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STUDIES ON PHENOLIC WASTEWATER TREAT-
MENT BY CHANNEL FLOW PROCESS

HNIFG, B0 k. BERE". BEHEE
Kenji FURUKAWA, Hikaru HARIGUCH, Hideki OZUMI, Masanori FUJITA

ABSTRACT; Phenol removal capability of channel flow process was studied. It was shown experi-
mentally that channel flow process could remove phenol perfectly under volumetric phenol
loading rate below 17 mg/ 2 -day. The reaeration coefficients at joint part of water channel
were determined experimentally. By taking the oxygen balance, which incorporates surface
reaeration, reaeration at joint part and influent DO concentration, the oxygen supplyed by
algae(biogenic oxygen) was revealed to play an important role in phenol removal. The amount
of attached sludge on string type contactor decreased under conditions in which phenol
remained in water channel, but the amount of attached sludge on channel wall increased
steadily during experiments. Observed sludge yield(Y,,) was determined to be 0.270 g-MLSS/
g-TOC based on the estimated amounts of attached sludge at the end of experiments. The
specific microorganisms for phenolic wastewater treatment by channel flow process were

Beggiatoa and Oscillatoria. The accumulation of agar-like substances was recognized in first

water channel in which Beggiatoa dominated. The protozoa diversity in water channel was
decreased with increase of volumetric phenol loading rate.

KEY WORDS:; phenolic wastewater, water channel, reaeration, attached sludge, Beggiatoa.
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Fig. 1 Schematic diagram of channel flow process.

figures in O indicate sampling point

Table 1 Composition of influent wastewater

Component Concentration
Phenol 1.0 ~20.0 mg/Q
Concentrated ADW* 0.105 ~ 0.049 md/1**
NalC0s 12.5 ~20.0 mg/¢
NaCl 1.25 ~ 2.0 mg/f
KCl1 0.58 ~ 0.93 mg/ 2
CaCl;-2H.0 0.7 ~ 1.23 mg/2
MgS0. - TH,0 0.85 ~ 1.37 mg/ 2
(NH4)2SO4 2.3 ~ 36 mg/Q ¥z.3
KH2PO. 0.64 ~ 1.0 mg/Q
Alchol Dlstollery Wastewater (TOC 191g/2, T-N
20g/2. T-P 9

; Phenol and ADW were used in RUN 1 and RUN 2.
NH.) 250, was added for the adJustment of inf-
luent TOC/T-N ratio to 10 in RUN 3 and

**: In RUN 5 to RUN 8, phenol was used as sol

carbon source, and influent TOC/T-N and TOC/T- P
ratlos were kept to be 20 and 100 respectively
y the addition of (NH.).SO. and KH.PO,.
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Table 2 Treatment results of channel

flow process

Influent Effluent

RUN Phenol TOC T-N T-P pH Alkalinity Phenol TOC. NH~N NOs-N T-N T-P S§S  Temp.
(ng/ ) (ng/ 9) e/ ) (ng/ 0) | () (me/2) (ne/2)(ue/2) (ng/ 9) (n/ ©) (ng/ 2) (mg/ 2) (ng/ 8) (C)

(5 83;5/25) 1 20 2 0.7 6.83  20.0 0.07 420 — — — - — 230
(5/265i6/21) 5 20 2 0.8 6.85 21.9 0.06 405 — —-. - — 25 245
0 225i7/17) 7.5 20 2 0.7 6.90 24.0 0.04 419 0.86 0.00 1.97 0.6 —  29.0
(7/18:t1/28) 10 20 2 0.6 7.25  26.6 0.01 4.50 0.34 0.03v 1.86 0.35 3.0 310
(7/29518/29) 125 9.6 0.5 0.1 .21 26.6 0.01 4.50 0.34 i0.03w 1.86  0.35 3.0 29.5
(B/30fi9/20) 15 1.5 0.6 0.12 | 6.66 250 0.43 2.3 0.03 0.00 0.27 0.26 1.8 255
(S/Zl:ilO/Z) 1.8 13.4 0.7 0.13 | 6.79  28.8 2.02 305 0.02 0.03 0.3 0.26 1.6 230
(10/3Ei~2/1) 20 15.3 0.8 0.15 [ 7.24  33.6 3.31 1.9z 0.01 0.00 0.14 0.20 L0 22.5
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(BBRELE) = (RAK»SO0HAADOR) + kBEXEY» SOBRIC X 2BMAEMBE)
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i OINRIEILY ou= 0. 484 Table 3 Chlorophyll content of attached sludge on channel wall

and ring race
~0.806 g-MLSS/g-TOC *® o e e

Attached
EHRBEDRDEVET Attached sludge on channel wall sludge on
o ring race

FORBIRER

550 RbI ORBRE Date U 91 10,731 /12 112
WS & > TEIT B | Chlorophyll | atb] a | atb| a | atb] a | atb] a | atb| a
OC. cOHEm>7 =, | Lst channel | 58] 4.0] 6.2 4.7] 9.8] 9.0 [12.6] 9.0 3.4 2.5
X B Znd channel | 6.5 4.7 8. 1| 6.6 |14.5[ 8.7]11.6] 87 8.5{( 2.7
—VOKBRBC B B 7304 channel | 6.1 ] 4.4] 8.5 6.8 7.1 8.1]10.3] 8.1 4.0] 3.0
BIREHSE D & 2MET 5 | Average | 6.1] 43| 7.7] 6.2 710 8.6[11.4] 861 3.6 2.7

