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f (121°C., 0.12MPa) XV & EmiREERFRAZITH Z e, &AW (B, HiE, WE

) RUANVAIERICWRE SN D, FEIC, ERLEE 2 MM L7z EIEFRER T,

AR g SR K AR T 1% O RUBE O — ik AR AR KM B RE B, AR SOVESF R TR R A R L 7RG R

ETRBRHTH-T2, 20 HEAKKOS TRE S N ZAEYIT, EFEfa®E (KN

A F AP —R) ITIFEZGOLD LR D,

i R KALER T, 2N E TICERNERORN T A — LV E B TEL L OWFER 7 &

nNTws 9 ZHhETOMENHLBFTIECIT, i hR e Ny FLB Ao

HNH 5, dpimm AUk, EARNICHABIC L » THEFERAKZERTLHOT, —HED

AR Thd YV, —FH, Ny FRT, SESEAKEMES O T, ST ITHE

BHFRANRETHDLDICH L, XNy FRTIHRIKES LD, Zo0 R, BUSHE & .

&

T D ROGSERADFERBINC R e > TV 5, e

I

L"

WG AT, &L, FUEE RO R

FMFIZRAD D20, Ny FROGEIXZNICLEL ST IR O & KR O JFORH &f

}’_.‘[;"G\% 50
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B i 3 X B B SR AL L R AR

REWCHEH SN D AHBEEY & MR FUOKLBIC K-> TR I KIZHELT 57201

X, EIRE SO AT Y -G T R RER B A, Y, B

M fe U CHERER AR BLER 217 5 2 & NWINEETH - T AR D ETE 750 7 VIR BEEEY

L ER) Hoomife L CHERSROKLHE T 5 2 L2 ARSI v, 1-4 (Z3AfE L 723

for 2GR i SR LB AL B O RN 22 ok LT, £ OfhERIE, WPIRE (&K 350°C, EJ) K

20 MPa, A5 U —ALEEE:10~50 mL/4y, BEEAF U —% > 7 :800 mL, FEZ 27 :2 L

Thbd, ZOEBEOKEEIL, SFERTHEZEA MY R Lz b, WE L

TEHHANLTICELEBHKOR =V NV T EZEA LNV TOREE R N roEiE &

V=Y —THET s Lic L vERiaR T L s ThD YV, FRAT Y —

R Z BT T AREBLZ v 7 123X A Y 7T AREBR R LI ARBEBEIA 2T,

MEREBICHDIFEHAT Y =2 I NBAT ) =2 X R TNEATSH LT,

SS JEBE 10%, 10,000 cP O EEEERIEA TV — 22 FE L CHEGEICEZHREB ~EXT S

TrEARELE L, AT Y —WRICLEWLEY O IALRE L 7B X ONEEEEME R %
i Z > OB EEFK BSER & RIS E IR BR AN o T D IR AR R A L TV B Y,
PRERA TN L D AT U — AR L 7= B W) O 16 B S % Z U —IRIZ L7 g AL

H O TE 5y DRERILEEEE DAL & 2D KO I STV D,
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7

ARIGEZMEA L, BEDLEZAT o I2RR. LT O X 9 7o i sULE O KR 23

L7,

W ol L 72 B4y 5. BOSEAEBICHRE LT LE 9720, RISHWNEICEL Tw

LA TR RELL TV, SHICHEBRT Y —@Eftia N XEze 2T 5RA

IR LTSS EIE 2 RS L2 hid e oy, £ oRER, A

B NGEE T B,

POSEWERORE « 7). ROAT U —RE, KRS ELRPLES L 2 &2k

DSV ARAAR

il

HEERR T X L X — NN LR T o= ax NEERBTE 20, BN —E

DREFMIEZ1T 5 56, WEP KRS L5720, BEAXN-—ATERERE TH LA

BAEE L X2 B 720,

R AKBIC R DB A 7 )V —RENLZE LRI Lvb, BB TORM - 77k

Tatv ADONELE TR D,

EEOESE E, EigPICRESCIE 2RI SE D 2 ENRE LWV, FEELE R D AT

U—DEEBE®ESLEENOOERBKESHLINETH S,

THDDREIG, A HEBEZEY 0O [E T 53 AL BRI e Jis AT BE 722 18 foe 18 1 =X R B SR K AL B~

VMEE K TE TR,
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(BEEFKRT)
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RERE;350°C
B KEH;20MPa
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=/R7
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Py F 2R B K AL

Ny FRIEHEGERKZME I O T, FUSHITRERSG TH 5, HifkdE 5Tl

G B JFORE OB EE SRAF IR A DS D D 050 Ny FROEE . IRH P O & KR O JFEHT &

JEFRE TS 5, HE DY A ARLMBSUSSAT b RICAE A RETH D | LBEREE : 200C

Ny

Hife. /S 1.2~2.0 MPa, WLHREREEAFE : 0.5~10 m®, ALBERES : 1~100 t/H., £ T

=N

HIGATRE & 7> T D,

B 1-5(a) IZHERR L 72 /N » F 3 M SRR AL BRAE i OG22 . 7. X 1-5(b) (2 AL B

F DR « [TES OB Z5EMICHER T2 2 & 2 BICHRE LIZIREF B L OEFFON

2. X 1-5() ([T MR OIRE s X OVE N %2 . X 1-5(d) (32 & A plos 25

A2 R Uiz, AR N F e CHR R UK AL ER SE 8 (R B 25 T ) 8 ) o R BR & [FAR O AL 4 &

FObO THEAGANMICHRLELENTH L TS, EEO TEMRERIT, ¥ 7,

REEE, N T7— FAT—HREELLTICERTH D, MEDOEKED X SR

Ly 7 NICIWE T 2 HBEREEDEZ R AL, &iE&E (2000C - 2 MPa) O fiafikK

AR EWRE AL, —ERHBHLLADOEERKRE T TRASNIEEEYZRT., K

EE T LNy FARICET I 15 0~1 HFERETHILIIZD, TR LX—FHARE

Kk 5, REEIX, BE, B, UWEEOFZRAISNAIGETH S, =22 MZE

WT bR, MERFE RN DS REMEICH Y (AL EH O 1/5) . £ B &R

BAEVAT ATEAWRETH D,

AEEORBEHESABIOHEMIZILL TO®Y Tholz, 1) —RFEEOAEDI &AL

R TE, LYz tHEBRORER L LTHHTE S, £, B H. Xy b
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APV ENBEALTH, LHEBEJAETHD, 2) LR, Hle, ©AFLH T,

%b\%/ﬁbé Z & ﬁ’ﬂﬁ%f&)éo 3) E’%VE‘I‘@@WJ:E _'%I/\i/ﬂé'lﬁ%ﬁﬁf%‘éﬁé N & VC%%

WL & i F L L, MR 1T 2 BB ERB L X7 AR ICE T D, 4) IR, KT X

LAk, boR e ARAEE T L, TN E2EAEHEEICMZ 2 Z L T (2D 25~30%)

