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Application of Alkaline Stabilization Processes for Organic Fertilizer
of Coastal Sediments
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In an attempt to evaluate the fertilizer of sediments obtained from coastal farming areas, chemical composition, bacteriological quality
and heavy metals in the sediments alkalized by quicklime and magnesium hydroxide were analyzed. The optimum conditions of
alkalization were also measured. A perfect reaction was possible by the addition of quicklime of 30% at the rate of 25% of sediment
and 100% of livestock wastes. According to the classification standard for compost constituent by Higgins, all composts had the
intermediate or high grade in T-N, K,O, CaO and MgO, but below the low grade in P,Os. Stabilization by quicklime and magnesium
hydroxide has been known to inhibit bacterial decomposition of organic matter and activity of pathogenic organisms. In this study,
raising pH of stabilized sediments to 12 for 2 hours (PSRP criteria of EPA) allowed 99.9% of coliform group, fecal group and viable
cell count to be reduced. As a result, sediments of coastal farming areas are likely to be used to produce the organic fertilizer by

alkaline stabilization.
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At Avt Faale] H ATk (], 1997). ofel, whet 2. F
g AA HRES A3 AN AT 0] §d9] o] R0
2ot (Murakami et al,, 1998; Takeuchi, 1999). 272 A 52
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et al. (1990)2 CKDE o|&3+ N-Viro Soild %72 ¢HA43
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3 ARE FA 2 Fdanoz ARFAA 8 (Cu), ¥ (Pb)
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Fig. 1. Map showing the location of Chinhae Bay and sedi-
ment-pumped site,
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Fig. 2. Flow sheet for the alkaline stabilization of sediment.
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N ¥ 95% 8T €53 w4k Table 19 ABe THHE
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o7& 2H A7} (Choi and Yoo, 1998). WetA HAER &
ARE EFEA FAAA 448 (Ca0) 2 s gadle
(Mg(OH),) & F938to ¢dvtel ¢AZE Frsich. €8 <&

hws
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A7 EEd 2L7e4d (pH 12)& 52 Bdd & A

BAE B oy} FEE &8 AANII, 7Yl 9YEEE
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o) £4E Zole A2 ¢8A sld (WEF, 1992; Kim and
Choi, 1995: Park, 2000).
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Table 1. Chemical characteristics of the sediment and lives-
tock waste

; Sample Type

Description  Sediment Ll\\;as;(t)eck 0 P ylz)
pH 7.05 6.90 7.01 6.74
T-N (%) 027 425 2.65 1.85
P,Os (%) = - 265 203
K0 (%) - - 2.54 2.83
Ca0 (%) - - 2.04 1.81
MgO (%) - - 2.85 2.03
Organic 9.50 739 66.6 532

material (%)
A; Sediment: Waste (14, dry weight)

P B; Sediment: Waste (1 : 12, dry weight=1": 4, wet weight)
¥ Not tested

Data are average of triplicate measurements

Table 2. Chemical characteristics of the crude fertilizer

Treatment
.. Sample
Description “ryne CaQ  CaO  CaO+Mg(OH), CaO+Mg(OH),
(30%) (60%) (15%+150%)  (30% +300%)
H A 97 121 943 9.63
P B 104 121 9.50 9.59
. A 209 155 116 0.77
T-N(%) B 160 155 1.14 0.70
A 233150 L13 092
P05 (%) B 169 154 1.01 0.83
A 217 203 145 0.93
%
K:0 (%) B 227 198 1.1 0.89
A 168 239 54 537
CO(%) 153 ;o 540 559
A 219 203 310 394
MO(%) % T 20 2838 376
Organic A 473 304 418 352
material (%) B 402 312 379 336

Data are average of triplicate measurements

H g 15~30%, AFHE 0.1~1.5% 2 Hriged 443 30% 9
60% & Z+z} Frhsle] dgte] HAIAR HAHEY ZHEE £F
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JIFHE 072% °14, FHHE 036~072%, AFHE 005~0.36
%2 B X277t RFH R £3A0. =3 ZF L vl2dle
HE9 71EE B ZF (Ca0)2 LFHE 49% o, FHHE
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Fig. 3. Changes in T-N, P.Os and K.O of crude fertilizer as
function of the alkalization.

yrsed 25 2
Atk ol el M B Azd HHE xHEe Fx R ZEA
o2 FadAe L8N g BrtHReH, EH oo
NEeg ¢ e agH g F3Hdh

