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Biodegradation of a Reactive Dye, Remazol Black B in a UASB Reactor
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Biodegradation of the reactive dye, Remazol Black B was investigated in an upflow anaerobic sludge blanket(UASB) reactor.
important parameters studied include dye concentration(20-60 mgjL), glucose concentration as a co-substrate(1,000-3,000
mg/L), hydraulic retention time(3-24 hr), and influent pH(6.0-8.0). Under most conditions tested, the molecules of Black B
were degraded readily and completely according to HPLC chromatograms. However, the color removal efficiency based on
spectroscopic measurement was always approximately 75%. This suggests that the degradation products have some color
intensity corresponding to 25% of the original dye molecules. The maximum influent dye concentration which satisfies the
legal discharge limit of color intensity of 400 ADMI was 13 mg/L, and the highest removal rate at this dye concentration

was 104 mg/L - day.

Key Words : biodegradation of Remazol Black B, UASB reactor, effect of operating conditions, maximum dye loading rate.
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A 489l Reactive Blue 1149 AE3HE Flaiya U Mx
UG 715400 ADMD S AT E ARFElEE 40 mgl -
day2 B2g n} QITh(15,16). £ Aol UASB #H8-7] A

o ggtoz i dEelA dug deiy e diazoA vHE
A 7 Remazol Black BE ooz Aezksy 2 44 &4
278 zAbslara WA dgxro wE UASB wh27)e) A%
e

& Bkt 12y BEARE4AY F%e 9%, hydraulic
retention time(HRT)Q] A3, Y pHY Jg & Aoz
N ARRHY HHZAL e A 83 71EA S THEA
7le dae] FalEe Yol A FHHch

A= 2
adz
2 7o diatdEgl wieAl 938 Remazol Black BE HAF

A T3APol A AFurgron, F7HXS AAgle] AREEHIAT
Remazol Black B+ Reactive Black 5 [color index(17) 20505}%

T 9uEd 0 88H3 F2E Figure 16 JERRRITH
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Figure 1. Chemical structure of Remazol Black B.
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<719 wWe AMAEE @ soluble chemical oxygen demand
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Figure 2. Change in UASB reactor parameters during start-up period: (a) Methane production rate (C); (b) SCOD removal efficiency
(@); (¢) pH (@) and VFAs concentration () in the effluent; and, (d) COD loading rate (@) and alkalinity (C) in the influent.
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Figure 3. Effect of the influent Remazol Black B concentration on UASB reactor operational parameters. Symbols : (a) Effluent dye concentration (A),
dye removal efficiency (A), and dye removal rate (@); and, (b) methane production rate (A), SCOD removal efficiency (@), and effluent pH (A).
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Figure 4. Effect of the influent glucose concentration on UASB reactor
operational parameters. Symbols are the same as in Figure 3.
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Figure 5. Effect of HRT on UASB reactor operational parameters.
Symbols are the same as in Figure 3.
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Figure 7. Absorption spectra of Remazol Black B-containing influent
(—) and effluent (----) after treatment.
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the UASB reactor, and (b) effluent from the UASB reactor.
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Figure 11. Effect of dye loading rate on effluent color. Broken line ( «- -
represents the discharge limit of color intensity (400 ADMI). Solid line
passifig through the origin shows effluent color intensity at a constant HRT
of 12 hr when influent dye concentration varies. Symbols: Black B 10 mg/L

(~), 20 mg/L (), 40 mg/L (A), 50 mg/L (), and 60 mg/L (HD.
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