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Summary

I. Title

Development of a Subsidiary Material for Animal Waste Treatment using

Fly ash

Il. Purpose and Importance of Study

For success of livestock industry, it is important to reduce production cost of
livestock through stability of marketing and selling price, but livestock manure
management is regarded as more important thing. First of all, mositure of livstock
manure, that is contained high moisture, have to be control and need such sawdust as
amendment. But there are a lot of problems to use sawdust as amendment. For
example, supply of sawdust is limited in our country and takes along time to make
compost. Fertilization is also hard. Especially, owing to short supply sawdust’s cost is
rising (1991 : 20~30 thousand won/ton — 1994 : 50 thousand won/ton — 1998 : 110
thousand won/ton).

Fly ash, that is produced waster matter at Samchunpo Thermoelectric Power Plant,
is studied as a substitute matter of sawdust and supply it to farm, so industry waste
matter can be reused and farmers can be reduced cost of management, environmental
pollution and so on (Fly ash production; '97: 3.2 million ton -» 98: 3.81 million ton —
2000: 4.42 million ton (estimated volume), the amount of reuse: 13%).

Therefore, this study was carried out to (D develop the sawdust substitute matter, @
reuse and efficient management of livestock manure, @ adaption to circumstances of
livestock management, @ study agricultural utilization of fly ash. Livestock manure
management will be easy, the production cost of farm and pollution can be reduced due

to this.
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M. Contents and Extends of study

1. Contents

Livestock manure, fly ash and sawdust were divided into 7 treatments, decided the
suitable mixture rate and analyzed its components to substitute and use fly ash for a
part of sawdust, is using now as an amendment. Cormn, rye and alfalfa were sowed a
field to analyze the effect of forage crops productivity and the benefit to plants as a
nutrient source.

Fly ash, was processed 30 mm diameters, was used as a spread straw to clear up

the benefit of substitute and bad smell decrease

2. Extends and Investigated items of study

This study have done for 3 years ("96~'O8). In first year, utility value of fly ash
was developed and a suitable mixture ratio of the fly ash and livestock manure was
decided.
In second year, it was established the technique of making compost and test it for
plants as a nutrient source.
In third year, it was done the field test at farm to clear up the benefit of
replacement terms and bad smell decrease.
® First year @ Suitable mixture ratio of livestock manure and fly ash, temperature, pH,
moisture, organic matter, total N, ratio of C/N, manufacture of fly ash plastic
machine.

® Second year : Compost, mixed fly ash and livestock manure, was made and
fermetation condition was established at pig farm, poultry farm and dairy farm.
When the compost was given at the farm, the productivity of forage crops and
compoment of the scil were investigated.

@ Third year : Fly ash plastic, its intensity valuation, Replacement terms of spread

straw and bad smell decrease at Hanwoo farm and pig farm,

- vii -
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IV. Results and Suggestion for practical use

1. Results

The results for 3 years study (1996-1998) are summarized as follows:

7t. Develop to the utility value of fly ash and decide to the suitable mixture

ratio (I1st year)

@ If mixture ratio of sawdust is high, it takes short time to reach on maximum
temperature and ferment easily.

@ When each 50% of Fly ash and manure was mixed, moisture was 30~50% and
fermented easily.

@ Maintenance of pH 6~7 was due to mixed fly ash.

® When mixture ratio of sawdust was increasing, the content of N was raising.

® When each 50% of Fly ash and manure was mixed, ratio of C/N was not change in

fermentation period.

. Establishment of making compost technique and effect for plants as a
nutrient source (2nd year)

@ Content of organic matter, phosphoric acid, K, Ca, Mg, Mn, and B of the soil at the
soil, which is given fly ash, increased.

@ After the tested crops were harvested at the soil of used fly ash, the soil was
maintaned pH 7 and contents of organic matter, phosphoric acid, K, Mg, and B was
increased.

@ Each DM of corn and rye was increased 10~13% and 14~21%, especially alfalfa
was increased 35% at the soil which is mixed fly ash and cage layer manure,

@ CP of corn and rye was increased 6—17%, about 29%, especially, as fly ash and
cage layer manure was mixed CP in alfalfa was increased 33% due to mixing fly

ash with manure.
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t}. The field test at farm (3rd year)

@® When fly ash was plastic processed 30 mm diameter with 15% of ocher (yellow
earth), the costs, crush intensity and moisture absorptivity was very good,

® Effects of processed fly ash as a spreal straw decreased NH; and H»S gas at
Hanwoo farm, but there was no benefit of replacement terms.

@ Effect of processed fly ash as a spread straw increased 4~5 times replacemant
terms more than control. NH; and HoS gas was decreased.

@® A lot of maggots and porasites were grown at sawdust pig farm, but fly ash

inhibited to grow maggots and paraertes.

2. Suggestion for practical use

Through 3 years study, the results that fly ash was used as an amendment and
develop the substitute matter of sawdust, reuse and cfficient management of livestock
manure, adaption to circumstances of livestock management, study agricultural utilization
are as follow.

As each 50% of fly ash and livestock manure (DM) were mixed, the benefits of soil
improvement, forage crops prodctivity, replacemant term extension of spread straw, gas
inhibition, inhibited to grow maggots and paraertes, and so on. There are a lot of
benefits, But there are a few of suggestion for practical use as follows to use fly ash
comfortably.

(1) Because fly ash is microscopic dust, a lot of dust occur so treatment is difficult bulk
car and bag need to inhibit dust

(2) Accumulation place of fly ash need to use fly ash comfortably at the thermoelectric
power plant.

(3) Big processing machine need to mass production

(4) Substitution effect of fly ash is very good, so positive publicity need at farm
throngh National Livestock Cooperatives Federation and Related Research Institute.

(5) Continuous study need to embody systematically the effect of fly ash as a spread

straw
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A 13 MA

MR 2254 g0] W 48v0lL $7} Bilel 1/20]n whAle] 4
g Faste o] Holu Bit 5 ABEAIE AT FAAE A%}
£ §Bo® 3 7}xm FEsic) whE NE¥E 377} Lpn ~ 1040
o] oY PHAASH B Ao} uist N7 48 1 9
of Fol Tl$ FITHER HANY wlate] Eo] Muse ol g FUhE
B 48 shEurgol ZRH ook & Aolth,

mehy B d7e T BE FooldE HUNE ERuAAG B
2 o]g3k7] A7 AR YY) B NPHE AFERNAE
JY hEAA AR2FA BUL thAstE v go] o= T Assie 1
B3} ojmytAlE A7stmAt shaT,

A 2d |78y

1 Z&Eaet Nty 84 Sl 4%

FEFOIA WAHE Bt Hegajol uheh aZnt Bz gojel 2
Noz e 4 QEd B dPoNE 3udgY 23¢ Aues wys
of Az Wl (£EUY 8% ¢ PHOB Heshs Fi EYUY
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E 32 ¥ +EZAANZ de| AEFHA At F1E HUHE Ase
AR H2E s 1Y T3 &S viEekd Zojtt

<E 3 &

Materials
No. Swine Manure Fly Ash Sawdust
1 50 40 10
2 50 35 15
3 50 30 20
4 50 25 25
5 50 20 30
6 50 15 35
7 50 10 40

Mgl 318 AR S 2 £ Aoin, HYPolu
7HEE St U2 el ol &3ldedl, FEUTl AY e ¥ AN
Helon AdEs 1308 Zdgede veiidcoh. FUe guiges 7}

oA de| o]&3ti e ZoT o|EAN BEH, fI 5T AAY A2
ol &stdedl, FEHPo] BxPon Az 5.430]9ct (F 4 F=R),

(E O FEE

EEUR RN

Swine Manure’ Fly Ash Sawdust
Moisture(%) 85/92 0.3 35
pH 7.26/7.29 13 5,43
* Swine Manure @ Scraper / Surry
SOTR/0G/1E 154581
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E 5ol Mute) vty HE& Uehia olvh Meiie Baba P
< Alg0s, Si0z W Ca07} o} 64%F AA|SIL 9lem, FF&E njFolAr} 7
9 gl AL velytch

