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Abstract

This study analyzed solid wastes generated from a school. The emission potential of hazardous pollutants
generated from incineration of the school solid wastes (SSWs) was analyzed. Components of the SSWs were
identified and the SSWs were classified into combustible and non—combustible wastes. The combustible wastes
consisted of papers of 56.6%, plastics of 30.2%, woods of 7.1%), and fibers of 6.1% based on weight of the wastes.
The moisture content and the ash content of the combustible wastes were 18 ~20% and 11~ 13%, respectively.
The combustible wastes of the SSWs were incinerated by using a small-scale incinerator. Fly and bottom ashes
and volatile organic compounds (VOCs) were collected from the incineration. Also, the metal leaching experiments
on the fly and bottom ashes were performed. In analysis of metals leached from the ashes, the total amounts of
metals leached in the acid solution (pH = 3) were much greater than those in the neutral solution (pH=5.8~6.2).
For the same amounts of the fly and bottom ashes, the total amounts of metals leached from the fly ashes were
much greater than those from the bottom ashes. The VOCs produced from incineration of the SSWs consisted of
aromatics of 42.1%, aliphatic alkenes of 26.3%, oxidized forms of 17.3%, and aliphatic alkanes of 14.3%. In
addition, the considerable amounts of hazardous air pollutants (e.g., benzene, chloro-benzene, and chloro—alkanes)
and compounds (e.g., aliphatic alkenes) with high potential of ozone or photochemical smog formation were
identified from the incineration experiment of the SSWs.
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1. M =

A&FHE d737 9 =413, a2dn §458 A
g3 GAz o] Ry WAFE F&3H S
7 o] sioh A g g 2L 1919 =7t
A A HF 9% F7HEE BRI, 19924 o]
Folle A4 Ftasle FMHE Bolx leh(Table 1
Fx). 28y B Fge] & Foht Eepag 9
A 27 ¥Fe A AX AAFYPoer A
=3 glen (US. EPA, 1998), A|g42] u]ZF:x
A FelNT U FA olth(Table 1 F=). H 22
FAYE 2a7) G EA A, d5FHe] of
e e FEFURD 4y FEF o gL 4
g2 7171 EEa U, AdERE 45329
Aol 7 w9k 53] 47, sl § Xl
A Qe Fe 2¥7] AL AEFI}
352%2 7H3 Eghoew, oloix o] 264%), Ee}
28 (13.1%), 58] (6.7%), 2570 (5.9%), 7)€k (12.7
%) 59 &oz JEstt (374, 1999).

A F7A $evtel= o)’ 27| $e Y
& ol )&t A g (1997d= A
Ag2ed719 639%7F AHY). 1Y 71E 4
Fql WAl z3lEm o, WA LA
AE57) A4 B85 FEE] 23 298
FEA T, sl g Ao A 2] Al oHFEg ez AT
Fule] dlge] FolA ¢ lew, NIMBY (Not in
my back yard) @4}te] At wigA A w49
dAd Sz Az agge] Aol o8 A

Table 1. Change of components of municipal wastes.

Aol 9le}(Lee, 1995; Lee ef al., 1995). ZAA FE
7 4% et dBEAMAY 27 97
2718 Heu|FE HAH woleiv Aol 27
A ) stz dFFH3 9lv}. £z vjE9]
Z7bel Ag ) 24,91 d el = PR )9 &7
el ulge] 1.5%5" Ao wid F7Isle] 1997
ol 7.1% 7HA 71 e (3733, 1999; ol 57,
1995). AR 1996 79 44 wud Z/ I E
#2)FFA A 20019 % 274x E2&E, 4
BB 20%, ARV B2 12%2 AAED
it} oj2igt A} ojBe} ) AFM =E 7
Z ARdAA DAY PRI E 27
7] 18 23¥a4ze Bge| FA3 F7E &
. #at ohgl, Aztelu} dRsE)A] M= oY
AE 4317 % 49 Jlesx A dTH
A3 g A oloh (R A 7 A T4, 1993).
Azbell 3 271 A uhgE 279 13
€ ZA A2 4 o gInes A9 4+
A& Btk ol 2] 47 g gum s A
& 4 e 59 22 g2 o)™l .z
2#H7]18] 27AE)E a7 A A F7139%
£ 9 o] gald) 22 faAd3gEel wiEd 4
N, A4 7 274l A AzbAel 3k
oJ8) 3% 9 {4 EE] +2E = UH
AAA 5, 1999; o] -, 1995; Lee et al., 1995).
olgldt o8 s1A] L4EAY wiErsAdE ¥
Folm A¥aztae By oA AAdelgtne
Ao F&o] Aot (HRA7|¢ HAR, 2000).
a8Bg a¥aztae] FgAHdN AAHA &

