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Table 1. Chemical compositions of composted sewage siudges

composted sewage sludge* other resuits**  soil

component reported by (Bowen)?
No. 1 No. 1’ No. 2 No. 3 KAMADA?

SiO: (%) 23.0 24.3 12.7 15.4 32.7 —
P20s (%) 4.75 4.49 1.88 2.01 3.69 0.15
Al (%) 0.94 1.61 0.80 0.82 3.41 7.1
Fe (%) 1.63 2.06 2.20 1.05 5.00 3.8
Ca (%) 1.51 1.61 0.87 1.35 1.26 1.37
Mg (%) 0.39 0.26 0.38 0.37 0.57 0.5
K (%) 0.21 0.22 0.13 0.25 0.17 1.4
Cu (ppm) 355 481 157 254 203 20
Mn  (ppm) 725 836 2620 723 1670 850
Zn (ppm) 3240 2980 860 980 1140 50
Ni (ppm) 38 286 9 37 39 40
Pb (ppm) 116 80 22 73 57.6 10
Cd  (ppm) 3.3 3.8 1.4 2.5 1.6 0.06
As (ppm) 6.0 e 11.5 3.4 18.8 6
Ignition
loss (%) 62.4 66.3 75.9 74.0 55.1 —

% No.l and No.l" were obtained from the Rakusai waste-water treatment Center, Kyoto Prefecture.
" No.1 and No.l” were produced on 1981 and 1982, respectively. No.2 was obtained from Tendo city,
Yamagata Prefecture and No.3 from Hitachi city, Ibaragi Prefecture. % % Average values analyzed on
seven sewage sludges with added polymer of polyacrylamide etc. collected from waste-water treatment

stations in Hokkaido.

EHICESL REOEHFRDOLN S,

CHLTEEEZHET, Nol DELERE
, MOEFFHROBRELET L &, Zn,
Cu KUk (Pb) 2B TEBRELRTMEAN AL
B, MOBEFIZOVWTIEIRELERIALR
TWEEZ b, T 1RICHE L A-IBRISTER
EDONo. 1’ DEFERLEETLE, TEXRSTIE
NiBEPH 7THEOLELRT SDOD, MOKT
ISR EREIIZA S RV, BIL &L
Uy —OFAFERI VAR ML, HBHFESY
ZmEERL, MEORBHEEL/ -2 VKA
ERLBETIENTES,

TAERT VARA M & EEBERE KD BB
fEEE LTHATAEEICRAEREEZIT 5,
BEHEESBOEEEIIOVWTIREY Y Y As
50mg/kg LT, Cd 5mg/kg LLF, k4§ (Hg) 2
mg/kg LT OBHMEIRE SN TV 5, 1R
AT LI AsE CADEFERIVTNRS ZOH
FMELLTOMETH Y, I-MESICIhiEz D
IVERAMOHg AR L EEMEULTOL.22
0.12mg/kg M TH 5, HE->TCIDTKFRI ~
RAMEHFHER L LTRBICETT ADICHE

Baohewv, LHL, LRoBRFESEDAIZL
SEDEEB*SLIENIOESTLIB L L
IR ANDBTIIIEELRESLETHS S,

RBTKRKERFDOL D LBEMEBH~NRG TS
BenkEl LT, RETAKEREREEN (I
FI59F11A) @ “BRABIIBIIAHERFDELE
FOLHBILICRABEHEREIZOVWT” 255 5,
CORERETIX, Zn TWY EIFZF0EMEEME
120mg/kg ¥zt & LTWhH, ZOHEICEITNT
BIZ X No. 1" DTFAKRFBERIVERX+ (kG E
31.7%) % BOWEN 2/RT & 9 2 F39Hy 2 3812
—RBEICHEALLLE, REMEIGETLIEEZRDT
ALLTBOUBRERBOHIS%ICHYTLES
BELEAI RS,

T [HFROBRABERTHENRES] 08D
72 ‘“BROBRBABE~DETIZHRDBIGS (A4
Ko A4 2) Cid, Zn DAMVCRER B O Y
DEF Cu OV THHRH LR ITIRLPTOHRE
FRE® 2B ENIC80mg/kg izt LTWB, 0
HARTA L NZEDNT Zn L RABOEBGDEE
2179 &, Cu CREBOBREROHI9% 24
YL VRRAPERG LB AICHFERERIC




Table 2.