(I 5> Mutye] 333 4

+ £ % T & ng/kg
Al203 31.4 MnO. 243
Si0; 21.2 Cl 230
Ca0 11.4 B203 219
S04 5.9 Cr 54
Fes03 3.8 As 39.6
P20s 2.5 n0 35
K20 2.1 Pb 29.5
Mg0 0.3 Cu 19.4
Naz0 0.2 cd 7.9

(Fd 2 L)
2. ZAIYE

2 AEE 9 WARE 70cn x 45cm x 35cme] FAE upgy gon
7180l B2 JelE ot Hury] 9 Fylel TES ¢ 100 kg A F
g 4 & &rgch

ol #2 AR &I1E 283l JHEFERE HuIHI] 9l5le 7
Tieo} Meixe] Y Fy|EE AR5 glste i #2 AEdyEE
AHESte] Eu|3} 2pEE AYATIEAM AR BFe2 HHE ARtz o

€ A dxEE A5l
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- &5 EHul R 2=MIE JFF) St Exo Hed L i
T2 FAF LEAE Rol & HHE FAIAT

- AtE(pH) @ AR 4R FE st FFol 108 HMY F FI3 w2
slo] ARAF L I A5YL 38l pH meter® FFH AT
423 0 gu APel A YAEE FE] FUE F37] st Al
2 9AYS YA 7o st £EUFE FHsAch

+ §7)E(Organic Matter) : 3E&2 600ColA 32| A7 ¥ FFA
oA HEFE WS FIIEYLE WISl

o &2 4(Total Nitrogen) : Kjeldahl ¥ o2 EAJ3}aic).

- CN HI(C/N Ratio) : AR 9] #718 g 284 BOE U Zh¥)
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NSEX:

A 3E a2+

7b. A3 u} A

Jd 12 2343 YAog £AS: YEERE Hudy Bue 9%
H &2 TYUSHAS ol ®u|s} Y =HsE vehd Flojtl, Futulgol

E4F HIALE SEUAI} 342 oA Gk RaAY Aoz ety

dl, ol B &89 Esudsy (3,000~4,500 keal/kglol 23 &%
HETL delog AgHc) (XY FUY, 1994).

8888838

TemperaturetC)

—
o

o

0123456 7 8 91011121314151617181920 21

Operation Time(days)
3" 1. 2340 SF4 oy 3P 2wy
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. g2 ¥

33 2k FEERE &9 WAoo £AY e MYy, gy 2%
] Zof uhE Eul3 g 2=HHE Uehd Rolt

Fihlge] W2 Aelte i 2%7113.5 TE Uehla, Fit Hu
¥ Eu o] T2 AT 24 Cojy, FUITUZBC] goldTF s
7t Aot AL UEtktth

whepA] Mgt el EnfE FAPIE EYst GEEke] Buist e i
EE AF Z AYHE Sl ciste 50x ciAlste Zo] $& HAeE A}

EH¥c},
45-
o+
~ 35
8D
515-
10
5|
o L i , gy — R ———
0123456 7 8 9101112131415 16 17 18 19 20 21
Operation Time(days)

a3y 2. goiel 29 Huldt e xEy
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TFeHTe] w3

7h. A3 3}

7154 o] Y3t 2o
Ao 23 32 A3 YA FE My
A3 £EHEE vehd Aojcl

U M3 E FUNEE YUY Z97E HE 53.T4xolA 40d, 60
733t Fol Z}2} 46.6%, 48.97%F UEhlo]l F A Eu|3} HAZRA0] &
Lehy s gl

TEZ UEEY MTFEL 240n, EF nPES
3" 2AntE F3A HEE gu|EAFY &2 v
o slo] 32% UAF2 Fhitolct (44, 1995).

P2 2% dA Y sy
i ol whE EulE

i‘«’»‘iéﬁ

Moisture Content

Operation Tirme(days)
3% 3. 23y 29 =3 AR sEEPE
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v & Wy

3% 4t g WA 3 +2sE vehd Jlojth

itz MU E FUEE TYY Ff 30~45% PHUY £EEFE U
ERfS glo] wEo] wad $2 23UL ¢ 4 otk ] YN B¢
A3 o] Z3ugo] ¥ AL UL AR Bl met ZAsitr}
thA] F 7184t

wielA 71EEx Fuid 3R SEEsto] oiyt Nzt Fuke) Ty
& SUHIEE FE3l= Zo] vy Ze® Atgdrh

Moisture Content

0 7 1I4 2 40 &0
Operation Time(days)
29 4. &olel ER % RS FERTR
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3. Atz #H3}

T3 52 62 MR e} Fufo) Tw| Lol whE 23}, geje] WA
A= S vehd Zojch 230 PaloME No, 1, 2, 3014 Ay At
2o T Eo] w& FF 27 A=} A4 UeitEdl, ol A4S A
B3 Ao AE (pH 9.95)8] g3o] T R F AlEHC)

gelz] WA FPols Exd £EUP] ol 878 2P F A
28 Whgo] dojy 2] 4t=rt Addy YAEThe WA Vst 2o
ARRECL 3 H3} 2R 7o) B ¥ dxe F/tded, No. 1
8] Ffole M3 AAeY FYST AEI} S HAoE AZHr) A3y
up PN gz YA BE Uiy 270ele 4 FUtstdcist 214 o]
¥2 APLLF oY ZasE Aog Ueigton ANHOE pH 7-10 ¥
HE qded S dFEE Ho EQo LY S A3 5o )
g Zle2 alsHrh

0 7 14 2 40 5]

Orperation Time(days)
3% 5. 23z Y Py 339 A=Hy
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0 7 14 21 40 60
Operation Time(days)

Iy 6. gzl B HuE AR AEEY

4. 712U W
E 63} 72 4udel By UAUSE EUs LA 48U BS
234, &3 Wle £A% FEER Hulsigy) Kr1EUL A

218 UEpd Rolch,

<E 6> £38T =12 i #3Y {U1EET W

No.
days

0 17.954 | 14.355 | 24.484 | 30.342 | 29.707 | 38.410 | 41.639

7 13.491 | 14,107 | 19,963 | 24,046 | 28.790 | 35.885 | 43,568

14 13.663 | 17.358 | 20.277 | 25.111 | 28.785 | 30.329 | 43.798

21 12.596 | 16.082 | 24.943 | 26.022 | 28,762 | 33.436 | 42.280

40 13.858 | 16.523 | 22.325 | 25.320 | 28.921 | 35.521 | 41.591

60 15.740 | 16.383 | 19.253 | 23.631 | 29.309 | 38.506 | 42.819
<HE 5 =

1 2 3 4 5 6 7
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NEEHM:

B 7> gelz] S22 B2 2P R7128F 93 (29] ¢ %)
No,

days
0 11.855 | 15.184 | 18,956 | 21.065 | 28.065 | 29.681 | 38.433
7 12,019 | 19.309 | 21.142 | 27.636 | 27.636 31.352- 40. 959
14 11.921 | 22,132 | 19.921 | 30.371 | 30.371 | 34.510 | 39.876
21 14,863 | 22.847 | 21,701 | 29.385 | 29,385 | 32.495 | 41.028
40 18.602 | 22.913 | 26.248 | 34.204 | 34.204 | 45.174 | 52.766
60 20.263 | 17.874 | 17,874 | 26,064 | 26,064 | 27.102 | 35,213

1 2 3 4

[4)]
N
~3

FE Bk F¥ /152 dfEe] Eol REA oY e (A
1997) £ o] W2 23 YAl |F71E ol &A etk

BUEYPol WotdSF RIIEHFl FUEL Huatygey e o
< W3 Holx| d& Ao el

= 82} 0¢ MuHst FUE YINRE TPl TARZ gL
2% $34 YBY AE Uehhddch FULUBL Hus 1Y F U
she @EUok) Pae) £UAES} ¥ 4ol wieh AolE Uehis
o Y TPl old4E ALVl FrET Aok Ty waANA
Aol metds YRR Yol vehAl gt

YFes B 3o UAHES TN} %A ko) Fole A F
713 (AFc) SargAel, 1997) H1, AaE BRAE Fold U
AL Fsjel T GBS 7IAE Yaoln YPHOR B Mre ko A4
Yol 7] ool &del Yol 27] YrsEr} wA Uehd 2oz 4
zhgich,
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CE 8 233 £ Huly 3B ALUF A3} (F9] @ %)

