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Abstract: In the intersecting system around Dianchi Lake, a mixed water purification plant was built with
MBR process. To ensure that the nitrogen and phosphorus concentration of the MBR effluent met the
discharge standard stably, a pilot-scale system was built on site to explore the effects of supplymentary
carbon source (sodium acetate) and phosphorus removal agent (polyaluminum chloride) dosage on the

enhanced removal of nitrogen and phosphorus in actual sewage, respectively. Due to perennial low
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concentration of influent water quality, low carbon-nitrogen ratio and carbon-phosphorus ratio of the
agricultural non-point source sewage of Dianchi Lake, as well as large fluctuation of the TN and TP
concentrations, the flexible use of the dual control method of external carbon source (sodium acetate) and
auxiliary chemical phosphorus removal (polyaluminum chloride) or the single control method of auxiliary
chemical phosphorus removal was proposed, which could save operating costs with the precondition that
the nitrogen and phosphorus in the effluent could be up-to-standard discharged stably. At the same time,
based on the pilot study parameters, the actual operation and regulation efficiency of the Luolong River
Purification Plant was effectively improved, the optimization and adjustment time of the entire system was
shortened, and the stability of effluent water quality reaching the discharge requirement in the purification
plant was finally achieved. Especially the TP concentration was stably lower than the local standard
requirement of 0.3 mg/L. It was estimated that the two purification plants with MBR process around
Dianchi Lake could reduce TP emission up to 65.3 t per year.

Keywords: agricultural non-point source pollution; the MBR process; enhanced nitrogen and phosphorus

removal; mixed water purification plant; regulation
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Fig. 1 Process flow chart of MBR pilot system
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A 6 0 1) 3 CHC A 3% e TR 5 K o v Al T 20A% Al H KO S 21K Bl 5% MBR T 20 4F 2 3k 7KK R
N 1 PR T AR 28 AN R B i 58 R AT T8 Sl SE PRy A s B
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Table 1 The influent water quality of the mixed water purification plant and MBR pilot system
MBR TZ. &% pcone /(mg.L™)  poy/(mg.Lh) orr/(mg.L ") onms—x (mg.L™ 1)
i 46.5~111.2 13.2~25.3 0.80~2.10 11.7~20.8

RARBEALT 78.0~206.0 14.4~30.1 0.92~4.61 9.2~24.8

1.3 MBR IEZE1T8H%

FEHR BB L X 0 MBR T2 BEACR 1945 F s 17 2 Bk 47 58 44 8 MBR T Z R EEA BT

B I Z S BN Tk — 2048 S A 7 IR 0 Je IR G oK Bk ) SEBRis A7 A At . e & AE I 58 30 1) o ik
RGNS K BT R RIS 80N 2 iR,

F2 BEMBERKREU RPREL MBR TZIETSH
Table 2 The operating parameters of the mixed water purification plant and MBR pilot system

MBR T.Z &% A AW TR HE /% 5 PR M e/ %

PMI,SS/(mg'L ) ﬁﬁ?&(gﬁﬁfﬁ/(mgllﬂ)
MBR ik & % 150 200 4 000~5 000 1~2
HAK T AL 200~300 200~300 6 000~7 000 2

1.4 SBHBRABRBIRBFAR

IR G T 2015 4F 10 H R4S, 32 280X LUT PO Rl ik /K K BT R A7 059 . 1D 7R #E K TN 5T &2 R B2 AR X 4528
FLPA MBR T2 HUK E B AR BE AR A E LR . T MBR T 20 9E K b 45 I A0k U5 L BIF 5% S0 Bk 5 1% 5 i 2 %o
ZBRI5K M TN.NH,-N.COD 5 TP %15 S W a0 052 m ; 2) 7E K TN B i ik B 4K, 3 MBR T. 201
KAL TP AR E B PR AN &L T - T MBR b3 T 25 Bt b 5 in 2R & S AL BR (PAC) , F 5% PAC & it %t & 48
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2.1 Hik MBR 2 %5 0k iR 52 4 b 12