R =2 2 MERICERRT 2, £/, "WESn7cfils JOERT, BEERETH L Z

L RIS EDREIERICELD 7728720 0RBMBEL RDZILENG, F

wmCHE) OEAERIA RN T » 7 L AFHE O L mE (WE) onERRAER

D

1-5(a). /S v 3L R S K AL ER 5 [ 0 RS [ ).
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R AKLEIEE S T

mALEE mAEE 2 R A Z—(TM-500)

i 5 %% BRAE - AR

B 1-5(d). N 7 S E UK AL B (B A g 2 .
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1.3 AWEOEW

INFETRATE LB, REGERMBIZERORMREE L 2o Tk, BRI

HERBHB COXRBRLETHDH, ZIIWCEBWTAMETIE, BFMNEE - #IELE Ny

F A R LB IS (& 2 W T2 ZEEREBR 21TV, BRx RBEEDICHO VT, ED X DI

BREAWERICIER T D0, COWVWTHRHAN T2 L2 AMICERT D, £/, L

MaaM2ERe L THAREMA L, HIORFEHICLET D b —Z VEIRB IS

DN THFTT 5,

HARWIS TR 2 2 BEFEW) . AE9E = X0 T /KTB IR IS O W THEER FUKAAERIZ X % [E AL KOS

KMz 0, £ KISHME TEERE BLFURGRIC & 5 R0 L 2N o

PRAICEE T DRI D W THAERBRICE S S MATT 5, FICHERFUKLEIC L5 AN O

UA7 ORBEHRICONTRIME L, BFNRERKOBEOWmE N D U A7 38 AR

IZOWTORETHIT 9,

1.4 AL DERR
AL s EL VMRS D,

1 ETIE, fwme LT, MPEOERLMAAMIT OV TR, ENS O BEIEY L
FEEOBUR . BN O HIEREEFEM O BUR . AR SRS O L, EE e 2 O o i 5
AKALER B AT (G foe o i 2 R AL L T & o8 o T IR B KL B L N T 2
ROAKIHAEE & 2 ORI H ), FFEIZOWTHERDY £ &7,

B2 mTIE, v E Ty FRMERAKQBERIC TEM L CE & EAHMEEEY

DEBOFEREZR LT,
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#3 B TIL., TKEIRZ Ny FRERE KL HIERE I L VLB L, £ 0L O MR
FePEIZ DWW CREMICARAT L 7o, FriC. GIETICE 0 2 A8 HH o # B 5K B A0 #1LIR;
DZEE OV THF L7z, LEY O FRH O " REME I >W T H G L7z,

B4 BT, AEESREER KO PCB O S AKLIRF ] AR U, R SR K AL B 2 E
LD, GRA T =L MBI, BRERLE,

B 5 BECIX, ML L CHUIREIEFNE AIC X 2 RFIESHEAOTFEELZFMT 27D,
I R K ALEREE B L D MRS JRIE R O A T AR EFHGI 28 L, KIRFHES O EIM

e OSBRI W TREAM L 72,
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28 Ny FRERFKQHELEZEM L S EAEERIEYOH

2.1 IC®IC

G R KLH TIZ, H OO Ay (BT I BEREM . 77 XAF v 7, T KBIRZR L)
L HMERICHEBERATRE CTh D, RE T, BIEL 2y F R R KL 2L & %
L., e 2R AR OB EZIT V., £ OB AERD OMERE N5 2 & T,
TS A AKSOSIZ L5 ARV OBFBERICET 27— 22552 L2 HIICERZ
1To7,

BREFRETIIDOUHE TERTH OIPBEHANLHEOEE, VTFBELRITNIEROLRVIELEY
BIZHAA TV UV EHR DD, FAAT L, TORITREFEMEERBEETHEE SN
TWAHME T, REZE6FTHERENLIRVE VR 2OBRBEREEZNLTHEAL. 1
WCHEZENAMFWIEREEEZ LT D, BEICE 200 FELL EO/LEH N mE N TND 0,
FAFTFR T, IIREORHARE, PICEENLIERELZELICEWDIREET 5 BRI
FeET DA, HFRIZ 300~500°CFEE DIRIRIRBERIZ I 1T 2 AN LW 10,

SHINE SN TICEDONTZIIFTLHLAADOZ &, FHINETIOHRICHEFEL

no

-

ﬁ>‘}

Gt =— R DT I ZAF v Z7EMNBEAL TS, BV, adk

W

Y= AHONREG, DSVRED DT ARG, N7 rOofHmE LTORXE D OlzHd

T AN EZL DT TATF v 7EPNDY, ZodRiZidEibe=—1EELZV, Z

NOEZRBEREST DL LEBEOX AT EHRKEET LI LI RD, TDOOBTER

1,000°CLL EomiRRENR BEASN TS, TI T, KERBEANOENIKPTICEASND F
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A A HX T IO W THEEAKAE 21T BRRTR O F A A% REICHE L, #

B SROK SIS D 2 A 2% o B~ D S AYEIZ D W TRRET L Tz,

2.2 MELEFE

2.2.1 Ny FRERERKRISIERE

L2, L2 W THRAE L7z N F SR B SR OK BOG IS & 2 S2BRIC it U7z, S BR B i 12 52 1 &

A 7T, SHE2 m°, R4 7 —H 1500 kg/h Db D& V- 1Y,

2.2.2 EBrE

TR AR 2 I AR R L 2 AT L, BMRFEEY ., EREAME+SEE, B

N BE ST LY FER— R RE-R A, B, A by SRR

JBEIZOWTHMFI Lz, ZOBR, bARBIOBPELAIEN (M) &L T

HBEEWHEHC —EB G > TRAG LEM Le, ERICHWZEE (& L TRMRFEE

W) OFEMERB IOUREIZCONWT, £2-1 BXLUOK 2-11IZR LT,

#F2-1. ERREOME (I 0f).

&]\E@ TQ]\¢@$% (kg) *#Hjt%
T EOWE B . BA ke
Noogmo a3 koo PR Ty d ke
AT
N — A
I Y haa 136.0 64.0 158.0 28.0 32.0 418.0 549.0 131.0
ﬁﬁ%@.
2 kﬁg% 136.0 192.0 158.0 0.0 0.0 486.0 523.0  37.0
iﬁ;i 1
i %5
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FH1 £9I0 FH2 £T3I0Q FH3 T 7

HH 4 BRI HBE 5 Wak CEREH) BH6 Bn)g (JERLH)

B 2-1. BRI L 2B ROR O — il (RMBEED & RBIFEH) .