unit : % (based on weight)

Year 90 91 '92 '93 94 '95 '96 °97

f,‘:;‘éﬁgbles 274 285 29.0 314 310 316 29.1 272

. Papers 14.1 148 17.5 18.3 215 234 12.8 126

Combustible | o0 34 38 40 45 42 41 37 40

Others 8.6 99 123 16.6 160 16.7 15.1 16.1

Sub total 525 570 629 708 727 758 60.7 60.0

Sub total incombustible 46.5 430 37.1 292 273 242 149 139

Sub total recycling 1 244 26.1
Total generation (%) 100 100 100 100 100 100 100 100

(Ttgmi;;‘e’“‘i"“ 83962 92246 75096 62940 58,118 47,774 49925 47,895
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Gm JF 28719 A 2o sy

L B o) 29 EAe] Wiz wiEdE Zles H
2Eich (71 &4, 1993; Wheatley et al., 1993). = 24
A a7t B9 ALY el YN Y
Rl WAl olq Azl AR 49 o3
7 A8 (&S = ALY = WEd x
29 d= A =PE 2] Polycyclic Aromatic
Hydrocarbons (PAHs)*} Polychlorinated Biphenyls
(PCBs)9} 22 %8t f7]83%E 3 T34 AE
£l 429 4 slch 2 2% Asen AxL
47A¢ #A” 4 it} (Yasuda and Takahashi,
1998). 13l = BFatm 2] Aulge Hit
& ol%2 247 Fat B WA 4F T4
Aol N T Y g2 g FEE 4F
272§ ol4sted AT Uk ol B
£ d7e 9 24 Agxyrise ga 744
Qg EA ] H2 stw Yy2HrE st
7 vjrldAd ez BHelT, £5E JHdA 278
aqartzg ol gl arsldd a¥ AT &
AN LAFHE AF HEA 3 feAd B3
B¢ 2AHT, 27 E 1A (Fly ash)o} wheb
A} (Bottom ash)2 FE3}] o|E2 A A FA4
dolre] A34 R 349 284 24K
o}.

2. AU

2.1 MB7| ZMEM, 220H, 3% 2EEN

dar} YA B3¢ e e d¥E FeUn
Al F 597 sl A AR BARE 297
£ +q3 dEARE AN F, 74 AT 24
7 el g 197 & 38k & BAEEE A
AR 7 ARE FHAA (FolF, BokaEF, 54
F ASHT WAQE G, 24 R GFE D)
oz FEoch ARu) st Aee) ALE E
FAA F A3 4@l I3t A8E EHE,
259 ARe) 2AE S YEule Bese
depich Qhre] sty 2718 Folw, A4
%, EBRoEF SAF Foz B, ay¥att
2ol AANTIRA 7 AR 24N LEE
Azt Aty 2e7le ARG 2Ho=e EF
3 F olg 2yatzd Y1 2d7E &7

