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W 2B IR S A b o 7, SRH, BBRIIRT LI, , LIALFENYOD
1612, ZORBRICHL 2T Y KA P L UHE WEhFe, vy~ AXOEBEMOE L, wiThb
BOEGBEEBELART, T0F2A NOESBESE, MOLHX L0 EmnE LR L, 7Y RAMNEHORE
iﬁ?ﬁﬂd’: 9] zL') ”3‘*1%){4_){/3 ‘F‘ é’/]\ L _O 7§‘Q‘C‘bbhf:0
R IBROEGEERLHEIIRIIN T, 2 VK
BITERIZESED T v A1 4 LECIED T L ¥ ANHRREON F s, R, RE JUUKEE I,
HOBGERERERT. JhoOEDL, 325, WL LD &, YRR MERES
WISE T AR N OMAA LEOEE U RETHE (3066 b & 1) (x4820)
b 1 e EC Ry CRC EREH L (mg) SRR (%)
H:0 kel (87 T0 ™ mel 0a0 MgO K.O Na,0 CaO MgO
,  PREENGHEIE 57 49 006 34 257 596 93 46 7 826 18.0
w o v HIETe 58 49 007 35 246 578 8 77 7 838 17.0
I;j » AVAEARLL 6.2 5 0.08 34 247 609 77 59 11 87.9 155
s AYRARZ2Y 6.3 54 0.07 38 239 604 68 49 13 90.1 141
B HE T 6.3. 54 008 43 239 390 7% 71 3 583 158
] v HERE 1t 6.6 58 0.05 59 247 410 71 104 4  59.2 143
;‘; v HEIB2 ¢ 6.6 59 0.08 59 248 493 104 106 4 709 20.7
) » ayEAKRL1L 67 6.0 0.08 63 258 504 97 55 10 69.4 18.7
s IVAHRAF2¢ 68 61 0.07 86 260 520 8 66 11 713  16.4

() suUFCED

BI6E (RRT VAR L CHIEOESES ' (%824 ppm)
b £ Cd Cu Zn Pb Ni As Hg
He HE 0.4+0.1% 29.6+8.8 114+29 11.9-+8.0 7.0+1.4 0.70.1 0.07%=0.01
b BV N7 QS 7.0+£2.7 331+£177 667280 311-+108 42+19 3.41+1.4 3.6:+0.2

(W) % D5 %KETHEEESHD

%17% —7 /ﬁ’k/fj:JJ\ [O=RPNEE ﬁ'ﬁ({"rg)gg/:ﬁ}j;” i (Efﬁgﬁ) (kj‘ﬁ/g}wj ppm)

. 3 T hd (5EH) 24X (61EH)
Cd Cu Zn Pb Ni Cd Cu Zn Pb Ni
e T T 0.13 8.52 21.33 0.17 0.82 0.04 3.92 20.23 0.27 0.11
» HERE 1t 0.12 9.10 23.30 0.19 0.67 0.04 3.52 18.32 0.23 .
o AVEKRAPNT 0.13 8.95 25.64 0.21 0.73 0.04 3.69 19.51 0.22 0.10
v AVRAP2t 0.13 9.28 24.90 0.16 0.54 0.04 3,90 20.35 0.19 0.11

GF) HUFRICRAL
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B18#E LA A, FyNY, ¥yviAFORMMEOERE S E (xt9zit ppm)
Lo Al 1R F oy (4 54 (6 fRH
w - RHED! ¥ fi! ) (61EH)
. Cd Cu Zn Ni Cd Cu Zn Ni Cd Cu Zn _ Ni
Fite i3 0.33 9.7  50.0 0.82 0.10 4.17 4.2 0.82 0.14 4.81 22.3 045

3

o HEMET 1 0.32 10,8 49.9 0.78 0.09 4.17 13.2 6.78 0.15 5.03 23,7 0.44

7 aYRAPMLTL o 0.35 102 56.3 0.82 0.09 3.50 43.8 0.72 0.18 4.66 27.2 0.44
) 1

» TVRARZ2y 044 107 60.8 0.89 0.10 3.97 50.2 076 0.14 523 30.1 0.36

(7B smuFEcie

19% 7 VARA MER(3E, 6 ) R E o Bt (x5 ppm)
W S/ a4 0 kW oE B
w - oo W3 % /= W3 B
Cd Cu Zn Pb Ni Hg Cd Cn Zn Pb  Ni Hg
FHE e 0 0.29 94.2 7L 10.0 30,6 0.07 280 947 742 8.1 30,9 0.08
» HEPET 0.29 931 7L

4.6 32,5 0.13 37 1027 93,2 12.3 33.2 0.14
1.0 3L5 0.23 45 1055 1045 16,4 33.2 0.19

v ALt 0.37 100.2  90.
v AVRA 2t 0.40 101.0 45

(2B e RRe ol vl

0.2

10,0 29.9 0.07 0.30 96.8 80.1 82 32.1 0.08
0.3
0.4

o 2 -
& = 2
5 | 3
3015 3 {015
-4 0.10
0.05
Cq Cy Zn Py Hg Pb Hg
avRAR UK AYRAPZLR
BO6M TR GIEEMLE(BL15m) DELERY
U0 B R o+ 2 8008 (2 v KR PR —EHER)
s CIVARAMIEARAR (HERE 150t 10a LT)
EAN M:m\ BERLU . ZhERZHEM LR L FAE R EIR T R ERRITE, WG AR
IR, HEREHENOX IR T A T AR A M2 b W ABEEBOBMIES, I VRAPOEMIZE ST
YHERX O ESEOBIEECRT &, KREBIX 2. 4145, HboAFhsrdaeBERL FEAHERE -2, 2L,
B 2.0, h R34 166, M LAtk 80 116 HLETLRATES 27, BB TS
S VG LUETH Y, RBLEBOHIMEIE L K BOIE ALY, FTHPIERMENL 2L aEWT 5
ol LEDTH B

IRITH 6 XUz Fe 15emiz LEBBNEFREL LB 5L O OBEBOFERBEE LT
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cd  Cu Zn  Pb Ni Cd  Cu  Zn  Pb Ni
FE P 021 13.1 10,6 0. 1.13 0.22 14.1 120 0.92 1.28
» W T ¢ 0.23 10.7 11.4 0. 1.19 0.23 13.2 136 0.93 1.45
»avAEZRle 025 126 18.4 1.21 1.40 0.2 14.0 181 1.19  1.39
s AVAAR2L 029 10,8 25 .4 1.7 0.29 13.4 257 141 1.72
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Ko pH EC T-C T—N P,0 K20 Ca0 MgO
i (%) (H,0)  (mS/em) (%) (%) (%) (%) R
#*
i BE 66.3+9.7 7.8+0.6 5.3%x2. 20.9%6.6  2.1220.46 0.800.10 3.34+0.79 2.09+0.29 0.7540.04
R A 37,.7+9.2 7.8%0.4 5. 8t2. 3L.0+4.2 2.390.47 1.034+0.43 1.18+0.28 6.87+2.68 0.66+0.25
o B — 6.2 0.15 8.01 0.46 —_ — — —
(F) %5 %kETHESSD
H2E RO RIS
FAi S B (g )
I fEE R ERE U w0 W %
! BN " o x) N P05 K,0 ;
1 43> 1979.5.7 — 1979.6. 23 3 3.5 3.4 3.3 &4 D
2 FeANY 2 717 1979.8.23  ~ .11.20  ~ 5. 4 4.6 5.2 v [KMZHE
5 y4av 80423 — '80.6.12 3.5 3.0 35  OHAORE)
4 ¥y 2 714 ’80,819 o~ 1118~ 10.8 9.2 104  FyY (R
5 4473y '81.4.20 — ’81.6. 18 ” 6.0 4.3 5.6 ~ HERE2E)
6 FeNY o+ 714 81818 ~ 1117~ 6.0 13.5 155 ﬁfﬁ”if %§E§'
- R s _ oy P = 1 ’\A H
7 yAaz ez 82.6.17 6.0 4.3 56 1 hK#50g
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12 R vA —