2.2.3 ZEBRRE(E

FRHEAB LUOHEE (FTERH : 30 7)

FERA R ZRA DI ARG D RBEICHREL Thb X I ~FALXY 7 NT

A LE (X2-1),

HiE - RE (FrEsEE : 40—50 %)

FOSALE (BrZRFH @ 20 27)

BRI E LI BOGTRE T —E R (20 o) BOSAEE 21T - 72,
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FET WE (BT 7) &A HFHE 8 REIEM (FEhbHRIERE) A
X 2-2. EBREEIOX 7 RIEBEANDET.
ARHEH (FrER:R : 15—20 43)
B s FE RSB R sl IR, MEZ D X 7 EEONLVT ZRRKL TH v 7 NDEK
P L7z (X 2-3),
Pt (TR : 10—15 77)
U NDODEINPRIEETER o7 L 2R LT, e 0 2Bk L COLE Y % HE

L7z (X 2-3),

BEY9 A7zl L TORKEL HE 10 HEH% OB O IR R

X 2-3. G A K LR TR O Kk 1.
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2.2.4 SLERARRY DRSS 2T

MUBRMIZ DWW T, IERHR D 2 Gl —RlkD E I X TN, RO RN HEA A F v Uk

EWZOWT O 21T - 7=,

2.3 HRLEBE

xR A REMEBE IR LTy Ny F R R R K SOS 2R B & O 7o SEREAL P SR R &2 1T

STHER . HWER2TOFEBEMEFEIRYIC OV T 200°C, 1.8~2.0 MPa D54 T 60 4y F2 &

POSEELZ & TRIFRUBEMZGED Z LR (M 2-4), 72, RIEM & LT

BREEZ —EOREG CREMITIRASELZ LT, LEYPERLLLT D Z &0

oo Te (X 2-4),

R DREVER 2 JE Lol R, — Mkl oMLE A, MV, NFE, HLEHE e &3 —E

DEIGZHFFL T (F2-2), FEIRFZTAHBICONTHREBETH 72, LLEDRER

N, WAELIETLHEA5AD T & B P FERDR TR D MR S IR TG TS

52 ET, EBURMRIER L L TORBEMOBAMICORTLHILNTEHLEXL

o,

Z 2T, BFEAHMERIEWIR G U TR KSR ZITV, £ 200

Wae RIS T LR of Rz E L, TORRER 2-3 ([T F, HERAKLEE

DB HIZIT, BHFR. Vo, BV ULEWVS TG DAEIEEE L THEMARERE T

BEL TSI LI L, 70, QEBRETHELSATNS ZEnb, HHRHER

MREEE LTHER LT WHERBAEM A AL THD LR D,
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FhE— i Z

(BRI S)
LEERFRT 60 45
JUERE ) 1.8 MPa
LIRS K9 200°C

AER—F
RLBRIEFE] 60 43
JLERIE ) 1.8 MPa
LBRE ) 200°C

it ks T o

(& Nt ak e 47)
LERRFRE 60 4y

JLERE ) 1.8 MPa
RLERIR S K9 200°C

JOR 3 + 7 B
JLERIREE] 60 43
JLERIE T 1.8 MPa
LBRE K 200°C

Valbyd—=HF AR

(5 Bl )
LERRFRE 60 4y
WVBEE ) 1.8 MPa
RLERIR S K9 200°C

KEHE (A hyxF7E)
JLERIEFE] 60 43
JLERIEJ) 1.8 MPa
LIRS K9 200°C

X 2-4. 457 5 FEW O i g SR K AL ER 7 2 RlR O AL
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*2-2. ATED A MY A HER KL U725 B 2R

— % R 5y N4
P T INF Aoy HMAEEB CHUENS NFE HLUEME HUK Y K Ca Mg P
% % % % % %  mg/kg-dry mg/kg-dry mg/kg-dry P205mg
/kg-dry
R EEXUE 105 1043 2.5 81  4.02  2.03 0.41 0.11 0.81 0.03
(%) 9.33 224 725 3.6 1.82 0.3 0.1 0.16 0.03
R & B2 9.6 10.53 22 819 341 1.99 0.41 0.11 0.15 0.03
(o L) 9.52 1.99 74 3 1.8 0.37 0.1 0.14 0.03
FEE2EED 124 1654 2491 38 10.11 1047 1.93 0.17 0.9 0.25
(%) 1449 1449 218 886  9.18 1.69 0.15 0.79 0.22
X 113 1651 2343 407 927  10.07 1.74 0.14 0.91 0.24
(o L) 14.64 20.78 36.1 8.22 8.93 1.54 0.15 0.81 0.21
[ NG VI 9.85 462 226 384 619  6.56 2.45 1.66 0.39 0.08
(%) 41.65 241 346 5.58 5.91 221 1.5 0.35 0.07
[ EENE VI 11 5131 343 333 522 2.41 2.41 1.68 0.36 0.08
(o L) 4569 3,05 29.6 4.65 6.02 2,15 1.5 0.32 0.07
A MERTY 10.7 804 319 857 197 1.13 0.27 0 0.1 0.02
(%) 7.18 285 765 1.76 1.01 0.24 0,00 0.09 0.02
A M ERTY 10.1 809 236 868 176 098 0.24 0 0.08 0,02
(I L) 7.28 212 781 158  0.88 0.22 0 0.07 0,02
HESTF 10.5 17.16 3.85 683 649  4.18 0.91 0.56 0.39 0.09
(%) 1536 345 61.1 5.8l 3.74 0.81 0.5 0.35 0.08
HESTE 9.79 1584 34 709 606  3.85 0.86 0.55 0.33 0.08
(I L) 14.2 3 63.9 547 3.47 0.78 0.5 0.3 0.07
KERIE~A 6.65 4086 23.56 263 3.97 5.36 1.97 1.07 0.29 0.06
(%) 38.14 2199 245 3.71 5 1.84 1 0.27 0.06
KERE~A 8.04 4076 2352 26.8 3.51 5.39 1.98 1.08 0.28 0.07
(I L) 3749 21.63 246 323 496 1.82 1 0.26 0,06
BT 7.73  0.67 034 469 5077 131 0.1 0.54 0.02 0
(FHiR o0 L 0.62 031 433 46.84 121 0.09 0.5 0.02 0
BHRIT 772 1.11 122 451 5138 1.22 0.1 0.54 0.05 0
(0L dh) 1.03 1.14  41.6 4741 113 0.09 0.5 0.05 0
= et 892 1253 1145 51 18.09 6.92 0.87 0.55 0.52 0.11
U Lfk) 11.56  10.53 462 1648 6.3 0.79 0.5 0.47 0.1
Eﬁ:ﬁﬂ\fa\ﬁﬂﬂ’ 8.86 1846 811 63.63 5.51 4.29 1.21 0.55 0.34 0.08
BRGNS 17.04  7.48 57.69 5.02 3.91 1.10 0.50 0.31 0.07
B2 < 3 10.74  0.12 0.68 24.17 6926 577 0.11 0.55 0.04 0.00
O Lfk) 0.11 0.63 21,55 61.82 5.15 0.10 0.50 0.04 0.00
i Bt 6.98  6.51 3,12 3519 4891  6.27 0.53 1.61 0.60 0,13
(=7 FH+EHL<
kB
+RH) 5.94 2,84 3291 4550 5.83 0.49 1.50 0.56 0.12
fir Bt 643  7.41 534 3025 5091  6.09 0.64 1.60 0.59 0.13
(o L) 6.75 487 2861 47.64 5.0 0.60 1.49 0.55 0.12
NF E : ARz FEY) + EX:DRY T EX:WET
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# 2-3.  HHERSOKBOGALER ) D> B AR L 72 HEE D B Sy 0 BT kG S

