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Abstract

At the present, there are many testing methods characterizing municipal wastes and estimating |
the hazardousness of industrial wastes as well as evaluating the emissions from waste management
facilities. For example, municipal waste analysis has been performed to control incineration, while the
leaching test has been applied to specially~controlled-waste to select the final disposal method.
However, the current circumstances surrounding the waste management have been changing drast-
ically. A recycling system which considers the life~cycle of materials is needed. To meet these
requirements, restructuring of the testing method for waste management has been eagerly requested
from new aspects. In this paper, the current status of the testing method for waste management is
introduced, to which several problems are discussed from the viewpoints of scope, objective and
requirement of the testing system for the coming 21% century. In the system, focus was given to
physical and chemical observation and bioassay.

Key words : test method, municipal solid waste, industrial waste, hazardous waste, bioassay, recycling




BEEYESEE, Vol 11, No. 6, pp. 405 - 410, 2000

405

(4 % | EEYETELER - BEL  TrEacwess GEm:e  gaEn — )

SHB O H YT A S %k

(E §]

EHENETH BT EERLI,

1.3 U & (1

BRI ST AR A ) 0 A 2 v ic P 5 5
BERALE L3R E N, BRBHEHS~OFE D
HLTWE, £, FHREHS~okRBEEETICS
fooTiE, B - Bk, BEELICHESOREIME
CHEENEAEL L, FOLHICE, BEHETEX340
HIRF -5 &b &g, IAHOFE - BEHIEH], FEH,
MR, SraEsEs s FTtolE - Bibk, FEES

LUHBEOREOMRR, FREFEMEICHE - FRm L,

TNENPEEIITHT 2L0E05H 5,
THOMIRE, B2 1A 4 BABEEE S 5E
HERERAERGERETRERMEE BN T REINT
WAHE LITHBE IS SHEHT) k- TEICH
NENTWE, kL, ToFEicl, IHDREEHER
LT CHOYERMRL L) DRIEETL N~ X TITD
DEX=ZATITIDBEVENVWTH LI L, JHOYHE
MO HEEENBRECITR = — Ko L Tunign e
&, ALEVBE BT 2RI EBETE NV EEOR
BOhd 5, BEORR - BRE - AT, »5—EDH
PRI U CERE N 54, BHRELSEECF0BmIc
ko TEb B, BEE B SHEL, HI2ED0=— XK
U THEI S h B CHOHRIBEAHICED Shicd

FRESZAT 2000. 10. 16
* ER BRI AR YR E
MRS T T 135 - 0064 HEESTLEHIX #HiE 2 T Hitidke

THOYEMRAEERLENERT A DN, BN L B TAOYEMEEEOE
Hi & B YT OBEB X UL LETHE B I EAEL AT L, TOEROBAENHEE
RUtoe Ft, OHOWEREREARER I C A ERTERII S £ MRS IC B 2 BENSEL TV
0T, RIS CHOEERE HhE THET 5, BROZIBHFERO Ly F Ul 250/

F=0—F 1 T4, YEMEE, S8 BN-x, -2

DCTH b, Lizhi-T, UELHNRTIHEERMOFH
RO SRS SN AHEICB VTR, BEE B S
AEOFEBA LA OYEEEHEE - EH
BEONEWT EBEETH S, L L, %< OTflTH
i, EAEEMEMTRLTVWAEVWHHEA» S, KAL
LTBREE B SEHIc L » TIAOYBEMEHALE L ER

LTw3,

TIT, BEE B BEAF U - X b G T
BE S TR S W BB, O A OYERIEE S ED
SHOH D HFEBREST L EEbIC, TAHOYEMKHEE
FEROFMICEH - > TOBEESE RS,

2. CEHEOYIEHEEEAEOH—

CHOYBEE TR, CAERET, AN,
PR O CAHE Y FEh S 2 SAERHTD
VT, HCHBSYEER KWL, Fo®illEd s, O
AREEICFEEPENSH D, BAIC K-> TEBLATF
OIRB P RANED B 2l b bo, #7525 - BiEY
LOfERY), EYEOBANS D, JAHOYEEKAL
BOFEREIAFVRHMY, TOKREBENTE-
THELN 2 CHOYBERAREERE —BEIFALT
WD, BB L ABEEE IS SHEOBEEORRER
WD B hS, F I ETARER I FOBEARER L

