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3 &5

o | O[Coal | 7
N

N osol O]Wood | / |
sy

E L _

@ 40— 6 =
2

3 r d// :
g

3 20+ 4

- ]

L 1 N S ] i | S
00.1 05 1 5 10

Particle diameter [mmi]

Fig. 1 Size distributions of coal and wood

BETCRT. 20 & XD TF0%RZEE, wih
L 2. 7mThH A,

2:2 KoORIEFZ

2-2-1 ARJIISE
FRESHED JIS - M-88121C# U THEIE L 4,
2:2-2 FIURKDE

TR AG FHOMERE % Fig. 21077 BEE O

A.C
100 v

@Transformer

Infrared lamp

T Plate of sample

i
Scale of project

Balance

Fig. 2 Moisture meter of infrared rays
MO- 1 B CEIZREM RS OBMER IV 5hTe
LEETH Do T DIRGFHISITARFE L Aot
BERAHAA, AREROMPDEZ LFMIIER
TL, AR L ZABEAEGRT 2L 18- T
WA, FIMREERIL 250 WE A L 72, TRIMREE
Bk PR ISR s hTwa Y, REOEE, &
B DES EDRFEAHEL IS NTVWE WV, €
Dz, WEORTEIZES S, FRIMEERRO BT
DFFAFIE 2 RET 5 2D THREREIT- 20
IRIMREERO YRS ELE & BT OM%  Fig. 31078
To WEOREIE SKPIRRE R e AL, AR
I 130 mmD 78 Tl - 7, #EE 120C T20% 1) |k

— T T T 1 t T T

Measureing with a
mercury thermometer

o~
120 O/A/ 7
’/A/’
= /O i
'
100} N 4
~

w
o
I

|

Allrradiation of 10minute
B O|lrradiation of 30minute

I
Ty T

L ]
50 60 70 80
Voltage [v]

Fig. 3 The relation between radiation
temperature and voltage

(infrared rays)

HF 2175 &, K, RE LB RS L Bl A 5 18
PRET B, —7, 100C LT IRz B
PETIOTCHEYE TRV, 27T, 305 Lo
SO B E LA S TICEHRAT 2 A 5L LT,
65V (110C) Z A 77, MIEHEIE, 10g DK
B S H10nmkl T2 U T Rizg0, 3055 RimRSt
%, WEERTHBRYPELL-EEREE%E
LTHAE D,

2+2-3 XRIFIRER

KB IR IR T TE AR LA Y, 100 am X 150 ¢m
X150em DK E T, EBRIAREIZ200V, 10kW,
e 5 8 B P2 200°C DILERD L D TH B, #kHE
48em X 33em DEAEL Y o FPERH 2 kg & S ELS
HTHBERIIAN D, AERTHE U aolRil
12105 £ 5C ¢, —ERR 2 & 1T RS S HLY
HL, 10~157MEaSH, ERBDEZEL,
Z % 720 R U 2o

2-2 -4 ERERBKDE

BRIk GEO Ty 2 70—y — N & Fig.4
RT . TR RO EREIEIF & BEoE TN
KA HASEREDTH 5, EHRERIFOETI
BAEIL240W S 600WD 2 L vy FaERTE
A, 600 W TIZ30D IR EHI BT 5 LAk KGR
LTEBRLTLEIDT, RERTIL240WTHT
o7, BRMERETARFZHVTERZE(LE
Lo — 254 2o FBHILIE26em X 21em? /¢
AV 7 2HFAET, HERIE0e &L, B

Radiation temperature [°c]