AR 5 2 AR S I C/N V57K TNLTP K BRE AR PR ikt o R 2R Semi (n L R4l
SRR T A ALY 2 KO BB IR (I R SREF 4 2 AT HL Tl K 45) 461 L LR B I B AT 38 B AR
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T BT ANINRR BB X MBR T. 2256k TN.NH;-N,COD,, il TP SR G0, MNE 2a) ] F L B2 R
B A g, A R GE X TN B KRR B W A m . TERIMCMMEL T, RGP C/N LA 2
3.2, HKH TN KHEH 15 mg/L, TN [ 35 L BRR N 28.04 % 7 LRI IN ik 60 me/L BEH T TN
IR ERFIRB] T 62.89 %0 & T2 3300, K TN KRZy2h 7 mg/L. TN LERZFYE LR 140 i 09 A7 ¢
PERGT 48 11 LA L RRBABIN £ R 60 mg/ L B TN B 3 K B 5 v BE 1158, 2K TN BTt vk AR T 40.42 mg/L i}
AT K TN BT i B ) T A e, A Ae sl e 0 ), 7K TN ot 6 e B BVIR A 15.5~20.5 mg/L
WIS, Ak T8RS A B A IR K TN BB R E C A E] 1 A bR,
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Fig. 2 Removal rate of pollutants with different dosing of carbon source
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PRI 2 0 V4 R A5 A0 1 8 il T, 5 B0 SR R A AL BN AN R BRI g 4 v S TR 4TS 2K B 8 3K A5 3 4 11
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Fig. 3 Removal rate of TP with different dosing of PAC
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FRAE LR il o 45 1 $2 H0 TI% ER A K Fiid ik ) MBR T 25 Ab B R bR 2 Fh . & 1.
MEK TN BT VR B K EBE YR AR A AR i, SR AN e #i L K PAC 1 SCHRHE J7 1, LA Iin & g 4h
M PAC Bt 53k 60 mg/L Ml 20 mg/L S FEHEXT Ak ] SEBRig A7 347 R Or 98 2 Mtk /K TN i it vk
FEBAR, oK S WA BRI AR I, WK 4 PAC WSl 07 . i TR 453 47 30 8] 56 bR iff K TN BT & Wk 2
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0.5 t/d, P& Bk LPriatT TO0 A il 7K TP Br st Wk B2/ T 0.3 mg/L By $& 45 20K, B i 48 & PAC #m
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Fig. 4 Monthly average data of TP of mixed water purification plant in 2016
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Table 3 The influent and effluent quality monitored by the third party mg/1
o K 0CODer 080D 01N oTp ONHy N 0ss
7K 23~120 4.9~63.9 13.0~42.9  0.36~3.19  3.6~32.5 25~115
V- E 62 26.0 23.5 2.04 18.9 54
H K 10~44 0.5~19.5 5.8~12.8 0.04~0.38  0.08~3.60 4~9
S 25 2.3 10.9 0.25 0.97 6
P iy 1 ik

AR IR A /K B Al T SE PR as A I 155 09 55 = 0 W /K B i dls » dhy 3X (D Ar RLTHSEAR B TP 95

B,

AM =(Cy,—C)XQXTX10"°, @
CEf =07 MR 0 A BBl 2 2,04 mg /1) 5 C 3R K
KGR )T AL B CHCSE BRas AT 208

W32 T R AR HE A TP 98 24 3

K AM O TP HIssE & e Co R R B35 TP i ik 3
X TP Bk B CHS =07 I & 9E O 0.25 mg/1L);Q AR
2.5 m'/d) ;T MIRA KB AL 04252 17 i ), B 365 d,
16.3 t. 7 FIE AR 5 AR ) A 3 1220 R ) Ak B K 1Y 5 — SRR S AT IR A K B AR AT T3k ) Rk

THALBRK & 10 5 m®/d i B H R AF s HE A Bt TP 5298 65.3 t,
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