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SUMMARY

Efficient utilization of the scoria which ara naturaily abundant
in parasitic volcano area of Cheju-do was tried to be linked with
purification of the waste water contaminating environment. A column
for waste water treatmentl was manufactured using scoria as medium
according to packaged particle filtration of a brown alga, Ecklonia
cava, a rav material of sodium alginate .

The removal efficiency of suspended solid(SS), biological oxygen
demand(BOD), and chemical oxygen demand(COD) from the model waste

water was measured under different conditions of medium size and

operation time. The following results were obtained.

1. The smaller size of the medium gave the higher efficiency of
waste water treatment,

2. The removal efficiency of SS was higher than that of BOD or
COD at specific medium size.

3. The scoria was more effective on the removal of undissolved
solid than dissolved one.

4. Filtration ability of the waste water treatment column was not

decreased even after 5 day’ continuous operation.
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2 A7 F718 I VY UdE Uty UG YA
S At AN ULE FME HFEH2 A,

ALY FE LAUL NAHANSY ZTAHSFEN, oJ§ LHEUL
MNest: 2Y 3 B9AQY W& &% HAYYE &= (unit
operation) ol 82, 3 T FEFUIE o) &3t MY YHE
@924 (unit process)e)gt ¥} (Eliassen, 19739). 2ed WA
He: MYl HE oF @223} SHTHL 2¢etd 12, 22, 3
Nel@ et o, HUAZAHE H4E AES YR A
o5 1AM g slojof Vo FH2 U,

Negldol Aol 713 ¥H ALE G 24 24 Fof
o} 3 @2 ¥ (Hudson,1948; Ghosh,1958; Rogers,1964; Ives,1965; 0'Melia
and Stumm,1967: Hudson,1969)& A Zol 2jejy M A=A ¢ A2 floc
o)y AVHYAEE MAsY) $dte Wel A&, Ivasaki(1337) 7}
2AHE WA Y oAFoy AHS Zojod W FAVHA W AHWAHY
& MLog & ol U A7V VY2 flod, HIAL
Ad7tA YAIME o)Lt wESFE A AYPog M NET 2YEL
MASE YYo) dal o/ &= = o} (Smith,1967; Bishop,1976: Aiden,
1878; Miller,1982; Wathugala,1987; Tobiason,1988; Hand et al,19839).

AANYL LES MYodHE 2 BH22e) sfuol AT HE:MHY
242 sl vy Ao} 4857 Aehdc. Eliassen(1341)
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AMd= A 2 gzt T v Aol AL ey e ).
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Harris(1966) 3 & # Y& AA FAE wgs 2 YRV} o|F ¥
22 5o Aozl o4 ZHFY JAHAA vt F A o FHujM 7}
48 & vj2gn 3tgoew, Biskner & Young(1977)2 22} Mz w& 4
€ 12 43 Al7le 224 A& A+,

Tchobanoglous(1368) & J 2 wiM A7 E AL JE MY T HY !
2t N ESFY ARy @Y Fol AAFE WA YELE SEAR
F2ete] 4yt on, =g Tchobanoglous(1978): @2 E X =7}
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Y &z At GG wAd 2 .

Baumann 2} Huang(197H)& HE 9 A MY 13 Mg wgs
7o €2 2YES 272 AAstEd AWM AFHE ALl 2
8 2%da spgen, A2 FYAMNE Y HIF 8 H¢eR



H ARAHE YR o8 2HS 24 nPEY 2Pog HEE o
7214 WEo Mol e 7 E HE Y (2,1982; =,1983).
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1.1 o FHep 3

2 AU 2% Lol(scoria: YLE(HFE 24322 €Y 4
oA MHE Zloln, 115C o d2AA £2& AAAY 9§
I - 3%, 4§ -8, 8 -16, 16 - 38 mesh 27)2] X {58 £ H3ld o3

AR A&} 4.

L.1.1 &ele] 83 54

Fole] FA B o) s KSFI529-"86(R X T HEZF G 3,1986)
PRI X ZHEZYI, 198D oA AP FAE R 14 e
WA, Eel yepd ubel gel Lol wlF g (specific weight)e] .8
- 1.2 goah o222 gubael wajel ulEe 1.68 - 1.70 gocm® of w3l
o 7ty AYE ¢ 5 AdG. E® $Holo FFEL I5.0EH
e F4E 6 - 2% vinyg o AP & T oy, NZTEE

