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The Treatment of Waste Water Containing Refractory Organiec Compounds

by a Biological Process Using a Biomass Carrier of Blast Furnace Slag
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% Energy and Environment Process Technology Laboratories, Technical Development Bureau, Nippon Steel
Corporation, 20-1 Shintomi, Futtsu, Chiba 299-12 Japan
# %  Kyushu Environmetal Control Association, 1-10-1 Shokadai, Higashi-ku, Fukuoka 813 Japan

Abstraet

A biological treatment process using a biomass carrier of blast-furnace slag was studied to
treat waste water from leather industry, which contains refractry organic compounds. Waste
water from leather industry contains NH,-N of 150mg-/~! and refractry organic compounds,
which makes longer HRT of an aeration tank and easily generates NO,-N to induce COD.

The two step biological treatment process, which consists of an activated sludge process using
blast-furnace slag as a biomass carrier and a fixed bed reactor using saddle-type ceramics made
from blast-furnace slag, was examined to treat waste water from leather industry efficiently.

Nitrifying bacteria of Nitrobacter oxidizing NO,-N to NO,-N could be cultivated on the
surface of the ceramics, which protected the accumlation of NQO,-N in the effluent and
restrained COD originated from NO,-N. And this process could promote the biological oxida-
tion of the organic compounds simultaneously. Thus this process could improve the effluent
quality and the treatment efficiency of waste water from leather industry.

Key words : leather industry, blast-furnace slag, COD, biomass carrier, nitrifying bacteria
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Fig.1 Experimental apparatus for ORP-controlled
activated sludge treatment

Table1 Chemical compositions and physical charac-
teristics of G.B.F. slag

Specific gravity 2.9
Specific surface area 0.4 m*+g!
Average diameter 60 um
Chemical compositions

§i0; 34 %

Al, O 15 %

Fe: O 0.7%
CaO 12 %
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Fig.2 Experimental apparatus for ORP-controlled
fixed bed reactor

Table 2 Chemical compositions and physical charac-
teristics of ceramic made from G.B.F. slag

Size 3/8 inch
Space ratio 77 %
Weight per m? 320 kg+m?®
Specific surface area T87 m? +m™?
Apparent porosity 48, 3 %
Average pore diameter 6 um
Chemical compositions

Si0. 44 %

Alz O; i5 %

Fe. Os 1.0 %
Ca0O 30 %

Vol.17 No.7(1994)

FTE20/, HE1S0mm, BFZHE S 1, 000mm) i Tk
HOBBREEGERMABRFEO L7 Vv —y a3y F > 7h

S L - E MG RE ST (MLSS 1 ; 5,000mg-
[T BEALRE, BRETVLENS, BERRY K
Ko C24RFHE, WHBREY 775 —NTERS Y,
EHBREET 2y 7 AEEY L, T0%, HiR
DIEPETE ALK 2 HRT 23 8 ~12Bf D& Tl v
T L DAL TR ET o o, EEREY 7o 8 —
OBERIE, EMHGRAEREEE L FEfe, BEKREY 7
7% —DORP #EEIc LT, ~—RA7u7 L&A
7 a7 ® ON-OFF 1l X > T{To7z. %72, U
W, 2mgl'k&b k5, V7Y —RICEML:,

B0, EERBY 77y —nofEL T 555
B SS & ¥ RSN E T 2 BT, BEEKRR
V775 —DBEBwe, YFABES sy 7 ARFEL
T FRERE (B 7 7 U VE, BRIESE20(, EELS0
mm, BEHEEH1,100mm) 2EEL, LAFAHART
FEERE Y 7 7 ¥ —ALERk 238K LR A L L
726

2.3 PWIEB & SHFH*

BB X UMLEIKke BOD, COD, SS &t &
R, =7 v—vary s oERMLSS) B & OEKE
HETR (MLVSS) ORBE, il ok, B
3E (H, &, &) #lEL,

MR B & ULBEk o BOD i, BOD HEmfIESE
B (REESE s —aA—5—) 2AWT, BOD i
D5 HEOBBHER2HE Ui, £/, COD, SS i
JIS o T HEASHTEE (JISK0102) W47 LTz,
FEREKB & ULk D TOC i3, £ B8 TOC S
B (BEEERTE TOC-5008) 2 w1, &/, &%,
Vg, A= T F AV — (TN —~_HE) %
HWTHE L, RHEFEKS L UCREADS V7
PSR, EEXNM O T AR T T I AG
-25(F18r) £93cm DFE S 1T, FEAK, MHEKE0.45
um E7 07 4 VY —TFRLE, 10fCRERE
L, ZEATI ml-min”' CIEH S, BHEBE LT
10m/ %3FE L, TOC #45H Lz,

3. KEARRUEBE

3.1 REEKOERIZOVWT

3.1.1 REEKER

FER W v iz BEFEAROMEIR O A RIZ L % Table 3
IR,

BOD ik, B FIg680mg. [ Th 5 H%, XTI
IE740mge [0, COD i, B 13 F330mg e [}
THDHH, ZBIFFEY30mg " NWE LT, 851,
BRI, EF W T-N 23Y49160mg: [ CTH 5 13, L5

