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Study on Flow Mixing Characteristics of the Large-scale Bio-film Reactor

SUN Guosheng'* | JIA Xiaoshan '
(1. School of Environmental Science and Engineering Sun Yat-sen University, Guangzhou 510006, China;
2. Guangdong Yuegang Water Supply CO,LTD, Shenzhen 518021, China)

Abstract: Based on the hypothesis of series multistage continuous stirred reactor (CSTR), rodamine B

tracing experiments were carried out in the bio-contact oxidation tank of Dong-shen raw water bio-pretreat-
ment engineering, the largest engineering in the world, in order to get the fitting curve of the outlet con-
centration coefficient and mixed distance of CSTR stages using Mathlab, and then calculate series number
of the reactor. Results show that the length of a single-stage CSTR is 13 m. The whole tank series number
of CSTR with a length of 270 m is 21. It is incorrect that the bio-tank is considered simply as a plug flow
reactor. About 71. 8% water exchange occurs every 4. 5 m at the aeration tube layer. The short flow does
not exist in a single-stage CSTR.

Key words; biofilm reactor; flow model; tracer; micro-polluted raw water; aeration
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Table 1~ The surface tracing test

Wi SR B/ (mg - L_l) g
m R EE ERTE SEE BT ES

4.5 0.336 0.321 0.330 0. 460 1

10.5 0. 330 0.370 0. 347 0. 477 1

13 0.322 0.383 0.348 0.478 1
19.5 0.316 0.373 0. 340 0.470  0.997
26 0.308 0. 366 0.333 0.463  0.981
32.5 0.303 0.347 0.322 0.452  0.958
45.5 0. 266 0.292 0.277 0.407 0.863
58.5 0.213 0. 230 0.220 0.350 0.743
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Table 2 The bottom tracing test

RS PHVELE/ (mg - L) i
o SRR BEEH

mo WRER SmNTR O T RE
4.5 0. 090 0. 660 0.334 0.464 1.00
10.5 0.250 0. 440 0.331 0.461 1.00
13 0.325 0.373 0. 346 0.476  1.00
19.5 0.322 0. 355 0.336 0.466 0.998
26 0.318 0.338 0.327 0.457 0.978
32.5 0.311 0.322 0.316 0.446  0.955
45.5 0.247 0. 266 0.255 0.385 0.825
58.5 0.214 0.226 0.219 0.349 0.748
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