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Online monitoring system of anaerobic reactor in processes
of transforming wastewater into resources

Wang Shunli' Li Zhanfeng® Deng Hu'

(1. School of Information Engineering, Southwest University of Science and Technology, Mianyang 621010, China;

Shang Liping' Liu Xianyong'

2. School of Manufacturing Science and Engineering, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract

make full use of the resources and improve the status of wastewater discharge, an online monitoring system was

In order to overcome the hysteresis of current off-line state analysis of the anaerobic reactor,

studied in the process of transforming wastewater into resources based on fluorescence spectra. Tryptophan, ribo-
flavin and coenzyme are taken as key monitoring components of the anaerobic reactor, the filter wheel are auto-
matically located and flashes of the pulsed xenon lamp controlled. The fluorescence signals are collected by a
photomultiplier tube. To deal with the mixed system of reaction products, the concept of quasi-three-dimensional
fluorescence spectra, which transforms three-dimensional data into two-dimensional, was put forward and an opti-
mized 3 X 3 fluorescence intensity matrix was obtained by optimizing the model parameters with partial least
squares method. The three key process products in the reactor were detected online in real-time, added up and
analyzed with a recovery ratio ranging from 85% to 112% .

Key words transforming wastewater into resources; online monitoring; PLS; anaerobic reactor
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Fig.4 Data analysis function
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ARG isAT b B e M R, S & [R] f ay
DLAEAT 4 P8 b 385 23 04, OF AR 40 &85 2R k47
AHRE R A Bl
2.2 MR RSHH
2.2.1 Bk

R R K CBE (STl AR)
H AR T R e A TR T #R . KNO, (AR {5 ;
TR (BR L5)) A R A& 1K o

BC il an e 1 F /s AR AS W . IR ZR IR K i
il 022 A% B R A, L E 100 me/L (I REA B,
RIG BRI BRI e . Z IR O MR MIE T
K, HEAT 30 min BB IR o R IC T D AE AR A
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Table 1 Concentrations of experimental samples

(mg/L)

D HiEE AR EFR | ID BER BER

1 1.00 0.10 0.20 5 1.00 0.20 0.20

2 2.00 0.10 0.20 6 2.00 0.20 0.20

3 1.00 0.10 0.40 7 1.00 0.20 0.40

4 2.00 0.10 0.40 8 2.00 0.20 0.40

HE = Y9 % DOt IR A M rh ol B L &
SH R G — A — 5 1) d i, B AR 4 R B S Y
N0 B B R AT 0T
2.2.2 EBBEFLH

) e AL 5 9 e U U8 T ) U R BOR
WA R 360 284 F1 440 nm , K 5T U8 5 P D8
U R P 4300 452 360 Fil 532 nm; B IR A% (TR,
Eppendorf /A ] ) ; & B 11 ( KL2602 ) ; JP-C50A % 2
o 7 IR A o

OHGES 53 it £ W, FH TG K 20 B 40 ) K 4if 4 T
(100 mg/L) & % Fi B¢ 5 B L & 47 09 1 W53 0l % T
I emx1 em A EAILp, %5,
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Qs B 9N K- R PP WOk K (360,284
H1 440 nm) 1 & 55 % K (452 360 F1 532 nm ) -4 i |
o SR A% B R T e R R R R B .
@IRAF D NIREE (3 x3 HibF) .
@3 LA BEAS 23 AE R A B0 4R LR AR
IESE ST T 2 AR
2.2.3  HEHM
R G0 Jox HE = 4R RCE R AT R A R EUR DK
(360,284 H1 440 nm) Fl % §F I K (452 360 Fl 532
nm) 45— B — AT 1) & B L A [ (R R S
A2 G 5R BE ) , AR J5 A0 i B /s — ek (PLS)
ST R AR A X 2 S 5 B AR AR IR =[] A A O
R,
R i 0 /N — 3 Ty ok gl S R s (1) B
7, S BRI A = (2) P o
Y, = (X, xP) xBx Q' (1)
BY =100 x Y,/Y, (2)
Forp X, R REINRE A I8 - S AH X 5 Ol B B i I
Y, SR ARE N RE AR S0 v B B, PO A IE AR XY 2
i HE B, B Ry A R EEFE, Q WAL IEREAR Y 1Y 2 fif
R, Y, A I REAS 52 R vk B2 46 B, BY Sy [mllic 6
LA A S A AR 1) AH X 5 ' R I R VAR R R I )
SIVE R SRS LR AR R IE AR, E T BRI 3
RS B 45 R 3k 2 R,