\‘J

1




Table2 Conditions for analsis of moisture

Particle Sample Temperature Drying
diameter weight iine
{mm) (g) (c)
Coal JIS 10 under 1 107£2 60 min
Infrared ray 10 under 10 110 30 min
Large-sized 10 under 2,000 10545 72 hr
ryer
E{}gh 10 under 50 — 30 min
requency
- l T T T T 1 t T T 177
High —frequency 12
. o [ 1]
heating lamp 5
= E] E:I E D D -
10} 7, B B
lectroni = T T
E:Icarzgzlc —— Amplifier Recorder % st i
< 5 4
Fig. 4 Flow sheet of high-frequency s 60 e
moisture g ) a g g g g 4
o
W0mn ) Tzl s ¢ CRIE L 2, SR s 4 5 4 — - '
e ko] | [Co i
v TR RERENALHE L, BRIy oTE Teaa T1s
& BRIV ATEL TASERSEEN L T 2 " [o —WI“ﬁa' red rays ]
# © | o [High-frequency N
-e o | 0 Lp_l Lol 111 1 1 1 | I ]
CNED 4 DDA ELHESTE2E & 1 5 10
T Table2{ZF¥, Paticle diameter [mm]
2:3 HREL-ER Fig. 35 Relation between the measured
HEHNIEEnskaEE, FHRETRILEST value of moisture and particle
REBEELLNHZENE, BOFREIES diameter
fREARR DR O K5 i %E K DEOH 01 . — T ——— kb
Fig. 5T 5. LRIISEETIE, ARDEHKS alCoal JI5 ]
0.08 T | Intrared rays B
BRI 21%, KAIEIL30%, AIBECIER T \ Sﬁﬁf'iiffﬁuiﬁg ]
AE5. 56%, ARA1E11.92%, F 7~ kT g 00§ .
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\
~ J
BIRILS 2k, FIMREDIRIZE B> T b, Z . e N
! EH‘_L%{%# 3mmll Fl2 % 3 (1: *_L%miﬁj\(;)it 1 5 10 50 1000 4000

DIZEAEL, R TRNED KRG DZEREH BN 5 7
WEEZLND, REWIRSTARR % R 77512
ST IR MR 21T 2 2 A, IBITE AR
BETTREEDETH - 720 BONTHEIZE BB
LR OBRO—H 2 Fig. 61257T, 20
HUIAF D#HET, 10mmll FOK -2 84 L Tl
EL2EDTh D, ERBIZLITIC
7o

')T/E%%L

Drying time [min]
Fig. 6 The relation between moisture content
and drying time (wood-bamboon)
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SMREIEIGIE L THEICEL TW5, 7L,
REBHTCOFRBBIIRIMUETIEI10g, SFEHEE
Tl350g Th %o HAMETIZI0~1000g & alk}
EBHFEZ LB LEANTE, 20~-300BTHEEILE
T5, KREMEBRERC L2 HikL, 2BEORMET
BIETEZHTIE, ZHIIELTwEE 05N
BIERRMIZ 2 ~3HMOET A2 05, THML
B P O ERRHIE & FREZAT 5 22 o Dl & 15
IZE R D EEw, —J, mERETIELI000g £ TO
BENPETH D, BERMLELSTTOR2ED
RIS A% 5,
ZDEIADDFEIIL D RS GIFERO
B 5, BIEKESL - & LB TVEZ Ehh
Moo £ ITKRIC, BREEICEZWMHITIAD
MR, BOREEIC D WTHRETL /2,

3. EREBKAEHCL BERT ZHKFORE
31 EHSLURESFE _
Wi o Hoati7za—y— b & Fig. TIIRT,
Y TWHHEIZE y RO I HE BIERIZRY 100
kgH3RECL, THEAL-06, USETHES L
AEE L THI kg 2T B, A T HEITEE]

hREIRAIOREIZ AN, 30m®D & ZAH 25

He L, BEROLASHEO DA TESMAT
WITE L 7o 5 U 72 iR o K B MR T TR
BAL 200 5B M L THUR T L 720 SRS T
oA T, AR, dRdE, Y, BMERTINES X
2, FOBRBYEIGEENL A, FOMRE
Table3 1=+, BEREZ2 - 1107 L BT,
BB D T L0mmEl FAZBE L 220 2215 Dkl
B TSI % &% Tabled 1277 20N
FiklE2 1 L FED HHTIT - 720 %72, BZHL
FEELTEU RO KA Z RGBS IEL, 2
DR HRATE % S MRS R K THIE L

f‘:.o
Table3 Classification of component
Component wt % Component wt %
Paper 47. 20 Leather 2. 11
Fiber 1. 81 Metal 6. 31
Wood and Glass, stone
banboo 2. 66 and china 15.69
Vegetable Fgg and
garbage 7.16 shell 0. 47
Animal Residue
garbage 0.31 5mm over 0. 68
, Residue
Plastics 12. 62 1. 38
S5mm under
Gum and
rubber 1. 60

Sampling

Contraction

Measure of
bulk density

Drying

il

Wood-bamboo, Paper,Fiber,

Classification
of components

Vegetable garbage and
Animal garbage

Pulverzation

1

10 mm under

Measure of
balk density

I

Control of

moisture

Analysis of
moisture

High~frequency method

Fig 7 Flow sheet of analysis

Table4 Analyses of municipal waste

Moisture Ash Volaiile Fixed Bulk Calorific

matter carbon density values

(%) (%) (%) (%) (g/ce) [cal/g)

