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Effective Utilization of Sewage Sludge

——Characterization of Sludge, Incinerated Ash and Molten Slag

from Lower Shinano-river Basin Sewage Treatment Plants

Yukari Honma, Masami Fuse, Koei Haga,

Osamu Yuki and Yoshio Urushiyama

In a study on the effective utilization of incinerated ash and molten slag as construction materials, composition

and variation in sludge and incinerated ash taken from Lower Shinano-river Basin Sewage Treatment Plants

{Niigata, Niitsu and Nagaoka) for the past three years were investigated. The composition of molten slag was

also investigated. To confirm the release capacity of heavy metals, an extraction procedure of incinerated ash and

molten slag was developed.

The sludge of Niigata Sewage Treatment Plant showed higher values of Fe, Mn and As, while that of Niitsu had

higher Ca. The composition of incinerated ash of Niigata and Nagaoka was comparatively stable, though that of

Niitsu showed considerable variation especially in basicity .

The results of extraction showed all materials to have lower release capacity of heavy metals than the regulation

value for a landfill.
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Tablel  Sewage sludge characterization
Water Ignition pH Fe Al Ca Mg Total Total Mn Total Cd Pb Total As Zn Ni Cu
content loss -P =N -Hg -Cr

(%) (%) (%)(%)(%) (%) (%) (%) (%) (ppm){ppm)(ppm){ppm)(ppm}ppm)(ppm)(ppm)

Niigata Mean 75 56 84 70 24 15075 31 30 055 13 42 120 50 36 1,300 43 520
Maximum 77 61 89 99 37 1911 37 39 097 22 50 150 60 54 1,600 64 610
Minimum 70 43 61 53 19 12053 14 19 013 094 29 91 40 27 920 32 400

Niitsu Mean 80 29 126 2.7 1.2 24 081 15 15 0064 089 22 17 22 31 530 20 270
Maximum 83 40 129 39 18 34 15 21 18 010 1.2 29 30 31 51 720 35 350
Minimum 70 68 123 15 070 17 050 052 1.2 0040 054 1.7 94 19 1.9 290 13 140
Nagaocka Mean 83 64 84 25 28 20038 23 36 014 16 34 89 41 9.6 1,700 32 1,000
Maximum 85 69 87 36 34 24047 26 45 024 24 41 120 49 15 2,200 42 1,800
Minimum 82 56 82 1.7 19 14031 19 29 0078 1.0 25 63 35 6.5 1,200 25 440

Except for water content and pH,

data are content per dry weight.

Number of samples , 10 for pH, 8 for Total~N, and 12 for others.
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Table2  Incinerated ash composition

Fe,0; Al,0; CaO MgO Na,O K,O MnO P,0s Si10, SO, Basicity
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

Niigata Mean 23 13 5.0 3.1 1.5 11 L7 18 27 55 087
Maximum 27 18 6.1 4.1 1.7 15 3.1 20 42 11 1.1
Minimum 19 11 3.4 2.2 1.3 0.75 0.49 11 22 2.4 0.50

Niitsu Mean 55 39 51 2.2 0.23 0.32 0.11 6.1 6.9 2.7 6.1
Maximum 7.2 54 57 34 0.36 0.49 0.20 9.7 11 43 14
Minimum 2.2 1.6 46 1.6 0.07 0.12 0.06 2.1 2.9 1.4 3.8

Nagacka Mean 9.6 17 8.1 2.3 0.93 1.1 0.49 16 36 36 0.42
Maximum 11 20 10 2.5 0.99 1.3 0.68 19 39 53 0.47
Minimum 8.7 12 5.3 2.1 0.86 0.67 0.34 11 33 2.3 0.35

Basicity = (CaO+ Fe; O3 +MgO+ Na; O +K,0) / (Si0;+A1:0s)
Number of samples, 12.
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Table3 Molten slag composition
Fe,O; Al,03; CaO MgO Na.O K.O MnO P.Os SiO, SO, Total
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

Niigata May.1990 29 12 5.0 2.8 1.5 1.2 2.0 21 28 0.015 103

Jul, 1991 21 13 6.4 43 1.8 1.2 1.7 21 31 0.016 101
Niitsu May, 1990% 5.7 12 58 2.1 0.12 0.05 0.14 7.3 11 2.8 99

Jul, 1991 6.1 3.7 67 2.2 0.08 0.02 0.07 7.8 6.7 1.9 96
Nagacka May, 1990 11 20 9.2 24 0.92 0.96 0.67 19 38 0.007 102

Jul . 1991 9.1 18 11 2.7 1.0 0.82 0.38 20 35 0.011 98

* Slag of Niitsu, May. 1990 was melted in aluminum crucible ; thus data ( especially for Al,0O,)
are shown for reference.

