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Element P Al Si Fe Ca Zn

Cu Mn Cr Ni Pb As Cd Se

Incinerator Ash

65,000 | 68,000 |220,000( 62,000 | 47,000 | 2,500 | 1,200 | 1,000 | 300 160 160

34 4.1 <25

¥ 1) Chemical Composition of Incinerator Ash of Sewage
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4] 4) Ca(OH), — Ca™ + 20H
A1 5 5Ca™ + 3P0 + OH — Cas(OH)(POy)s

Al
pH Filtrate(m0) Concentration(mg/() Recovery(%) Concentration(mg/4) Al loss(%)
Alkali elution 12.5 - 7,300 - 5,400 -
CaCl, 1.6 85 15 99.8% 2,200 65%
pH13CaCl. 13.2 123 670 88.7% 4,000 9%

H 3) Relation between pH of alkali eluate and P, Al recovery

2004* 2% 47



Practical | Paper II

Wiske ZawE o2k 1ol 12012 SV v o2, dojil JHee] Fast s & Holl vet
o QB e oF 067 FTAAT Bk SABAAL 2T W}
W WSs)] whie] 24l BN BTAL LAT Y E HORNE U Wiwko] WASE n]ike Skl
SOlEARUADTIO] kS-S oAsh Alo] ZMsd Bare o] EAflcH: RoRNE Qg o 8o A
AE2 02 Qlaf g ek Afszelch o g TIOR WK 24 Ul U i
HIE 93] pHISOR 243 & okt 184S AR o Lok BRES F71He 2wt Hgich
ARolAls, A1k ool o] 2gke] jellAl 120 %
7] Wl Q1B5E-E A2 100%:2 I Hpt o] yieldlg) P AI%)
ARG 7He) o7 Hrel Zgo] Snlgal vhSan e 43% X1.2 3.6 12.2 0.8
of lizo] WM oY Ao RE FBU% x15 41 s i
oM pHE 1302 2= Zgo] B0 Exfehd & X2 52 85 2.3
Tl whSsiHE] AL, A AR ke e W  5) Contents of P, Al in the precipitate
o] ZFsal il of I LItk= A & o= Al
(4) mHEEAIZIO]| 2Hal
() 2H pitsizs 71l 2ol & L2 miledeE AR 9l €FvlE v
b o3} 59 oA 9l ATl weo} A MU oF R FAE 17 3)of LRt
o TAE 27 2o Uehdth, sAleRdsE oo A7t A TEE 22 B 40w/veo] U] §EH0] 20w/ v
3 H7FE Q1o Bl SRR dFulEE oA of ujaf 2uff AR, F& B Zadt F4o] whesto] AR
A Blal wee Asisle 23 ot du2 T2 < off °F 50%, ARt Folle oF 98%7F AAdstal, wike 54
I} RES-oto] B0l dFulEdt M- kAl AR, A3PshH Q1882 7#19] 100%7H ATk, Sa-gollh= Aol
S U 4 A, SARE 59 Q1 T A sk
450 | 4000 40w/v%= 3Tmg/l, 20w/vI= Img/l = Z}olE SRIT 4= Q)
00§ 9k, 1 ol 2H YEE =] Aolt nH}, 224
: 222 :\\ 199 5 = 0w 20w/vush vlmsh kel §5409 ALt
E ol £ sushEsYE ks Hold JES SRk o w0
s wol 190 5 yegolee clizel NS S tehiits oz
2ol O\ 8 mH ojzo] 29l F sheka AmEth AKE ALY
S o} \\ el 1000 © HARS. Aol Hojx|A] AR B WA WE OFD
ol N s
Pxiz x4 s xs %2 Y B s AT Wl 10% A
Ca amoun of addiion 7h ST 1A17F o] Fols 7] SHHA] ghot Anl
3 2) Relation between Al concentration and L oF 8597} A== Ayt E gk
Ca amount of addition
P Al
pH Filtrate(mg) Concentration(mg/2) Recovery(%) Concentration(mg/4) Al loss(%)
Alkali elution 12.5 - 7,300 - 5,400 -
CaClx1.2 13.5 93 350 95.5% 5,000 14%
pH13CaCkXx12  13.2 118 1 100% 2,800 43%

H 4) Comparison between Ca(OH), and CaCl,
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Filtrate Concentration Amount Recovery Concentration Amount Al loss
(nt) P (mg/0) (mg) (%) (mg/0) (mg) (%)
1st Eluate 310 14.0 12,000 3,700 7,600 2,400
99% 75%
1st Eluate 345 14.4 58 20 5,200 1,800
2nd Eluate 310 13.3 15,000 4,700 . 12,000 3,700 .
2nd Eluate 335 14.5 110 37 9% 8,800 2,900 8%
3rd Eluate 310 13.0 15,000 4,700 15,000 4,700
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6th Eluate 315 12.9 14,000 4,400 20,000 6,300
6th Eluate 344 14.9 400 140 9% 16,000 5,500 87%
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10th Eluate 338 14.5 360 120 o7 18,000 6,100 90%

¥ 6) Result of continual recovery of P, Al

50 s=AszsR



Aluminum flocculant | -

) ) Aluminium hydroxide
Sodium hydroxide =&
Y Sodium hydroxide
Calcium hydroxide ?
Incinerator ash of ) ) Alkali solution ¢ Sodium alminate solution
Sewage sludge —» —» Alkali elution —» - —» -
sewage sludge Incinerated ash Calcium phosphate
Raw material
for Cement
Plant for food -w€*———————] Fertilizer -«

13 5) Flow of recycle on P and Al
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