7 I H Ak v MHRBN LT FEEAT IR
7K o7 57.32 47.01 46.35 53.36
pH (H,0) 4.36 3.88 3.25 4.39
EC (1:20) 2.92 1.29 0.61 2.54
PER 0.49 0.34 0.1 0.84
ESES 21.61 27.42 29.4 23.78
o S 44.1 80.65 294 28.31
DR 0.38 0.59 0.07 1.37
2N 0.51 0.33 0.06 0.54
24K 0.36 0.2 0.12 0.5
K 0.23 0.23 0.05 0.47
B & 0.17 0.13 0.02 0.01

BANT « B %, EC mS/cm

(1:20 OEIA THAKZIRS LHEIE)

i B SRR PO AL BR AT 82 D BEANK T D & A &% & UHHIREIZOWTHIE L2 Rz £

5ITRT, REBRTHEM LIZBEAKIZEW TR, #EFEAKBISREZITH 2 & T, A

T CHHREDNEA L LR S 7o, WERAUKBUSIE, 200°CHITER DR E TO K

o THDHZ EMH, FAFTIFVUVENPBEAELLTWVE SN TWD 300~500C D i 1R FE

EHET D LEIETORELENR D, o T, BEHIKOLUBEIZEBNTH LY D Z A A

FUOUBHRENEMT 52 LIEBAIC VWA, RERTITRERD PRSI, HEE

ROKKIEHEIRICBIT AL A LTI UHE - DEOA =R ANTBIGESTCARATHS, &

%, FEMIZRMGERRAZIT ) 2L T, RICIBREZWPAL NI L TV BER’H D,
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% 2-5.  BEHIK O MR R OKLERFI % O X A 4% EE O .

I B w2 B

(ng/g-dry) (ng-TEQ/g-dry)

iR b U T W 1.2 0.011
S K LB 7% 5 R 0. 40 0.0039

* = T3 (BR) M BRBLFL A FE AT 53 1T R (No. R990564D)

BRI KOV HTIiE, Rk 94 2 HIF RS 38 &
[BEEMNIRIZB T HEA X VHEENES T~ =2 7 L]
ICHEIL L CToiT b7,
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3E ANy FRERAAKQEEREIC LD T ARG IELE O R AT

3.1 ILC®»IC

:&.

F1IETHRANZZEY  AAREANO FARGRABEIZZDOIZEE AV ERFENL SN TR,

maANTHAMPARAELRLHEEA L 2> TS, BREREESE I OERFASERO

BT, BEHLE SN TV D FARBIEOFHEFR(LE L OWE = 2~ oKL H 7 D B %

WEBEORETH D, £, FTARKIGRTOERBESORELHERLEZZEZZLAICH

HWRREE WA D, KETIE, % - EL 2Ny FRNERFOKLHEEZHEH L, T

KIGIRALER I B DBk~ 7 AVER R BR 2 AT W JLERPE DO MEAR 34T, 3 F U R LK AL

B OANMEMREE, 6 L OHENKBOSREE F TOEREA 4 A BT 2 2w E

BhIiTo T,

3.2 MELEFE

3.2.1 Ny FREBRAAKKGESRS

L2, ISR W TRYE L 7oy F AUl R SOK BOG IR E 2 RIS HE U 7o BB (R I3 2 #

A 7T KISAR 2 0, RA 7 —H 500 kg/h Db D&,

3.2.2 MEJFHE (TA{BEER) LEIFMHE

TOKIGIEEDWMENA T~ ADRHIL Sy O = 3L F—F AN BT EANITHR AL I~

ADKSEGEICKRELSEAEND, 22 TlE, FABAKBRZABRME E Lz, £7-.

HERBELICAR RS E SNV ) S22 GL bR el EM & LTHEM L,
34



3.2.3 EBRRIE

o SRR BT 200°C R . R IT M RLIRE OfEMAKET 1.2~1.6 Mpa TH %

TG 180~200C DIRE &I CUB AT > - BIEMIEA B O 2 % o 7 1T AN,

FTE DR E ENRMEIZR D ETAERREEANL, TERMEE RS IRD B LR o HH

R ZAT o 72, SOSFERIZ 30 3706 1T IRFI & L7c, ROSK TRIIMAK LEEICE L

WY ETRY LT,

3.2.4 JEBHB X OERY D RSy ST

JFE S L MBI DWWV T, BRI L OV RS RIS S S BB &2 S

D AEK S & B REB L OHMEAFWE OB RO 21T - 7,

3.3 MHRLEBZE

3.3.1 TEHOREEESIVCEBHEEIIESILBEYOESLBEREMFTM

HARO BB T A AL BIRE A REED 2 BN H 5, TARBIRRIES

Jii K75 I8 (e R 0 I M5 JE X VR T|IVB ) I 2T, BHEEEREHIE O A EEICHER L 72 F

152 O SUOKAL BRI IC BT 2 IRTOERSBORE 2 HIE Lo/ R e R 3-1 TR

L7,

THERHAEIESBEOM FKBERIEZANE LTRESNTLZLEDOTH D, T

HeB 2z a0 T KELEERAHEIT TOLETHLIEEL L TRESNTEY, —ED

Wi EZ L T oRELZRE L THES D, & 3-2 12, ERERHEEORTEE

(ZHEHL U 7K i 7K 7% U8 oD LG SR AL B AT % O FUBHZ % L TE AR O % B 217 - 7o fb
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BrRLTZ,

& 3-1.  FAKRIGIEOHHER AL & LB O EeR S A &,

SIS SLBRET (mg/kg) RLPRT% (mg/kg)

A 30. 4 20. 4

== 6. 77 1.6
KR 7.75 0.88
7RI T A 0.52 0.097
Gl 976 300
VA=A 42 22.4
B A 11, 600 3, 150
F rU A 3, 220 1, 150
VIRV 20, 400 7, 050
~ T RTT A 11,200 3, 090
# 11, 000 4, 190

G 262 76
T = A 16, 000 4,900

M AR A OKALBE SRR ITIE S 185°C . RS IF 305

& 3-2.  TEEEHIEEEISKT D K Ve R UK LB AR R o FEAR.