1985 b4 B SR AR HE B1275
w039 MRERMEIE, AR bE LU HIBEOEGES R (W4 ppm)
i3 cd Cu Zn Pb Ni As Hg
B 0.32:£0.04 31+ 3 11430 11+ 5 7.040.8 0.5740.37 0.05
a VKA R 4.1+3.2 42349221 657+183  249:111 33411 3.1+t1.3 3.43+1.46
£ 0.17 172 65 7.9 46 3.6 0.03
#oad F4 o vERIE (BTE) oFEBES TR (e %)
3E] i
N P,0s  K,0 Cad MgO N P,0s K,0 Ca0  MgO
ERU ) 298 0.76 4.73 0.33 0.38 4.54 077 280  5.60 1.24
» HEPE T ¢ 2.67 077 4.8 0.72  0.34 439 085 3.33 5.0 1.11
» avRARLIL 2.36 0.81 4.66 0.70 031 4.15 0.8 3.42 5.17  1.05
s avHEAR2: 2.81 0.82  5.61 0.78 0.34 437 0.84 3.3 536 0.96
» aVRAL4r 3.21 0.85 6.29 078  0.27 4.50 0.78 4.52 5701 0.70
(F)  wUERICEC
Wo5F o XY EIEEE 8 1) DA AR (RE9ZEm %)
ik I st B
i m " ¥ 4 -
N PQOE, KQO CaO MgO N ngg) KQO Ca0 MgO
L5 M 3.50  0.78 3.4 1.37 0.45  3.45 0.62 239 7.15 1.34
v HEPE T ¢ 3.70  0.83 3.30 1.37 0.41  3.71 0.66 2.40  6.90 1.25
s aVARARIL 3.33 0 0.76 3.40 1.35 0.38 3.47  0.63  2.51  6.82 1.12
» avAEAR2t 3.58  0.85 8.50 1.36  0.34 3.5  0.63  2.43  7.11 1.03
v AVAAR4L 354 0.82 3.97 1.51 0.29 3.57 0.60 2.89 7.72  0.84
() #uUFFEL
ﬁTo¢4ﬂV@ﬁU/qi, v RA R E A Ea
Rt T FRUAD, A%, VAR KR KR (5) BIEHOESIES &rd”“
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MR O BB ERE W27, 28HI1RT. ¥4 30D
&&wmf?mﬁﬂ& 51, 3,5, BLUTEIZDNTH
FL o WEMEETCH, v RANERIX & SEREHEX
EOMICHE LB ERD AL 2N, THEO D
VRA N ZEBHK T, U TSGR o
K& EENMEAERL 2,

F o Y DFEEREE B L OMERIC oW T, H 2,
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Foo ZOFER, AFIVAH, T, b L
UURkERIE, WX AE Z2EEHO oML D 5727,
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WHEIAHT YRR POBREABIET 2 EHNTE 23

SE6F F A Ty Ry N4 R, BRI L o (xH85)
, 1 EC T—C T— Vi—7 CEC BRI (mg)
n o5 pH EC C T—N bféjo; CEC

(Hy0) (mS_“em) (%) (%) Em’ (me) CaQ Mg0O Ko0

52  0.20 8.01 0.50 8.5  44.8 257 28 40
5.2 0.25 8.49 0.55 16.4  46.4 249 74 57
s TVARA Nt 5.2 0.23 8.36 051 19.4 464 293 20 56
4 '3‘/ﬂ<°7il\2t 5.3 0.25 9.14 0.61 212 471 366 21 44
s avEAN 5.1 0.30 10.01 073 254 491 385 10 60
(i) FuUECREL
1k YA av BTHE oEGEAR (X424 ppm)
i m R 5
Cd  Cu Zn Pb Ni cd Cu Zn Pb Ni
R 4 A S D 0.06 38 34.6 045 0.34 0.18 559 499  0.67 0.99

5
v HERR 14 0.05 35 316 0.38 030 0.17 517 44.4 0.49 0.84
o avakzrly 005 345 324 041 0.32 0.17 5.21  47.2 0.59  0.85
5
5

s avgEz b2y 005 352 361 0.38  0.34 0.15 .18 50. 8 0.41 0.8
s avEa L4y 0.06 375 434 0.51  0.40 0.17 14 66,7 0.62  0.92

() BUBCFEU

- 28 Fr Ny (BEE) oEGREAR (X524 ppm)

=T 2
n - 25 i

Cd Cu Zn Ni Hg Cd Cu Zn Ni Hg

»r*%ﬂéﬁﬁ 0.08 3.54 3002 1.26 0.002 0.36 3.28 27.5 0.82 0.037

» HERET ¢ 0.07 3.74 30,5 1.12 — 0.35 3.52 30.8 0.78 —

2 TURZNY 0.07 3.35 37.5  1.13 - 0.32  3.31 51.8 0.69 —

7 AVRAR Dt 0.06 3.69 47.3 .~ 1.19 — 0.28 3.01 67.1 0.69 —

v VKRR N4 0.07 4.27 70.1  1.83 0.002 0.33 3.42 168.1 0.83  0.024

() HUEIR

FhavREX MERBEOBINCE L 2 - TIHEHEREDL AVRAMNEADPHFEICHZY SEBEEAL 2B+
H#mL 2, BosELEERL,O 1Ni§§1 WA OEGBEEREA
6) BB RIT TS EIELIL, RELallb I 2BEBERONERSE
avHRA L4 FH, 81‘F bl o CHBL 28 1R, F R, T VRA L iw’) SEAEO A P LA,
Mo FE L #29%12, pH OBIFE(LAH10 HEH, SR OWTIE, FRFNOBIFEL 251 12,
MR T, pHIZRMAE ERBB L & &b ILE 13, UBoR+, ‘
FUAM, 4~6M0%E, 3R MERAXEDL VAR MERXOESEERIL, BRI b
HEREREF X DAL T A D VAR &R L 72 BRIEIEE, & FOTHEIR T N v HERIX 20 S5 p 12 o
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Ha s R L7, U ERL, DBICERENE L ABHEL A, T
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HHITATARA NORBREMBICET 2 EamE 25

§29% 2 VAR OB AEIE AWK EBO A L R e S VRIS RAIET B (3 v Y B EL R
, pH ~ MVE=T R CEMERIE (%) B 3
B® 0 Ko msse JAE o Go o ko an DRRL R
Hy KC (mg) a s Ko Er 2%/ 1 ::)
A g 1E D 51 4.6 0.23 25 3443 355 4.6. 1.1 412 2.520 100
» HERE 50 4.6 0.44 26 36.53 42.3 4.8 0.9 47.9 2452 94
v MR 51 4.6 0.37 27 3568 42.8 5.2 1.1 49.7 2414 92
v IVEL} 50 4.6 0.45 25 35.98 42.9 4.0 0.9 47.7 2 493 95
v T YR MER 53 4.8 0.33 26 36.69 492 52 1.0 554 2538 97
» AVRAMAER 5.2 4.8 0.41 29 37.48 51.2 4.7 57.0 2694 103
(B)  smuUEIEL

30k S a3 v e _vHE(4E . S LEOESREERE (W& ppm)

A =y 0. 1N HCl [ &
i - £ i ‘ 'y
Cd Cu Zn Pb Ni Heg Cd Cu Zn Pb Ni
FEME AR 0.18 181 76 7.6 48.0 0.03 0.12 0.38 5.7 0.81 1.8
v HERR Dt 0.20 176 78 8.2 46.7 0.03 0.13 0.9 6.5 0.32 1.8

=TI 0.38 200 103 16,3 53.1 0.12 0.19 1.04 141 090 1.9
» DVEXR 2t 0.48 214 124 22.8  54.3 0.22 0.22 093 24.0 1.06 2.2
7 VKA N4y 0.83 235 170 41.2  57.0 0.49 0.33 1.00 45.0 1.13 2.6

(&) HUBCFEC

M3k VAL SEEMBROLBEROESE & O (*H#H ppm)

B2 b fEic &

pIE S I 7 JJJ b OD%L AR A+B—C  Biiitim EZERS
TH i -(B) ©) () () (%)