No,
days
0 0.354 0.330 0.421 0.563 0.629 0. 667 0.638

7 0.290 | 0.425 | 0.449 | 0.453 | 0.560 | 0.575 | 0,584
14 0.418 | 0.398 | 0.437 | 0.452 | 0.548 | 0.604 | 0.651
21 0.383 | 0.343 | 0.520 | 0.466 | 0.537 | 0.672 | 0.635
40 0.363 | 0.365 | 0.470 | 0.453 | 0.595 | 0.684 | 0.668

60 0.372 | 0.385 | 0.425 | 0.455 | 0.706 | 0.708 | 0.715
<E 5 HZ

1 2 3 4 5 6 7

<E 9 gzl =& Huldt Y] 4T} ¥

No.
days

0 0.588 0.424 0.405 | 0.476 | 0.523 0.536 0.632

7 0.392 0.436 0.443 | 0.577 | 0.592 0.757 0. 621

14 0.391 0.434 0.450 0.559 | 0.622 0.616 0.831

21 0.445 0. 466 0.517 | 0.476 | 0.522 0.581 0.512

40 0.448 0.539 0.553 0.578 | 0.556 0.848 0.779

60 0. 368 0.387 0.387 | 0.489 0.455 0.421 0.549

1 2 3 4 5 6 7

6. C/Nu]2] 3}

C/NHlE HH]e] 558 wehsle 7)1&08 o|fEHIE siAIgt C/NH &=
YEo| wat dBFSA 7] diEe] HulY RS2 E A Y JFo
g ¥ = gk 2Eu SRR A oAy BB Eule] 9l
A C/NHZ} of$ F23 felo]Bg A|q ol WeAMo] AAF T}
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QPE Hio A9 $712L A2 chRE Bo| PR Q7| ol B
M7 FAR kb e AeE yehdr (A3T) BAlgAE, 1997). 3
37 mBol A3au WAucks &3 WAoE AZY Hule oMz}
"4 WA Ui ez AlRec).

<E 10> A3 98 S84 Hu|3 2] /Ny ¥y

No.
days

0 50.718 | 43.500 | 58.163 | 53.893 | 47.229 | 57.586 | 65.265

7 46.521 | 33.193 | 44.461 | 53.082 | 51.411 | 62,409 | 74.603

14 32.687 | 43.613 | 46.400 | 55,555 | 52.527 | 50.213 | 67.278

21 32.892 | 46.886 | 47.967 | 55.841 | 53.561 | 49.756 | 66,583

40 37.901 | 45.268 | 47.500 | 54.967 | 48.607 | 51.931 | 62.262

60 42,312 | 42.553 | 45.301 | 51.936 | 41.514 | 54.387 | 59.887
<E 5 x>

—
[\
w
o
(4]

6 7

CE 11> g3jg S =u3} el o/ne] W
No,
days
0 20.162 | 35.811 | 46.805 | 45,727 | 53.662 | 55.375 | 61.690
7 30.661 | 44.287 | 47.725 | 38.289 | 46.682 | 41.416 | 65,357
14 30.488 | 50,995 | 44.269 | 43,011 | 43.828 | 56.023 | 47.986
21 33.339 | 49.028 | 41.975 | 40.692 | 56.293 | 55.923 | 30.133
40 41.522 | 42.510 | 47.465 | 46.403 | 61.518 | 53.908 | 67. 735_

60 95.063 | 46.186 | 44.643 | 44.785 | 57.284 | 64.375 | 64.140

1 2 3 4 5 6 7
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E 102} 1104 E& uie} o] Fif EYFo| F71d4-F C/Nul= 200]
A 6022 F7IENT Ftt MuiEe] Eyulgo] FUHIEA He| 49 7
< dazky & \igEs AY glach

mheta ol iz} ol &, £, A%, R71E, 4 W C/NH] WHHE F
gl B o A3eypgAlat e oR AT FEERY FHuHE ¢
3 HApRi2 A AHetle] sixEe 5t 50% =t tiA 7} sHssha, 50% i)
T B2 B dE drios g3 RAojetn FHY 4 AT

4. BY T 71EExAe F2x] AMeEZ o ciyan

FE7te ExAE AFole HuHE ¢ SR B A, uF
ol T ASEHI ded, FEETEYolU o5ty Fygol uhe} Arg
2 EHlY Edo] datd £ gith ¥ 12& FE o|£HI Y= SE22AE
TR 54& vehd o2 Fitol M Hlojd £EFL5EL V1A &
AbgTtold 71 de] o] 8E 1 gtk

2 FYUL AALT) 98 &% Zdol ¥ ofuie iy

THE Yol A&t e feluelel W d3g v A "l =y
T A5 M e FU B 7x g2 EAE wsid s
Ao o] &EE BUrIa S G njH AT F4HE9)
A o3t ZYul 7HFos AR ool WA & Roe datdt,

i 7149 AHEAE B 919 EY 2~3uhdold Ao] ‘9o
T SUHLE Hsieln A2 ('98d 99¥)ole B 11T o g 443l
th o7jelct U.R BRI WTONIAH &Hol whe m2tsde] Apwze) zta
7b lgEo] njF FAEA $AL Hite gad Awolr)
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(E 12> B-=pajo] g4t

2 = F B Y & |€ 3 F HUdEr |29
= (%) (%) (kg/1) 2 (%) pH
F oo 13.09 0.95 0.11 756.6 5.4
% A 11.0 27.32 0.09 229.3 7.2
w3 12.86 17.59 0.07 347.2 7.1
TEY A 12. 84 3.38 0.16 214.2 5.1
g} alol E 0.78 98. 39 0.08 450 7.5
2 L TolEl 7.78 87.62 0.75 84.6 6.1

B AR Ay AFUSOE F3H Hudle Eugg I8,
W2 BudsTlold ASStD G Buel 122 NUE st o
o REa oNEAE B B 137 Yok

CE 13> M9 By oAz
A% BUAE (493 12 o] oA B I
o B e
e
20%.1,500 A4 | Y02 Yoo wa | o 750 A, 1005 (AA 5

BU EU S | 9T Builg | €09,0088¢ |+ 1000%) 72
{ jH] 2=0] =9,0008d | ByAu A °°*E%-7H¢aaﬂn}
201 - Al B 23
9 0= x 129 | BF f]:(]m;-d . e A L)
= 4,8008 ¢ )

* R8-S XHY ARl Bt SYsicin /HRT BHXY

H, FulolM d7 UAdEE AREY (Fly Ash)e ‘98t Hzj o 381
HELZ AYE AL F3EAFY 18.3% $EUd, YL Ao HRY
olffe FE AHZAMEAM AEHI Ul APl £Ishs PP A
271 digolvt (R 14 #2). 2=y AN SR E Fouk, mygsg
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de TLE Ao A S o3 Aelol Arh

whetA MEEE Q] JPAE kA 2] FAIRNBA L o] &2 VAL of =AY
SAS 9% dirigoln, FdErt FFHLEE ARG o] &I E Fol
AlA L7tor & Zojct,

<E 14> =9 Hxy] Q88 9%
ek NEgy NELE&

¥ 7 (kA7) | (avdzh) | (%) 4 =
LAEHY e o} 7,900 800 10 1990
¥ 7] o 1,090 795 73 1989
7} 1} t} 5,250 1,575 30 1987
X ok A 2, 605 1,300 50 1987
5 d 11,600 6, 465 56 1989
o|&ta] o} 1,435 900 63 1988
4 & 3,925 1,920 49 1989
% = 12, 540 6,120 49 1989
m 2 65,190 15, 895 24 1989
5 = 62, 500 16, 200 26 1989

5. Mer¥|e] Y71 ARu] A

MU E 2Fo] §olsta FEFT5Y) FAHN NEExe Tt
Bul2} StH g of Ryt gtpojol W 2hog O $EFFEUY SHEE
ot TUSHO IEE AFolA YA oo s, @ =) FHolx
= EQ FHAA 4¥E FA] golof gtk Rolr).