HH BT Tl K 7% JE (a) o ik AL BE 1% T HEER B LY (b)
Cd (Z FI L) mg/L 0.0004 ND 0.01
Hg (K4R) mg/L ND ND 0.0005
Pb (%1) mg/L 0.003 0.001 0.010
As (fK3%) mg/L 0.025 0.009 0.010
Cr(7 o ) mg/L ND ND 0.05
T-CN mg/L ND ND L 2w

(a) LABIFEFT#E [ FARBRADFMICHES VA7 FMICET 285 Y () REH
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WIZ, BAREEO FABAKBIR (22 EAT) 122\ T, HEE R KLBLRT# 0O H 4 8 R E
BN LR RAE R 3-3 IR T, £3 3O ARDOEREETHS 6HA (I KI T L -
fnc M m L fFE KB =) OVTRLEBTHEREEIIUTTHY, 2o
BB R KOS B ZICB W TS HICBRENME T LW, BB oK (kx5
T ITBN T 22%, 7 1k 40%, ANAEZ v L 43%, HEFE 53%. AKER 93%, HESN 45%. 4 46%,

=T NBNTH T, T D ORERN G R K SOS AL B 3 RE Rk B T I H il 23

WEHE T o 7o dnCAMli 7 = A2 T U, KO ES BB L H 62 R 25 & Hfy

ThdbEWVWZD,
# 3-3.  TFAKIGIEH EA R IR E O s SRR FT % O ZAb.
" WA 75 VR 5 AL 4 W
HH (HLAL) ES
F¥) &/ &R NS K (%)
pH (-) 5.9 5.1 6.1 4.5 4.4 4.8

KR (%) 77 75. 6 78.5 62. 6 60. 2 65. 5 19%
BRI (mg/kg) ND ND ND ND ND ND —
£ (mg/kg) 9 3 17 5 10 22%
w2z uas (ng/kg) 15 13 18 9 7 15 40%
Nz v (nmg/kg) 1.4 0.9 2.4 0.8 0.6 1.2 43%
i (mg/kg) 1.5 1.1 1.9 0.7 0.5 0.8 53%
KR (mg/kg) 0.61  0.34 0.7 0.04 0.02  0.07 93%
il (mg/kg) 344 310 370 188 160 260 45%

& (mg/kg) 160 140 180 87 70 130 46%
T (mg/kg)  ND ND 1 ND ND ND —
=v s (mg/kg) 14 10 20 7 5 14 50%
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23y F FCHI IR FUK OGS S8 B 2 8 L 72 FOKTBIRALEESZBRFE RO LT 0 Z & 3 f[I L

7?:,
—o

J

@ . vFEKE AFITVLAREORDPBEEIIRDO N, ZOHHEL LT, 1)

MAb®n, ke LTHELTAL LTHHSEN DS, 2) PAAET A FORBNIC

BYAENDHD, 3) BUKKEKIZBITLEL D, 4) WEMHLKIZERE LTS

O, LLTHAPLTWEZ ERBZILND,

@ HHEELHEAD LTS, ZoHAE LT, 1) ko THERE LT RIZKR>T

PHINLDbD, 2) PAETA FPORBENITMVIAEND S D, 3) BUKKKKIZ

BAITLIEb D, 4) WEANLKICERLIZbD, L LTRALTWDHZENEZXDL

o,

@ BV UL, FTHRITARENREADL W, ZOEMEE LT, 3) BUKKERIIEIT

L7ebD 4) BN OKICEMB LD, ELTHALTWDLZENREZ LN,

@ INTUL, vTXTTL B M, TAI=ULARENEAS LTV, ZOHE

LT, 2) PRETAFOMBNIZHYIAENDS bD, 3) BUKKERIIBITLE

b, 4) WEPHSKIZEMBLIZED, ELTERADLTVWDLZEREBEZABND,

F 3105 3-3 DO RTHLN L SIZ, RUL X I 7R FAIBGIEZ H#EERKKGT

WL 72BN BN R DT A (RFETR) THMM LR RICEVWRRO B 5,

HATEEEPOESREOEEEITAEE BREAETE 19 5) ([CEWTHE 52 L

27> TW5hH, ATETIEH., MBREZ2ZHVWIZHMERIEICH L ToOmE2IT> DT, A

LTW2ETOERSBETELNET 2D TIERY, RTCOESRICRK LKL RO
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EVWEOL L TOHET DL HEE LT MOEXBoIE] 5, K2-1113masl L L

T, FA—REB 2 AEELEEEXRIITIETHT LEZOENEZERLEZB DO THD P, 2

NI EIE, AEETHN SN LMEIE, RED EBROERWEKR TIEEEDOR 1/2~1/3 T

b5 LNPNrD, AR T O EeRZ S OKSOSLE L7286, Ca X0 Si iy

LMD IRTNVDRIEIZEY FETA FROEA T A MREMBEICHESBENIRY A E

N2V T 570, oI FHECL>TE, RERPNMES RS 2R +0FA 005, -

T, A, HERAKBOSABE O LY O BB OZE) L, LHEER, LR,

EARREDMEIN AW THEL GO THRIEL TWS BERDH D,

£ T T e

. i M SH T

Es0 [T°°°7°7T '!""-'!'- """ i

1l : . \ : I

L= 1 | 1 1 1

+<= I [ [ S L

R WO T

e . : :

'L6300 i'}-_l-—'l——"'l"——-l———-'l -----

) P

'\/\ '.' 1 | I I | |

N 200 F-gi-t--b----- - - ——-—- -~

sz t I I%ﬁ@f)ﬂfiﬁﬁ (150 mg/kg)

NI 7SI I

3 S BB it L2\,

oo

+ 0 100 200 300 400 500 600

B 5 R 19512 D < 3 fE (mg/kg)
X 3-1. 4 Lﬁ‘/XT.A Sy BT il (mg/kg)  (Hftdh) &
f)’%fﬁ%\%f%l 2L A *ﬂﬁ(mg/k@ (Bidh) o BIf%.

HHL : http: //www jce.co. jp/seihin/02_1_1. html
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3.3.2 HRERSUKAHEIZIT D EERE D BELFME
GRPTOHESBHIILETCRIEDICERTIBEDL LD EORPAMEELZATLY

DRdHZ ML, HEMETIEIROEENLEL IR TS, TEOESBEIGYLH T

T, THE TR RABEEMAEA S TE 7o, FIZiE, BRI X 2 5 e e

ALV ME(LTH D, THETHER T AKEFE TAHRRNEORE L L TLETLHZ &
WXV EABEAAET Y BERCESIHY LR TWS P, ZORBEAEK 3-2 18T, H

BB R & A K E R N R ROKBOS 2 Z L, b E T A B ({B5A : 5Ca0 - 6Si0, *

5H,0) & KIZN 2RI A2 L TEARENE/LEIND, ZOMBITEIRICKE

TOWMEL RS TWVD, ZORMEOMICERBA A TFEL LT CaA T DA A

ARSI KD B EDOTICBMV IAENRDLE CIAD N D DA IH S 5

EEZDBNTWVD,

Tobermorite L% : 5Ca0 + 6Si0q

- 5H20

Si-OPu E K
Ca-O/\m{&
Si-OPU E {A&

Layered
structure

X 3-2. FNET A FOFELHEE
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Ny FAHL R UKL AL E 2 VT B o 2 U 8 (S10,) & HINAI T O 41K 53 (Ca0)

Z 180C BRIEOMMKARLZED FCRICEREZ A, BERTIABHILV T A (B

EFETA L) OMBAEASH, KETHAMMICHE LzmREDOBEBAYM RGN D Z L

iR LI (M 3-3), ZORRMNDL, HEFERAKREPIZERSNDILER P AETA b

A HICESBEHA L iAo, LB O EBENENT 5 2 & 220 Rl

TEHEEZLND (X 3-4),

3-3. FMANET A FOBETHHMBTE &S AEE Y

41



6S10,+5Ca0+5H,0—5Ca0 * 6Si0, + 5H,0
sl

7 JK (Ca0) FREZ Ak

Caf Z v

v U A (Si0y,)

TR F R

® 3-4. hoNET A RBRICHE D BRI O B O TRE T L.