CEITER WA, wFh  unit of all figures are mg/g-MLSS



Table 4 Results of microscopic observation on attached microorganisms

RUN 3 5 6 8 8

Volumetric phenol
loading late 8.3 13.9 16.7 2.2 22.2
(ng/ 2 -day)

Effluent phenol conc.
(ag/ ) 0.04 0.05 0.43 3.31 6.93

Temp. of water (°C) 28.0 30.5 21.0 20.5 11.0
Species Sampling point Samplin; int Sampling point Samplin int Sampling point
pe s [ 1 5 1 1 5 | 1 s | ¢ s [ 1

Oscillatoria sp. + - +H +H HE | A HH
Navicula sp. + + + H

i
i
i

HH | | A |
Laad H+

Zooglea sp. + + + +
Bessialoa Sp. +HH | + +H+H +H+ +H+ + + H ++ ++ + i i+ + +

X
E

++ +

Paramecium candatum 931 58 13| 110 67 2 69 15 24 22 4 16 25 46 0 224 19 | 167 187 8
Spirostomun ambigun 18 6 22 2393 | 264 2 32 | 121 7 659 41 94 | 1665
Euplotes sp. 3 15 73| 220 21 70 | 822 97 25 9
Diplogaster sp. H 24 | 264 19 14
Aspidisca sp. 7
Spathidum sp.
Yorticella sp. 24 42
Aerosoma hemprichi 1 . 8
Tetrahymena priformis k 30 3 4 12 3 14
Nais sp. 5 5 4 3 3 T 4 1
Macrobiotus sp. i 4 4

108 5
10 8

- e
-

$ 8

Sannon [ndex 0.09( 0.54| 0.64| 0.52 | 0.26| 0.25| 0.29| 0.38 | 0.30 | 0.29  0.29 | 0.37 [ 0.45( 0.36 | 0.30| 0.3¢| 0.74| 0.49| 0.39| 0.06
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BRIV ic Beggiatoa® E ik Table 5 Polysaccharide contents of various kinds of sludge

&35 Aerobic Upflow Spherical Attached sludge Activated®
3 agar-like except agar-like AUSB sludge
Sludge Banket (AUSB) 7'm substance substance sludge
ZDOEENHBEDOLE  Polysaccharide
contents 61.8 50.5 5.3 11.9~62.7

EFBLHFETRLI, & (mg/g-MLSS)
DEER, 7 = 7 — VHEIKAL *acclimated activated sludge with synthetic wastewater by fill and draw
BKES IRtk 4 2 ERAgyy  cultivation method.
B0 bREMMAEFERDIC G EESP RO OUESTEFINB I EBHS L 1, COER
BRY 2 —SREBERZETLI L, OV BEREBERY v —K0KBNO7 Y —OHENERE S O,
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— R ICEMEN SNEKEEFMT 2848, TORELRIOIEYMHOERETH B, T TR,
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BTRLTWS, 7=/ — VERAHBIW T Ic>H T, Shannon Index EHBEL oo CHiIB, 7 =
V- LVEARARBSET L. MEKCEET 3 7=/ - VIRENET 0., BEBYS 2 VW ELEHNO
HERIMBEOEEN 7 =/ — Ve X ZBEEAERZT T, REFYOSRUMET LA EERLTY
50 X .

KENOEYEGIcX, 7007 s VEFRBOREERP SHS PR LI LHLBDOBDOERMNERF S
hTuik, AREHEOKE. EHON TR Oscillatoria HBLETH » /o EREPCOERF 0TS
Vonshak®> O FE ® THELZER. 5% LO0BFVENSE S K, BEMBHRERE L —K L1, EES
Bibith, BETEERB B, pIOFOI EBBHFELTEF STV @2 OV K SEOEKKT
BE-1IRLEE D I, AEAISRIEGTRTH -1 Eh 5. pIUAOERSBRL TV S 6D EE
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3.6 JKEEOD 7 = /7 —NEIKMEBAOHEAIKSWT
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WEKBE~NORARHBRELT ng-7:/-¥/2-H UFichif, KBUET7 =/ —VEXE2ICBREDLR S
CEBEHS L EN ST, 7=/ —ABEREBRESNLAKBUEKE, BeEET7 P 7EOHERKLEICHE
UfeKETFF ¢y 7 7 % nutrient absorber& 4 3%/%y 7 7 yKHFREBEL I, Efficiiy =/ ~-
NVLEEEKD S BR. BOXRBREEREERZIE» 0D, 0y 7 Ty RBIEME LTS BICEGNET 2
CEMAREE B, Ny I T VIR T =/ —APIKBICEFTREEBR LA+ v - ERFWET
EIhBU0IEDS, Ny I Ty R F VST —ELBRILKBEEOHART, ERAZENDL SN
BHIR7 = 7 —AVPKESTREER S, @ Choolthd, Bx V¥ — - BRERY oKEBNE
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