o Adel AHSE atze 194 W) ozt

+A-e) W2 faAd edES ME A 24 3 301

2 544 23 A (Jacket) FEo|T A44HL
133 mPejm, Azt 7}2AFA|7F2 1.63seco] 2
A7%ee 90kg/hrel A¥aZdz o A2 E
700~800°C ©]4te] =& AAFHA Algr} ¢
A3 A7t € W7A et 4o dRy F89 7
A)9] 5947 53]e] AA st ES 278 &7
A F wlAb e} v TR AFFS A
A wlatA g viA) A 2E AHEe FEADFE
Zbzk 250 ml W] o] Aol W1 0.1 mg7tA] &3] FA
£ 9ot AL pH=3)AM2] £EA18E H3
o GA1+10)7} FFSE Y31 Water Bathol| A
3087 g ¥4, 34 SHY $HdN Y FF
& 422 A A ALl FARE ¥
pH 58~632 &7 & "E F, o] 4uiE 2744
7b £ Eehazed Y3 EEAE AL AgtelA ¥
3 oF 2003]9] 234 5l 4~59 AFE 7pA A
718 At 6A17 A4 AR Zhzke] fof
& AFLdlA Y ZA) 7] 3 Glass Filterg of FA|Z] %,
FAH(1+10)8 HoiA A 3 FALAAN AF
4 9 FF45E $E3NF 35 BHL NaE Az
gt ole g whiez AF4 Y FI4E £33
o Azd FHEAHAE ANaEE =2 Eeh=v
(Inductively Coupled Plasma Emission Spectroscopy:
ICP)E ol §3ted ¥4}

2.2 adj7je] SE8E A AMEH 2

a7t AgEE A3 4oz ¥RY 719N
AY 278 dAYF Adt AEL DA A2 F,
A 13 4R Asle ZF g dad s}
AA 287 AsE ARG (AR §, 1995). 8
Loz Axd F #AE <4 =7F (Crucible)
o EAIRE Y 3l dAA o|Eel A A7)
& BAE g3, A7) = (Muffle furnace)sl] ¥ i1
105~110°C= 2417t fA3t S-S dejnid
oz 2xg Yd F =7PE 34 d Al
ElfoilA slekst F Gravimetric W oz SHghaf
& Fch = a4 g3 287 NE E =
M E A7zl QI 550°C o) AF2] %o A] 24]
7 A8 2 F A £ =pE Aoz A
A3 A7 F, A GAA o el FFAIA 7
AE &A3] 7 A& 744 daExdgr] e
of Hat A gFeF AAkgie}
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2.3 ey ®olseE £

277NN AE (stack)sl A W EH e ks
272 600 mVmin $x2 §X% High-Flow Air
Sampling Pump$} Thermal Desorption System (Su-
pelco TDS) §% Fug ol &3tsich Az x4 2
¥ F3 51 vpllE A 23 Ice Boxoll A 4
YR A7 BE5A BAFH . Ther-
mal Desorption Unit (TDU)E- o] &8} FBo| F3}
© 324 9 #EA A 2EF F,5890A GC
$} Mass Detector’} 4245 GC-MSo|A 32A &
NsktEe] 4 rEE PRI UAS 5,
1999).

3. do % 1@

3.1 Mu7| =MD Sy 24

3. 1. 1 General Buildings
QEe detme] Y4 Selel F7)50] Hol
Fee digtwe] AAA ol dubAel A
o] o]FARA AT, AR EL] 7]F ol EAlo] AL
sleta 7Sl o] F M AR 2d7E
34 General Buildings 228 7] 2 3#-5F38}oq £ X3}y
G (AAl2 A" A FEIeA gAY )
2#)7]18] cke] AFEHelA Bt MR ok,
General Buildingsel| 4] ®#% 2879 =A3 2

Table 2. Component analysis of the combustible SSWs
produced from the general buildings.

FH]E Table 20 el oot AEA], B4H4] 9 &
59 Fo2 FAY FolF BAwke] U A
Al Ag2dz)e] 23u @ Axz FeolRe LA
HlFo] w7 veldet. FolF tHees: Eekay
°] 22%% A3t et oA T AdE St
o] HFAd gt B2 F FolFo nFol
26%<) A3t vlug o, FAES] AL +4 >
SuwF #Hse WS Ag2EH) (G2
H7D)e Folw 9 viFe] A e AL & &
dsiet.

3. 1. 2 Special Buildings

Table 3 2233} sl LAY 424
7ol A 278 24 3 FHE veplz 9l
S BT A B g 2 Y 43 A9
g3 B, ASHL oo 2y AEE A=
A 53 2R 2ol W A, o] F U
& &4 228 713 Special Buildingse 2 233}
9 o}. General Buildings3} v wsld FolHo] u|F
<+ AdH oz E9AT FetAYF wig2 23
g F7letsiet.

