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Treatment of Organic Wastewaters by
Briquette Ashes Fixed-film Process
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ABSTRACT

Briquette ashes, one of important solid wastes in Korea, have relatively high compression
strength in spite of their 10w density, and provide sufficient surface area and some adsorp-
tion capacity. Results of this research show that a fixed-film biological process using brique-
tte ashes as media can accomplish BOD removal efficiencies in treating organic wastewaters
such as alcoholic waste, diluted nightsoil and sewage, and formula can be derived to determine
the effluent BOD concentrations by superficial or volumetric organic loadings. Settling tanks
may be required because effluent SS concentration is deteriorated due to the SS in influent
or due to the slough-off of slime layer on the media when briquette ashes are utilized for a

long peried.
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Table 1: physical characteristics of packing media
Dimensions or voids (¢) specific Dumped
type nominal size ) surface weight Reference
in. o (nt /t) (kg /nt)
Ceramic 1 73 190 641 28
Rashig Rings 2 74 92 609
Carbon 1 74 187 433 28
Rashig Rings 2 74 94 433
Ceramic 1 69 249 721 28
Berl Saddles 2 72 105 641
1 93 .4 217 529 28
Parl Rings
2 94.0 120 441
Cyclohelix 31/4 58 131 961 28
Single Spiral 4 60 105 977
6 66 69 945
Ceramic 1 66 226 801 29
Lessing Rings 2 68 105 785
Ceramic 1/2 78 623 545 29
Intalox Saddles 1 78 256 545
11,72 81 197 481
Quartzite, gravel ,
25 — 38 mm 42 — 47 140 — 27
stone, crushed stone
grannular
0.85—-2.0nn 45 3,700 — 30
activated carbon
Granite 25 X 75mm 63 - 26
100 mm 43 —
Blast furnace slag 50 — 70mm — 66 - 26
briquette ashes — 20 115 750 (dry) -
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Table 2 : chemical and industrial characteri-
stics of 22-hole briguette ashes

chemical industrial
components |range (%) | ex. (@0)jcomponents|ex. %)
SiO, 43-65 55.8 water 0.57
Al20; 20-42 33.3 ash 86.1
Fe o0, 7-12 4.29 | volatile 3.84
. B fixed
caO  |0.3-3.9| o.88 | fxed ) g 49
MgO  |0.2-2.5| -
Na:0 0.64
1.7-4
K20 4.91
P 0.1-0.3 -
N 0.5-1.,5 -
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Table3: Results of experiments for determination of 22-hole briquette ashes adsorption

capacity.
D.T. 1 hr 2 hr 4 hr 6hr
BOD SS BOD SS BOD SS BOD SS
influent ( ppm ) 152 230 165 290 105 130 95 100
effluent ( ppm, avg) 65.0 62.3 60.3 61.7 33.0 22.9 26.8 17.2
removal eff.(%) 57.2 72.9 63.4 8.7 68.6 82.4 71.8 82.8
effluent * 80.7 | 62.3 80.5 61.7 65.5 22.9 | 63.2 17.2
( ppm, assumed )
DT+ 10- 60min [ DT+20- 120 min DT+30-240min | DT+ 30-360min
sampling every 10 min every 20 min every 30 min every 30 min
(6) (6) (8) (12)
Q1) 280 cc,/min 140 ¢¢,/min 70 c¢,/min 35 cc/min
X 120 min X 240 min X 480 min X 720 min
total weight of 6 9,390 9,480 9,420 9,370
ashes (g)
adsorption capacity
of ashes (4 BOD kg 312 362 257 237
ashes )
* based on BOD = 56.566 + 0,388 SS which is derived from influent conc. relation.

of wta}l od Bbx| w9 FA Lo} FATHA &
ol7} A&e o 4 gt HBEARY Yshd

glucose & A3t T 4704 AR F
A5a¢ 4% A% 29 Lo Folal A48F
1982412 A

dln) A1 ate) o BF COD AAEL
24 A7} A1 Fo % 102mg,/Lolw, Arbkgc}
& AAES 133mg Lolgieta dtef,  ojudt
ATAAES Sl dutd= A5 §