Paper 6.23 6. 36 66. 35 21. 06 0.07 3,850

g&ﬁﬁto 4.21 3.14 84. 51 8. 14 0.13 4,440

Fiber 2,93 4.28 87.48 5.31 0. 04 4,450

Vegetable 3,17 5. 65 72, 01 19.17 0. 30 4,190
garbage

Animal 3.85 11. 30 53. 05 31, 80 0. 38 4,780
garbage
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Moisture Measurement and Drying Characteristics
of Municipal Waste

Synopsis Hideo Hosoda

Treatment of municipal waste is one of the most important works of local authorities,
today. The development of simple and rapid method for the moisture measurement of municipal
waste is badly wanted. Therefore, we compared several methods of moisture measurement
such as coal JIS, infrared rays, large-sized dryer and high- frequency methods, on coal and
chips of wood as model samples, The high- frequeﬁcy method provided the most even data from
each sample among others, and was found superior to others as a simple and rapid method for
the moisture measurement of municipal waste.

Drying characteri;tic curves, obtained by the high- frequency method for various kinds of
municipal waste during the decreasing drying rate period, were all of upward convex. Since
moisture meter with high- frequency is unsuitable for the thermal distribution measurement in

the dryer, standardization of the measuring conditions remains as a future subject.
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Table]l Quality of the mine drainage. (1981)

Contents (ppm)

Date
pH > Fe > mn Cu? Zn** Pp* Cd* S As
5.23 2.7 460 20 129 10.2 0.16 0. 074 1. 96
6.2 2.7 840 28 258 12.2 0. 36 0. 029 0. 61
7.14 2.9 455 22 71.5 8. 32 0.17 0. 08s 141

IKERT| & IR E WA T 5o

Table 2 Monthly amount of discharged mine
drainage and dosed Ca (OH)., (1981)

Disharged drainage dosed Ca(OH):

m? kg
Jan. 84, 848 18, 340
Feb. 24,192 14,100
Mar. 26, 784 14, 440
AP. 33,696 13, 800
May 47,808 32,380
June 33, 048 59, 580
July. 48, 672 101, 440
Aug. 47,232 71,400
Sept. 40, 320 28, 840
Oct. 45, 360 46, 500
Nov. 43,200 49,540
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Fig. 1 Solubility- pH curves of metal ions

dissolved in mine drainage.
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Fig. 3 Correlation between dosage of Ca (OH),
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RGN 707 7 A WIZEF RSN G H -
fedt, AT VORIK, HBGREE, BRUATVE
Btk k& 2E=A/ RSN, Table3izZz o 1 4
Table 3 Comparison of sludge volume formed
* by different alkarine agents
Sample, mine drainage 1 ¢, pH 3; 10T

Ca (OH)2|5% NaOH|10%NaOH
precipitation pH 8.0 - 8.3 7.2
" dosage 0.35gr| 7.5ml 3.-1ml
E
T B t=1 120 190 120
£g
S~ 17 100 155 100
b = [
8o~ 80
e a1 100 155 100
nE-S
Weight of formed
sludge (gr. dried 0.422 | 0.392 0.372
at 1207C)
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Fig. 4 Increase of pH and reduction of metal
jons by reduced iron powder. (1)
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Fig. 5 Increase of pH and reduction of metal
ions by reduced iron powder. (2)
—effect of repeating use of the iron
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Table 4 Contents of mine drainage deposit
Sample; dried at room temperature

Contents
(grs in 10grs of the deposit)

H:0(110C 2 h) 8.4
Fe 0.3
Ca 0.1
Cu 0.06
Mn 0.03
Zn 0.02
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Fig. 7 Resolution of metal ions from mine
drainage deposit intoc .01 N sulfuric
acid solution
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Fig. 11 Flow sheet of the disused metal mining waste water treatment system.
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Fig. 8 Resolution of metal ions from mine
drainage deposit into 1 N sulfuric
acid solution.
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Fig. 9 Resolution of metal ions from metal
ores into diluted sulfuric acid.
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Fig. 10 Change in pH value of metal ore
suspended water due to formation
of acidic substances by oxydation
of sulfides.
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Fig. 12 Scheme of the reformed thickener.
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