¢]*= % Special Buildings®] 7]%%& General Buil-
dingss} wlwat o, geiHes elucks Buw
AY U AEETe] o @] ¥ Aoz wgd

e A7lA HAY e Ue) A% Fol
F AR FNA ARAZ 955 WA e, o

Table 3. Component analysis of the combustible SSWs
produced from the special buildings.

Item Kind Generation Weight ratio

Ttem Kind Generation Weight ratio

(kg/day) (%) (kg/day) (%)
Newspapers 132 Newspapers 10.2
Magazines/Books 23 Magazines/Books 134
Papers Photocopy papers 52 67.0 Papers Photocopy papers 8.2 599
Drink packs 38 Drink packs 2.6
Others 09 Others 0.8
o Clothes - . Clothes -
Fibers Others 14 38 Fibers Others 39 6.6
Furniture - Furniture 15
Woods Others 27 72 Woods Others 11 44
PET Bottles 1.6 PET Bottles 34
. PS 12 . PS 57
Plastics PE 17 22 Plastics PE 4l 29.1
Others 1.8 Others 42
Total 378 100 Total 59.1 100
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Special Buildings2] 7% AlEA Bl Az A
e AR v Fe] 7B A st ol g A
T AEDAA Mzt HAFE ¥} AFEE
23R st Aoy A Feo] AY % AEA
22 Po| ¥4HT Solety wddch =3 &
gtAaE Zd M Polystyrene (PS)] u]Fo] B3] =
2, o) A& Agst 3 B A3 APl Mg
e s, 3 f 23] g 7o) PSE H
©)g]7] wj&Eo]=}. Special Buildingsell A 9] A A 23]
7) AL FARE AT gl E B
F8t3 72 zA17)7F E<ek2) General Buildingsol
A we} oF 56% o] el W& ol AE
o BAeht £% we BoteiAe 4P % e
Hellol]l ale}l whAS = 27 2AI = WA
= 2o e tebact

3. 1. 3 Cafeterias

Table 4= Staflol A 55 YT 23
AR 2d79) 2A4F g Jelia gl
o A e ZAEEe H[3led FelFo
v F Aoz GAut ARG Sad F9
v 32 g2 AEE viste . ol B2 34
Eo] A (FAADA A" HAL7] ] wivig ALg-
I Al e] Hell F7 FaS T #ir &
* B} 953 9§ dEel+.

= Cafeteriasol| A1 2] 287 F FetAE {9 v|F

Table 4. Component analysis of the combustible SSWs
produced from cafeterias.

Mo

Aol W2 £ edEe WE A4 £ 97 303
< 92 AEgEs AdFez yon,
ethylene (PE)®] H|Fo] &4 o1 9}
T A o] Wi T U LB BY, $5-5,
Je8jx HAApt SAIE 9 ZhREE AEEL] 277
9] g HPo| =2 PEE THEAH 7] wWF]
ot = Ex) {2 BA v)Fo] thE ZEel vy

53] g2, ol A Ee] HoA A2 &
FEAE 9 R Avbe, Aol A AMEE o4
N, 283 A FH A GeA A5 Foly &
% Foll AHEE o8 7ER] GEokA] ol Ag &
7)ol ZFE ] 7] WEeloh gdam Ao A
HAEE 9 648 SAE A7 o2 2
$HE ] &zt ohd & HpH o AHEFHI 9
A7lel 7t A 2d 76 ZFATAE U
o}

3. 1. 4 Art Building

o2 7lx)¢e] dAal 9 elgatEe] A)zte] gt
g 2P A HYR 27 S 2APHR EFI
O & FYRE Table 50 vepligieh. =3
N Fo|f ME vFL A7y HE AE
Eoll visteq AA HAE A 2y AR5, A
F % Eop2E R #4495 A7) g
g AEgMRT "8 A Jepge &, Evlx
95, A5, AR AdA gEieie =4 ot
g2y 7)ot BAYEAe] A {418 General

£3] Poly-
ox 4

Table 5. Component analysis of the combustible SSWs
produced from the art building.