2 WIEER
Table 2 Verification results
D 2 Ll AR R
| oM 3 BE (me/ L) 0.86 0.12 0.22
[al 5 % (% ) 85.62 115.40 111.90
5 T ¥ B ( mg/ L) 1.86 0.10 0.21
[l g % (% ) 92.76 97.20 106. 1
3 T B (mg/L) 1.08 0.12 0.44
8l % (% ) 108.12 116.70 110.95
s T BE (mg/ L) 1.75 0.10 0.37
[l % (% ) 87.61 98.5 93. 40
s 5 ¥k i (mg/ L) 1.00 0.24 0.19
[l i 2 (% ) 99.10 119.95 95.50
6 T ¥ B (mg/ L) 1.90 0.19 0.18
[l % (% ) 94.77 94.30 90. 45
; T (mg/L) 0.94 0.21 0.42
[l i 2 (% ) 93.78 107.25 104.50
T ¥ B (mg/ L) 1.86 0.23 0.39
[l 5 % (% ) 92.80 117.25 96.75

FhT 36 E 495 R TR, S S A PR R 9 Tt D 1
P (3 x 3 POk - b dR AR B 1 e Dl o 8 R I ) Y e

SHEYOIE , Gk YRR AR B AR S T RS
IS S ) — A R P A A 3 A 5 /s — 3
TR S FETIN AR Y W] LAY RO A R AR
PTG 1) 22 20 70 R 28 15 DN RE 2R R A B0, [l e R
Fl M 85.62% ~111.90% , % Wiz BB v LI T8
Yy i 1) 1 e ff o

3 & i

PR T K G R AR A B A 2 D R DN % AT
D5 IFHEAT T RGBT LI, ST R KRR
A A 3 3 R S G N 1 5 oK 38 5 T A [ v R TR
AR RTS8 3 BT, B0 UE TR AT 7 vk Y AT A
PE o TS 2RI R G AR AR R TR
DU, AR 45 ¢ 't ik B (R 2R A7 9 B2 1] 03 i) 4 ke A
B ARk F 85.62% ~111.90% , 245 5
T, RGN g g v OC HE L AR 7 W) IR B IR &R g
24 ARSI A T DX A, R RO A R A TE AR I
WA B AT T T Hefil

S % X B

[1] Mateos-Aparicio Gregoria. Partial least squares ( PLS)
methods ; Origins, evolution, and application to social sci-
ences. Communication in Statistic-Theory and Methods,
2011,40( 13) :2305-2317

W P, AR U, B R, A K Ak B G R b e R
e M W 5E. 6% 2 5 6% 4 Fr, 2010, 30 (12)
3277-3280

—
\S]
[

Shang Liping, Wang Junbo, Wu Zhixiang, et al. Study on
the fluorescent characteristic of tryptophan in the process of
the wastewater treatment. Spectroscopy and Spectral Analy-
sis,2010,30(12) :3277-3280(in Chinese)

NG 14 =, IV B2 . K R AT HL TS e 40 i T 9 3t
J&. v [E PR EE W ,2003,19(6) :58-61

Sun Jianhui, Feng Jinglan, Sun Ruixia. Progress of organic

[3

[}

pollutants analysis in water. Environmental Monitoring in
China,2003,19(6) :58-61 (in Chinese)