8718 MY Y-S AW TR AE FEY ¥ e uhyoletn
ABE duol iyt Z1AZN) HA g AL stgdcHaY 7, 8 A=),
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agl 7. M3 AYNA dA=EAE (FHYRD)
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1| 2§ soiy

2] ¥ W 5 |_a

3| 2xuy 7 g_a_a___
4] =9) ]

2™ 8. MeH 4YIA dAEE (FHYAD
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A 3. sits719 =lv|E V=8 9 A=

Al A2

A 18 M

MY E 7152 FAREAY JA L o] UL ST 2 A7
A At e 2abd e AFLEEIF FAE M UAEE F5E M5 E
of 4R E chy TSl EHuHsla Al ZER] AMgste dA| A&z

B A4S A BY8D Bl uAE GE BNt HEH Nu
Y EUE Eule) 4R BH3 Bedyel mAE 9% W F2-4U Hy

o ARLBY Padol Y LAE BHI Astel 344, 2 W gy
g FAse ulg T% AYS sach

A 28 A5 U

L Ag] 2 Alg-2 efA

7Tkt N E I Bule] AE22Ee oY vEReg A3
71 918t <E 1559} A2 Aot AJY 7 wjx| & stadch

A AEAELS S5, Y 9 dunE e olF Zzty gl o
sto] Eu] FAj| 2 (dh23), HFU2Y #3H T (8, B AE) 2 5y
o} 50%E MY 2 ciAT Huly (8, EE AR)E o] apy 3w
=22 wfA[3tHch.

Z} <9l AU WAL 3.3 0" (1%)2 sigen 2 A8 oy wE 3
24 AlH| o} 2y wgel E3lATt (27 9).
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<E 15> 5ol cf3t Fuje] AHAIHE 93 AT wjiA]

S 5] v} 4 ME}

4 B V=R eS TRE T LR | AT
8 = = 3 3 3 3 3 3 3

3 L] 3 3 3 3 3 3 3

4 = 3 3 3 3 3 3 3 3

I 9 BF F 43% £ AR
2. AYER
NPT A

MAEATL AZLEEE olstdon Hu| g
& S44(2 5, 1995)8] A7ANE Auslel slule} 2uE Ysto] Az
80%/ha W2 stalc),

3. ] A=

TA HElE P2, £ @ AES ¢ TlN wEeE s s
T EYS TUY Hujo} By} TYFY 5E NUE Aty Mz

rx
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ANSEH :

B & 60 o] ¥5AI4 F AMg-sigct.

FAHEE € AL ARl Hestn e G (HEF), FE (%

2%) X A (RFF) w718 @RzAojA Az

4.

1}

=2

5. A4

ERE

- HHIEY  Yelk, GEER U GAEI Yo Hiln Q=5

BE TR Bu] 9 By T 5055 MEIE oAt SEEy|,

ST A AREuY Y2 EANsiged BHYEL o3} gk

© pH, E.C, &, #7718, AL T-N, K, Ca, Mg, Fe, Mn, Zn, Cu, Pb,
cd, Cr, Hg, As, B

EGEY ¢ AERXRY EY AEY 9EAY B EMsln )

g AT F S5, 29 9 dun 5§ 330 AEFHES sty

FHTY B ES BA5l EQEAY XolE vlaEy sttt

: pH, dS/m, §7]8, P:.0s, K, Ca, Mg, Fe, Mn, Zn, Cu, Pb, Cd, Cr,
Hg, As, B

AIRZERAME £ ¢ AMRENE 3% 43 g bla BMIdc)

. ARAE ENYR AB4Y, 24D, 10aF AB4Y, 10a7 A2
B

%, 2%, S+ FAFA, DU ARBEL] YugE A

2k EH[3
ks 2 AL AR HAY 2AEE 2209 AYER (HE

HEZ)AN dFzAez guiy sigded, Ex +A4L 29, B9y 2
LHFARHLZ 19 13 AR 5IY 29 FrHS 23x] 942
g E23HA Ytk B A2 FElAL (B QY upehgs
Z)ol 2oL} ENEE o] gslAem JyHeiAde] gl Fuld By
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Aepgyjolden Hulshg ¥ FAIEE FYUE Sk sy FLE
3fste sE2Astg e ante dFA dsteu mid 1HE J1ELR 3§
Arh. ExAeFelMe A7 B (VW) 0= L2253 F=5
71+& 409 JHATh

F2E MR 2 diAlsly] ¢jsle #Pes Tt FUY S0xF o
Astar EYste Zojul EYEE o] &3t mid 13 ¥HUIE st HH
7t Z HER sjoirt

<OH 10>8] AF S MHE TS| 42 H2-FY Erlold, 2EF
< FE-AE Eu|2A AR E T S HA "Hcl

<7 10> Mery &4 |

NSEH HEHSS RoERr XMl X A 0lS0l 28t 21/ s8R



NEEX:

e QT mRPE A3 M (ShE ¢ BR4)elA o] Fof
Asd, B $A= 2393 gAoz 14 18 $ASIET 2 sz
UL BxE EYsIA A Z|ALEAE (RE}] 24b7] F3h)o] HxW
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7. SAE EHu|x

AetARS] EHuAE 95l 2EF 4 AL (HIE : 2FF)elA
Pt e, ALY $£AE A3 AolA] ol HAH ALo|SHUERY
o2 1d 13 A% AEAAANLL 2] ZALEAE (RE A2
Fujd Eu)3 uhdg AMgslgct o] wrlelM dPos AMEIIA e ¥
e BE Exot vy Yo TSl £E2ASD AAch 2
19 132 gazy X/ B (F) 209o| ¥FHI|Te = 404
485 9ct,

Mgty A E 95t AR ARo|$UEE El ARAFLE o|F
3 PEA Aol Holxle fxo FUe Tish= 7|E BYA Yy
a2 ALspEA Bt Aol MelE 50 ciAlsle E¥SAch ol F
o] Eu3} AF L2 cfE B9t FUSHA 3 &31Act
8. HFE-Mxty Eu|A|go] EQY X 4%

Metdle= O A2 EYAY avt dR¥E ded, FoulE, 2
W OLRel o AeiE e chakAlE APl AR Algo= JlgA B4
7} 3715, $8ko] FIlElL 2o KISt ltt (3, 1996).

2 dFdME MEdE EURN FAE R SN} EQo nlxe= ¥
ZALEL7] i3t A EHAAETATL AEAETY Eu|RAgT, Buee
Hu), SUEEEy], BUAESEE, AuieEEy], MuiEREy @ oy
BHARENE 217} ALRAEY] EEA U] 3t £E0E 28319 &
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=

o

2o 437 GUUATS AP HBe BEY EPYLY FBL
FYY Fo| EPYES uasiel NUNT EYY FRHMT EQ] o
APE HAEIE stk
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NEZEA :

AEdlel H4tEn Xel SN A oIS &

EQAR e EZFAI B 49 25 =S AL AL BEYE
A23tH 2} HulE A8} BEG2 HHIE A FF 44 28U 23}
qdrh EX 24T 89 25U BEXE st EM3Lct

9. HI-MttY Fu|r]go] ALRZE PAHdo] njx= 3§

MeHE TP Hurl ARFA}E il nlXe 98-S A 3t
o AIRAEL S, IY 9 dUnE FAG e, 7 FES uEs)
A FuA L SEEY] 5 B/10a, EEHY] 4 E/10a % AEEY 4 E
/10a 71&0 2 s}eich

EE IEY U BEPHES S5 29 10a B 3 kegd] FAE 70 cn
x 20 co BHOT 2¢Hy FHzPstglon 4~547|o) ¥ EI|Mut )3 4o
Forh, T 10a @ 15 kg?] E21E 20 cn 7HF o3 Zupsigon guu}
= 10a 7 2.5 kg& Atuiste 82 13 3gch

A 3d a2

1. 3 (ds, GE, A) 715t Murdey Ty Fuis

Y, GE U gAY dgzdes AR gHuly dIAElE 2
3 A <E 16D, <E 1703 Zrh

MRIEE ¥R ¢ $F £ 9 AEN BUveE w5 Ey]
© M7 YA FHulel vjste {71E o] Wton 53] FUALE
H]7F 384, AAr W e fgo] wol vy 384 JEeol MR Wol ¥R
¥ 2oz ey pHe AEHE Z3 ofo] wjeiMs A7t gldou
(7.75~9.80), F718 ¥zt A2 MY ZPo 2 HAA HolA]
+ o= Ueludth 390l Ca, Mg, Fe 52 2lo|7} ¢lalc.
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CE 16> 22 BE
L =| M| EC [R71E