T >R
ka(’}(h::' /TZ }~ ‘¥/f\}r‘f'}f?'4'{f1;

Water and 0.1M HCI soluble components in composted sewage sludges

Water soluble

0.1M HCI soluble

No. 1 No. 1’ No. 2 No. 3 No. 1 No. 1’ No. 2 No. 3
Al (ppm) tr. —— tr. tr. tr. — 490 130
Fe (ppm)  66.7 33.7 25.7 2.1 47.5 16.6 1100 20.8
Ca (ppm) 360 1530 2510 420 4030 4960 4540 7840
Mg (ppm) 139 340 1100 191 1020 1120 1100 2030
K (ppm) 430 600 390 670 600 730 570 1550
Cu (ppm)  21.3 22.9 0.5 tr. 12.7 14.1 9.1 0.5
Mn (ppm) 4.8 10.3 1610 9 120 165 2120 380
Zn (ppm) 390 38.7 260 2.8 300 255 640 300
Ni (ppm) 3.2 — tr. tr. 2.7 — 2.6 tr.
pH 6.96 6.53 3.60 5.22 4.81 4.31 1.48 2.78
EC  (mS/cm) 6.65 10.4 5.55 3.37
soluble organic
Carbon (mg C/g) 25.4 8.6 2.30 2.97
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Table 3. Distribution of copper and zinc in the composted sewage sludges

Concentration in ppm

Organically

Exchanged Adsorbed bonded Carbonate Sulfide

No.1 Cu 35.0 24.9 43.2 82.1 11.9
Zn 117.0 72.5 2400 246 62.3

No.2 Cu 4.4 10.3 60.9 45.2 1.5
Zn 596 11.7 147 18.7 10.2

No.3 Cu 2.8 3.9 31.4 44.5 4.0
Zn 21.8 21.2 788 75.1 26.1
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Table 4. Distribution of copper and zinc in soils amended with the composted sewage sludge
Cu (ppm)* Zn (ppm)*
Soil : da H EC
compost y p {mS/cm) A B C D E A B C D E
0 1.0 1.5 24.5 7 2.0 10.7 0 14.3 6.1 7.7
100 : 0 30 0.2 1.5 33.5 11.7 3.6 11.2 0.5 20.9 6.6 10.
100 0.5 3.1 23.5 1 3.6 10.7 0 12.2 6.1 6.6
0 5.9 Q78 2.6 3.1 27.3 10.3 4.6 23.2 2.6 92.6 6.7 7.7
95:5 15 6.4 0.44 1.0 4.6 29.3 7.7 5.1 12.9 2.6 116 18.0 18.0
30 6.7 0.7 0.5 4.9 26.8 12.6 4.6 7.7 2.1 134 18.5 15.4
50 5.5 1.01 0.5 3.6 28.3 10.8 5.1 7.7 2.1 134 13.4 10.3
0 5.9 1.10 8.2 7.7 357 21.9 5.6 36.7 7.7 448 23.0 20.4
15 6.1 1.00 5.1 10.2 54.6 10.2 7.1 20.4 5.1 393 45.9 14.8
85:15 30 6.4 1.27 3.6 8.7 32.2 18.9 7.1 10.2 12.8 357 42.3 30.6
50 6.6 1.28 5.6 10.2 31.6 18.4 3.1 10.2 12.8 334 51.5 20.4
100 5.8 1.31 6.6 14.3 46.4 8.2 6.1 33.2 7.7 380 48.5 28.1
0 7.2 2.73 19.8 40.7 45.3 12.4 15.8 62.2 42.4 1100 59.4 43.6
50 : 50 15 7.3 2.97 22.6 19.2 45.3 32.8 11.9 80.9 45.3 994 181 81.5
30 7.8 2.94 19.2 19.8 43.6 41.3 15.8 49.8 45.8 1050 216 112
50 7.4 2.69 19.2 19.8 45.8 43.6 13.0 37.3 40.7 1060 208 93.3
0 7.9 5.30 46.1 63.7 67.6 49.9 27.8 111 97.8 2480 243 83.3
0:100 15 7.3 5.63 42.3 39.1 74.4 80.8 17.7 153 101 2370 376 142
50 7.9 4.90 39.7 32.8 73.9 89.6 24.0 125 102 2320 397 146

% A ~E indicate chemical forms of heavy metals,

analyzed by the sequential extration technique de-

veloped by Stover et al. (A : exchanged, B : adsorbed, C : organically bonded, D : carbonate, E : sulfide)
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Summary

Heavy metal contents and their forms in the
composted sewage sludge (compost) obtained
from the Rakusai waste-water treatment cen-
ter, Kyoto Prefecture, were analyzed in order
to study the land application of the sewage
sludge. The results obtained were as follows :
1) The compost contained both nutrient ele-
ments for plant (such as K, Ca, P) and toxic
elements (such as Pb, Cu, As) in high concen-
trations. 2) Solubility of heavy metal in the
compost was closely related to the amount of
organic matter dissolved from the compost :

the heavy metal solubility was estimated to be
controlled with the chelation between the met-
al and the organic matter. 3) The dominant
forms of copper and zinc in the compost were
organically-bonded and carbonate forms. 4)
The compost was mixed with soils and the
mixture was incubated for 100 days to deter-
mine the change in'the forms of the heavy met-
als of the compost. The metals in the compost
were so stable that the change in the forms of
the metals were not clearly recognized.