SR BEIE BIE E4



RS RS A BKe B

71E5E T4 + e 8% Sl

steh ol2igt FAE ol A AALFE

4. 48 % 24

-1 FA RN+

%
o} 9 A AL B FueY(B) o)
Al ol g upel 7o) F/Mulsb ¢ 7 %9

) 2% 206 Folal ulel 7ol FHo 17.5eaW
o
#71%0] W 4Bl ot ol &Fu

X 70emL X 50 cmH el ¥F-3-%E5 147 94 35o

e

F 4

doiAe] B4 AMY A% gen & ARAE 3AH oA AE et FHe] 38

. em golol RAREE shgch weld A

of 4wt ARE drle] =EHw A4 g 9

1.100 4= qtgxw 3x4=12/49 delo] AYH

1,000 | omz 163747 Heh EAE Hated 2 @

gxo) whebo) e} melad spo)mE w@alye

2 o, AH RPe Mot BE Er)de] Aol

3 2991 A4 25 549 AAL + 9%

5 o ) 5 ey 4ge A4st A4 B3E BF

P ol 231 riggeue ster] B3R 299 plg flowd HE BE ]
w} s ] A AR Bg AASES Y giek

100 | = BOD=%7F o2k 10,000my,/ L A 5= 3

% H‘fé‘;@‘?(gh';‘ilz‘fs‘z‘o‘i*m 4% sl44A BODEE7 HE 6.377m/L

K _

Figl. Results of adsorption experiments
for briguette ashes Adol FYsRA RSl AH 2l 3

4‘[‘_
HE% @ ohe 150L/ day ol $2 el 4
K

4oz Avtn Budt MU A Pz

o

&+ BODE 24 Hgsie 233 722 A
Influent Effluent
—H_ ___#f:‘ HE odgltd A 3dbSE7A= BOD Hair}
I
T FAHL 2% M EA+ A8 FLsied A
2|49 HF BODr 11.3a9,/Lo|lg.o = 2 BOD

417007/1

. A
driquette
ashes

i

! 7'0m —1 ¥ 1. 1 5 v oottt 1
0 who
L) | ~ R ]
i NS .
Air 2 \
A M 1
5 400 A .
&= \
—_ = Y J
— 12¢m ] 3,000 |- \\ : . 4
- k] 1

z )
= 2,000 - \\ i
38 em } L \ . i
1.000 \ .
Air ¥ \‘» p

- 0 PR BT O e R ndn - P
| Tem —o; ¢ 2 4 6 8 10 12 1
Section A-A’ — Chamber No. .
Fig 3. Treatment results for alcoholic
Fig 2. Reactor configuration waste.

Journal of the S.A.R.E.K. Vol.11,No.4 —24— Dec.1982



MOX M
AAEgol 998%7F ek TdYd AL so T A
% % %82 4%4° BOD®E, SSHE, 2 I s :
#1 DOFxEe wHatE Awxw 24 a2¥4, 2 um 1
£ 3
1%} 5 » lﬂl l% 6 5"]’ 7F1-D]’. Z:.’i,(!n Chamber 2 e
dol A AFs upol zo| Auk1Me Ralst zom ]
- 1.000 k|
2.027 Lol= stk B2 E3ls]+ A2 o] :
0 1 1 i 4 —_
it 2907t £AA4S sk, ARiAY ¥ S w
—— ate
°l% 14.2m2 B Ho] AHFo] 42.6em3 Fig5. SS variation in the reactor for
alcoholic waste treatment.
7.000 |1¥l]l¥ll7¥rll!1ﬁ(T{‘m
6,00 - Chamber 11 == 6n
~ 5000 /,/ v__////-&'l -
N - Chamber ™ Y ~
i‘“m_ Chambar 1, o »JQE 3
z - / 1 2 £
2 3.00f / 0 2 2
f b — Chamter 2 | f
2.000 \// /, \//// Chamher 14~ 420
Lmn-(‘.hamm-. 3 ottt 1w
b e e e iy ¢
8 9101 1213141518 1718 19 20 21 2 W 24 25 26 27 NWIBI5 17 920235212 46 810 MIBIBNNRAUAX

March

Date
‘Fig 4. BOD variation in the reactor for
alcoholic waste treatment.