(dS/m)

r (o4
2

T-N K Ca Mg Fe

o
J

Ae
B

8.57 | 5.40 | 50.97 | 2.53 | 1.26 | 0.84 | 0.50 | 0.50 | 0.80
7.34 [71.07 | 2.24 | 1.07 | 0.84 | 0.29 | 0.29 | 0.17
9.54 [14.19(47.36|3.92 | 1.69 | 1.55 | 0.68 | 0.42 | 0.34
Aety] 8| 8.26|3.76 [31.00| 1.41 [0.93 [0.20 [ 0.35|0.27 | 0.22
Aet¥ =8(8.09 (597 |31.57|1.43 [1.51 | 0.36 [ 0.88 | 0.33 | 0.32
A3 A £|9.80 | 6.97 |28.97|2.90 [ 0.91 [ 0.69 | 0.52 | 0.40 | 0.30

o o |
% (%

b
NP

fe | de | e
N
o

B IDE ZEHUY NPPES Ul 20T HUYHE EEee T
Woto] Bu3 stugn) WAYA 22 Wrixe] £33 iyt AddR
g ZARR Folu},

Mn, Zn W Cub HEIY EYPeE WA AsfHAoU, e BUARH
uloh Mes] EyEuloly Ljebutc)

CE 17> £EE0]9 42

¥ S| M | Zn | Cu | Pb | Cd | Cr | Hg | As B

T = (ppm)

Y & (420.6(445.7(100.9| ns’ ns ns ns ns |49.7
By =& (223.4|520.4(103.9| ns | ns | ns | ns | ns |97.5
9 A& [379.5(431.0( 86.4 | ns ns |52.7| ns ns | 89.8
Mty 7| 56.4 [157.6(41.5| ns | ns [37.6| ns | ns | 77.6
MELY =8|76.7 (218.8/95.2 | ns ns |40,9 | ns ns |126.2
MEk8) A% (114.6(255.2|31.3 | ns | ns | 44.3 | ns | ns |103.7
*ns ¢ AP RA FHEZA IotE.
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<Of 12> FEEY| 42

Pb, Cd, Hg W As= HYHE Y oFof TAGl 715Ex Huloe
e o2 Uelgdth 53], HUE T ZEENY B Ydo] ety
& TSR] Y2 HulEch A viehta gledl, ol MEH Y] & Fo
B BEol W2 AoA 2 o]fE & + gk

mEte e, FE 9L SABTIY @R2AAN A2 FEEHUY HE
& 24T A3 PAIEA BUE AFE ¢ Ry e A
A2 ciA3te] A2Y HEEHNIL ofE {FAMLRE VeI ¢dgton,
AL JIEE A e FARZAY Jtxjet Fuljo]l T A kA4
RN = obfd EA17} ¢ichs 21& o 4+ Utk

I A& ZISExAE FAHE tiyo] &3t she £ A7y A
g 2AEd DeldE A RER 43 3 T15E e Huye
T3 ol Jlee GE, GE U AT dAE L olFd AU 4
the ZES 24dch
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NEEX:

2. FE-Hei3 HujAgo] EQYZ nXe B8

CE 18> A2AE A BAs] AT AYERY EQd¥ee |
Ehd Zlojt.

gutz oz eyl B3 EQY 2y 542 AYES (pH
7188 B& (0.9 %), W& FEAA 3} (100 ppn), W Fol2AVEY

Y GV ZEEE VERA ST

53], 47182 Eg Aago] gy ¥t ohjet 2Fo] WaE 3t
THE GEE ¥4, EEY ¥ o828 5AFE HESE 3= F¥l 4

W, $eiuele J¥ S44 8Y LR sty U tala
7} 8ol o} Bhte] AyFlol EQFY 2B ol W Eakel 4
BEE F24717) ool W& phe B oo} 2 EA7} Aot 27
U BAY ERe EQERAL L Aol ohim AouA 4
7183 Qaggel LY Eoelddrh. AUEYY EQelME Pb, Cd, Cr,

Hg @ AsT $3<4% AL A=A Wttt

<E 18 AIERRY EFPE

sygye | P EC [ d & [f71B] K [ ca | Mg Fe
(1:5) | (dS/m) | (ppm) | (%) (me/100g) (ppm)
3 = | 6.98 | 0.05 | 568. 3| 219 |0.06 |5 95| 0.57 | 29.7
Mi | Zn | Cu | Pb | Cd | Cr | Hg | As | B

(ppm)

|ns ‘ ns |1.31

q ¥ |95 [124] 23 | o’
ugo2A HFEA AR
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<aE IB>AIEEE LIEH SEEYE AST AYEI ESHE

E 19D+ &4, 29 U JUS A3t ¢lst] 2T HU|E A
HEE ARFERXo| AHFt XL FAT F wF] AL AYEF

o] EQEEE BHYT A4S vrhd Folrt

<E 19D A2AE 1E5d FEFHYE A& AR EYEE

NE&EX: HEtsio S22 Mol A XA 0120 &

&t

ol /R

3 B pH | e [g718[an | k | ca | e
T+ & (1:5) |(ds/m)| (%) | (ppm) (me/100g)
o 2 7 6.98 | 0.05 | 2.19 |568.3| 0.06 | 5.95 | 0.57
'Y 2 7.26 | 0.43 | 2.86 [1425.9| 0.71 | 5.97 | 1.87
B =8 6.86 | 0.32 | 2.22 |743.1| 0.33 | 5.82 | 0.91
B AR 7.36 | 0.53 | 2.27 [1185.3] 0.96 | 6.33 | 1.43
Aty & 7.03 | 0.39 | 2,94 |903.4| 0.28 | 6.72 | 1,57
Mty E& 6.82 | 0.36 | 2.58 | 770.3| 0.30 | 6.76 | 1.24
Hety] AZ 7.31 | 0.30 | 2.32 | 751.8 | 0.44 | 6.59 | 1.04
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fat

FAE AN AMeF 2F way gy JuE vl den &
718 ke xjol& uehix] ¢k glch

T QAR Mg EYshA| o2 FUEdEnt 82 3%
& Vel gloy K, Ca W Mg Atol7t §lddch

CE 2002 44, 9 4 gustE uistr] $lste] ztzte] AHEE
ztztel Blu|E Foiste) XA B wpEsty] A AERY Eoke n
FAEL BN AE vEeld ZHolth

Fe, Mn, Zn @ Cu ZE-2 M¥t3 I AFu} FFo w8 AT 3¥S
Uehia] ¢igtont B ke MudE EYsids o FUstke AL el
wedl, ole My Ao B dEo] W2 A 71U Aoz Rt

53], B AEAS] ST F= HJELEAN FAEPAME 0.8~2.0
ppmo] HFSIA|RE M Ao cs 2T} B FFE LehfHrh 2
U g 8o wlE a3kl B #afo] mx|= w3l VEhA] 9hotth

<E 20> ALEAE Y5 ZHEFHE AT AEXERY BEG nPEE
% & | Fe M | zn [cu [P | cd [cr |Hg|as | B

+ = ppm
o) 2 F# 29.7191.5/12.4/2.3 | ns" | ns | ns | ns | ns |1.31

i 5 27.7 /183,91 36.5| 2.9 | ns ns ns | ns | ns |2, 83

Byl =82  32.4(115.2(23.7/2.9| ns | ns | ns | ns | ns [2.15

= A2 10.8 (114.2[25.7(0.3| ns | ns | ns | ns | ns 4,71

Aetry] 95 | 28.4(138.9/25.3|2.4| ns | ns | ns | ns | ns |4.58

MELY =5 256 113.1(19.3 1 2,6 | ns ns ns | ns | ns |5.47

ety A& 166 101.6/18.4|1.0| ns | ns | ns | ns | ns |4.24
*ns @ DJFOTA ZHFHA Qe
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whetd elvel E¢e B¢ B AU Ho] WorE NG AFEH]
2 AEY 3¢ EQU B FFol ot g ot Acta & 4 et

EXF Pb, Cd, Cr, Hg W As JEL AX] EQllA HE&HA| o2 A=
Lhetkict

&, AMEAE AE 1T EPo] NUNE TP HHIE ALY B
ZHEo] #Fxo] ZAE o¥ + v #3 FFEol BH HEFHA Yot
7HEExe] EHH3E A FANEA M AR obFd £ dle
ROZ LIElyich,

CE 2> M & EUY 7HEExEuE A8 B A S
g YL F AERYY] EYYEST B4 Aot

AtEE S54E st FHY F EQY HEE MY AR B
o Axe Mudrt THY FHuE AN FelMe pH 7 £E& AX3IR
Adolen MetsE Tysta] g2 EHu] W N FAIETE pl 6 FEE UEL
el §7183 1At g8, K, Ca, Mg 32 M¥3 E oF 9 JFo
uhE Aol 7h vreA] efatth.