Wy



406

2.1 BR—RICLBZBHEANOH—

BRE S BHETE, TAHAEHERLABRCIIOYE
HAHAEAT-> T, KSnRE€ooRE (fe~x—2)
TOYBHMmEED L2 E#E L TWD, THERER
SHEVIRE (BR—-2) TOIHOYEMRAE
WTWEY, BEFE S SETEELL TV I~ —
Z QYR EFEE L TOAHETRAZ L, f2& A,
TR 10 EEOEEEICE VT, B 23 X & 31 iy
M (BLsERS o/ 320FEBERDS L, BN—
2 DY A TBEL TV AEBEEI 1, BN—
A EF N — 2 D DYIEAHAL A F A LT 0 B BRI
F4EbIhTHD, B OEBEIIEN— X DYEH
REGEHELTWAEY,

BN -2 LB 2 OYEMERATOBEA R LIOR
To TAMERICBLTIE, MEEERCEESHERNS B
KADIEBBARARTH B &, LA THILOVT
VIR B 1T - 1o AR I EE s el T h
5 EFERERLT, BEBESSELED SN LH
flxnz, Lirl, EEYLEEMOROOMEIE, B
YITTBORBEE D TR 2 2 O FHEF IR A < & 2 4k
F—s LT, BEREOCADORENITIBTX 3
N— 2 DAL T — & O BERESE O,

F1o, THOYPRMRFARRRE, HERSHOBRIES
BONEFIC L » TEVHALONS, ZOFE LT, BE
B BHRICRENTOVLEEI R TH AR L HBicH
R L 728~ — A IEM (RCRRER) eilna
WTHEHE L 2R oA 2R s S TRO L~ X
MEMWE (BWRREME) &OMBRER LIRTY, Al
BRAE & RRAEMOH, BME K¥E 7525y

£l BN—2ERN— 2 OYEHRFEE O

il R X &
O THOMBLSTEREE O | O PEHEFORE L 3
B E LY B, &5 THOE

@ ZHOMBSYEEIC] FNTL 3,
B B ELL | @ TR & - TR
T 5, N L 1L BIEE
OBIRIT L -~ TTAD| ONENHEL I
B OETHIA S| %,
h, e rRETx
%,
@ CHDDKYE NS

TN -2

O BB D ZH KR | D CHDORSG, Hh

PHERTX S, Ehik b, kS

Q@ EFEBERENT ¢ HEHEOEEREEN
BN—2| wEshb, B,

@ NN A

HLILEY O EE

RS B,

WIS S k16

OX%E
[sSEQoTuEE)-230)
BISAFvy
BEE-52%

eHENEE |

0% 20%  40%  60%  80%  100%
EEWAL

HEIBNEFE OBEWIC L B
82 — 2 R o I E B

X1

IBLUN I R - @BEORRYOKRILIZELAEE
DoV, L L, EIRTE, BisRRIE Ml
EMICHNTES R Y, BE2em YT % OfMEl#Y)
T, RICBRNEESBHRIEE L 0EL B ->TW S,
S, BRI K 5 TR EE C BUERAEA T/
L1720, Bed B THIAEL P BB EEZL
Lhd, DL, CERONEFEICL > TF—FICEL
BTTLADT, THOYBEMRFAECRIETELEDS
AEED BLENSH B,

INSDT EMS, THOYEMBIEE TRE~N—2
EREL T ENBYEEZ ONE, TOEBRIBEN
FEHLLSOTIREL, BEEBSSHECBLT, K
SHIE & A OYMEMERETOIF = ANBZ T, Eic
BAR— 20T HOYESERFAE AT - 72881, KOHIE
ETAGAREE 05, &5, MEOHHEE CL R
L CHEMO K & Rd UL, N — 2 QYR &
BRSO~ — 2 DYEHK AR T X 50T, BN—
A LGN — 2 OYEHAR AR D N TE D, £, T
S DFARNRRF OEE 21 0T, THOYEMERRTEEIC
BT 2RBPFERVIERL O ARE(HENT A L3R
WEkEZ 5Nh 5,

2.2 FMGHESEEBORESHKE—E

BESE S BRI T M EIEE I, 1
HIBEaRBRELTWEIE, ERENTHLOHH 204
PIEEBLTWA I EDS, T4, boM] okHcfE
DN TV B HEOBEIL® 408 HIE], &
{EFBICOFRFCSHEEOEEE A ©, ¥BES
TERENRH B, &I, Fk 125 4 A» o5ee T
ENTAEFEAEL VYA I VERRILHET B ) A 2
BlLEZ DO ROHE PSR OFMELRIT 5 1201,
Mk EEE 25 s BESARILLT, F—-42EELIcH
BETELOKTNETH 3B,

