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The Performance of Moving Fluidized Bed Bioreactor - Granular Activated Carbon,
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Abstract

The objective of this study was to study the moving fluidized bed bioreactor — granular activated
carbon (GAQ). The result of using MFBBR — GAC, a highly cylindrical acrylic tank with spiral flow connected
with waste water reactor, found that the optimal correlation of these variables are as follows: a dry weight
(Wpy,) of GAC was 4 kg., the initial height of bed (hy) was 0.55 m., the percentage distribution of bed (DB%) of
a flow rate of recirculation between 10 to 15 L/min impact nozzle jet water of Wheel fixed. The results
showed that the flow rate (Qg.) from 13 to 15 L/min had the percentage distribution of bed (DB%), higher
than 90 percent. The indicators of moving bed were the movement height of bed (hg) equaled 0.115, 0.124,
0.132 m., the movement time of bed (ty) equaled 12.06, 11.79, 11.55 sec., the movement degrees of bed (0;)
equaled 44.13, 42.66, 41.80 degree, and the bed's the stirrer speed equaled 25, 28, 31 rpm. This system can
remove COD removal efficiency, higher than 95% of domestic wastewater that is wash water, and the
hydraulic recirculation time (HReT) was 2 hrsand MFBBR - GAC purposely managed to utilize the treated

wastewater for agricultural use.

Keywords: Granular activated carbon (GAC) and Moving fluidized bed bioreactor - granular activated carbon

(MFBBR- GAC)
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Fig. 1 Processes of MFBBR- GAC system
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impact nozzle jet water of Wheel fixed

i

(A)
(A) Characteristics of the MFBBR- GAC
(B) Relationship between Speed of bed versus 3D Spiral Flow Direction
(C) Characteristics of Horizontal Speed of bed (uy)

Fig. 2 Hydraulic characteristics MFBBR- GAC
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Fig. 3 Experimental set-up of MFBBR- GAC system
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Table 1 Performance moving fluidized bed bioreactor - granular activated carbon

WDry QRe ho hB ts eB he hWater DB Ng
(kg) (Lpm) (m) (m) (s) (degree) (m) (m) (%) (rpm)
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Fig. 11 Performance comparison of MFBBR- GAC

with different flow rate of recirculation
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Table 2 Performance and standard deviations of N304 (Percentage distribution of bed, DB%) 11nni1
the COD removals activity comparison of 90 ﬁW%NaﬂﬂiLﬂﬁauﬁﬁa mmqqmﬁmﬁauﬁﬁuaa%u
MFBBR- GAC at different flow rate of n399(Movement height of bed: hg) AU 0.115,
recirculation 0124, 0132 1. Lansiedouiivesdunses

(Movement time of bed: tg) WAU 12.06, 11.79,

Qre Waste water COD (mg/L) Removal 11.55 Fufiyuesmnisvyuvesiunsas (Movement

(Lpm) efficiency (%) activity degrees of bed: 0;) WwinAu 44.13, 42.66, 41.80 uaz

Washing (%) AnuiSIsUTtunTes (Stirrer speed of bed: Ng)

0 3893 0 WU 25, 28, 31 59U/UN¥ @san1sidnA1Tlen e

13 69 98.23 wnnnin 95% vesindeuruie thidedndrdldiaadn

14 85 97.82 \Aunnsvuieu (HReT) witdu 2 9alus uag MFBBR-
15 154 96.04 GAC Urdimindeiieldvnsnsineasle

asunan1sIse AnAnssuUsznd

A1NAISAN®ISEUYU MFBBR-GAC U7 ﬂ’]iﬂﬂ%ﬁﬂiﬂ%l@iUﬂUﬂUUﬁHﬂﬂ’]i’ﬁ]EJ‘\]’]ﬂ

N

AuUEITELA309TNINANYATLATINEINITUAINITIAY

v &

ANUFURUSIVNNZURY 2 Fauds Anwidnuie (W)

vpanuiuuRvdagin (Granular activated carbon, W87 @IUNIAINTIUINEAT AULIAINTINAIAAS

GAC) Wiy 4 nn. Inugusufuvestunsodu HTIMENas TR
(he) +¥1177U 0.55 ¥. AUdnIIN1snanyuieu (Qq)
FaLA 13 89 15 ans/u9l JA1%N19NT2861997Y
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