—-35



446 o

Table3 Quality of waste water from leather industry

Aug. Oct, Jan. Mar,
pH 7.9 8.0 9.1 8. 6
BOD (mng+«1"Y 676 639 736 T63
COD (mg-1 1Y 333 314 5217 531
$S (mg-1 Y 521 258 416 840
TOC (mg-1"H 381 301 446 402
T—N (mg- 19 158 148 174 178
NHy =N mg+1" 130 129 116 121
T-P mg+1"" 1. 4 1.7 1.4 2.7
PO; =P (mg+17") 0. 6 0 2 0.8 0. 4
(values; average of 12 data)
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Fig.3 Gelchromatography of waste water and efflu-
ent (ORP setpoint: —40mV)
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Fig.4 Relationship between ORP and effluent qual-
ity.
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Fig.8 BOD concentrations of waste water and effluent overtime.
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Fig.9 COD concentrations of waste water and effluent overtime.
@ : COD of waste water, O: COD of effluent
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Sy 7 AEEICHESIREEERE, Treo TR
{EHIBE DAL T\ iedd, EEEBCHEEsIE LAY
WL Cwidol, 207k, NH,-N O
NO,-N TikE Y, MEKD NO,-NWBEL koic &
Ezond, BERRY) 775 — 2872 ElmBl
ME OB, SZEOEKBHTCLTHETH L, B
FEZ W 3 A AEELETHD, £, BERMY T2
F =z BT, FEEERERCED TR I,
WAKD NH,-N O ¥EE H100~130mg- [ FRE H -
Td, NO-N AT 2 HEKIGHAHETL, NO,-N
25 mg l'BITRHRETE 5, ZOFEE, AUEAD
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COD i, NO,~N iz 3 2 COD #ME < 72 5 7z, A
HAKRENH E, EET %,

BB, —BREREET T AROE B RARK & LY
5L, NO-NHBO~5 mg- "BELEDCEYT 2
Z e, TREERREIGIE T B HERS OB ENR
RS TVE I EMHEESh, BEL T2 S
BAGHIE T 2 HER S OREBSBROMEL Bb
na,

3.3.2 HBUERAERT HAWLEEOETLE

Byoks

Fig. I0 B EREY 7 7 ¥ —4L B K D TOC &
NO;-N OBRERT, Ihbhs, FEKBY 77 57—
B D TOC & NO;-N I idBEFEBH D, NO;-N %
ERT ALRIGOETE L b1, TOC OKE b FF
LTwa I EnED s,

iz, NO;-N 24T 2 RIS AT L
TR A3 BT (BlES14) »5, TOC D
OB LR L, OB O EEFEARD TOC
i, E9403mg- [ T H B 08, EMIHTRALEK O TOC
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Fig.10 Relationship between effluent TOC and efflu-

ent NO;-N

&, F¥I53me- (7 (BFEE8T%), BIERBY 727 5 —
@ TOC ¥, Fg25mge/-' (BrEFY4%) THb, H
ERBY 7278 — 12k >T, BEYOSELHETLT
VWA EDE S MR 5T,

ZDEHWE, BEEKRMY 72y —% HRT 8 8~12
FERE, ORP $IHME DS + 100~ + 150mV D& TRy
i, EEERAEACETEL T3 TOC OHfE &
NO;-N 2E T 2 BERIC 2 RT3 85 2 &
WHRE & I o 72,

IO DR, S, BEEREY 77 5 —OREIC &L
D, BRIk, NO,-N RO COD RBiFL AL
AT, $£72, TOCHED COD b ¥ 570,
COD %#50~60mg* "' THETE 2 LtBbh s,

4. &8 & ®

BAOMEEERY EBBEO NH-N 2851 5K
KEUTHEREAZREDY, ZOREAOMBMLE o
LR DWTHE L, UTOMREERER,

V) EFRERER T 7 2 EEEROBEICAW I EE
HRLERE Lz, ZOBEEG, =7 v—varyry
@ HRT 8 8 K&, ORP HUfEMEDS 0 mV D&MFT, B
{LRIGESIET 22 L1k Y, NO,-N OEBEREIZIE
T &7, 2 OFEE, KD COD 1360~80mg- /!
F TR TF L7725, HRT, SRT 2% <, & ORP 4T
HdIbrs, ROBOBEEHEY LD, COD %60
mg- [T UTRT5DRRETH- 72,

2)EIRARRER T 7 RIS B R L AR Y
FABE T Sy 7 AFTEEEREY 77 5 — 2 sE
bW 2 BEYE O v ARBRE Lir, 2 OB,
FEERE Y 7 7 % — 0 HRT 48 8 ~12Bf D g4k,
NH,-N % NO,-N £ ¢t 3 2 LKt 2 B T
%, NO,-N OEMEEIGIT &Iz, 122, LT TRy
BB LR 2SS 201k 3V ABREZLE L

40—

L7z,

3) 2 BREMAE Y v A DK, NO,-N %4
B9 B ER IS A3 HEST LIk EE T, BOD #310mg+ /™!
BUF, COD 23%60mge 7' LATF, NO,-N 285 mg [T
DOFERBE S NI,

PEoZ v, 2EEYMEYo ALY, K
HEFEACOR IR 235, RAIER R0 24K E T,
NO,-N OEFEZMEI L, NO,-N 24T 3RS
PETIEDI L LD, BRYMORERERLTE,
DR, MEKO COD %250~60mg- [~ 'f8E £ T
FTTEsb0LEbNS,

(BERs2A 19934E5 H 6 H)
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