FARGIRTICIZEH Ca X° Si (ZHBHZ < AT D720, HEEFKKIETFAKRGIEZ

MBS ILEEE OIS LW HIFI A TEE B A b5, £ 2 THIBO R % 2

DT (AKX I L OB HIX), B3 30 RIKICHOW T, HEEFKLHIC L 5 FKIGIRALHE

KAEABR 2T o 7o, HERIZOWTHEHAEIS LV QBRI E & BRI 2 R/E L,

LR 2 F R L2 R A2 X 3-5 1R, A MKV R I3 G Vet D KSR IR E & 1/ 7s » 7228,

ARG & b <RI 90% T &b » 72, KOG EITEH RITHE TdH D 72 0 #IEE SR BUS FF IS

RIEIZEDBO b EENTVDEEZEZLNDD, YRR MBI D 53 A7 s B TR 8RR

SRR LT Ch o 72, ZOMDELEEIT 40%~500D EALRE -T2, 728, A
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MG DOBLKIBIED Cdid b &b ERHRAL T TH Y EERITTFSAL TV, —7

BHIX DIGIETIL Zn & Cu TEWEMLRIG b (T6%HRE), £72. CdI1E#K 60%25° EH Ak

STV,

AR DR T — 2 TiE, #ER SR BOS LB DB O W TIZEZFIEEICREG L T

IR VREL NV TH oo, L LR L, #ERFKRIGHE OPKIZ OV T Cr, Fe

& Cu DRENEEREZB L TV, T, KPicEs LIkERIPICBIT L

b OV T PR E LTHH SN e EX N5, L EiR (2000C 8L 1)

TORBR, WHHRBEEDTIC A BRE L Ca DL FET DHAITIE, E@BEIZ b

NETA MmEEICHRNICHE SN Z R THRSh, EEBOBEHMEZ X v %)

RIICEHTE D LEZADND,

100%
90% | 1 |
W 80% | 0 j:
2 70% T
B 6o% | I I ol T
50%
40%
30%
20%
10%
0%

Cd Pb Cr Cr+6 As Hg Zn Cu Ni

3-5.  TKIBIED Ee RO EALR.

()L : Green : A #1X{5JE. Orange:B HiIX{5JE)
7T DT EWEE, N3 EREE T,
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TABRFICEEND PBR NI ZrunoF Lo POWMEBEAEENFEYWE b HiERE

AL LTRESNTVD, TI T, INOWEAFTWHIREIZ OV T KGR Z MR

FOKBOSE S D A1 OB TENETNNE Lo R e £ 3-4 1TR7, £ 3-4 TRIN

7o 11 FEOMEARFFWEIT., FIGRT TIIMREIRE L)L TEEL TV, A

HORE TR THRIBRALL TORE & 705> T, €T, TKIGIR O MG KRG

WMETIE, ZNOWMEAEFTFVEORMRRENARETHL LEZEADBND,

K 3-4. WMEAETHE O MBS,

. JE5 U i FE g/ kg i Ji AL K

5 o RLFE 1%
PCB 0. 001 0.001 ND
U =R=1==0 S 0.021 0. 035 ND
FhZ /7oL 0. 004 0. 009 ND
DY/A=2=8 W 8V 0.011 0. 020 ND
DU Ak SR 0.0011  0.0022 ND
,2-Y7aaxHy 0.0015  0.0037 ND
,1-¥Y 7oz FL 0.016 0.025 ND
v A-1,2-YZuauxTF L 0.037 0. 056 ND
L1,1I-hVZopxX 0. 884 1.259 ND
,1,2-hU ZmuxH 0.0032  0.0080 ND
,3-Y/unruaty 0.0010  0.0022 ND
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3.3.3 HHERRKALBIZIBIT2ESRBEOEE

WS R E & N5 EeBBEIE, WKL P IS EERBEOMIEINE > TH

AREIZE A A KO ZMICoEET 5. BAERMIICIE, BERIChomE L{iEamo

BTEETLb0, KEERPICHEET 260, TABEBLELRY QAR LD O LEKEKTH

ChT7y7ENLHO, ZHHTE S, WTRIC LTS, B4R B I3 K SO AL 2
%, WY, WRIKRE, EKRAK. [EOPEL TRERICKRESN D Z 222D, B

iR o B A BB HE R R OKAL BRI K0 | UK B O RAKIRIEY & 72 0 o PR B [EY

THZENTE D, T2 CTHEFAKOSUBIT BT 2 4T 8B /KBy ORI FRIZ S

WT 3-6 \ZR LT, 2077706, #iERAKBISLEIZIS W TKER{EY & L TEY

TXAHIEFEIT. Zn, Mo LUIAMZ 250CLUL FEDBENVLETHAZ bbb,

100 -
]

=0
o
=

X 3-6. ﬁ&nﬁmki@zﬂﬁ&F%ifﬁﬁx%@iﬂ)%@ﬂﬂﬁmf%f% 15
(JE/ % 3.0 MPa., MInHi% 3045 & L=
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HEBEPHRTKEIE T TILEM L R DRIV ELEEE LT, UTOLDORE X

b s,

KEALY) -

L 3la/

ALY

BRI &%

op

Wi aw -

—HOERSRIIETEWIC D, COGRLMEENIZIRGFT D,

—HOESBILIEEMIC LD, ZOGENMEERITHEET D, LrL—

R, AL L CHEERRKBOSH KDY | RIS GEN 2 REAEICR L

e AL ->THHEEIN D,

WKANCAFAET DRBA T VIREZ L > T—HOESRBIL., WML

B, EOGEKIIBET S, HDHWIT—EITHEIE(E L T, W KK

JRRHED D | RIS ERIEN Z RRJEICR LT E T A Lo THH S L

E)O

SR, REBIEAEME LTHEEL TV TS, SRS FELBE N KDY K&

S E N RKUICRE LTIc & & KRBT APLRT 20T, IhEESE L

o}

R LT, KIZEMLTLE I,

BT 72 6T KIZEME L TV 5,

TN TN B TEEMICRD, BEEBOM—EIIINEDT XF A

MZHBRDVIAEND,

Pt~ THER A KOS O OB RO ZEB) & L TiE, ORISLEDIZKF, @7 A

&L THERE, @BUKKARRUITHE TATy, @Y BB L THEKICEMBL TWD, D4

OMEBZOND, T2, —HOELBIL, HERE S0, & Call kb FNET A MEETE S
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BTHUAEND Z & DWUBEMIZERTT 5,