Table4 : Superficial and Volumetric loadings for

March
—w Date

Fig6. DO variation in the reactor for
alcoholic waste treatment.

Ve,

treatment of alcoholic waste™

omer | g | on, | G | e et
: (mg./ 1) (§ /day) (kg BOD,nf-day)|(kg BOD,nt-day ) (mg /1)
1 6,377 956.550 0.2921 20.549 1251 |
2 4,257 638.550 0.1950 13.718 2,305 B
3 2,305 345.750 0.1056 7.427 570
4 570 85.500 0.0261 1.837 331
5 331" 49.650 | 0.0152 1.067 267
|
] 6 267 40.050 0.0122 0.860 204
} 1 204 30.600 0.0093 0.657 130
| 8 130 19.500 0.0060 0.419 87
9 87 13.050 0.0040 0.280 57
10 57 8.550 0.0026 0.184 48
11 48 7.200 1 0.0022 0.155 32
12 32 4.800 0.0017 0.103 23
13 23 3.450 0.0011 0.074 17.7
Y B 17.7 2.655 0.0008 0.057 11.3

* flow rate = 150 1/ day
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Table 5 : Superficial and Volumetric loadings for treatment of diluted nightsoil*

chamber influent BROD Superficial Volumetric effluent
No BOD Applied loading loading BOD
: (mg/ 1) (¢ /day) |(kg BOD/nf-day) |(kg BODAE-day ) (mg/ 1)
1 900 203.85 0.0623 4.379 607
2 607 137.49 0.0420 - 2.954 323
3 323 73.16 0.0223 1.572 178
4 178 40. 32 0.0123 0.866 116
5 116 26.27 0.0080 0.564 75
6 75 16. 99 0.0052 0.365 51
7 51 11.55 0.0035 0.248 30
8 30 6.80 0.0021 0.146 25
9 25 5.66 0.0017 0.122 20
10 20 4.53 0.0014 0.097 17
11 17 3.85 0.0012 0.083 15
12 15 3.40 0.0010 0.073 13
13 13 2.94 0.0009 0.063 11
14 11 2.49 0.0008 1 0.053 - 10
15 10 2.21 0.0007 0.049 8.5
16 8.5 1.93 0. 0006 0.041 7.5
17 7.5 1.70 0.0005 0.037 6
18 6 1.36 0.0004 0.029 4.7

* Averagee flow rate = 226.5 1/ day

LOW T T T T T T Ty

Table 6 : SS concentration at some
chambers Cunit : ppm)

hamber b
\

date raw 1 3 5 13 18 w0 [}

1981.10.30 - | 250 ] 115 - 10 -
11.10 | 245 - -1 15 - 10

P S VA TR T S S

~— Effluent BOD (mg/¢)
g
T
a

T T T
-

0 YIRS R SR R S ach (=R T T S

0 2 4 (-] 8 10 12 113 16 B
—— Chamber No.

Fig 9. Treatment results for diluted
nightsoil .
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Table 7 ¢ Superficial and Volumetric loadings for treatment of sewage
influent BOD Superficial Volumetric effluent
chamber BOD Applied loading loading BOD
0. (mg,/ 1) (§./day) | (kg BOD,nt-day ) | (kg BOD, nt-day ) (mg,/ 1)
1 206 8.240 0.0375 1.8311 -
2 ~ - - - 102.8
3 102.8 4.112 0.0187 0.9138 71.6
4 71.6 2.864 0.0130 0.6364 29.5
5 29.5 1.180 0.0054 0.2622 18.
6 18 0.720 0.0033 0.1600 14.5
7 14.5 0.580 0.0026 0.1289
8 - - - - 6.6
flow rate=40nt  day
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