Cd a¥HRAPLt 0.17 0.12 0.02 0.27 0.38 141
L e 7 2t ” 0.23 0.01 0.39 0.48 123

” 4t 4 0.46 0.01 0.62 0.83 134

Cu ZIURAMILL 171.7 13.8 0.4 185.1 200. 0 108
” 2t 4 27.7 0.4 199.0 214.3 108

‘ s 41t s 55.3 0.4 226.6 235.3 104
Zn T VAEZAN]t 64. 8 211 4.1 81.8 102. 9 126
4 21 4 42.2 4.7 102.3 124.2 121

4 4t 4 84.4 5.9 143.3 170. 9 119

Hg ZZVHFAMIt 0.03 0.10 0.00 0.13 0.12 92
” 2t ” 0.21 0.00 0.24 0.22 92

” 4t 4 0.42 0.00 0.45 0.49 109
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8.3 Th o7 72 0. INHRARADH, LU (2, aVARAMREEESSEL 2 - 2EmIE4 b ViR
oy bEEE, wihE, TVERA AR fﬁ TH XD A, MmO 8 HZOEBETH

HEDEMUE oW, HNI7AETHENT S -t

J



2% 1985 M7 ARG A

RATAFEHE  H1275

F0FIRT LI, FEEESRIINT S 01N
ﬁ%ﬂ<@§AEA“®MH ?ab% o n]
ﬁﬂ“”’wfé &, WHNE, T YRR MERE
DEMNZE Y 5 > TR A EE 00K, H K
?WA@,{LoM/L,MR;/7W LR 5 2r 48
M AR & A

“hso .;Jn] mEEEL A E LD T Y AR A R A 8 Ll
L2tz 513 5 & B 1Bemth O B RIADOIL Flzon

TREUREELEIRIIR T, 3y RAMIEST
B %>m£h~ﬁ F@J b A s >Mbu
Eh o TS s , TR AR 5 2 &
12k T, EEOIN _‘H“»fa ‘:H x ﬂf; n, F703, T’I‘-:it
Flofs@hT A4k, MBIz 6 320IEY, bTh il
ThHAHAZENbRL, $h, BEEEHDY 5, LU
RO AA P B T & & RO HIEEREIS
A OE BB L CHE L LEO I AR
H o,

Vb OBEzERRE T 2 2, BT s oy
*xb@%mw%@,$WWm@mwwﬁw_xﬁ(
HRZ 52100401~ 2 v OBET, fEH» 5

XNT &M% I RO R ATFRETH &
s s,

F 70, HERERL, HIEOZh BN TV LED
ThHoH, MEL, 2y BEAMRIERESNIES
ﬁ?@ﬁﬁw"@fffﬁ%ou@mﬁﬁb§ﬁhﬁ
inv,iﬁwﬁ%ﬁfﬂff%%wi FDIE &
/Lk“z‘ﬁ ZO)EiHé%—P CER LIRS AAY ¥
&, )»J’}% ”&HX v&ﬁ%& Lz, ay
ﬂ“\/\ I\FT“ z IEE faq e, LEEREOS Y
*ﬁmﬁwf% T LENH D,

i £

l“ N2 I5 < AAT8 A TR ALK B8 o0 % o
YRA ORISR, BEEEEO T m%xu“(%
17k B BRI & R 2o W A RRER 1 L A 3
BHIHELIT 4R, BBURRDEEVTH
> 7
. f XL Y RA N OASRER L URKER]

TRLHE LD &L, VUE RS- >Tnto

%@ﬂh@“ PRSP w Tk, ?"'ii’ﬁj&/)bﬂﬁt/]")
72
2. ]\I\@f ljt;’}c(, HHLJ\V)%?L<EI

{, & < IZ/RER & GRD G BTG o T2

-3

3. EICY L avEF eV 2ERERT, 45
R STEOREE R IT - 720 WiEME &, HELE o
VAR A NORERE L, 2 81210a M0 1 N URE
EMEEEN,

4. PR BEO SR A AT o2 L 2

A, P
BRIZEE, /F‘)”zs‘r
7

“L&iilxﬁ

EA S o T, i\
~ ) AR, BEA A SRR aff‘i ’M
Pt ) B MR, We sl Y a:/\

MBI T LR L
s fEEE T, Y4 o v oESEA XS
VO SR o, SRR IRIE S 2 1S
S E 5, FyR_AVIZ0VTE, (E ﬂn]/r}% {,ﬁ
BARD 5,
IO ESBEEA R, T YRR MERERD
ZNKIEEEV AR L, & < ICHENIRE 2N
Lo
F15emizo VT, BREMONE 5 RA
24, AR N SIEEAE N ERRY
DIF LA ER s D 2 L TR L /-
8. EaEMohx, B LALRY K
F KR O EREEA :t, OB I L ELiE A
AL 7o

[S2]

=
=

fe))

wmam THRBEICREITER
1. B B
T K2 NOFERY, RO HERERIET Y
45 F Rz BV CHET 4.
2. BBy
%3, B 1EICHROESTRELLIEDE,
AR [L D50~ 1008kIZDWT, HERETOIEMRR
BIREL s
98 14X T A, TuAat4, ¥<4F, avV T
FayRvizownwe, ZhFENS H13H, 6 H8H, 7
F17H. 8 H241, 9 241, 10A16H B L U11H1
bR EOREIRRATEL 2 F 72, 19820018,
aLF, T //kaf PRy, LY ALIOWT, %
1%%111] 14 1 116H, 4 A19KH, 5H250, 6
B7r, 7H6H, 8HBHE2TH, 9HI8H &30H,
me',%$UUHWiL, FhEn, 2N L
FHEC TR EOIRERN A AEL L.
oM, BRI T, SEMEBIEE 0
HERA AT & 2 BBy MICBREL, WRESNTEIE
ATV, THEEICE D LOPE 2 BHELL 2,
3. BREEER




HHIH T AR POBREMBICHET 2 RKAMOIR 27

19814 10 EB L 2 RAEGRO B EIE, wih
HHEREIRD S N A o, 2, TAFOH
Bl D & A ZHRABLR s hu s, LR 2S5 3
%ﬂfﬁq%ouﬁb,vvﬁﬁ4ﬁtww#?%
Hy EAS R U N AREIRA 2 ~ 3 BRI U /2, WSS
#ORS Ai‘—;!;lt«@’u‘:i}ﬁxﬁc A WwWih sf) i

i
s;x ']&;) 5 n ’5: EA Zy 7j€ I?’f}r LTCH T \( :f:
G LA E I REEY, SR h B

P AT, TVRAF 2P VR EHR2
i\ /VZ’C‘, FNENEBEA Y - A, HEORRE,
FORWI EEERL 2,

1982470 71 2L, RMERSEDE L B b o
FTARTOPIEKII S O, ) EASFHEIER L, T
v A4, BTy s @3 v RA BRI HRE
AEEL, o, IR & 2 AR NI,
FNEN 7 T L AMBREAREL 2, L
& ZZIEIBE <107 - T, MIER & T Y OR A MHEH

=

[

FB2FIE, AT B T AER ﬂﬂ'}
Xﬁ;’fﬁk‘s'v ; ;?’mm’f“f b FNEPEE Y ANER Y ht

B Bl LEb0Th 5,

ES PN /Lbk NSATR, TREBRE X UG 2 &%
DY OB, TEWBRET 278,897 v IZET S
BARGETH b, 3510, TRHOEEDIIE, =B
22,995 b v, D ARE32.433 k¥, A 9,558 F oA
EfENTVWRLOERE s, Zoibld, ARG
BT B e BESE HE I FEHE R 3 PR o BARES 7 HE
T ) Ml kO IBR OB R & L T, AT

. MR EL O 1 oaffs, IR 3.03f%, 0 ARG
7. ( W ) L TRRRRY Y 2 OJ: fa A A, HHETH O
oSl i SRy | S R A A %LU)H"( A

NHELEMBATHEL, LEL, ARILEVTE,

IS DEBEREMO AT, féfi"l W zﬁjﬁ:bg
JBGA, X221 HEARTHAZ LIHELITH S,
KA O -, %h%hmﬂal&niz:ow(%«é
L, LBV TATHD,
W B0, ARASRE TSR OERE, TR S

AT AL, MEIIZ > T AENICE, B
Eizidb e, Fo, Bl LE, Ao
ENAFHMRES, BHMEERE L Tt B g
ﬁmfi&‘)’(uﬂ TETHBE, L L—FT, RE :

CHIIC B & T 2B OBE 196,800 F v R REMGT

FESAIRDI T NIK

P

KIZRHR P58 L 2,

2 ORI A L, o VAR A NOBRIER
PAEELNALEREZIEZLEAEREL 2D 57,
El, HELTEH, &k >2sf)’()’;f'6"*f-z'\m‘i> Sl DT

E ﬁh@ﬁ?lﬂf Sk THRIEE A 5 AL BWVR
s DRER AT B ‘kiﬁﬁn%@ AR
A2 & &L‘%,@f HEEx s,

N, 2w

] £

1. 24¥, 99yht4, 994 ¥ awy g, ¥y
Ry LUy A LT, A VAERANERBHL,

RS ECRT TR ATEE L A,

2. WG 2OMMT, iy SEIENSR LA E ALY
o, 2B FOHY, HEo LEREO8E
BIAUIE 2 0B 2 0nE o Ll X,

C .

