4
PR 5 em BEIOREF1. B0 N ISR AT ELAR N 8
em IR AE , 38 1 ARG S 148 T I U B

SRR IEAT 4 AR, B RIET 6 he: 6
min #E7K, 2 h [RE, 3 h #7450, 3 min UTIE, 5 min HE

K AR T R R R IR AN pH AR
Pl K 15 ~23°C, pH A 7.0 ~8.0. #KILH

2/3 BESCHREE R 0.6 Lemin', V5 U V& B 5 i 76

e

3000 mg-L ™' A A4,
1.2 Bfphimie 5k K

FERDE AT IR U B J93 000 mg- L~ 78 45 By A 52
6% 3% I A BR B R TS U8, COD R BRE N
85% ~90% , TP R 96% ~99% .

R A oK i T A BUE K, SRR
FREN AR , B R — S H AREIR , F 7K COD ¥ B Al
TP ¥ i g p Be ke, Hoay F 2K Bidabn an ke 1
Fr7s.

Fz1 #HKKRIER
Table 1 ~ Characteristics of the influent
gy Kl
(NH,),S0, 70. 8 mg-L_l
CaCl, 30 mg-L~!
MgSO, 40 mg-L™!
pH 7.2 ~8.0
i 15 ~25C -
il ¥
1.3 KBz =

R B TP ¥R N 10 mg- L~ %#T}%ﬁ
ARG il COD VI ;B S K TP /;‘MZFWEEE 6
mg- L~ ﬁﬁﬁ%%@?ﬁ%ﬁaﬁﬁ COD ¥R J 5 N iah

RGHER VJ?’E Ewﬁty"tﬁﬁﬁn%\% 2 IR
‘ x2 RusH
Table 2 Operatignal parameters

TR /gL

B1TH B %

) TP
1(1~144d) 200 10
(15 ~50 d) 150 10
M (51 ~78 d) 175 10
V(79 ~98 d) 175 6
V(99 ~126 d) 150 6
VI(127 ~162 d) 125 6
VI(163 ~205 d) 150 6

1.4 ¥k
COD F1 TP A9 22 K FH 5B-3B % COD £5%
PRI E AL, MLSS | MLVSS | SV, | SVI 54845 14R
FAEFHE bR 35T pH, DO AR
(R 5 441 % Fl WTW-pH/ Oxi 3401 {8 #5502 2 5
FEAL.

TURE 7 12 K Mastersize 2000 185G 7 B 43 )
FE. EPS AR ECE R, B 25 mL KRGS
8000 r-min~"E.0> 15 min; i FIERGMA PBS
FEWL(50 mmol L™ B2 4H . 150 mmol-L ™" NaCl
pH =7) B 2 AR, B AT BERE 3 min; SR )5 80°C
KN 30 mm,(/\jéﬂjig 000 r+min .0 15 min,
B3 W00 2 & H L (PN) M2 85 (PS) , 37576
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2.1 AS[E AT A YRR SUR () AL HE 1 e
2.1.1 TP EERE

1 AAFEBER G TP e M 5 R 1y 28
feigol. e B T . I, I, #EK TP AR A 10
mg-L~"; ZEBVEEIV, V., VI, VLK TP ¥R EE R 6
BB T b A W B i R 1) 385 107 B B, 7K
COD ¥ A 200 mg- L™, X W #3817 14 d, FE
WE 2 G BB I T, L TP 2Bk 5] 96%
DA Ay Ml TR TG R T R R T bR A 5 B B TP 2%
BRFEE]99% , HiK TP HEFE 0.3 mg- L' LAF ik
T E V5K ZE A HEBORS W — 90 A bR #E (0.5

mg-L7".

mg-L_l , TP ?i%%Z:MTB%,T{ 21 d B35 T HAK,
TP L BRR A 51%, K TP W L5 T 5.264
mg-L7'; B JE TP KBRBEAW LI, 57
80% , 7K TP ¥ A2 mg-L~". B Al 4 i 5
P BT KIS COD e RRAR, S 1 & Y
B B LA b IR £h (PHAs) TR, S E R Wk
IAE PHAs 725 ) R B AS BE T A2 WISk TP 1Y
fig i, T R TP A9m . ZERYBEI, E7K COD
el Ky 175 mg-L™' i1 F COD ¥R EE A5, TP 2
BR 1 809% KIEJE BT 97% , [Fi, HiK TP e
FH2.081 mg-L~" TR 0.5 mg-L™' LT, Tk
K COD ¥ B2 T, R & Y PHAs BT+,
RUERE I A PHAs 7242 (19 BE B L ok
TP (FRE & , B TP £3 BRI Mo 2Bk, BEHA7E By
B, K TP W BE () B2 i Tk IR 2 5]