<E 21> S5 THF ANPRY EYGEE

g B[ EC | 8718 | Q4 K | ca | Mg
T+ = (1:5) | (ds/m) | (%) | (ppm) (we/100g)
o 2 7 6.66 | 0.05 | 1.55 | 189.3 | 0.04 | 5.21 | 0.45

i 8 6.84 | 0.08 | 3.15 | 841.1 | 0.16 | 5.86 | 1.12
Bl =2 6.80 | 0.07 | 2.22 | 577.5 | 0.16 | 5.43 | 0.80

& 7.15 | 0.03 | 2.84 | 986.9 | 0.45 | 6.43 | 1.33
AMEry] 92 | 7.09 | 0.09 | 2.99 | 900.4 | 0.10 | 6.01 | 1.09
Mety) =2 | 7,16 | 0.09 | 2.89 | 7953 | 0.12 | 6.44 | 0.93
Aers] AR | 7,23 | 0,08 | 2.53 | 783,6 | 0.21 | 6,24 | 0.93

NBEX: SE30 SMzh Mel SAM Al OIS0 28t A7/ s&8F



Z, $E3} ERol MUy st ALY FPole daEPel tE
Fofl w)sle] &A Ueithed, olatge A= EQY pirt F5 7t
A4F Fe W Al AU Jate] o] 7P 22 WK wEola
g ztgct,

wheld Awte] Mo g g} TSt ALRZGER A]E3te A
S EQol 3o} gt dakg /HEHAA AERFe =& FA HA
EQMEL et A4 Aol g% BFFME HE + U= Yol 42
Ztgch, olE ¥ AN MYHE JEExAE 97t FAAIY 50%E ThA
sto] HES Eu3sia Mud X3 HulE AGSIEEN APEYY fE
vzt E9E B 4 glo] A FEHA VL AR 43 AdFE U
Efe Zojch

<E 22>= MYHE TUY 7SI xFHEE A8 Egl AHui S
g THY F AEEY EQY nPEES 2MT AN MY E TP
THEExEu 7t Eofe] M FFAA HE nAA] derie AE el
= RC2 Pb, Cd, Cr, Hg W As ¥ ZAET A dsrh

(I 22> S54 8T AEEY] EYEE
¥ H [ Fe |M [ zn[co|Pb[cd|cr[Hg | as | B

ppm
o = 3+ 3.9 (70.4|1 8.6 [2.3|ns'| ns | ns | ns | ns [1.02

U % ([37.9(116.1{31.3|3.5|( ns [ ns | ns | ns | ns [1.68

By B8 [34.4(103.0{21.7(3.2 | ns | ns | ns | ns | ns [1.87

S AE 26,3/89.4|33.5(1.3| ns | ns | ns | ns | ns |1.99
ety & [32.9(101.7/22.0{2.7 | ns | ns | ns [ ns | ns |2 32
ey =& [25.4(105.8{21.1|2.7 | ns | ns | ns | ns | ns |2.68
MEHy] AR (16.3(90.7|19.5/1.8| ns | ns | ns | ns | ns |2. 34
% ns @ OFYOZA ZAEZR U2

.]

A
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T B FE2 HHFAIETA t217} 7P Wada HeHE SR
U2 FUeEEn, BUEEE € BUAREYE AENUY B 1.6
8~1,99ppm o|gl oL} Mui¥E Esle vhE MRIIS-EFHH], MVHEEH
H] B MR AR S A &Y 2042 2.32~1.68ppnd LIERCH

<E 232 TS oY F AEEY EGYES E4Y Ajor)
3], Metd]o] A]8L A2 AEX Ca, B W um]edRAE riek §h§A)F)
7187 wiEoll AEAEY] AL FAdNAM FL2 AAHE XUy A

W 2R EQ oA AFeE g4 A 23 vy AE U
BRI gledl, B¢ AEE MUHE T Hul§ A8 EQg] g3

EQGFY QAUT2 Aol Muizst EgE HulE LU EQ0|
T Aoz Usha glem, K Ca ¥ xlol§ Kol odgtorl Mg
P2 AT HLHE T FHulE LU EQeIN &A Uehich

P
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“’

rlr

olejzto]l & Mg UFL AHELG JMAdshe AV AT bz
AAGES FF3 FE o|FARE JIfY 4 o7l wlFol AEAERA A
gh3e] A]§-2 wt=A] Wositia AlRHch

(E 23 39 +8F AHEEPY] EQEE

% B | pH | EC |[®7EB| Q| K Ca | Mg
T+ & (1:5) [ (ds/m) | (%) | (ppm) (me/100g)
o & 6.65 | 0.05 | 1.70 | 413.1 | 0.03 | 5.15 | 0.45

Y 5 6.79 | 0.06 | 2.43 | 745.6 | 0.11 | 5.35 | 0.87
i £ 6.68 | 0.07 | 2.43 | 680.8 | 0.20 | 5.44 | 0.79
i AL 7.06 | 0.09 | 2,74 |853.9 | 0.38 | 5.73 | 0.94
Mery) 8 | 6.91 | 0.08 | 2,22 | 727.3 | 0.11 | 5.81 | 0.95
Aers] B2 | 7.15 | 0.09 | 3.10 | 847.0 | 0.23 | 6.39 | 1.06
Mery] AL | 7.10 | 0.07 | 2,68 | 779.3 | 0.31 | 6.09 | 0.92

E 20t I 4 ¥ AEEY EQY nPPES 48 234
2N E4F9 Fe, Mn W Zn UL Hu|FA LT 2T & Aol7t
Ao} Mgty Eitojiof wlety e xlo|7} ¢)dct.

ZTziu) 29} 9A] Pb, Cd, Cr, Hg ¥ As BE2 Uehtx] gt B
BES U277 7 WU MuEE U HHE ALY EQ] &2
Holgrt,
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GE 24> T AT APER] SRR
i x‘\,,fc} 5 [ Fe | My | Zn [ Cu |Pb|Cd|[Cr | Hg | As | B
T T~ ppm

o] = 44 |47.5/ 9.2 |2.4|ns | ns | ns | ns | ns [0.99
S8 &2 37.51108.5/22.1/3.0| ns | ns | ns | ns | ns |1.35

Byl =2 36.8(112.2/27.4/4.0| ns | ns | ns | ns | ns |1.77
Y A [16.8 90.2/25.4|/1.5| ns | ns | ns | ns | ns |2.57
Mery] &2 1332(105.9/19.4(2.7| ns | ns [ ns | ns | ns [2.08

MENY] =8 25.8(109.2/25.1(3.0| ns | ns | ns | ns | ns |2.65

MEely] AR [17.2 88'3J20'0| 1.0{ ns | ns | ns | ns | ns |2.11
% ns @ OO FHEZA 9IS,

8
7k
5
4§
al
2
1 7 pH
0 7I&
’F.ﬁg A
E-gﬂﬁlﬁl';]
I g

<38 16> 3 2HF NI EAYE
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3. JE-Mei3) u|ajgo] Algatg Patgd nAle %

7t &
CE 25)= Bol MEslo] oA AldA LR At S5l i
qRoz2 $E, B2 U AR 4uNE YUY 2, EE 2 ALEH