A2, RTINS héﬂ&V%imwémxﬁm
CZHEF U C 4, BEAE B A e w14ﬁ
BN EBMETRETCHES S, ZOI I, ;i‘futh(’
x4 B A B e pcnfﬁx* LOREMRAT, o i L
WIETRBHPERBTE2HL0TELH A,

erh ks kO Qf)iv) -IREIH, RIRERED D 4 0 ok
RSO 200, KBTI A DR
WICHRCH » e 28 &, BRI LTk
Ehpoll &tk D ), Lad, Shb OF MR
BEAh o PR, thofifg oy, »Ry
EWRIECHEARET A2 ELHNTH -7, L L)
T, IS OBBAEEEmE LTI bk 213,
M RIETREN ARV, FESARIE, BEON
BME LT, ARARE FARBIRE, TR EOMBEL LT
R DRENTHAHD, THEBPTRBENAATTH A
DU, FERIZE 5T, FRTHIcE > T,
LN EELMECH S

IHOHENEE U (@MH I, »hodEdrsitbh
ThY, ZOMEERE»S LM B K12, WD
HAYREANOERIE LT oM, 2w R0
Z gL Bﬂﬂ@fiéﬁ—‘;}% BB E, F O

I*ﬁ'ft f‘ V} ;; ,!‘3 \)ﬂg ? w 5 HB@'Z( 7%5 N /;L\
A 'HHﬂ L f;o
ZHOHAL A, ARAR, EEASAAREIUT



28 1985 #MRNEEZRSWERMEGRE B1278
HRF WHENT B A HRITEEMOMRR L, AR OIPR S8 B R (e )
£ £ N AR 7
fuﬂe*f*f &5 BERE B e 196, 480 £, 890 4,642 5, 696
i (100) (100) (100} (100)
BEEh O R o i 278,897 22,975 32,433 9, 558
1 (142) (333) (699) {168)
ES SV - 108, 875 7,807 6, 047 4,157
R A S AR 26, 631 8, 877 22,192 2,959
’ TAREIR 24, 367 1,878 1,218 51
A 119, 025 4,483 2,976 2,381
() BEE O HhE
. FZIEPIHE, 198342 B, AITIX19344F 1Hﬂmp( Wi
2. SARSEME (kg H) —
T 3 7
WRD FE - . Fas A ET(
A 0.1 1.1
+ 25 6
% 3 3
el 0.15
3. BAMR, BRELIUIHT VRA FOSIFFEIL, MANBIES CEZHOPENEE L - -,
4. ELREEOI BRINDICEZ L D46.6% & L7z,
S.Q%Tﬁﬁwﬁﬁﬁmwﬂ%,IA%USSWM%mmgWﬂMtLtO
6. P BB 0o ZHEEIT, 0.915kgd L,
7.$ &#b@j/fXFW%f*ﬂ@& 25% (HEZH100 - ¥ 2 BRD50%D T v AHA L 25 b v A4k E
ERB) &L,
8. BRI, AA)REMEETEER (198343 H) 10&o7,

9. REHOOBENEMBEERER

KROFIZE ST, .

RIERED B, 13520 I4BN LR S 5, &
D& BBEMEER LU0 v BA M, 15~2000% 0
WRE-2RLE, BHBEOEEEY 5, i DB
BIEOEMIIZ Vb5 1 ILEARERDOD
W Sy, B LEoWHEOWEI RS0,

p®$7§@ﬂfW¥&Bﬂp&®ikA&@“T#
A PHEIW 2R N TV AE—0MAE, ok
A hrfiz mihéﬁ7&%%ﬁ tmnwh&&@k
MO, BEGBREOREMEI &R I3RS 2
HPHETHD, 2 LTHE OBEE, HIB RSO

WERE 1, ZTaAFEHILOMINGEW O E s 52 2

&%, M%®%Qﬁ$m10 SHPT Y RELPORE
FHY, THABEOBAIZBN O A oI B ET

tkg,/10a)
B O HH N P,0s Ky0
& H 400 8 6 6
5B A 800 30 20 25
it 800 30 20 25
HEL M 800 18 14 14
Hb,

ZOWKFERZ, BEZAOhy 5 EMlea R
xﬁ@ﬂ&&fﬁ%%éﬁwé

M, RKBFEIZ

%

5720 DETROEEN
ALy RAMOEEHTR
~of%50_@%bwﬁﬁz¢é%mMﬁu

SEGKENIT S v ML, B S AR A SHIEE ST R
Ty, BREESEEL, ZhFhFEELO R
EB BN T L, TIAF Y 7S OBBLL AL X

¥ DIEEDIE A,

AR, S T AR N REET

HHDT, FRINENC B BIE L R D KBTS 4 e

BTH o7, WHIAO 100%
e @7]{@11
¢( KEJ Y3 u}‘"ﬁﬁ E

ERECzEME L

i3, ABROBFEBEMAOFm R T L

Hto&<~,,®72F77/$



WA R NOREFAIIET 2 £ 29

DLBEEE & v 2 5 R D B 1L, EIE
%mu@Amﬁu . BEY S S OREORIZE
FNHRTH B 2L FEEIRT VS,
"}J, ,O)%Jr,b\yXTL\fJ‘ EFEashlarER
~7>r§if’<f’l BHeHSRIL, HADZNIZH S A
e HHEL, co E70, TVRAMROS TR, W
%,kzmwﬁﬁ FURBBEORENL, ftkoo
VEAPSFEACRBEALDTENIE LS 2
oo 2O R, THYAFLY, HEILALS
M S 708 T 1V K — R AERE T AT, Bt
ek Sz LTy, BEMALZHME L3 v RA L
¢ﬁ:i,J/i1b®bﬂk§ofﬁﬁéﬁ%§6
BENDL B 22 4 F"T5DTH 3
f%%%mrﬁﬁﬁ%ﬁ&i@x/nwau,:h
fﬁivﬁﬁ&%%#%@btéﬁﬁﬁ%M%%m%
FHAILE o7ﬂﬁ LIHEHER AR T, &
PRI 72 578 7, *ié@ﬁfuﬁ FAERBRNIC L AN
EPULDDNTORHBTHEL . 7L TERMIZE
FHAZ I 555 2 2 A BNRTET A1z, 2382 b
DELMIHERTE LWLV I DIRERTH - 72,
DT L, E2E, F2HMOFEENE MR 2
AU YRA NGB OE TR~ LI, FEEIC
FWTsEE] ”\bJéhf* Ao b EREEs R YRR
N OB BHRDFNEIFEALES
HTH L2 &/"Hﬁbﬁ‘wiﬁof’pc , mLKEZL
%u$1%6:/+xbﬁ®€$@6%;,Am8#
Pfr@:f YEANTT Y NOEROF RS L L,
ﬁF‘@Aimjwl 5O 1, WEI3HD 1,
HBIHD L, v T I6HMm 1, KT 22850 1 &,
ELOTERVWERTH 2L FEIEaNT, DI,
HERIZBD Ny 7 7T v FIZHE WA ThLH -7, L
BT, HELFBRNFIT ORI A EFERE L
TYARA ML, HEEHBOBEEA LA LTY, £
BHOBSGHE HCE AT AF52 20 THAD,
£, TOEI G IVER MBI T AL XL, B
BEF AR 2RI ORI O—2 T b 25RO B
HAEE ST ZT 2 OWG (R T, REh OIS & 8
DEnAEND LR CH 5 120ppm 2 80ppmIZiET A
1, 24 0)1‘1»1’“# SO b Ta v R A
FNOFER AR T H B T E R A,
ETAHT, HH 1{5111J“f"1“’0'431 BAT BN H
HEM YL, E8IE, 794, Wi, ©=

