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Research on Utilization Technique. of Melted Slag
and Incinerated Ash of Sewage Sludge
(FY1989~1891)

K. Sato, K. Okazawa; T. Masuta, T. Shiraishi
Ultimate Disposal Division, Water Quality Control Department
Public Works Research Institute, Ministry of Construction

Quality stabilization and improvement of the melted slag and
incinerated ash are necessary for promoting sewage sludge utilization as
construction materials. On the other hand, there is a problem to treat
and dispose a lot of construction waste which is generated mainly in urban
area, Especially, excavated soil and concrete waste are generated in big
mass from public works such as sewage works, and develdpmént on recycling
and reuse technique of these wastes becomes pressing need.

The purpose of this study is to establish low cost'technique grading
up tﬁe final, product quality of the melted slag and incinerated ash as
construction materials to combine sewage sludge with construction waste in
sewage treatment system.

Summary of the study in FY 1990 is as follows.

(1) Change of slag characteristics by basicity conditioning
Excavated soil is used for basicity (Ca0/58i02) conditioning additive
for melting of lime-conditioned siﬁdge. Compression strength of a
mortar piede using the melted slag'with excavated soil additive as
fine aggregate tends to be higher than that using no soil additive,



(2) Change of melting characteristics by basicity conditioning

Mass balance and heat balance in case of basicity conditioned melting

by concrete waste are compared with those of no basicity

conditioning.

The result of calculation indicates that the generated

slag volume increases with the addition of concrete waste, but, the

fuel consumption decreases because of melting temperature decrease.

Consequently the running cost can be reduced by the basicity

conditioning.

Use of concrete waste as coagulant aid for dewatering

pewatering test using concrete waste as coagulant aid is conducted.

The test result shows that the concrete waste can be used as

the concrete waste to sewage sludge may be arranged at the dewatering

From this result, a mixing point of

Concentrations of metals in leaching liquor from the melted slag are

But the metals tend to leach with

(3)
coagulant aid with slaked lime.
process.
(4) Leaching characteristics of metals from melted slag
veiy low at the range of pH3-6.
lowering the pH value under 3.
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. FRIBCHAAT IESAFGRICOVT, AFEOHUALRLZDTRIZIT» 10
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4. 1 HiLAGREA

HMaAnREAcBY 2KEAKTFER,. BOD, COD, D-COD. $S, NH{-N, NO2
~N. NOX(NO2+NO3) -N, K-N, DK-N, T—P, D*T-P, D-PO4—-PTH %,
IRKBSEIC B AR E AR ROMES ., B - FIRHERYUY KBAL GBS 7 7T a 4 b
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KEN A

BOD Y=0.176X"'- ¥ R=0.921 Y =0.244X'-%%% R =0.937
coD Y =0.280X"%% R=0.931 Y =0.394X'-5%% R=0.945
D-COD Y=0.0462X%-%%% R=0.957 Y =0.0387X°-°%% R =0, 970
S$Ss Y =1.853X%-%%' R=0.917 Y =2.970X%-1** R=0.936
T-N Y =0.0644X - %4 R=0.867 Y =0.0586 X0-?%% R =0. 921
T-P Y =0.0178X"'-277 R=0.839 Y =0.0157X '+ 467 R =0. 886
D-T—N Y=0.0377X°-%%" R=0.767 Y =0.0195X°-%%2 R =0. 909
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CoD 10 7
T-N 9 3
T-—P 0.82 0. 46 1 zs
e (R ]
® # & ::80:] (—ﬁtﬁ g/ A El)
coD L1 5
T-N 6 6
T-P 0. 64 0.1
® @R JKH 18 - lllﬂi“f ’rﬁshhf‘ﬁ #ﬂﬁ (Féﬁ) (Hifr: g/ ha-H)
coD 119 33.4 35.8 103 51.6
T-N 33 50.3 20.1 30.2 47
T—P 3.3 0.36 0.81 1.53 1.59
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TKEKEBEAD /FHEHNAD) TH Do

#-2 FHUUSANAORUTAENAIR (LB : AL TR: %)

$556 $61 $62 $63 H1 H2
AEN 131790 154300 159120 163850 168340 172660
12 35 39 i1 i3 45

Kl 146650 169060 172520 177280 183280 191030
0 15 17 18 21 23

FAHEB(LED) 19350 20110 20310 - 20600 20550 20740
0 53 60 65 - 10 1

FHIB(FE) 22430 23260 23500 23860 23780 24020
69 638 69 68 " 68 10

HIEATE 3560 4010 4010 4010 4010 4010
-0 0o]l. -0 0 0 0
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Hwahaﬁ\k&MthTm\AD®®M®HKTKE®%&ﬁMUTBBfmmﬁﬁﬁum
ATWS, FTRUMEZR2MKCRAME, IS5 5EE»S6 1 FEC—HOXRENR SN A, Zhbl
FBERAOOMHUIMSEL (. TRELEROMUAE ADMBMAHRLTLE > CORERE R > T
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L L. PER2FEFHBABMRCODSI05. T— N2584. T—P298 kg / HD > 5. HiLHILCO
D 4754 (83%) . T—N2037 (19%) « T — P247 (83%) £ &HTHD . FRAKIKFAMA S
TUHFABILHEAT AEHAFNRIABERDT &N D,