B SROK SO AL PRI FE C Z DR R R LI L2 EEBEE CiAD & Z O/ RZER TE

LB R 2 F T H720218, T ABREOSAERNEWVHIRFEZRINT 5 & BV,

BEHIKTH RV, BAKITIZNATICESGBENT TILEZGAIN TV LIHENH

D, MEPEOMEDRRNEEZERD, B, CAlTBHOHEEZLTIIEZFENLTND

By ARARTDEEIE. HAKEZRINT 5 &RV,

2T, THBEENK O MR AK BSOS ALBRY) THEBR L2 1ge HT2 0 @ Cr¥ A A WA

13 170 mg~300 mg THHLHMESINTWAE( [HEBA A U HER OBETE]D S

THRBRAT 1990), HHF 7 — 212 LAiE, Ko Or 1T KT 2. 1 mg/L, LEY

DOPEREITHRE KT ng/kg THHDT, 10 mg/kg & LT, LEOEN S MLELRWERE DK

REEZFHEST D &0 OB KEEZ 30%, KoE 16%E L7cha, AFEZ A 1 ke 4

D13 g NN EELRD, RAREZAHADEKEZ 109 THE, BEHT-V 40 g/kg &

Y AWMEE OO, b L IFENRWRBEHIKEZRATLILERVWEFE R D, B,

LR O EHe BEOAE RS HEE R KBOS RIS B2 D720 FZBRAGITR DL fE

T OBEND D, Fo, WBRITHEERAKKISICB W TIERKQOEAEA L L THEMNT

HZEmb, EFITHEREBMAEITH S,

3.3.4 HRERFKLE R O QLB &SRS O R R

TAKIGIE D FEE KOG LER X, BEAIE 72 0 200°CHREE DR, 2. 0 MPa mijt& D JE )

BLOKEROBLZHWELHETH L Z 00 JRIGRFICE E TV 2 K AR

ORI L ERKHIHTAZENAEERDLZZENEZ LN D, T, FAIBIRHE
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5 SR K S T AL B o R RS REME R Y IS S W T E 24T o 7= (3 3-5), F£7=. FAIBIR
HE i S K RO AL B 2 JEOBHICHENE 2 AR L. PAERYICHERL « IRGES N TV O HER & 7 3
J Ry R AT o 72 (3R 3-6), % 3-5 7 b | HHER FLK SO AL EE R K5 TR LB M T I

feMile., 7 7 BE Vo EMAHECHHA IS T VRSN ZEFLTWND Z LR
HBA L7z, 72, FTABRLED ZHE L, HRHERE 7 I/ BRSOV T & g
L7l ZA MELEZ 8 2OT7 I /VBOWVWTALHRHEELLBELTEWRETHD Z
ENHIB L7z, F 2, R ROK OSBRI OWNW T, B AF VD X 912 200°C & 250°C
DRIGIRE CERENZNVIEEZLAVED . 7TI7=20R7 0Dk H12200050 %
200CO S BIRENEMT 26D, BHEET D, KESGOT I 7 1% 200°C O KGR E
DFEFBRENEVHRBNIC o272, ZOZ b, BIET DS BMNICLY | KGR
JEE PR T DB D DA, FEARBITIZ 200CDF N, T I JBERELSZ NI LN

FVBELIERICRETH D EFE A D,

# 3-5.  TUK{GUEHE R LR 1R O QLY h A R REME R

N EGE
(mg/100 g)
HE Wi 1 9, 300
DHA, EPA 3, 000
7 X B 1,100
VA IS 1, 000
g, vrsry I U 890
Ca+ K 2, 500
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#F 3-6.  FAKIGUEHLER SUKLEY) & BARMENE DT I RE A RO k.

o il S K LB R R
TR/ BEOREHE B AR HE T
200°C 250°C
T T T = 599 436 80
EAFT 272 273 37
A= 708 272 89
= G 1,520 969 169
Ny 987 502 98
75 = 1,798 2, 507 115
AU IV 708 1, 144 53
TN 2 R 2, 452 1,471 225
it 9, 045 7,574 866

(BT :mg/100 g Dry-W)

L EORERNG . R KOOSR 21T o 72 FARIGIRICE L TUL F O AR &

LTORMNREZL NS,

@O FARGIED /Sy F A FKQHI T E LI MK 3 R DMT 2. DO PE D 13 B RL

ftsnzRETERSND O, FIEEOSOVIERCRE EEERM LT 528

NTED,

@ —ROHEIT, BHFEOMAEWIEIC L BN MRICIKFE LI TIETH D720, |

BIZ3 r AD 1 FZ2EL, POFREBRMFICL > THEBTIIRERLTLES Z

EbHY ., TOMEREEPR, HEEFROKBOSLE Tid, EENE T oIt

SHU. MR S U SRR CRB B B S & HEIRIURHS K ORI R

MELTREOLELDHERNES Th D, EREEBRRE LTERT LI LD
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ARE/R 7o TR RGN T 2 BB L Law,

WBZITT X BEWUEDHENPFH LT VWHEZZ GATNDZEND,

HEE RS WA OB A RIA TN O, IXT A aBLOKEERK P EAT L2 LT

BN DRIEMEZAEET D ERARERD EFZEABND,
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48 Ny FRERRKQEEEIC L 2B EYE L O RERAT

4.1 LT

# 2 BmIZBWT, FARGID ANy FRAEAAKSOSLE 2T > IofE R, EE&BEFEO b
NETA N ADEFEICLDBEARAFIRERZ EEZHLNII L, 22 T, AETIX
HARREE R CTAY (BRE) [CLVEASNDEEYWE (nicrocystin) RN LEMEYE
(PCB) (2B L TARIE Z WA ER 2TV, £ OLHFFMEIZ S W TR L 72,
TEYE (microcystin) ZPEAT 2 MO RE IO REIT, N O KRR ES O’
BEEENDLDLDRAONKNLETH D, KEITFA LMy B e R 8 s
BUEMEEERNICE LD, ZEEHRERPEETH Y AR R QB FIERREMRLENT
Wi, LonL, ZoOEMEMEEZRERRR OIE, KEOBEBEMAIL A 4~ A G L
20 2%, FEIT R A 5] & 2 7 EE M O BLIRR R B AR 2 N o E (39%) .
AR CHLIEAE) (30%), T v 7 (12%) &L &N TEY ., IBE (8% . K5 (5%) .
ZOM (6%) E#i< Y. ZORNEIG B OEE (7o B, B S LESA,
WHEE EHEE N L <. BEELSWHEEEZF -, BEEMIRITE KRN E <, Fx DL
YRV TR TREETH D2, M ORFAEE KEAL A~ 2 & DIRAE L HERRK
BOGAEZATH 2 & TR ICHBEM RN AR TH D, £o, BEEMIXTEHMICKE
RETDIZONA T ADEBPRE, WEHRTENTRA MYy I BREH LR X
IR ER OFNER OBENE T 5, £, BB A M URIRAIR) BRIZ E Y . BRI

BRELUBEEART v L2 IMEE TV 2y, B2 clRH L4+ 252 LT
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AR T > v LOERRICH D7 5,