-1 N N S
mg-L™"). TE W B I, # /K coD ¥ & 150 &Y. o
30 -l‘.r'"J :..'nl'tlul'“l'll_nl'11':"“..1.."1..,: : ™ iy o 100
28 | | | 1 | | | '“u ol
I | ] I | ] - (jﬂ
6t | ! | !
| | 1 I | [T
BE e S | 1
Yl
2roooaL ag : : o | e Bl
20 | o 1 [ ] [ l . 2l 170
B I 1 \ : \ I 1 ll‘|I L | lI
T 18 - | | 1 I 1 1 ' O .
) | | ] | ] ] 60 gf
= | | 1
g o | . | | o X
2 \ ' | | ' | | 1
® - I Lo R A P | VI Fn
& 12 & ol ol lee lee el =l = 40 =
| 1 I I 1
10 g P ) | i
st | \ | | ! 1%
' ! P e e
or : Y, : 1 l 1 ] =420
4 F AL, | 1 | | 1
1 ". 'W 1 1 1 " 1
2 :; evewy ' : j,"" YYrTRYReTTYYY 410
‘ % 1 ] %
ﬂ _J L 1 1 L 1 al L 1 L 1 J: L 1 }]
0 20 40 60 80 100 120 140 160 180 200
BT R

E1 EfTEiEd TP iREMETL

Fig. 1 Variation in TP concentration during the operational process

TEB BV, #E7K COD ¥ BEN 175 mg-L~", TP
WRERFAR S 6 mg- L™, TP EFRFY7E98% LU I, H.
K TP M EETE0. 2 mg- L™ LAF. fEMEEV kK
COD ¥R Hy 150 mg-L~", TP 2[5 F&ms i T W%, 78
95% ~98% 2 [A]; Hi/K TP kWA fiF BT+, 18
0.3 mg-L"LLF. FEBTEL VI, #E7K COD ¥k B F& &
125 mg-L~', &5 9 Kigfr, TP 2LBR%h 97% KiF
FETR RS 47% , K TP W BERE] T 3. 251 mg-L 7'
BiJ5 TP 2B R 2 64% , K TP ¥k FFFa € 78
2.2 mg-L~".

FEBTEL VI, 7K COD ¥ BEJH 11 150 mg-L~", Ik

W FERE RE R AL FEMERE. 4ad 5 d iBTT,
RGH TP EBRFBRN T 93% , K TP ¥R ETE 0.5
mg- L7 UUR, GEBZERY BV o, HiJK TP e B9 b7
S TRRIEA R DR BEJS, BE 24T I 8] ) 4E
%, TP RKBRFEEHCA FTHe &, 7F 95% LA L, th7K TP
WRIEFE 0.3 mg-L™' AT, Ui B R G000 b BV REAS 31
T REFKE.

ML LA AT el 45, oK TP R 10 mg-1L™!
B, RGEAERE R A 1 BR B BE AN 75 AKX COD VRN
175 mg-L™"; #F7K TP ¥R 6 mg-L™' I, R 4EF
KA (BRI PE RE T 75 B fIK COD ¥4 150 mg-1.7".
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2.1.2 COD E[§E:fE

FERRAGAE W B R e, SR A A AR IR A
BOEA VLY 510 o B B-¥2 B4k e TR £k ( PHAs ) IF
TETEA AR Nk 2 22 6% cop i EH . |2
AFEIB B R G COD Mk FE M 2B i A8 AL 17 .
M LUE Y TR AN iz AT R, IR R ) coD
%f&%a%%é\%%%mﬁi&ﬁ%ﬂi,ﬁﬂ COD £ BRR Yy

300

TE82% LA |, K B 2 AE 83% UL I, IR A K W]
COD ¥ 5 ik COD ¥ Ji Ml iF , #B7E 25 mg-L~'
IR IR T 3% B 15 K 28 & HEOR HE— 20 A F
(50 mg-L™"). A T A, AW bR i UL R
i A BRI COD LBRTERE, tih— 20 130 B 72 By
Bell . VHr, oK TP e BE T2 i Tk U A 2 i
SR .

= P
250 e

275

COD e JiE /mg-L™!

il-'-fj“'lulll%am.r”h"hm

'I*'-‘! l-‘-“l-’?. J.IJIII J-_I'J

100
' ' : 490
iy JsJ;,'@_LU.'JJJJ”
480
—m—ilfrk

o RARM |,
—x— ik

o R KRR
- BEBRE S {60

e M _pmmeune | 5()
ILJ'H-'-F"\-"- o

CODZLBRH%

420

0 20 40 60 80 100 120 140 160 180 200
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