_)]/;‘Jf{gz‘gg?}w 'I:(;EV’L‘ - :/(7?72?‘1)0 é}f&ii» %
DEMDHEDE, F 28R sn T, BElichr

B D%

/f(&%’é?’g“é%’ﬂ/r&ﬁii;\@ﬁ*wh 12w T m%,,j“
TRETHA I, LaLads, {‘@Exﬁti/([‘

ST hI A 5L, Tha R Nz, g‘hb
DEEWESLKMENOB|ARL, F-AYEHRTES
LOrELILNG, aVER MD TG 5 U B
AT S AR, B e #2 T L]
BESAERLARAR S B UIEREICE 5 4 WiEd
TSR AHRE LB,

T, COLIREHEHEELAZLOTE TR,
THEERE Loy RA R BERBY RETIEA
u\%)d)é: EZoNb,

T OMNE, FERNCICHCT A MR b - 2%
f‘%#lfﬁ%ﬁ Wﬂék FERZ v, LadF-7T, BEDD
HaEFECCEBT 204K TH é,“//} ThIFER, B
NETA” OEZHIL, ZZESOMIL, EHAZ LT
BWTHAHI, /i, _vkc;b\mtJW)f;mm &7
e TARREZE EBbR A,

£ ]

W Z B % 0 2 IR IR B 2 0E, HH
BRI E T 2B AALED DT H 5, 22 OUBLL
TAEZDIT L A LT HEILLBEHN KL T 3 4,
HEOHDFA L BEREOIHEI 5T NE, ZaH0
IR MUEE, RLSEMIILT, oS
TETH 52 S BHRORMIT 2V,

AR, TR N OBERR AR EM, S,
BENGHE A, ML, B¥EEFrFIANZZ LN
TEHAVRANEFALIIONT, EFTLAL0T
H b,

LIS %é"éﬁ%%ﬁﬁ Frick 7‘611)?17\7#3{7{3? T DHE
RIFONHRE, “DINISEE, BY¥nESa” o
BAFIEL, FEIZBTAHUE L 25RILIM5E

BHBE R NE NI 28 TR 7, )

ZOHRPBLNEETTOWELEE, KOE51
fﬁfﬁ‘aéhéc

CRBRILBTB AR P EEORSE & B

4<I“ RS (BUBEGES) A ‘%@f”%'—%ﬂfﬁfvﬂ-‘&ﬂw
=ML, 1909 TH Y, 2 AT DI

EIIBWTOmEE Y, _wa;’i%%ﬂﬁﬁ%%bﬁbf:
COHTOLDEEbhnd, ZOREMNAE 2 Hi, ¥
RIZHI AN, 2 ORERE L £ - TS0
RIFT T i,

BRI UDT, RPYETCT YRA NI b ANEE



30 1985 %) Q%ﬁﬁﬁ

PR ook #1274

ENDIFISAFETH o ZDT T ME, WHO
OIGECHMETHICERBE XN, 7 ORE, 19555100

ABTEMBEOFRIZEZ T VRANTT Y NONE

75\,?\'4” f,

ZOHRE, LR ZREGLBTERLI Lh b,
EEOMERELSFEHEH T, ¥ L‘;«'ir'ﬁ; oy ARA
ot 2R Y, AR BB RN, 2
DT Iy MIAFEICEEAEE s h, KR HTA 2
VAR PR, RIHO LR B AR & S0 0.

%m% 196 14F 12 (N BT 1
it ﬂzﬂ£m7//bbumkﬂt>tbbﬁ
A, THE O LR AT O B BLE
L0, b"é NSO 212wk -7,

ZOEIBRECETZRBICE 2D ET, A
Va g 7 BO1975HIz1E, TAO 100%EE R A

ARz, B LWERT 7 v b EEA T EENM I &

ST, MEFICER AN, SoTUY o7 bPOY T

YAFAD=OTHHRAVRANT TV P OEERIC
W, AKRIES»S B BE L .
)5BS AR O BFSEE I T & 5
RFI40 A1 2 5 B O E B L L T /s 20
7o, 1973 HTHEIEE S Y a7 - A
FEIL U 7o 7 OF%, 2 ORI IERE G e Rk R Bl
FEACHHMLE N, 19805E & CRANR AT b,
T DFER, Mh%%”“””‘ﬁ%%#%%?7’
X, ZAHOFM RO MIZEY ARSI L TR
AN, Fl, WBEBERLI v A MR,
B )DfF‘~~HX>*£O)/§T7 A ’a’*l% 9, f)*’)fg'zﬁ LCH
ghp o v B A MRS 120, FEICE T ARUEL
iR Wbt%x1§m?f
Um% Ty MEBAEMOL A, oMK
HRE I KD 1984 TR, W OTRRMEIL 20,
%ﬁﬁ%t%&ﬂ “HT R R OB
/M)‘féﬁ TfkER L 7 TR RE, WECL AR IR
RIS Y AF o bRFEINbDTH L, DY
2 L BEFEE N T VAR A M, BRI,
DFRIzEB L DL kELE P, ThabB, T HEH
D—KIEEIIHTIX, B ORIROLEIZFRD 5 Nk
7, TR f%m&\m s{ixb i<, 1 AALLED
TRIEEIE SR Sl E 2, AT ARE -
Bapmimr h a0 aBshTEY, EREARD
EOEER L .
ZHEZRLT, FECENTHREL Z T8 E1T -
P I B R VERLL, HEIE bR L 2R o EEE AR

2, F 1965501

SR T,

K AT LMD O I A RERE LDl
L, §L<’J‘le/§“’"€§)~jf:o IO, ho R
[ & LB S RSSO BEEEERTH D, 2D
e ITHE D Ny 7 S5 Y FIZEWERTOLH -
1 RA MO ARG R I b, MRS
BImA AR E L v RA MERERENEVI L
EELL 2o
Thabhb, kT Y RA MO

et e o
F, RARAHEIBD 2N 2 kFER i T B
m%“@bbﬁw IIERE, L, 2hlllo
SRR R R, LA L AAS, RBEBRTOERYD
O FRMEL, FRAMIBE O, LD KE BEN
HHTLERDE, Thbb, RERETHEOEHE
A AR L 2 & 08B A R A DL R
W, avAEZIALEDZFNFPELIARILEDIZ SN
BoTWi, $72, B3I - EBRILO T VR MY,
GOFIR, 150534511, # W NEROmEL A
FFhihh ol BROEMRIIF AN, &
Fo, WROBBLEL, 2 VRANAE h%hmwm
iR oAb, RMADVRANOEREHIL, B2
FHLER A CRRD D - 72,

3, TR R OBRME S ESRINGE

WA (7o pE A, TLY) SEEEN (LY
A, FARE, 2wy, F ERAN AN ¢ i e SV N

N EHEEOTERAE & IR T L, sbt
T, R R E S RO o W T RIHE L
77

RSO S B, Ty RN ORRHAR AR D
ENBH5TDIE, T ﬁJM DAHRTHY, HOED
13, 10~50%0) RROL 7=, & <1z, 2ROZERIL 2
EEE, 2vEA L O)bm' Habsix, HEIE D LEL -
Fro =Rz VR A D OREHARRNE, SR AL
xl/xmmwww%,%W%?mw$5T%»to