REF S SECRAENRFELEADTEY, Hi
23X, B, HE, KREoOAHEH R, BEBESS




LD O H OB IEE ik 407

#2 HEBRILHBT B IAHOMEBSE

£3 FHETHICEB 2O YKE

HEofiRshTwd (4 H, [v=—r, GrkEls,

o, RESEL (KM, o] b 248, (R
MY BLU T2 of] 06 FHLD bFHRLETHD
WIBHER A N T W B, FOPE LT, EHE23XD0H
20 ® & & O b UL T 8 BN EME L T
% CAMIRERE OB HE R 2 1, FEHTHEIC
U TERL TV S A MR RO DO DS
YA 3R T, 2L, IhoOETHREAENR
L4 5 CHOYBEERKE, DIHOIRER B BHEOE
RicE&hbeTVb,

%2, SIC/R Lok D I Y EAGRE T E R L &
5LF5E, BENRIABERBES FHELVEL

KO | oy /N Ay %3 K| /B 5 1
R4 FARHRED T £ THEHEE
prees BE TR BN b 0 A0 ORI L o IR

4 R B % & D& ORI L 7o R
57 vl = ] Zk
. |EECaE g | BN e
A > WSy OO
HELo 50
fib OA FIE {5‘% Wi & A
A 32| 4K i w (B
- LA T [HERE
(5]
7 Ofh k) AR
) ik e T DMOE W TESL
S PR 1= PAILE
BTk ﬁbnﬁ’/fl/?bx—)b
ZN & rag |ER i
T Dt OO PR (5~ <BE- 55 a)
z O i i
Bl TGRS g o TR
I/Vﬁ /\“% a— kb —4F,
- 7 4 )bAﬁ§%@§74zv1\ ;{7}( FOMAHE (237 LB a—-sur %)
_ O RE - Tk
#E ; %@@;«wk X & — v ikt
ol e | P VA By 7 GRK - 2— 7REE)
* PET %% $i2 7007
P 7 %awmgﬁi%@m EREONE BT
L — L E LT RGLETD)
7 S F5ia0 MoR (B1%)
EOMT I AT v Y BRGED Y v K- Vi
:,.\A @ i‘»f:/—l'\e'—/\a’—
T O M w | B (BEFIE (350F - BOA)
Y O )
3 ) ﬁi BELY A
s & % Dt 2 & [ <7 GROBRIALEL)
S 5 o LT # FOMOBBES (%7 ) D HE)
Z ot M THAROEROR (RS
. irs ORGSO & v & — L5 (FBRYSE)
# L H 5 AVARR LG (S G |FN— b R—sv—
KA T ofth % AR
2 ‘ Tofth i 7 2 HH % [ERGESZ omolE
£ - BIEE R OBE
0 i FTFY|FoN— b o R0

M |20 (A9TES)
%E FoN— N ¢ X s
fRIGE (vv)
2 ORaE%Ez ofolE
aRROHE Ck NERS)
W |FRERS Y 7 TR
[/ NP I VAV NP

BHm EER

50 [IREHE
i |zoft @EALT)
- [EAMOTE
o | PRMEOR (A% - Frll - £8E - (18D
A
 Zom mre®
Z b0 M




408 & =

K4 BEEUEBIIESSRR L 12 O3 0 WEEER S EEY

K 4 B B o8 4 M — B 45 BEFES DN
100 | 4558 110 | Friag 111 | iR _ i |
120 | &5 - Mk 121 |8 « M
BO|REFFv 4L 0 b A— BUEE - F5v e 5417 b A~
1401 B R — v 141 B K —
150 | FHAR 151 | K
160 | fREHARSE (73 EL) 161 7 b3 — ikl <y

162|430y

. 163 Z Dfth DRkl -< o

170| 7 OO B B 7L BRA Y 2 (T 34EL)
1728k AR 2y 2 (73 fD)
178|aw Fehy 7
1742 v # 2y M