Generation Weight ratio

Item Kind

Generation Weight ratio

Item Kind

(kg/day) (%) (kg/day) (%)
Newspapers 89 Newspapers 112
Magazines/Books 1.2 Magazines/Books 73

Papers Photocopy papers 6.8 56.7 Papers Photocopy papers 23 483
Drink packs 7.8 Drink packs 56
Others 33 Others 09
. Clothes - _ Clothes 2.7

FIbers  Others 1l H FIbers  Others 34 10.7
Furniture 2.1 Furniture 0.8

Woods  Gthers 27 o8 Woods  Gthers 3.7 80
PET Bottles 1.3 PET Bottles 09
. PS 35 . PS 47

Plastics PE 8.4 314 Plastics PE R0 330
Others 43 Others 42

Total 494 100 Total 56.6 100
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Buildings®] 7--¢} ¥]m¥ wf, Zbz}h 159,24 o 3
W Axz FUTh o2 o)ft HAATR (A,
A7 Agdeaieldh) R onjedtre] g SA
st Ee) v Ag oz A Hleoz ud
Heb a2 Ao 4 vFe ez yo W
qH, o)l A= FAl AEHANA AFH Art Buildingo)
UE AHES Ae 9 d7Asz Aoy A}
o] F4EAY FEHT U7 Wiz wdd
.

3.1.5 8t M7 =M U E2Y|

Table 6 3 13 lollx A 20" 74 218
A g Q¥R 7 E Sta mof 27| =
Az ZemE AEdle SadAe] YFEl A
g2y 7|8 AR ¥ 2AE el B
ATl 2=AR el g2 ) Y AL
Zo|F7F /M wtx, 2 tger EeaE gl
wokror, YA B f J AGF 5o & 4
ok 2 A9 74 AEAME G A9t
Tt A8 28719 el A9 Qe AAeoA,
SAIFE 719N 272 2Rk gstx e
A g2 78] 24 ZEAFAE W@
agdsleele £ Q7oA 9 stme] g
7)ol FolfH, EtAEF, EAF, 28l AH
7o 2An|F el AA o Jg2Hr] =24
Bl 8 2 v)FE ZAR el FAFAG. o)A
2w 5 T 5 g REo] FolF
£ AH4Eka A ey FAES AAEE F
of W AFEAY} A, BAA] Fo| 277} G
WA E)7) wjFoloh = gt o] Rz A o]
U Ag Tol B ofe] FepxElF 9 ER ot

Table 6. Average composition of the SSWs produced
from a school.

Generation (kg/day)
Total i
Liberal Archi- er(l)e?a- Weight
ftem arts/ tecture/ & ratio
> Cafeterias Art : tion  (gp)
Engin- Chemical (kg/day)
eering Eng.
Papers 254 28 273 352 1159 566
Fibers 14 1.1 6.1 39 12.5 6.1
Woods 27 48 45 2.6 14.6 7.1
Plastics 83 175 187 174 619 30.2
Total
(Building) 37.8 514 566 591 2049 100

27183 A A 16 A4z

Fig. 1. Average weight ratio of the combustible SSWs
produced from a school.

A4 dEos BIdch oY A% & o
2717 AR Aot Fao) BYt 75
=t 74959 B4 9 FR @t 2y
 Ag2dr)e 29e 2 g & e
4 slgiet

3.2 =28 % NEE 24

2 A7 grdAs DA4E st ggrdy)
of & 48 P 18~20% Axow, M) ¥
Fe of 11~13% A=z HFFAYS 18 =
oA ARz £7EE JG2H 7)) PREFH &
ZF F dAEe Ao gk oEd Prd o ¥
£ £ J& Aoz wadd. qusiy, A2 Ey
Hi 24750 A5 W FAAANA vt el
g4 3 E £ 7] ] #F $EE AY
AAQ] Aards ¥& Hez qidch = &7t
HE AAle 2e7] FAE B ATFNMAY AR
o) wet (AR =x vrldA) ALsA 254
T+ 9% Flol:, o2 3l urtdAl AR 29
717h a2 okl £49 4 7] WE) A ¢
3132 ARol} A wiEFe APAA A=
uo} & Aotk & o olf2t AAY 2743
AoMx 2T E FAHR7E LB d4F A
ela Qi 27 A} FuF Ao Foe Ao
E7hsdlt e Aol olEdt A¥ad=E e
EAgte g Rotw 2 7]9 E94AH A4 7beA
o] FolR|7| wj o, 279 AlA| A Fe AY
ArEt o ¥& £5 vk = A ol f2
Aot BFdz 22 f34d o P 4713
EEY W&y oFo] o]EAQ] A7Ee U &