Ding Shuang, Zheng Ping, Lu Huifeng. Ecological charac-
teristics of anaerobic ammonia oxidizing bacteria. Applied
Microbiology and Biotechnology, 2013,97(5) ;:1841-1849
EE A WA, SMEFRX UASB SR 4 AL 21
WRETTRE K. FRIE T AR, 2012,6(6) :1841-1845
Wang Jun, Hou Shilei, Yang Qingxiang, et al. High strength
alcohol wastewater treatment by outside circulation upflow
anaerobic sludge blanket reactor. Chinese Journal of Envi-

ronmental Engineering,2012,6(6) :1841-1845(in Chinese)



1260 EZ0 D - = SO ¥ 8
[6] Z=TAE EESE, FEN,EE. KK A9 4b 3 2 a8 7k by changeable size moving window partial least squares
) = 4E5 665 M M. T E R R K222, 2008, and searching combination moving window partial least
38(6) :601-608 squares. Analytica Chimica Acta,2004,501(2) :183-191
Li Weihua, Sheng Guoping, Wang Zhigang, et al. Analysis [ 11 ] ARUEMHT, FMH]. 485 208K P fifp i 72 7 46 5 0 AR 244
of EEM fluorescence spectra of effluents from bioreactors. a2l Bl 2F,2011,39(34) 12152321528
Journal of University of Science And Technology of China, Lin Haihang, Wang Shunli. Construction of portable
2008 ,38(6) :601-608 (in Chinese) wastewater degradation process online monitoring system.
(7] By, XHE, R, . FIFH S A0 B R fE W= Journal of Anhui Agri. Sci. ,2011,39 (34) ;2152321528
WM. KGR, 2012,33(6) : 674-677 (in Chinese)
Fan Xun,Deng Hu, Wu Zhixiang, et al. Feasibility of using [12] Bieroza M., Baker A., Bridgeman J. Classification and
fluorescence to detect the leakage of phosphate ester hy- calibration of organic matter fluorescence data with multi-
draulic oil. Chinese Journal of Luminescence, 2012, 33 way analysis methods and artificial neural networks: An
(6) :674-677 (in Chinese) operational tool for improved drinking water treatment. En-
[8] T4h, W0, Ml i, 55 ROMME/ SHmmMm/ — 5k vironmetrics ,2011,22(3) :256-270
B LZHATRA KB EN R TR, 3 [13] B BRsl, Run s, 5. W 51 B2 1AL 280 A5 72 IR 4R
B TR, 2012,6(5) :1624-1628 WAL R M. PREE T RE2F 4%, 2012,6(7) :2442-2446
Ding Ran, Pan Feng, Gao Yingxin, et al. Pilot-scale re- Xu Longjun,An Lina,Nong Liwei, et al. Effect of pretreat-
search on reutilization of polyvinyl chloride wastewater by a ment of dilute hydrochloric acid on anaerobic digestion of
combination of polyferric sulfate/potassium permanganate/ rice straw. Chinese Journal of Environmental Engineering,
chlorine dioxide. Chinese Journal of Environmental Engi- 2012,6(7) :2442-2446 (in Chinese)
neering,2012,6(5) :1624-1628 (in Chinese) [14] Li Jing, Xue Long, Liu Muhua. Study of fluorescence spec-
[9] Xijing Guo,Miron S. ,Brie D. A CANDECOMP/PARAFAC trum for measurement of soluble solids content in navel or-
perspective on uniqueness of DOA estimation using a vector ange. Advanced Materials Research,2011,186(1) :126-130
sensor array. IEEE Transactions on Signal Processing, [15] Yue Z. B., L iu R. H., Yu H. Q., et al. Enhanced

2011,59(7) :3475-3481

[10] Du Y. P.,Liang Y. Z.,Jiang J. H., et al. Spectral re-

gions selection to improve prediction ability of PLS models

anaerobic ruminal degradation o f bulrush through steam
explosion pretreatment. Industrial and Engineering Chem-

istry Research, 2008 ,47(16) :5899-5905



	01.pdf
	fm.pdf
	1304ML(1).pdf

	20130411.pdf