175 b LA

176 | %5

177 | S D 4L

L78 | fRGTIE DMLY « ki

179| z Ofth o A Fa

18O MEBLD @7 q v v a =N~ 8L [ EBL D » F 14 v ¥ a = N—EfH e

T TR
190 | # DD ‘ 191] # D fth D
200 | BhHERE 210 | HEMERH 211 | GRHERR ‘
300\ 75 2% » 7 §[310[PET # k 311 #BHH PET A b £ == e G
T b SR 312| U & 5 M PET & F b o - BRER
S13|AREL . L s SIS D PET # b
3201 b LA K Q2| FEAFa— LA
322| ZOfthd b LA
330| 2 DD 7 5 2 F o 7 BIABELE BL|PETLIAD TS5 2 F w 2 E b

32| BEIGE DNy 7 oy T
33| BELDO (7 fD)
334 | B0 (73 EL)
335 | HRGERE D%

336{F v T e &y b

337 | B
338| £ Db B EL « HREM
340 | ARABLIAD 75 2F o v U BEHRALND 75 2 F 5 78]
350 T - 7 HOR 351 T4 - FRHH
400 | K « 47 « B (410| K » 4T - B85 ALK AT - B0 S b AR K- boid
4121 7 DDA « 4T « BER
5001 5w SFFER  |510| B w 5 FFEH 5115w 5448 EXReRis |
600 | & B 610| 2 F — )L BIK S 611 KL A 53 TR
612| zDfhDRE
620 & Dfthd 2 F — 621z DD 2 F —
630] 7 L 3 BYASE 631 | KK AR
6321 z DAL
640| 7 DD 7 v 3 641| DD T L T
650 | # DD L BBIAE 651| F DL DS RBBIA S
660| = DD 48 661} Bith
662| = DD &R
700|475 Z%H TI0|BDH 5 2FE T U 9 —F TNTA (HEETA)
(EH5HVET 5 2 %58k 72| ) 8 —F TWUA (FDih)
T8 7 V9 x4 UA
10| FKBEDOH S5 A HE Y 4 —F TNV A (EXTA)
UED VR 5 2 2HR O 722U 4 —F TLTGA (£ DHL)
72317 v =AU A
30| # DO H 5 ARKE B Y9 —F TVTA (EETA)

(B38BT 5 2, AEEA S 2ERO[782] ) 5 —F 7V TA (% DH)
733|729 = 4 A

T40| Z DD /5 2 4E 4L ESHVEEY I 2, BLEABK 5 AAE
742| £ DO 5 X
800 | = it 810| Z D fth o T AY) 811| 7 D fho> G D
820 | # Dt KR 821 | # Dith o KR




B0 T A OB A 77 409

TEMLENS D, Fi, MERSHOTERMSEKS 5,

Lichio, THoMBEMRHEACES EECHIN
T 20T, TNCOXHITR CEEMLIEE S Ekd
BT EETER Y, 1, KMMMICE-T, THODIY
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A Proposal to the Testing Method for Physical Composition of Waste

Noboru Tanikawa*

* Laboratory of Waste Management, Tokyo Metropolitan Research Institute for Environmental Protection
(2 cho-me, Aomi, Koto-ku, Tokyo, 1350064 Japan)

Abstract

In investigating the physical composition of waste, the classification of sampled waste should be
done on a wet base and detailed classification of items should be established to make the results
useful. A practical proposal for the purpose is presented.

There are some errors in the results of physical composition of waste because of sampling,
preparing, and classifying of the waste. Therefore, the results should be evaluated as approximate
figures considering other data and their variation trend during the period of several years.

Key words : waste, physical composition, classification, wet base, dry base
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#Z1 CAHESHICEDIHECKHE
BEBHEVSH A FE BECERT 258 I #EUS KRB BOfr & 73
i e | %
SRS three components TE54 proximate analysis % | 7KSY, TKAY, ISy O E S R ENS
Kor & moisture (water) g KoBEEST
K4y moisture (water) . moisture (water) content - ;
KSR (percentage) % |b 5%&5@?67}?0)%0)§ﬁ$
K45y ash, residue ko R ash g KORERT
TR 5y ash content (percentage) % HEBICHTEKOBOEHE SR
combustible (volatile) Glf s combustible (volatile) matter g a0 BA ER T
a5y matter e combustible (volatile) matter o HLBICNT SEBRYTOBROEH
content (percentage) B P
physical composition ‘ ‘
R (analysis)
B IEE | physical component
TR combustibles
EN S incombustibles
: g, . BHrvRzar¥F-0oREE
St gL calory, calorific value, | T & L F — heat (calory, energy) kJ. ecal ERS
o heat, heat value HATER S0 . kl/kg, |M BRSO BOBRER
DR heat (calorific) value keal/kg | 4+
&fIFE#E | high heat (calory), Ho* fg%igéb total (high, gross) heat value kkcja/ll/(li‘; igi%%ﬁ b DBALE
. . BUERS 0 0S0E) R
o 7% g B .| BfIER & /2 D [available (low, net) heat kJ/kg, . Bytah
{EfIe#E | low heat (calory), Hu DI AR | value keal/kg BED SKGERRICPE S BHAE
ELEWE
T HEHA, elemental composition | 7o elemental (ultimate) 9%, ﬁ*&ii OR - ﬁi;%ﬁ ‘
(FEF#SHT) | (analysis) (GEHSMT)  |composition (analysis) ¢/kg %ify;gf% fagz’f %,
hydrogen g, mol |/KFEDREFT (KHRIZER )
VKSR : '
KFES hydrogen e hydrogen content nxgo/ll/(ié HHECHT EKEORDES
(percentage) % gE