o A% 29709 A8 $HF ayazte $A BE fH4 298 WE FA BY dF 305

WEE 4 otz BFE(Table 9 F2).

3.3 2 2| F& SHIEN

Y2UdRE FLUNRA AYAZ2E o483y
oA WA E 7N P27 E fY 27
A, 2 F oid (HA 97717 59 53 HbE3)
o) 27bA g w]AbA o} wistAl 2 F-Rsbed A3 she]
th ol 5 Z7te] 4ZA) AlsE AME (pH 3)3}
A 7 44 (pH 58~6.3)00M F4E 42
sled ICP2 23 ZA3}E Table 79 86 vyehye]
o 2 d7lA A" AR gdo] w) Ak 9k wig
AE 2§ 272 AAMNN £29 &9 2
< 2 ATl A1PE A A9 g9 g2%
T4 $3 vsle 260~2700) A= BA A&
At ol AAE A7) H% A st vl
& 45 $259E 359 2L dYUA =
7H S 9mdiv. B3], & A7 A8 34
(Pb, Mn, Cr, Cd, Ni)2te 2 wlmg o), ulio] 2
H a4 N $E2HE FE5Y £33 NE
9] AL ¥ APA4E AFEY 42323
7 Axol Hjsle o8 Z7lEE ez ¥QF
At

Table 75} 8-2 =¥ njAbAl o} witaollA] L2235
T 349 3 vnE Jeplz ich A9

S A9} vl 429 F<49 2
EA A, &8 <4 < 60%7) ulAbAeA &
25U o 40%= viAdAM 429 HAes
st 22y 34 249 499 A 229 F
42 Furakel oF 78%7F wlARAeA £2H%T
oF 2% wi=AlelN 42T F, £2490)
FA AN ASF vhAol A me v Ak el A
428 <42 9ol ¥R 42-& vepi o8
A3 a7 Z3E 49 Fspo) wigAng
T A7 B geg on|did. 53], 2890
Aol FA oz JtelAsE F459 L 7
avef el F49] 24552 ZhAEA T vl=Al o)
H)sle] vlAbfell A 42EE F459) A v
<+ ©E e ¥ 4 UdT =, a¥Lte g
o] 43l dtw PP 7| E iztstn 2 427
A 429 oz 849 FF<4 AL (Pb, Mn,Cr,
Cd, Ni)& w2 o (Table 7, 8 Fx), AHAJ-g-o12]
75 mabA g vigAlelN 42" 345 AR

Z3ol NG AUA W& 247t ok 67% R 33%
Ak =% 24 ZAY S99 A%, w9} vpet
Axe) 429 2349 29 vjge 247 o
86% ¥ 14%%ch. ol T ke 227} A3

Table 7. Concentrations of the metals leached from ash-
es in acid solution.

Fly ashes Bottom ashes
Metal Average Std. Average Std.
conc. deviation conc. deviation
(ppm) (ppm) (ppm) (ppm)
Al 3304 17.1 2970 332
. Fe 41.1 14.1 210 25
Light |0y | 10542 608 7447 642
metal
K 173.7 92 492 6.3
Mg| 2642 177 165.9 10.8
Sub total 1,863.7 1,277.9
(light) (59.3%) (40.7%)
Pb 909 2.1 48.7 05
Mn 10.5 39 34 92
Heavy | ¢ 04 0.1 03 0.04
metal
Cd 0.7 0.01 0.07 0.01
Ni 34 02 0.08 0.04
Sub total 105.8 52.5
(heavy) (66.8%) (33.2%)
1,969.5 1,3304
Total (59.7%) (40.3%)

Table 8. Concentrations of the metals leached from ash-
es in neutral solution.