ZhR5OMERE LD, 1b>MMkﬁi 14 350

0a % H o 1Y KA FOTLE, 7y htd & %m
T1~2 b/ﬁf"&4ﬂmsxm_c

g %/;0) ixhk ToOMNMTE, TR MH?IJB'/?LF
I - O ,,J) SN ok, aVELNE
FHIX O HJWDPI CEIBMERIR, T an LU
F 70 ATRERIE AL,

»»»»» ﬁ,v/va@mm#,phgwﬁW%nié
BBz oW THEEL S, Ty EasF
OF ABOE BB G I, MBI Oz EATRRD
BRGhoTe L, Lo AEFy s OHRER




BHIAT VYRR POBREFRIIET 3 HENFE 31

L, S AXFOBEOERIE, BEARK LB
HARL 7z, 20L&z, EWoEHI vfi?ﬁ
HOOWRIIZ 280 S » 7248, HHEth O & KR4 B
TIVRANOBAIZEZ DS 2L, Ao ,VE
CREMLAKIEY, B4BER Gk, 2hs0
SHRERE S L, R AT YRR PP
ERBOWTIRE LA, 2OREAY N LIS
RICEMIE R 32 L SRR

ULWﬁﬁ@,ivWW@%%ﬁttﬁ<mﬂﬂ)
HEWTEBINZLDOTH A, 7 2 TRBIZELS D
ﬁ?s%f*#%v%~%3y+<h®%mw%ti
SIEED LIEERME B L ORI 2 W ¢ L e
D SRR EIT » /-0 ZO/E, RIS o>
EFR e NRYDUEE ADFI b TRIEL: L2 5,
IVRA PRI ST B E 0102 %D DOk
Rlshy, | M BELHESNA, £/, 2VKR
PEFERL - DIBOERMEYE, fRE 2EE
F =T AR A A v HRES, HERIK, Bk
ﬁuxkﬁmﬁﬁﬂh<MM@@%t%&ﬁﬁm%%#
1z k4 ZE R

it,fwnivﬁwwwﬁ%ﬁﬁ%rowféﬂ
HUZAD, GUOOOEETE, NEXAIZEIRD
SNGro7d, BRAKMEDSE 8ETIE, Hﬁbi)‘l_m*@
ROBEREEP LR L, 72, 782 CofERIL,
Morio, HBOEEIESELSSY, Lz, BHE
BOEAVPHECTHY, 0082 M e & HI2A

ERHEOIEEAYERS, P cEHEIh2
ZERRBOT, ahTH, B AKBEROMINEA
P, MOBEBEIDLE, -,

INHORERBELEST L, LR TR
Ena A OBREMRE, BRoFhicg s
o, TVRANROBEBEERLY I AE, ¥o

~WVREDGRLKREL P/, LEAFST, 20O
DAVEZLS, REHIbE-T2BIBHsh A%

LI, HEPOESBELIEIE, TR FmIzE
#7;&#?@éﬁqu<t,ﬂ/*xh@m%iu
BEATWAHHEMNE, FM, 10a %0 2~3 b ok
BT, 4~5F®BI2E, (BEOERBIBEEST 2
ZERTBD,

INSOMERER D5, BESS FAEBIHAD
LEOLTHERT A EPTEZa v EA ML, Bk
BRI BN T, FECHTARUEL ~28H D
SEWIEMLL 2L 01zowT g, FIBEPTETH S
I 1

Fl, OXIBRBELEFRIATARAZ 2K
HDTDHA, b=F NV ATFLELTOREROTLANF
=R VRANEEET B 200 7 A S ORI
AEEETH DL EERL .

50 B X #&

1) Bagstain G,etal ! Experiments Made in

Bench Scale Composters, 1. apparatus.
358 -363., VATTEN (1974)

2) Chanyasak V. Kubota H.: Carbon /Or-
ganic Nitrogen Ratio in Water Extract as
Measure of Composting De gradation, J, Fer-
ment, Technol, Vol. 59, No. 3, 215-219(1981)
3) —~ ., Hirai M, Kubota H,
of Chemical

Transformation in Water Extracts during

. Changes

Components and Nitrogen

Ferment, Tech-
Vol. 60, No. 5, 439-446(1982)

4) —————o _ Katayama A, Fukui M, Mori

S, Kubota H. ! Effects of Compost Matu-

rity on Growth of

Composting of Garbage, J.

Komatsuna Brassica
Rapa var Pervidis) in Neubauer’s Pot, 1.
Comparison of Growth in Compost Treat-
ments  with That in Inorganic Nutrient
Treatments as Controls, Soil Sci.-Plant Nu-
tr,Vol. 29, No. 3, 239-250 (1983)

5) 554 [A HORBRIEMIL 3R | 30T & BEEY,
Vol. 9, No.8, 9,11, 19-55 (1979)

6) Daniel Colacicco ! Economic Aspects of
Composting—An Analysis of Current Costs
and Benefits of Recycling Organic Wastes
by Composting—Bio Cycle, 26~230 (1982)

7) BFFECE, WISEEE  BEEEMONEIEE &k
NRE(ZD 1), BEHGR, Vol. 26, No.3, 119-

122 (1971)
g —— —— D EEE RN O LEE R
EMARE(E D 2), BEEH, Vol 26, No.d, 157
~161 (1971

9 B BN CAMIBLEEE, 114~ 129, ) 5
(1959)
100 EARZES D TREROWE - 055 X ORI 12
TAMRMEE, BHAM4ERE (1970)
11 fd B BBRM5ERE (197D



32 1985 &R B ER AR RE $1275

12) 17 :i”ﬂ%¢W<wm> 27) FREUE T MRS O HeAL, TF2EY v — 5L,
13) Pl IERIATHEIE (1973) Vol 2, No.2, 2226, BRMRUKREHHE A 2
14) /b ,,$u48, 499R./F  (1975) (1979)

15) China ! Recycling of Organic Wastes in A- 28) Ito K., Hirayama Y.: Semi-Wet Selective

gricuulture, 107pp. FAO (1977)
16) Golueke, C. G. Reclamation of
Solid Wastes, 249 pp., Rodale Press (1977)
17) Harada Y., Inoko A.:
the Cation Exchange Capacity of Composts

! Biological

The Measurment of

for the Estimation of the Degree of Matu-

rity, Soil Sci Plant Nutr,Vol. 26, No.1. 127
- 134 (1980}

18) —

Cation Exchange Capacity and Degree of

., Inoko A. [Relationship between

Maturity of City Refuse Composts, Soil Sci,
Plant Nutr,, Vol 26, No.2, 353—362(1980)

19) Hertelendy K. :
Quick Method to Determine the Degree of
Humification of Refuse Compost, I RCWD
News No.7, 1-3(1974-11)

20) AL BEEYHINL Y 27 Ak 2 OME, H
K EFER, Vol 19, Nol0, 1191—1200 (1977)

21) ! fa) Art. Farm-yard
Manure, Journ, of the Min. of Agr,28, 398-
409(1921) .
to the Manufacture of N Fertilizers. E. P.
219,384 1924)

Hutchinson, Richards

b) Improvement in and Relating

22) AF B DEREEHEI IS O T OEER, A
st Ay 57?%‘?& 2324 {1955}
230 HOFEE PR s ST 7 -0 kD

2 Tl S B N S NI
Vol 50, No. 2,

BHEOEBMER, TI5H,
127—132(1979)

24) ————— PR RAR L TPy v b 75
74 —lzkA )rﬁfﬁ, 7f\}? FERE S AU O
BURERE D VTHEM:, JBEE, Vol 50, No. 6, 517—
522 (1979)

25) —————— JEHISSE, WERI iR o

YR A MUBLE O BRI S BRE OB 5—,
BRI B (Chgllii)), 334, 165213 (1982)
26) Inoko A, Miyamatsu K, Sugawara K. Ha-
rada Y:On Some Organic Constituents of
City Refuse Compost
Soil  Seci.
234 (1979)

Produced in Japan,

Plant Nutr, Vol 25, No.2, 225-

Paper Chromatography, A v

Pulverizing System-A Feasibility Study, 1
(1975),
servation (1975)
29y TUPAC

45—53, Resource Recovery and Con-

Information Bulletin No.2,

127pp.
Pergamon Press (1978)

30) BFEAEEYOT v RR MUEROES, B
iﬁﬂfxﬂﬁ, Vol, 7,No.3, 44—49 (1978}

’/Ff? £ ij:l] 33‘ *éti/)\ »n%nf £, 677pp.