* EAIFEAEL Ho, {Ef7¥ME: Hu OFEIE, £HhEh oberer Hitzwert, unterer Hitzwert (JiZE) & F N

MELENIER

physical composition

o] M (combustible) 1
] A ¥ (combustible) 2

a] % ¥ (combustibie) 6
T # M (incombustibie) 1

F# ¥ (incombustible) 4

B 1

ZRS(proximate analysis)

. Mu(i)
V(i) Al mgrecrET sk
ol ¥R 5 K4 (ultimately
(Volatile (Ash) dryable moisture)
matter) !

Ma(i)

Btk Tik:
EhBHKES

air dryable
moisture

o #E¥iB & B ¥ (mixed combustibles)

TH= Yy 7 AOES
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B34 15 90 18.50 16.6 3,982 358 5.81 5.23 7.54 6.79
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L, 7TvE=7B%*ERYT ) & CHN -~ (#REE
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Proximate Analysis, Heat Measurement and Elemental Analysis of Waste

Nobuhisa Watanabe*

* Osaka City Institute of Public Health and Environmental Sciences
(8~ 34 Tohjoh-cho, Ten-nohji-ku, Osaka—city, 543 - 0026 Japan)

Abstract

The general aspect of waste composition analysis consisting of proximate analysis, heat measure-
ment and elemental analysis has been presented. The definition and usage of terms was clarified,
accordingly all terms should be combined with their respective units. Empirical data of proximate
composition (%) and heat value (kcal/kg) for individual constituents were introduced, which made
it possible to predict waste property from a simple physical composition. The method of analysis of
hydrogen and carbon is well established, however, determination of chlorine and sulfur in the waste
matrix is under current research, as the analytical resuit can differ depending on the employed

method.

Key words : Waste composition, heat measurement, elemental analysis, chlorine, sulfur
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Testing Methods and the Meaning of the Results
in Chemical Characterization of Wastes

Akiko Kida*

* Hiroshima Prefectural Research Center for Health and Environment
(1-6-29 Minami-machi, Minami-ku, Hiroshima 734 — 0007 Japan)

Abstract

Waste management is substantially on the basis of scientific data concerning physical and
chemical characterization. One of the objects of chemical characterization of wastes is that “how
much substances (elemental, inorganic or organic) are contained in a waste” and “how much they
might be released into the environment”. In the process to obtain chemical characteristics, it is
important to realize that different testing methods give different data. In this report, various testing
methods of heavy metals were summarized. As the results vary from different sampling points or
different testing methods, the variability of data in national survey of Japanese Leaching Test No. 13
(JLT 13), and our group survey on several testing methods including total content tests and the JLT
13 leaching test were used as the examples.

Key words : waste, chemical testing method, leaching test, content test, heavy metals
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Abstract

Determination method of chlorine (Cl) in municipal waste was discussed. Three different
methods were presented: quartz tube combustion, bomb combustion and crucible combustion.
Analytical results of the quartz tube combustion method were lower than those of bomb and crucible
combustion methods. The reason is thought to be the effect of coexisting alkaline (earth) metals
such as Na, Mg, Ca and K. Generated chlorides of those metals remained in the quartz vessel or
adsorbed the inner surface of the quartz tube, both of which would not be recovered. However, the
quartz tube combustion method is able to determine HCl generation through combustion, therefore, it
is effective to measure volatile (combustible) chlorine.

Key words : chlorine, municipal waste, bomb combustion, quartz furnace combustion, Eschka method
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