BlE A 83 AlEE A Auigt {448 £FE B Aot
Ax4ake Bu|RA g2l thRF (7.46 kg)ollAd 7H8 A Lelston,
BUARAETE 9.43 kg BA t2TFo] |3l PJR4FPo] Tigtoen o
21%2] FE7t Al
ZFo] wetde BUeEEHEE (7.96 kg)7t Agten, AL T
U M3 Fold 2 H24%E Urhidcl, HYHE E}LT HHE
A Y ERM Y Kppo] PJR4FLE AtY o7 §4314 UElRic]

<E 25) AlEEH]o wE S $HY vlil(ke)

AR~ 10a% 10a%
25 Nz | AEFY Azaer | Ao ZARA | 2% cn)
) 2 7 7.46 2.42 2,238 726.3 3.07 260. 4
LAl 7.96 2.56 2,388 768.5 2.39 267.4

&
Y EE | 9.09 2.75 2,727 | 825.4 3.04 267.4
| 9.43 2.99 2,829 | 897.8 3.02 285.0
$2| 8.73 2.74 2,619 | 822.2 3.01 260. 2
Merd =8| 8.34 2.70 2,502 810.0 2.36 264.8
2| 8.89 2.77 2,667 831.7 2.38 273.7
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<38 16> AIBE Yo TE S5%59 8|

"10a B HESY
10a & dEBFH
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g
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2
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<IH 17> A BEYo e S5 SR oL
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B oI/ SRl
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NEEM: S50 F4En Mol RAMM A oIS &



olet ¥ At AETH W 2FYME A2 BWE Hola en,
102 AESLHE FUARHAEF7t 897.8 kg (H2FRT} 19% F)2
2A 7B WAl Jelkten, AMRizE Y Eu]Fe th2TF (726.3 kg)oll
H|3te] of 10~13% FFE et oot 2 Ae 2 AlH Ml ZA UE}
U de AEEHE Y vE7AE Uehle 23 52 shiela *&‘7—}5‘5}

&, 7HEEx] |3 Yol FRle] 50x& MR E ciAstex
o] Zolle Aol7t Q¥ ohzt Mu st EHH EHB|E A8Y FolA
238 FoEe AAS UER glen, EHulg FRol wlet Zabde] A
ol7t el #E& A& F= A&A HIR|I] wEo] EZolut AL
Hste] gato] 23t oz AL

LA
E 2602 9%, €% % AZEHy g U 2, €€ 9L A
BEHIE AT AEEAA Y Tje] 4G vay ROE = K

F 52 AIRZAER Aujste P ¥ AxZ yo] o] &3k Zof f
3 Mgty E3 SEHHY g Al

o] Y24 N E TYst LE ARHNE ALY 27} 8.96
kgl &2 7P WAL MeEHE EHIA] Yyt el H|ste] ARENM]Z
(7.49 kg)7t @2 B25FE Uehlo] ALY H|EA g0 ¢4EE LR
3 olch T 10ad AE4Y = AEFN]7} 319.5 kg (hRLEC} 27%

TT)eE2A JPY woten] Metsg TR FHu|st iR (232.2 ke)ol
vt} ¢f 14~21% B FoEo] o2 Y& Y& vepia ok

whebA By cha]ded Iel oyt A At MR} AR
o EuEE S FARNEZNE B2 HulY NEHSAME S5 A
A& AFshe AE AlE™CL
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CE 26) A &EM]o] ulE o) ¥t v]2(kg)

I ERR Y P o | oy | 23e0)
o 2 7 5. 42 0,774 1,626 232.2 59. 6
Sup o8 5.37 | 0.881 1,611 243.4 | 51.4
B ER 6.91 0.932 2,072 279.8 58.7
B AR 7.49 | 1.065 2,246 319.5 62.1 |

Mets] 98 | 690 | 0976 | 2,070 | 292.9 59.8

Mety] 22 | 6.91 0. 968 2,072 290.5 | 60.2 |

Mery] A& 8.96 0.954 2,169 286. 2 6.4 |

9
8
7
6
5
4k
3
ok
1} TRER
[k 4 {24 2F
oy = 5 B 7 o HEFE
= g 9t g 133 gt E}
T 3 = 2 5| 8| 8|
= = 2 5 = A
= g2 =5

<O8 22> A ZEb|o] E W S HF U0
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<18 23> A SEH|0 w}E T FEY H D

ZAF B

<7 24> By xjuj]
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AR 2D 39 Aga) @ =2} BG
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gt AMHoEE FUM 715EY I3 o Foll BAGC] HEIHE A &Y
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A AL (N FFS B FAXEY ZRI i BEEE U4 2
A2 RN, B BEYF /718 oo 1oy ndEe] ¥F 31 W
EQFT G2 FEI oyt x3pels Algdrl

olgt L VAL M E JHEH TSl ARHE R HE|E A&
224 EQG f71E ¥ F71 2 B} Mg HF FUIE AU €FH
37t d B phe] Aozt U nFRELY FrHEI o] FUFHLeE
Bk 2324 ARZEEY EHFFUREANE ML vl &

ghe 2g A5t Aeta AzHoh

<E 27> A &Eulof utE dust +H/Y v]il(ke)

e i R d POy Py EUE
o =2 F 5.05 0.852 1,514 225.5 62.7
w1 2 5.68 0.965 1,703 289.5 70.1
Y B 4,61 0.799 1,382 239.8 56. 4
Y AL 5. 47 0.962 1,642 288.5 73.0

AgtE & 5.27 0.795 1,581 238.5 65.3

Mets] ER 6.27 1.000 1,881 300.0 73.0

ME3] AR 7.70 1.209 2,310 362.8 73.9
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MNEEXN: ABE2

et FeEALT
<E 28> F33 £8, €€ 4 ASE TYUsid =i Hulg it
50%& MBI Z tiAMsl 2, €8 € AR EYstY vt Hulg 474
A 88 Edoll A Aulit S44=2] 10aT FPEATE A wlay ZRojct,
Fead] Zehd PaFgE B 2T 57.12

ZIF AL 43 7*‘“01 e M3 E TUL HulE AEY T
2] @Bl Aol & Holxl ferhes AR MR Hgof oy I3 Y
A AZE Yehle Zolth

Frol iy 10a¥ M FALE & ©43E AP FUARHE
Al §3F 77} 542.6 kg B A tiRL2] 456,2 kgoll HIE oF 16%7F o] &4te
o, MYUHE TUYN ZEEFNE AT FEY JEFALE HAkeo] oA
2 % ZES Urhlo] AN E JSExAe FAE #8Y F -
v 8] o] iyt s EY fedlitia ¥ 4+ Ug Zolth. F3], Mgty
g 83l EHuE ALY B S XA o]g-go] ofF & A
L2 ety

<E 28> AlGEHe] wE &2 10a% B84 Hlal(kg)

} =2
N zwhd | zapg | MR | 2P [78TAsE
oz | 57.12 20,95 152.79 39.21 456. 22
=y on 49,37 26.52 | 178.74 55. 80 450, 07

i =& 59, 36 34.13 179.39 51.76 500, 76
B Al 67.25 32.20 195. 41 56. 25 542.59
Ay -7 68. 42 28.87 175.19 49.20 500. 52
ety EF 60.80 19.42 172.82 53.56 503. 14
Ay A 65. 32 33.91 158. 58 47.70 517. 86
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<E 290+ FY 2 =8 % AR EUsto UE Huly i
50%xE MYHE oAt &, EE U A} EYsie ¢E Hu|g #7
A& EGlA et Te] 10a &

Toje] =kl Aareke MR AEEN7} 60.7 ke

24 gz
13.3 kgoll W3l o} 20%7} o o} 7bR $4% e Uriton, Mug

EUstA B ARHUT (57.7 kg) EY S431A UEh 2ol oyt
HEE AR d9HE BRHUS o 4+ Q3 Nus EUe AsEns)

2 Lehia gk
et Zeo] tlElME NTYE Ty FERE 92547 Holx|
At 2449 galo] =duUA eobr] ol Ml slaRuwAe 2al

A2 S48 ALAE U 4 ook

A

il
ok
e
i
s
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<E 29> A]@E o] ulE Tje) 10a & FYPAE vlal(kg)