Table4 Results of extraction procedure of incinerated ash
Extraction Total—-Hg Cd Pb Total-Cr As CN
solvent (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)
Niigata Jul, 1989 A < 0.0001 < 0.02 < 0.1 < 0.05 0.11 < 0.03
Jul, 1989 B < 0.0001 < 0.02 <01 < 0.05 0.16 < 0.03
May. 1990 B <0.0001 < 0.02 <0.1 <C0.05 0.13 <0.03
Jul, 1991 A < 0.0001 < 0.02 < 0.1 < 0.05 0.12 <0.03
Niitsu  Jul. 1989 A << 0.0001 < 0.02 <Z0.1 0.06 < 0.01 <003
Jul. 1989 B <Z 0.0001 < 0.02 <01 0.05 <2 0.01 <Z0.03
May. 1990 B < 0.0001 < 0.02 < 0.1 0.17 < 0.01 <C0.03
Jul, 1991 A <C0.0001 < 0.02 < 0.1 < 0.05 < 0.01 <0.03
Nagaoka Jul, 1989 A <C0.0001 < 0.02 < 0.1 0.39 0.06 <20.03
Jul . 1989 B < (0.0001 <2 0.02 <0.1 0.39 0.06 <0.03
May. 1990 B < 0.0001 <0.02 <01 < 0.05 0.04 <0.03
Jul. 1991 A < 0.0001 < 0.02 <0.1 < 0.05 0.07 < 0.03
Regulation value (Cr®)
for landfill 0.005 0.3 3.0 15 15 1.0

Extraction solvent A !

B!

purified water

purified water pH adjusted to 3.8 by adding HNOs




FERHENENARER £78 1991 145

BRIR 7 7 OEHERER I, £2HBSBRE FTRER
WTh-1o.

4 % =

FEREKEFICE T FROBER 2EA L T A HES
bt 42—, BEREtt L 2 —icl~N, BKROERES
BPHEALTWAHERILE L & - TIBERFOHI VLY
LEHEENE L, BEEESEVERE o1, FAE
ORI, #HL™, £Z 519, HERLY, HoH™,
BERTKEREERNAHERZERY, SE"0HE%
BETAHE, $602~5%, =4 30~1700ppm,
F 1 ~19ppm, #H65~3,300 ppm & - TBMBTRINT
BY, Rs3ooashdbs, HFR, R, ERogSE
bt % — DRKBROMIT IR S DFEEFITR
LNBEDIELDEDHMBATH - 1203, HERLE
Z-—DHERO%%, v 4, ORIERIL, 209 TE
H®EFERECBEL T, UL, BROA/HTFA
B, FERBRLALTKEOHRLHETZ LY | &
BENMETIZ - T2, BERKORIICONTIE, KIgY
HEMOWOREBELABEEOETH - 12,

B, 2 OBBERSEBRNETBR L L & —
DOEROBEHIK, IBMA T 7 2BHEM IR BT 3588,
L6 DBILBEBORBICHET S, Lizh-T,
NG DFEHFIMICHIZ > Tk, BERF<H 35X
DOEFICHABTIADENH 3.

Wbt 2 -~ OBEHKIE, Bty A HR
VBB EMOBRIZIERMEL 22 BB RLIIHS,
LN DESTIIRERORMENHEL TV 3B EEL
bia. BILH LYY ADOSHERESENRIC, Bty
ARRCBILT NV =20 LOZEEBEN D, HEE
DOREIVK SV, EEBIIERR 5 VIEREOBRIRE
PRHRDOEEICRERS A 20D TEETH b, FEsH
bt 4 - OBEHIK 2 ERS 5 ISR E i IS4
RETHA.