Fly ashes Bottom ashes
Metal Average Std. Average Std.
conc. deviation conc. deviation
(ppm) (ppm) (ppm) (ppm)
Al | 3304 041 1.87 049
Light Fe 271 0.19 0.07 0.06
1g
metal Ca 0.42 0.66 0.65 0.10
K 5.40 001 0.01 0.01
Mg 0.06 0.08 0.01 001
Sub total 8.70 2.61
(light) (77.1%) 23.0%)
Pb 0.11 0.01 0.00 0.00
Mn 001 0.23 0.02 0.06
Heavy | o | 025 001 001 001
metal
Cd 0.01 0.08 0.14 0.03
Ni 0.34 0.36 0.00 0.00
Sub total 101 0.17
(heavy) (85.6%) (14.4%)
9.71 2.78
Total (78.3%) @1.7%)
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Bottom
(acid)

y
(nsutral)

Heavy M etal

Fi Light Metal
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Fig. 2. Relative proportion of the metais leached from the ashes in acid and neutral solutions.

Ax7b & vy R A4 T vv
o x2d¥ 9, 9% $E9E FF59 R Ae
A viebA Rebs vAb A Eel=r FES
o) gl Aoz o YelAd & £ A (=
232 18T A 2YLAEE o 4% 7
T Ag2d)e) adA WEHe FEE8 A
o) whghA Bebe wAbe g5HE & £ U
Z, o9 Akl FHE FF4E vF FHE
¥, agadas 471 4 A& 39
shiz 719 g on|dieh aee, aYLTA2 3
Ao M e vt s} o} HAE AFAHoR
At Aulg ZFel d7] Foz FF&o =¥
A 24 Az 22448 el v, 53 A
A BlEehdt Eold) =28 Hash ok A
oz Hdo

3.4 A¥AZIRO|M WHE HYY RIS
=4

Table 9ol 3ol Al AE 7ldA g2z

E Y Rty o]EE 2Y2ARE o4t o
—1—5}9&—% o] Stackel|A] wlZ&FHE= FLA §7) 3‘—]’%
£ AdA v ¥ vepiz gl

AA L) Az ZAL Stacks} wjrpie) ¥ 2%
o] Fol] (A 2 Stackel] V& ZAH& Ala AF AN
Y=o dZ4% Tygon Tubes} o &), Stackol
A Hlz o] R ool WA, FH e 7 H
U uigtel] 9sle Ha SME 4 Ao 2 F

g2 7| B4R Al16A A4

o] 6] 3 f7|EEE =R W3}
= B0l Aol 9dlx, AR EFA] vk 2
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Table 9. Volatile organic compounds identified from incineration (by small-scale incinerator) of the combustible

school solid wastes (SSWs).

Aliphatic alkanes Aliphatic alkenes Aromatics Furans, Ketones, Aldehydes
. Cone. . Conc. . Conc. : Conc.
h 1
Chemical (ug/m?) Chemical (ng/m?) Chemical (ug/m) Chemica (ug/m)
n-Butane 262 1-Pentene 80  Benzene 29.6 Butenal 99
n-Pentane 11.7 1,3~Pentadienes 12.5 Toluene 564 Furan 6.0
n-Hexane 250 Hexenes 60.9  Ethylbenzene 284 Methylfurans 27.1
n-Heptane 21.5 Hexadienes 16.5  Styrene 128.1 2-Ethylfuran 93
n-Octane 12.1 Heptenes 159  Dimethylbenzenes 46.7 Dimethylfuran 659
_ Ethylmethyl-

n-Nonane 19.8 Octenes 6.0 benzenes 444 Benzofuran 209
B-alkanes 12.8 1-Decene 119  T-methylbenzene 242 Benzaldehyde 257
C-alkanes 16.1 B-alkene 104  Cl-benzene 14 C-alkanol 10.7
Cl-alkanes 153 C-alkene 4.7 Others 113
Total 160.5 Total 2953 Total 471.8 Total 1942

Note: B = Branched, C=Cyclo, Cl =Chloro, T =Tri.
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