2 ojauge] RE At LFeladl £

Y

fUs

L
g

s34 pauy

b

PN AAHAZ) 55 FEE Table 3% 2 79 (Cw)
FEE MSmykeR HAY, LA, AL, YU, W



FHF HHE dF Loty A Y A& 511

g AT ¢ A HAE F FYFE (21.3~644 mg/ke)
o} FASGOY, FIER (Cd) w5€ o5 98T & 1/3~19
2 Jegtd (A §, 2000). & (Pb)& 270 mgke2 A4 U o
TFE2 125 mg/kg (Taylor, 1964)8 9otg U2 W) gFE%EQ
20 mg/kg® FAHE B2 £ EE B U (Chester and Aston, 1976).
ol (Zn)& 10.1 mykgE YeMIAEH, ol Qo YA ) 3
F29 95 mg/kgEtt W2 golHth (Chester and Aston, 1976).
3}, 48 39 78 FEE 638 mgkegEA Kim and Choi
(1995)7} 92 AR 455 mg/kgE o} EA vekyteh

F714 H1EE AR Ed F98 ASole dEYY F
B4 AEE0 EYS 29AE it ohie FEo AR S
A A FFHE2 QM FAHE FEAIA 9 (¢,
1982). WetA W78 39 $34d 9§ o3 FAE H28
A7 g ke 2 HIEY As wHe E3 AL
(Back and Lim, 1997). 83 E# S48 RE A5F 1:42 £F
gt ¢vte] A3 S A - F AR FFE FEE BY Cuwt
318 mg/kgol A 91.0~254 (F# 170) mg/kg -2, Pbol 542 mg/kg
oA 374~13.7 (BT 887) mg/kgL 2, Cro] 21.1 mg/kgol A
8.06~149 (F# 12.3) mg/kgl 2, Cdo] 043 mg/kghA 0.18~1.62
(B2 092) mg/kgS 2, Znol 395 mg/kgol A 108~258 (BT 188)
mg/kgl 2 ¥Hg Aol wlaf &7t g F 449 F5& FET
Choi and Yoo (1998)°1A 8} Zo] zujg o) XA} 34
Hol Zade A2Z YeEltHTable 35 Table 4). &8 BAIE
o AL AN 2 £ vlavgE FUletd RN F
de F54& §Fo] U E Wl TYHAY 345 o] g Ao
| 3te] Aty

F71A B $54 $EE HE BYYeE FAL gled

Hu)o] A $F& & J1EAE 78 500 mgkeg, ¥ 150 mg/kg,

& 300 mg/kg, FHEF Sme/kg o3t E FAFZ Ak (e
71449, 1996). Table 48] 279} o] &7t} AAS Wgg v}2
HAE 259 84 FEE HUEE BEAAY FF59
EAZY F HolF&Y BF 2 A3 Fol U I3 E A3t
A AL YL, FI=F, T, ohdd 2L Fo|2EL vdd
Az EArIEde dE 3504 Z¥EY Ca'y Mgt 5
2 4718 ESSEF dde A& @<= (Christina et al,
191). &, ¥& X9 FFS o]2EL EST ©ud Asin

Table 3. Contents of heavy metal of the sediment and livestock

waste
Elements . Livestock Sample Type
(mg/kg)  Scdiment Waste A B
Cu 345 638 318 139
Pb 270 3.60 542 9.05
Cr 876 15.1 21.1 499
Cd 0.32 0.88 043 021
Zn 10.1 430 395 346

Sample conditions were same as in Table 1
Data are average of triplicate measurements

Table 4. Contents of heavy metal of the alkalized crude fertili-
zer

Treatment
Elements  Sample
(mghkg) Type Ca0  CaO CaO+Mg(OH), CaO+Mg(OH).
(30%) (60%) (15%+150%)  (30%+300%)

c A 254 194 142 91.0

U B 123 %47 126 449

Pb A 6.53 374 115 137

B 753 648 341 277

Cr A 13.6 149 127 8.06

B 354 315 19.2 105

cd A 0.41 0.18 147 1.62

B 020 025 129 131

7n A 258 227 160 108

B 313 262 177 125

Data are average of triplicate measurements

2 AFE LGAAR gor, A& g8 HAHAE g=
Zel7t et (Vesilind, 1979). ¥, £712 v5 & EG 39 A
E¥ pHe vRY B2F (CaCOy) F3FH FalAAANM A
e e o) 93t H9-HT (Sommers, 1980), E¥ pH7}
1 Z7hetA o} Fele] §F vt 1004 ZA%de Ba (Eps-
tein and Chaney, 1978)5 & o & d oA Axd zuzag
o] of &telA dtolA d2E F713 HEE EG A3
S e 550 A% FEAY I 98 Aoz Agd