-8 F zomy | zaw | zus | znwe [evass)
+ %
o 2 7 43.32 10.15 66. 45 30.28 81.99
i i 43.18 11.93 69. 28 33.61 85. 40
' =1 49.17 12.62 83.13 39.63 95, 24
i AR 57.70 13.55 95.55 38.99 113.70
Mgy o3 56. 06 13.80 83.54 4542 94.09
ey =8 52,29 12.60 83.92 41.65 100,02
A etE] AR 60. 72 14,37 83.70 39.82 87.59
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<E 3002 5zt 2 EE 2 AES TYsie qE Huel §ie
5045 MRHE tiNdla ¢E, EE 9 AEH EYst UE HulE 77
Al&% Eofol A Ajuldt el 10a Y JRBAES RA} v Y Folt)

dgute] zohfal Pirgrd tiz1e) 47.58 kgoll nlste] FAREE S
Al T 71.26 kgL 2 A of 337t o} wgtow, MEIY 23 of Rof uw}
£ Xole fiadch

22, 24F 9 2E AAE 2 Qatskat e Ago gy
F2Y FFU MYy E3 Ao ulE Aoje glalout tlzFol uslyo
o 34~49%7} o] A Ueldch =¥ ERAAE BAY JA) FUARA
€71 119.12 kgO BN Eu]FA| &7 thxTe] 78.87 kgoll uls| oF 34%7}
w7 UEisten, of2 deaag) npvixe 29 FRU Msty 2y
o fof w2 Faly Wl ¢lglch

53], ddslo] HuiHE T HEEFuE HEHERAE AT x4
24 2R Fifs Y Fulg v|2stq BRI "M &Mo] gle
D= 33 A& ¥ £ Rl FRaiEe] oy M) A gz}
A ekt

<E 30> Al-&EH|of w2 dutule] 10a Y @ QA4 v] 2 (kg)
LA

2 = Zehiy | =y R ZIF | 7MEFELAE
o] 2 F 47.58 4.35 71.20 23.56 78, 87
Y ¢ 57.12 6.98 88. 83 37.74 98. 83
B =8 53.06 6.94 93,04 39, 54 107. 43
B AE 71.26 6.58 119.72 46.11 119.12

MEH 2 47.63 6.90 67.37 35.35 81.25

AEHy B8 45.31 6.62 74.48 35.14 78.25

MEty AR 53.52 6.71 91.80 33.67 102.79
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A 4] Haz U $EFSEYE F £ T o FEZEANEMY
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whelA 48 HeiE ol Kok stn, FAY +EFFYS HFY
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|

Q=x}7) AZLE(TC)
(mm) g ! e | 100 | 200
10 1.31
20 3.63 | 60T ol ARLEo|ME FRo|
.30 5.7 1 A7 Binder glo] 4¥o] E/s¥
B 3.54

<23l 41> Aera)e] AaatA

}E AEY A 47t AESPEA 2 Fo] Bojst &4A 4B
4 o W 9Ely) A5t AA sl Ag3slel My F44 A
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(¥ 3% Binder® BEF o|§Y 7% 4% MY TP L, U2
7l % AR whE R ESE vehz sk

BE 1052} 15% SPA] d2p27)71 IS F A= ZoiA et
om 53|, 30 mE 4H/FE HuHE Ao A2AL B¢ mA=
t 247} 5.333} 6,124 AZR2E7 AL o|FeR & A FET A
7} Z8tAl Lrelyct.

B ] EYH|Zo] TV B¢ IAZE JA FUHE e BPolARt
HEEY ulgo] 15% oo e FAAHY A o] FEHo|x el 3ict
= A E 33t

CE 32> BE TP ¥ N3 g, dxiar) § A2L2E0) wE
A=

) QJAA7] (mm)

E3g, ARL= () 10 20 0
A2 2.63 4.36 5.33

o 60 2,09 2.65 3.80
100 1.29 1,66 3.62

200 0.99 1.53 4.28

d 2.47 4,44 6.12

15% 60 1.76 2.99 5.19
100 1.63 2.27 5.00

200 1.18 2.16 4.27

(& 33>Z BinderZ 2| Q20|EE o8 F-¢ 4¥ e ih|g,
Y27 g dzExe] e yPEE vehiz glch

A 2etolE oA BEo} npisiA2 10%2t 15% TYA] UAb]7]7t F7Hd
TF UHZEE ZsH UEisten 53], JAlAr]E 30 mE Sle] F¥ I

T HLHE A0l A=2AD Z P B =E 24 9.163 6.63224
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AZLE7L AL o]0 2 & Zut} sZ=rt 84 Uelwch 2g
U Aozl ER EYAEY ¥ Ffos BEE Y ¥ uErl Rz
Zetd o 53, zlza}olé—s— 10 E3 & Z 9ol nZ=rt 9.1602
A BEHTIE o 42%8] Z =7t FotE|Adch

E 3 A ecjol= Y Y Muyel TP, YA27 W ARLEo|
o2 e

U A7) (mm)
3y AzL c) =
AL 2.45 5.34 9.16
s 60 2.22 2.49 4.10
100 0.72 1.52 3.14
200 0.69 1.23 2.30
AL 2.62 3.85 6.63
. 60 1.96 2.18 5.21
100 0.76 1.65 4,01
200 0.67 1.32 2.36

(E 3= Binder2A MIA& o8 ZF¢ 4% Huizle EHu|E, ¢
21327] A A2z wd BHZFEE YeRis gt

MM E 5% 10% U 15% EPA JA7|7]7} 37145 B = st
A vEelden 53], ¢x327]15 30 mE dto] A IIEY Hetyle AL Al
23} 60 CollA M7=+ 242} 30.59) 56.4, 492} 44.7 W 51,33} 53.5%
A ARLEE 60 T7HA] &Y Z% sHZAEE F3HA ety
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CE 3> MY Ty 2P My E3hg, 4] 2 Ax2x oE

=
TP, AzLE ()Ll -
2 5. 54 10.8 30.5
5w 60 15.9 29.8 56. 4
100 3.97 4,35 11.1
200 2.45 3.40 5.10
dE 7.57 10.8 49.0
10 % 60 10.2 35.5 4.7
100 2.82 4.43 9.45
200 1.48 3.30 3.69
a2 5.14 17.6 51.3
15 % 60 8.16 31.3 53.5
100 6.84 12.5 15.1
200 1.80 3.52 4.70

CE 355 Binder® MIE o] &Y Z-¢ 4y Hurye Ty, g=la
7l 4 Az =] wtE wHZEE vehlz glth

Mi A A eete] =} npAIAIR 5%, 10% L 15% EEA] Y=H 7|7}
S7HETS =L A Uetden 53|, YAA7|E 30 mE e
RS MY E U3t 60 Cold AZRAZL Ze A E= 42 6.64
2} 12.0, 42,92} 49.1 9 41.42} 60,0224 AZXLEE 60 T 714 &Y 2
T = FhE ook

53], H3LE 15% TUSEL YAA/E 30 mB sl Ayt Y AS
BE, AzolE d MYMog My & wjuc) s =E (60.0)7} #3lgd
on] o]FEe AEBE ALY T YL BAY sdc)
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JU BATlAE 48 MU Wi, $EE4SY, ulRWEY B
F5d U A3 WP PAstd BEE BinderZ ol gl on, A7
ol 7105t} YA271E 30 mn, TRLE IHE sto] HHATR MY
g Agold AZAT F Fo) FYsiglch

CE 35> Mi T 4 MY T E, 437 @ A2Exd mE

M E PAR
U 2t=27] (mm)
X3y ARL B
Z3m &, ARLE (T) 10 20 30
A2 2.03 4.63 6.64
60 4,03 6.66 12.0
5 %
100 1.55 2.60 6.11
200 1.51 2.53 3.05
A2 6.14 12.9 42.9
60 11.9 14.2 49.1
10 %
100 2.60 5,37 7.27
200 3.14 5.62 7.74
Ae 4,85 12.3 41.4
60 6.04 35.0 60.0
15 %
100 4.96 5.28 7.61
200 6.91 11.9 25.4
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