2 No® Yerydy.

Table 1. Physical properties of scoria
Water absorptivity Porosity(apparent) Specific weight
25.3 35.4 0.9 - 1.2
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So)e) 88 M YEL KSE 3807-86(VZZYEZT Y, 1986)00 o7
AYe A%E Bl depuidly. E 2 44 RoAl: ws} gol ol
o) ZAHEL Si0, o AL, 24 2 T4 YE YFL d2AY uY

a9

»2

Aot a2 HEEEHN FAHAHA ASE ¢ & AU
°lg ¥4

M2, ¢ Cad o M0 5& A HL¥ 5+ A AL

H2e 2 Si0. = M2, Al.0, , Cal Y Mg05 2 &3

i
2
£

, o]
ol HMeMe e 2 AL AME & 5 AxAL YY) & &
YA T, Holk 3H4ate] Ewry mweo TP 24E 2YMe)=E F
o] A2, T AHNUNE 2] ZEE 7tAR Yo AFHe
QAMAL Y 2% oivet nAZY 2HALE YAl MEHNE A
g Aoz AmFHUH.

Table 2 . Chemical properties of scoria
(%)

Ig.loss | SiD. Al. 0, Fe. 0; Cal Mg0 Na,0+K.0 | Chloride

.48 45.68 22.68 13.649 19.58 4.13 8.49 8.41




AEEA Zel(Ecklonia cava)® 9& L7)of Aol 5L MY 13

YEY 28 o9&, S0 mesh 2] EZ2ME 2HEL HAsIZ 343l B
X

55 ¢E e ¥4HSE AL,

Table 3. Characteristics of waste water

Measuring items of waste watwer, mg-Q

BOD, CODmn S . pH

287 326 288 6.5 - 6.9
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Fig, 1. Schematic diagram of experiment apparatus.

1. Raw waste water reservoir 5. Media(scoria)

2., Pum 6. Thermometer

3. Liquid level controller 7. Control valve

4. Column 8. Effluent reservoir
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Ag & = drd, ot gAY 277 HopAW A AWMLY T ol
Aojaj v EWHo) A7y WELE A, B T3 XA Ao}
AA H9d e e YAge AN, B YA o S
A YAEo AYuiME EFHWY 2 W 2L fFo FUHI
e Aoz A2,

Aoy M oAl o)¢ ngE MAH 22L& Tchobanoglous(1368)of =
av Wrjz 2AE FYow EHFE 4+ Axd, o F AR HAY I
He YA UTEAH AL TR Foh: YAE gAY A
22 (screening) AAFojn, vy AL PYZAL M Eeof o] HA
5 $7] 2o o AYEE TR
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WAYE L A PAOE DHEe AFATA HHo, Y A7)
HEdE A7, BYSE, TLo= ¥
AaebA Heb(0Melia, 1960) B¢ ¢ oiMs 348 2982 AR
L ozg My B8 Y, Van der Waals § ¥ 3 F o 71U
A Std, ¥ A¥TezE 1 MAYSE BN FWE 4= Yo
A 230 A9 AZZE AE¥ BE AZAEH EAH 2
H}Hog i & & A,

AiUe 9548 € 299 AR5 E 4HLY AU 2747 16-
30 meshe) Aoolt @ 4YE ¥e Aol Ba Fask F¥E 2ol
T o7E sAW, Auyor 2 AYe YAy YHAHE § J R

AL ALedE dFso AL ASE 4 & A", =HHAAN 2

A, 222 Van der Waals g o}

S HYZE P2 AR e AR T3 2YFel AP #E
2y @Az Asto 1-4d sirh A Asjel B A(H F, 1987)
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W Zd W, £o]8 MAT AL 2 AP P& YITL ANE o

by}
Axo) Aldso) BT dFse] FErY Heg A% U.
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2. BOD Q) COD = 3 & -&

TP Y oA asjed &t MHejse BD W C0D 5= W3YE
Fig.3 & Fig.40] Yetviale.

2YolA RoA: upe} ol BOD P CODE SS8} o) wih el 270
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M 4] £24 BOD R (0D %9 SS 7 fidt: 558 FEY &+
dalch. 22 BOD Y CODS) A Qo SS HusfL REL M
¥ BOD R CODS) MA wAYZL whye) L2 Y £71% S o€ A
o2 A ed, okt WAL Az Aot A4+F N4 BOD Y C0D
Xe7h Zast: A U 220 A5 E wEUH] AANE H2E
2e 53¢ 4+ A,

e iAo oY AL AL AL YL T FTAY A A
g, By 42L& T AL, oy A FRAU AL FTA 5
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Table 4. Removal efficiencies for medium size.

Removal efficiencies (%)
Iteas
1-7-2mesh 4-8mesh 8-16mesh 16-38mesh
B0 D 25 28 32 36
C 0 Dmn 23 28 38 31
S S 52 55 57 63
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