&=, 28A s ¥ 43T H3g

HAEH SAExY EHES 9718 AR € 2HE W9
WAEE 2 A AT T 44 1.7~49X10° MPN/100 g,
1.3~49X10° MPN/100 go] 1 .8}, AdFE 13~24X10%gol ATt
(Table 5). &7}e) A3t Mg 39 AET 2 244 AFL
AZHA qpon HFFE 20~80X10/g2 2 #Aad g} o
A ¥otE HAS AR g, 7ka R AL J1QE
AR AAAY, #4343 sfavigr e B3 ShA
AHEE F 8% 2o FAh Kim and Choi (1995)°] 9J3t®
FAER Y dAFE 2 ATFe 44 23X10° MPN/100g B
50X10°7go1 e, €7t g F diddT R Adse 44
13X10° MPN/100g 2 1.0X10%go 2 ZAse Aoz yelgc
e & BEAZ FHL YAT 59 WAE ATEA} §Y
e B Fed, ol Az HAE 2 EY ¢ 25E
A A gk,

TF, Z2H8 W WadFe o A& v1F EPA (Enviro-
nmental Protection Agency)$] PSRP (Process to Significantly
Reduce Pathogens)& #4A1A B9 4718 443 B§&E pH
12 oj4o 2 2412t o] A& ojol &t (Farrell et al, 1974;
USEPA, 1979; USEPA, 1999). ¥ @7lA 472 ¢4As} € =2
Hl& 9] pHE Table 63 2o] ¥&3F L 2A% A A pH
H3tE F3std E 49 121~1258A4 pH ¥3e gl e
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Table 5. Bacteriological quality of the alkalized crude fertili-

zer
Sample MPN/100 g Viable cell
Treatment T Compost - count/g
ype Coliform  Fecal 35T
group  Coliform
Sediment A 49X10°  49X10°  13X10°
Sample B 17X10° 13X10°  24X10°
A Ca030%  <Ig® <18 3.0X10°
Ca0 60% <18 <18 50X 10°
Ca0+Mg(OH)
(15%+1§0%) 2 <18 <18 80X10°
Ca0+Mg(OH)
Alkaline Gow+300%) <18 <18 20X
izt
Stabilization Ca0 0% <18 <18 54XI0°
Ca0 60% <18 <18 45X 10°
CaO+Mg(OH)
Usa +150%) <18 <18 62X10°
QOIMeOD: 15 <8 3sx10°

Y'Median value
Data are average of triplicate measurements

UERET, s7Hge] A Helx AA ZolE Bo|x ¥o} pHE
497 A&H el v]Ze EPAYIES REHFT o AL @
#371¢9 (1919 AFAME dehted B8 He F 49
o] A 7% o 0% BT AFEHI U, 2
ehys}t AE Aol AEHAUW 7AFH UF AT AA3 He
Folle A8 A2HA 4L 2749 uxd AFolx, BN F
dol 93t 458 pHe 48 F 10/M€9] AYE pH 11~122
F AU (Choi and Yoo, 1998).

oo AREL #71ES GF TR RN HHES AY
37] 98 wdozs Y HAHAEG A4 R SA4ER
A7beteo] a4 ¥ 2 AzdA YL HERA 88 £
& hsdel gde A& Y, 887 e 33 AFE
Z& 53t AEHooF & Aoz HAdd

? o

@7te) AR JAS FAF HAEL $YE #71E
HEZ AHEE) 98 7129724 Az 4E vRY &
QY L FESEEE BA4ST, vad fA4 4FE %8
Ak HAEF LR EFE ¥ AVMAY &2 sty HE
& Az 23 A 30% A7 AFFE 104 oRE AW}
A9 Brezd oAt B, 4l A=A £ vt

YEE 9989 224 944 A48 F A& 29 FU -

AzE 3L zvae 242 R LF EFE VIR €U 39
WA 13 vlEz Jrisden, 253 tadge §3e od
Hgd &3t o9 AHEL U7t ¢ABF WYL 2 U4
A HHEE A7 vER AY AT F S-S AAE £9

oXx 32 an b

Table 6. Contents of pH of the alkalized crude fertilizer
.. Sample pH
Description “Type a0 Ca0  CaO+Mg(OH), CaO+Mg(OH),

(30%) (60%) (15%+150%)  (30%+300%)
after A 122 124 123 123
reacion B 123 125 121 122
yhours A 122 124 122 123
B 123 124 121 12.1
smonths A 122 124 122 123
B 123 124 120 121

Data are average of triplicate measurements

2712 Aol gal AzY vlaUY 334 2 WA 9
@ 4L g ez Yuyd,

dAatel =2

2 ATE FYF o =85S FA FYFAREY 4HT
97 A=Y, F& =80 HER W2 E AL HFA &
FHGATA 5N, AW At g9 AAALEA AL
g AP o] dFE FHFANEY A 7A@
ol AR EA Belrle d79 dF 2 FPHAUS S WU
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