BEE{LE v & —DBHIRZTERDOLEE H55 b
2, BRELIEHRTH 20T, BLEDRALDT L
tEZ o503,

SRR & R R 7 7 OHIR O iz & huig, FEst
g -, REBLE L & — DEHIKTIZ, BT b
1A ODBHEET B, —F, FEFte L 2 — OERK
TIRBMICE DBILF MV oA, BILD Y T ADIEK
BETL, ZBIt1 A7 088K oMb LIz,

TKBREEHIK, BatA S 7 2 GYFIAT 21EHT -
T, ESEZOBRHICL 3 BEFENOEINS S, 15
HEROER BT EEBES KL CERTH- 12, &
EOBREE LT pHBBILAB L 12K ERNIIBAETE,
RUKDBEG LB o127, UL, BEEM~OF
AT, RBCE-> THAKIRS, shaC kB39,

ZOREVEDNTIR I SICHERRF T 2LENH 3,
5 ¥ & &

TABRESFIHOBRR LT 4120, EBIITHRRER
TRKEOBRRILE 4~ SHE I NI BERRE N Z DB
HRKILDWT, FERDEZORHEHELI. 17,
BRA T 720 T B2 REL, &5 REHIK LA
Bz 77 OIBHER TS 1.

HRER{Le 2 —OBKBRIE, ittt <>
e, DEOFHEBEL, v o 38LOEE
BBKE»- 1, FEEbe L % - DBRAKERIZERL
TWABRERIORETHLNL Y AOZERBE DD
MTH-1. BHIKOESRIOEE L, HKBRDY
BRI OREEA IR —BL TV Bttt x
—ROEREBRLE & - OBERIK ORI LBNETE L
Tz L, Fieibe s 2 - OBHKOMERITIE
ZEPRON, ZODERABOEEBK I -T2,

BHEBOME, BHK» - MBOOE, 7 o sbi
HINZTEddbotohs, BUEEHEE HBL TIE[T
H-1z,

L] =

COREIR, FRERLARBHEER TAEROKE
&b, HME2EELSERL T3 [FABRERLE
MLEEDFARE] 0O—BELTIT-1bDTYT. ¢
DRERFERITOBREEE A TLI73 5 12 BERE AL
IWBHANTCLET. 1o, BROBRIUCEB AV 0n
rHRE e L& —, FrEPter -, BREAB(LL
Z - DERFITESAN LTS,

g2 EF X W
e

1) PEEXE, o HFEREGHEND
(1988) .

2) PEEZE, b HFVEHENEHEFER, 5, 121
(1989) ,

3) MRS, fih | FBEBELNEMEFRER, 5, 127
(1989) .

4) PEFE, b FIREREGELELATHEFER, 6, 137
(1990) .

5) TAMEHESE, fi  HORE{LSE, 16, 50 (1990).

6) XEFHEN, fi I FEEZE, 16, 52 1990).

7)) PEEE, f FLUEAEER TSR RESE
FOCEE, 190 (1990) .

8) kBHZEH, i FLURLETHERHTRESE
THARSCEE, 193 (1990),

9) PIEFEZE I HEELE, 17, 25(1991).

10) PEERE, i BOEHBEARELEHEALER,
116 (1991) ,

HIRATER, 4,109




146 Fr| s R ERR R ER $£75% 1991

1) BATFKERS | TRBEAE (1984 FH),
12) BEME—, B Al HATESISEMsE, 52,385
(1981) .

13) B EH, i FkEHask, 26 (29), 31 (1989),

14) 1BIRET, FEEH | TAEHEE, 24 (282), 56
Q1987 .
15) & B, b KEHBWI, 10, 415 (1987).

16) HERTKEREFEFNAKEZERS | TKERER
MBI T 2 BERESE, (FH2E3 A).

17) BB | NERFE, 8 (3), 39(1979).

18) RUGFHH © AFITKE, 11(2), 6(1988),

19) EUEERE, mEA D ATITFAE, 11 (2), 22 (1988),

20) BEHEE b L TE, 42, 1992 (1989) .