<1922>
32) MESIMEANTESS BT 49, 17pp. (1920)
b E A, 257pp. (1980)

G L ETREEY D 0 v R A ML

NIV

b MR EN BB 205, 1
2, 152pp. (1981)
R L S B LA R, R,

gk (%), 9lpp. (1981),
i SR L BRE SR X AR O A
TN T EEERING.108, 18 — 21 (1979)

G ZAHROREIBILAAR Iz, ARz B
5 USRS OIS, 63-79. &[HETE W
(1960)

38) WIRELS D EBHTEILOSEHEIR L HER, & 1 3R,
1\4*7/1\71/}\33‘%? AN, 1 -6
{1955)

39) REECS L HTHBEROSRAEIR LR, S oW,
SAay PTT v PERR, MEINETHR, 7 - 22
{1955}

40) ANEFEY, BREERED D RPN POUSSERNE, o
N RER, Nol08, 1427 (1979)

41) 79— Vv ry — DREHENBOMEA
MR, 95pp. (1981)

42) WARSEEE, R ESR | RE AR O LS
LA (2 @5),/%3%&1@, Vol, 26, No. 5,
215-217 (1971)

48) WOkl RS T 3 50T 2 A
T4 vy, B B No.7b, 77{’3\1?’(*’53‘, 100-103
(1975)

49 ——— DTS A0S B B BRI O

HORTL & MEIRIE, Btk FRE, Vol 46, Nol2,



HFEZHD v RANDOBRERNBIZHET 3 EENE 33

39—46 (1978)

45) - IUPACE B WA &ML S (21
HIRE LT, JEREL T3, Vol 36, No. 4, 299-308
(1978)

16) ————— 1 FHEHESTREI O BRI & R

=, AL oEE, Vol 37, No 8, 64—69 (1983)
CHTHICEE R R B 2 L HEARBGE TR T R

15, 30pp. (1977)

48) FMiTHIC LB R ER & L SlidioHEI0 LR
BT B A gTR SR (REAUS3 4R e 88 ), 75ppl(1979)

49) CETHENS LR A - 2 AT l\ils/\",:\jhlr
HENBERRE B T ARG (B IR RIS 4 |if wmis

—IREDOHERFE & F OFIH }ni I/Ha“ WA

%}, 149pp. (1980)

50) A HTHEARLRI BN SRR B Sy L ST AR L
BT AR (RS4RI E), 40pp.{1980)

51 ZiiHEIR LSRR R S BT OHERE St pY

BUZBE T B HF9ERC (RRISS ERF ), 8lpp.

(1981)

52) WS D BREH O BARMEIE, A=,
Vol 8, Ne.3 /" Winter (1979)

53) HALBERUBL 4l 0 FARVER—V A 2y v s

DIz iz~ 214pp. (1979)

54) SR, OWCIEE, B ER . SiliEEw o o

O UER b%ifﬁfu&@&#p{rv'”& EFIFIZBES 501
%, 7**1~7 sPEBAT (1977)

55) PR RE, l”, ﬁ?—?”lf‘?ﬂ B 0 =

VAR A ML R O N R RI R S B
E 10—2~14, BN G ST (1978)
56) AR BLHBERIE R I v 29pp.
(1932)
BEMOREBAN XA B L W A2 VAR Lo
rﬁ‘n HERHIZ DWW T, 113pp. (1981)
58) BMUKPEHAT 2B | B ﬁ’%}@ AR
NEERF A O EE O BRI 3%, B
FHCHE, 151, 170pp. (1983)

59 REF B AMIMEREMO T AL X —EEE LT
DG A2 — WA RIS 1 FE 1 AR B2l e 12 &
S5%— 21pp (1977)

60) USDA ! Report and Recommendations on
Organic Farming, Report of USDA Study
Team No, 0—310—944 /SEA 139, Government
Printing Press, Washington, DC, USA (1980

61) Satriana M. J.

:Large Scale Composting,

269pp. Noyes Data Corporation (1974)

62) FEEBNES ARSI S, SRS,
TN LR S WERERMBE R Y 25 408
SR (55 R MY ARG R, 554pp.

{1983)

63) 1AM, dEAZ ’i’ffIS‘F BEIR D YR A ML

DWW ETH) AR v RA o tigERTo
i, Ef{,;um\»}\r%%, Yol 27, Nol, 84—94

{1982}
64) WL M FAYIZHE Y BREWO T v HEZ ML
DFIR, BEEHGR, Vol 7, No.3, 6977 (1978)
65) A8 S PN EAEE L B o v 2 M e

327pp. (1981)
66) Stickelberger, D.

Organic Materials as Fertilizers-The Pre-

: Expert Consultation on

sent Situation of City Refuse Management,
1—11, FAO,SIDA (1974)

67} Sugawra K,Inoko A, . Composition Anal-
ysis of Humus and Characterization of
Humic Acid Obtaind from City Refuse Com-
post, Soil Sci, Plant Nutr, Vol. 27, No.2,
213224 (1981)

68) Sugawara K, Harada Y, Inoko A, :Color
Change of City Refuse During Composting
Process, Soil Sei, Plant Nutr, Vol 25, No. 2.
197 ~208 (1979)

69) EREHIH ?ﬂﬁsf‘flgé‘fiﬁfff/ld)%'!‘é‘ié:ﬁ?’ﬁ/)“ DIEFHZIR,
'HJB}?%’,VOI 50,No. 3, 273 —284 (1979}

70) AR %’lﬁlhbiff]‘bf\(” CL AN F - F DL
B A Y = AP BO—, T AT 7 A, No. 16, 30—
—33 (1980

T TR, BRI LT A OHEI AL 2 2
T A, INTREEER Noo 108, 10~13 (1979)

72) TR, BPAGRAE, HERRNT D HH 2 a0 R
TERE S E, = TR, No. 93, 2--6{1975)
73} EXDGE, WRIREE A h%:ﬁfﬁ/)ﬂ ¥R A ML,
OEEERRE, BHIIEB, W335, 95—162

(1982)

T4) LDEEESME BRSBTS AR, oK
& BEZK, Vol 19, Ne. 10, 1231—1238 (1977)

75) WAL, ANRIEE LRSI SRR O
FHIZ DN TO—FE LB B EHMETH, Nob,

22—40 {1977

76} Yoshida T. Kubota H. ! Gel Chromato-



34 1985  hZSIL B R SRS 1275

graphy of Water Extract From Compost, J. 77 EEEHEE L MROEEEABINENE, @ER T
Ferment. Technal, Vol. 57, No.6 ,582 — 584 (1979) ¥HHfilE, 66pp. (1980)



HHEIHT YRR P OBERE T 2 EENTE

35

H90R B AR M 4,

ER

1 i a3

5 2 B HAW
H2E

o 1 AL, M

2 At 1, A

55 3 SR, B LS
B3E

51 SAIEZ, W RS, Bl

o ey

% 2 3 WH #, R, e
SRy HIM i, WO

AT SR,

RIFRRE B OIS LB, M &
HAEHL -,



36 1985 #ENRZEBAWEMIERE B1275

Practical Studies on tne Utilization of

Municipal Refuse Compost

Toshihide MATSUZAKI, Kiyoshi WACHI, Harumi KAMATA,
Hiroshi YAMADA, Masayuki MOCHIZUKI, Yoshio YAMADA,
Akira UTAGAWA, Kozo MASUYAMA, Ichiro CHIKAOKA,
Hideaki HAYASHI and Hiroaki SUMIDA

Summary

Nowadays, to find out reasonable treatment and disposal
of municipal refuse have become one of the major concerns of
the local government.

Under the existing circumstances, the treatment and dis-
posal of municipal refuse are done by landfilling and incine-
ration. However, on the environmental and resource conser-
vational point of view, it is indisputable that composting of
municipal refuse is the most effective and favorable method.