HB\C@&ﬁﬁ?V~Atﬁ$ﬂ®ﬁbiﬁui5ﬁﬁﬁ®ﬁﬁﬁ‘7V—A\Em&tbmi
SREDOBEEZATCWES,

4. 3 FRHAMGRAGROBIN _

MIROKER. FNOBELRRRD . & MO HRTIE < AL RENMONO &I &
2 CRE DD, WR~OWEAFEREA/L 588, BLE LT UFMOPHAMNRASTEREIEZE
ENTCVB, MABICHHRIKAS <5 EE bic. BEKEY ICMESICHER L T WA S B AR
ShBHKARAIE L > TRAREEFSLEL, AFHROIAKER bD LK B,

4. 3. 1 KEN. KNEMALAGRO BN :
4.1uﬁ«tv=ax*%mur‘E%%@Lrﬁm%—yﬂ%aofhamms3@&%%%
CHERARRETH L, BMRR, SLUTOMMNG6 3 FEERMAICL3REMV. COD. T-N,
T-PROVCHILABREANCHR U (E-3. 4) £/, 4. 2 CHIBLATHARR
&btuﬁ&btﬁﬁ&bﬁmmﬁunocctmmmﬁﬁmm;kﬁmuwgmxuiﬁ\xmm
BPOIELD LHONET B10ic, BT THIEET»TW 3, - .
c@ﬁ%fﬂ\T—N\T—P@ﬁﬁ%ﬂCOD@%ﬂiDbké(;XﬁN@T—PﬁlkﬂU
HERLTWS, Chit, Y YREFMETH Y., HENTURPHERAI NS CLidd T bibd
BoEiisnicd, BEOERAEIHI AT OARI RS L4 2KRICHET 5L EL
TWd, 7, HILAHEP SV THRTH LN, FIROKETVWHREGERMAES(HE->TED. T
“N, T-Plco2WTR1ZBATHWE]bdb 5,

Al * KN
COD  Y=0.M7X'"-'®® R=0.931  Y=0.142X'-2?® R=0,896
T-N  Y=0.0901X"'1'%? R=0.872 Y =0.0597X2-291 R =0.387
T—P  Y=0.0151X"?% R=0.851 Y =0.0086X' 192 R=0. 856

B : Y (kg/hr/ha)s X (sn/hr)
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#—-3 KB e 3EEHHAGERIUERE (1)

ﬂqﬁiﬁi P B R (ton) FOER
“m3 | COD | T—-N, T—-P|COD | T—-N, T~—
48 3817 1.1 26.9 3.35 | 0.63 0.84 1 0.93
5AH 4096 46.2 30.0 | 3.95 | 0.68 0. 90 1.06
6 A 4026 45.2 29.3 3.84 | 0.69 0.91 1.07
78 4172 11.3 30.6 4.09 | 0.70 0.92 1.10
8 H 5222 62.6 40. 1 5.64 | 0.92 1.21 1.52
98 S1171 63.4 | 40.4 5.83 | 0.96 1.26 1.62
10H 3545 | 31.2 24.5 2.91 0.55 0.74 0.80
11 H 2330 22.4 15.0 1.66 | 0.34 0.47 | 0.46
12H 2230 21.2 14.2 1.56 | 0.31 0.43 | 0.42
14 2216 23.3 15.3 1.85 | 0.34 0.46 | 0.50
2 H 2162 21.9 14.5 1.171 0.36 0.48 | 0.51
3H 3215 34.4 22.6 2.175 | 0.51 0.68 | 0.4
FiFat 42322 l466.2 |303.4 139.20 | ©.58 0.78 | 0.89
F—-4 KM e 3EEHINAGRIESR (1)
Hqiftﬁl FHLAGR (ton) PhER

“m3 |cOD; T-N;T-P|COD,T—-N,T—-P
4R 3908 32.3 28.2 | . 2.86 0.45 0.91| 0.73
5H 4663 46.0 32.1 3.50 0. 61 1.00] 0.87
6 A 4996 48.4 33.1 3.12 0.67 1.02] 0.95
7H 5014 49.8 34.4 3.1 0.66 1.08] 0.94
8H 5399 55.3 36.6 L1 0.74 1.15 1.02
9 H 5022 54.1 33.4 3.89 0.175 1.08 1.00
104 3703 28.5 26.8 2. 62 0.38 0.84) 0.65
114 2863 21.3 21.2 1.97 0.29 0.69] 0.51
128 2685 19.8 | -20.0 1.85 0.25] - 0.81 0.46
1A 1956 15.0 14.2 1.36 0.20f 0.45] 0.34
2AH 2674 22.4 19.3 1.90 0.33 0.67 0.52
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