A study was conddcted to establish a recommendation on
the use of municipal refuse compost for crops through histori-
cal, technical and economic researches and investigations by
the joint efforts of the Cooperated Project Research of the
Agricultural Research Institute of Kanagawa Prefecture during
the period from 1979 to 1983. This study concludes that sort-
out of municipal refuse prior to its recycling is the most
favorable means of obtaining better guality compost.

"If it is separated before utilization, it is a resource
for waste recycling."

There seems to be no suitable methods, excepting the comp-
lete separation of different resources from municipal refuse
by individual house-holders. The above conclusion is drawn

after performing a series of studies which are summarized as
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follows.

(1) History and Present Status of Municipal Refuse Compost Pro-
' duction in Kanagawa Prefecture '

In 1909, The Agricultural and Forestry Department of
Kanagawa Prefectural Government recommended the use of munici-
pal refuse to farm land, This was one of the-earliest recommen-—
dations published by official agencies on utilization of mu~-
nicipal refuse compost to farm land in Japan.

In 1954, after the world war Il the first compost plant was
built in Kobe under the assistance of WHO/UN. Then in 1955, a
new processing system invented has been started in this prefec-
ture. Due to a new process that municipal refuse is mixed with
night soil, people in other prefectures has payed attention to
the plant. The nutritional components of the compost produced
by this process was also highly evaluated. Since then similar
plants were built in other part of Japan, although on the mu-
nicipal refuse composting continued to be concentrated in this
prefecture for a long time. In 1961 and 1965, two composting
plants were built in Odaware and Miura city, respectively. How-
ever, due to quality degradation of municipal refuse casued by
the drastic changes in the economic and social status, those
plant were forced to close down.

- Inspite of such failure, in 1972 just after the oil cris~
sis, a new test plant has been constructed in Yokohama city by
the Industry and Technology Agency, Trade and Industry Mini-
stry, with the purpose of complete utilization of municipal re-
fuse.

On the other hand, shortage of organic manure was serious-—
ly recognized by farmers in Miura Peninéﬁla which is known as
vegetable producing place for large cities. As a countermeasure
for solving the problem, a project team was formed in 1973. The

project was soon reorganized by the Planniﬁg and Technology



38 1985 #hZS)UL R AR EGE 12T

committee for Compost Manufacturing Plant, and continued its
research activities until 1980. As the result, it is confirmed
that there is no other organic resources than municipal refuse
producing from the area. The committee also concludes that com-
plete sort-out of usable organic matter from municipal refuse
is the best means for composting. For confirming this principle
municipal refuse made by individual house-hold was experimen-
tally sorted out. Unfortunately, the plant based upon the re-

sult of sorting was not built due to financial difficulties.

(2) Difference in the Physico-Chemical Properties of Compost
Between Sorted Refuse from Homes and Machinery Sorted Ref-
use

Compost used in this study was produced by the method
originated from the Technological System for Resource Recovery
and ytilization Municipal Refuse. Basically, almost no differ-
ence was recognized on the chemical and physical properties of
composts produced from ordinary compost and those produced from
the other systems. Namely, only a slight change in the physical
appearence and compost maturity was observed. It is needed to
note that secondary fermentation is required for another month
or so to stabilize its organic matter, and also for reducing
presence of broken glasses, vinyl tips and heavy metals observ-
ed in the compost. But content of those materials in the com-
post produced from sorted refuse from homes is negligibly small
when it is compared those of the mechanically sorted ones. The
content of heavy metals in the prior sorted compost is equal or
less than that of compost produced from paddy rice straw, and
showed almost the same level of heavy metal content in the soil
where the field experiment was conducted.

In addition, no difference is recognized on amounts and
types of organic matter contained in the municipal refuse com-

post and cow manure compost. And desirable application effects
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to crops were expected. Almost the same difference were detect-
ed in the cow manure compost and municipal refuse compost on
the decomposition rate of organic matter in the soil. Amount of
carbon dioxide evolved from the soil was the highest when muni-
cipal refuse compost was applied to the soil. And also, no in-
organic nitrogen was detected within the period of 60 days
after application of compost with C/N 19 and 45 days with C/N
15, respectively. Mineralization rate of nitrogen in the soil
was higher in case of cow manure compost than that of the muni-
cipal refuse compost. But it is recognized that the mineraliza-~
tion rate of organic carbon in the municipal refuse compost is
of more advantageous. Application of large amount of immature

compost brought unfavorable effects due to nitrogen starvation.

(3) Application Effects of Sorted Compost and Ballance Sheet of
Heavy Metals in Soil and Plant.after the Application of
Composts

Field experiments were carried out to determine the

effects of municipal refuse compost to ordinary crops (Peanut:

Arachis hypogaea L. and Wheat : iritium aestivum' L.) and horti-
cultural crops (Lettuce: Lacluca sativa. 1,., Onion : Allium cepa.
L., Komatsuna : 'Brassica campesiris L. rapiferafroug and  Cabbage
: Brassica oleracea L. var. capitate L.), as well as the absorp-

tion of heavy metals and other nutrients by those crops. As a
result, application of municipal refuse compost to crops in-
creases the yields more than 10 to 50% than those of control
excepting the case of peanut. Application effect of the refuse
compost to crops is higher than that of ordinary compost when
large amount is applied. In general, it is recognized that
municipal refuse compost shows high responses to crops with
high response to nitrogen and winter crops, respectively.
Basing the results obtained, it is concluded that the ref-

use compost should be applied to crops except peanut, at the
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rate of 1 to 2 tons per 10 ares when it is used together with
chemical fertilizers.

Besides, almost no difference is observed in the contents
of component of the crops used among the applied with ordinary
compost‘and municipal refuse compost. It is noted that chemical
characteristics, such as pH, exchangeable calcium, degree of
calcium saturation and available (Truog) phosphoric acid of the
soils are increased when the refuse compost is applied.

Influence of heavy metals to crops was also investigated.
The results obtained are summarized as follows; no difference
is observed in heavy metal contents in the edible parts of pea-
nut and wheat,'among plants of refuse compost and the control.
However, the zinc content of lettuce and cabbage, and the zinc
and copper contents of onion are higher in case of refuse com-
post treatment than the control. Although these was no differ-
ence in heavy metal contents in the crops, The content of zinc
and mercury in soils are clearly increases by the compost
application and this increment is higher with the increase of
quantity of compost.

It is, therefore, concluded that heavy metalslcontained in
the compost are accumulated only in the soils. Above experi-
ments were carried out mainly in the field of the institute
where greyish lowland soil occupies most of the cases. Experi-
ments were also conducted in order to confirm the application
effect of refuse compost to crops on the Kuroboku so0il, vol~-
canic ash soil, which occupies largest areas in the Prefecture.
the results obtained are summarized as follows.

It is concluded that about 1 ton of refuse compost per 10
ares is suitable for application to crops when the chemical
fertilizer is applied together. And the chemical character-
istics of soils, such as electric conductivity, total carbon,
total nitrogen, Truog's phosphoric acid, cation exchange capa-

city, exchangeable calcium and potassium, and base saturation
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are clearly increased by compost applications.

Until 5th continuous planting, there is no difference in
heavy metal contents in soil and crops due to application of
compost. However, it should be noted that zinc contents of
plant are increased at the 8th continuous planting through the
compost application. Zinc content of soil is also clearly in-
creased. In general, heavy metal especially zinc and mercury
contents are increased in the soils.

Accordingly, the newly produced compost, namely the sorted
refuse compost is recognized to have almost the same effects
with those of ordinary compost. There is no marked difference
in contents of‘heavy metals, pieces of glass and vinyl tips in
the new one and ordinary compost. Therefore, when the new com-
post is successively applied for a long time or in a large
amount in each time, the contents of heavy metals and impuri-
ties such as glasses or vinyl, etc. should be accumulated in
soil, especially the zinc which is abundant in the compost.
After 4 or 5 years of successive application of compost in the
amounts of 2 - 3 ton/10a in each year, the zinc content in
crops is clearly increased.

Accbrding to»those results obtained, it is clear that the
newly produced compost may possively be used only if the com-
post materials, municipal refuse, is completely sorted in the
individual household. And also energy balance as total system
in the disposal and utilization of solid wastes could be favor-

ably maintained.
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