PCB (polychlorinated biphenyl) (ZZMZ % L TLE T, BRI E < MWK M

IZENTWEZ &, NEL - imEITHEER, BIEgS «- 207 R EOEXHELS O

fxim, ATEEAl BE, U =R URIEAIR E . BIAW S THWSERTWE, D —

HT, mERELS JEMEMKRICERLLT W &0 BEENDH Y . KEREE. NIEEE

RHRNVECREZGIEREITZENHHALTVWD, REZEESAEN S TWEZZ &

o ERAEEIEE o TALWHEAETH RN LLEFEOURNPEENTE Y HIF

FORBOGHE & 2 FI T o0 iRk DORESLIE . R EESICE X DM RERETH 5,

4.2 MEHEFE

4.2.1 Ny FREERKKDEE

L2, LI W THRUE U 7o N F SHR B SROK BOG SRS 2 F2BRIC it U 7z, S BREE i 12 52 0 &

A£T7DHLDE L, KInHEBE2n Oy FUEY 47 KA T —H 71 500kg/h Dt D% H

W7,

4.2.2 ALEJFR L EEBRERE

microcystin 4R EBR

microcystin A B wEAM AR (X b e N B ALFNE R s HER B U EBRICHE L 72 (K 4-1),

M E 1,000 g OFREEEBMIIC DWW T, #EE A KGRI L O 0%k 2 HE

7o (£ 4-1(1)), REERTO Ny F ALK PO IE E O EHR AT 1T, IR - 2000C R EE

J£77 : 1.5—2.0 MPa, ALERREFR] : 60 70 & L7,
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B 4-1. HEREOBERBAO R EEIRE (P EEBEF L0 4 .

PCB 73 fif £ BR

PCB&A b7 > A (Fh B EE) 2 A28 TIXRURHE U TR/, i ER SR K AL B 2

@Cm) T TV AMEAT I XE 1:1DEETERAL, TNHEBELERNDS 230°C,

2.TMPa |ZZ 7 WERZ B L 1 RRIRERISSE, €DKk, 7 L0 LY Z Y

ML, b7 AR, LBEEY, L OkkE 2> 7)) O PCB A &2 A EIEIC

HoOXHE LT,

4.3 WHRLEBE

4.3.1 microcystin 7 fEEER

o AR AL B S ity 2 I T T E ORI RS e 2 AL PR L 72 BR O AL BR R d L OV R 42 oD B Sy

SYMTRE R A2 % 4-1(2) IR ¥, ALBEATIC 405. 8 ng/L & A S TUW /2 microcystin (3 #EEF 5}

KBS . BHBRALL T ORI E TEBL TWio Z &b HER A K OSB3
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microcystin FREICHNRUH FIETH L EN RIS NT-, 72, WERIO F YR &I

84.68% Th V. —EHIEDOEHEIL 2. 0X10° cells/g ThoT-25, WE% O HEYE &

X 90.3%E T EF L, WiIMHsnieno7c, REMIIAEMEAER LN, HERE

AEITEANRIEMEOESBNEE (EMARIEREE EEMAEDICEIELE R

MWAMIERE) ICHECTHIE LEM R TIIETHEEHEU T TH o, — 5T, 5., M.

FOBIV U LNIEZEINTCEETTHY, WEWERARIERE LTI Z 2B X

A IFEICHEBR R & R D RS R STz,
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#F4-1. EABRLFME K SRR L ZE R E 2 vz
R K oy ek e (G K ALER TS &) D FEER S & s .

(1) »HEAE - Hik

BN OFEEEA 2008. 11. 17

T4 1. K TH B 1,000 g [ A

2. HH R K ALFRAE 1,000g [ {4
&~ K B e A AL
BLIZROEY

AT H VNGRS S
AE & A&
pH
PEEELAE
Ak a A&
wY UEAE
A
HEH
JRR A
VDRYANN
TR DA
VIV AT AN
~ TR A
(7S
il
il
TN =L
~NY U DL
£
it
KR
BRI T A
7 a M
I/ FAF

5 3 fE U NY (H [E] B2 3 5L %) 525-2002  NY/T302-1995 NY/T297-1995.
NY/T298-1995. NY/T304-1995. GB (9 [E [FEZ M%) 20287,
NY/T798-2004, NY525-2002. NY/T305-1995
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(2) KRRz HEIRA KO U2 LE AT -

KB 4% BRBE D 53 T R R

H H ALEE i ALPR 1%
1) KyafE (%) 93. 2 68.5
2) pH 8. 22 4.07
3) AR (BKE OIS 7L %) 84. 68 90. 31
4) A E RS 7. %) 5.75 28. 45
5) MUKy (BiAK#B OIS 7 %) 15. 32 9. 69
6) HMLIKGr (GE#ES 7. %) 1. 04 3.05
) mEFRTAHE (%) 0.44 0.75
8) T/ A1Y %EFH (mg/kg) 847. 36 922. 06
9) #Hw U rafAE (P,0%) 0.15 0.14
10) Arhre= A& (P05 mg/ke) 1094. 2 932. 4
11) ME#%E (cfu/g) 2.13X10° A H
12) EE#H (cfu/g) 2.57X10° R H
13) FMR B (cfu/g) 3.60x10" R H
14) #Y %A (ng/kg) 5.19X10° 4.12X10°
15) > bV 7 A (mg/kg) 1.69 %10 738
16) B> 7 A (mg/kg) 8.90X10° 3.02X10°
17) ~ 729 A (ng/kg) 3.56x10° 716
18) # (mg/kg) 4.23%10° 799
19) 4 (mg/kg) <0.10 <0.10
20) #ign (mg/ke) 61.7 22.7
21) 72 =7 A (mg/kg) 4.13X10° 1.30X% 10
22) XU U v (mg/kg) <0.10 <0.10
23) ¢ (mg/kg) 0. 69 1.5
24) ®t#E (mg/kg) 2. 88 <0.10
25) K (mg/kg) 0.23 <0.005
26) 1 KA (mg/kg) 0.83 0.22
27) 7 v (mg/kg) <0.10 <0.10
28) 2/ m¥AF L (pneg/L) 405. 8 R AT

56



4.3.2 PCB Ly fRER

Wi S K RO AL FR$6 0 PCB ALERETE M) O MERIX, 407 Ao TR 2 L £

BYRDOHDIROMTH T, F 4-1 IZKIGHIE O PCB IREDO TR R 2R3, ALE

EEY ., WK E BICAERSBBIIBRGEUT EhoTe, bbb, b7 A

mg/kg & A L TV 7= PCB I%. #ERSLK SRS ALEE#% . ALEEE JZ 9 C 0. 0005 mL/L & 72 ¥ . PCB

BB HHIE 0. 005 mL/L LIS L 7-,

R 4-2.  HEERSUKALERRT% O PCB R EZZAL.

[N WL T S BRI
(& A #ER) (s HABR) (& A )
80 mg/kg 0.0005 mL/L 0.005 mg/L

PCB X 1,200C LA ECTHRWE DL NE IR TWD 9 LavL, AKHFZED G HE 5
KB CUE 200°CHRITH DIRESRMECTHMARER Z LRSI NTe, ZOEMB L LT, @k
K OWRFEFEIR T do 2 200°CHITE O i3 03 KA SR\ Gy fif ) % Ff DIR Rk Cdo 2 2 HEy
fEMEME ChH D PCB b T 22 LM RIZEEZEZ BN D, HEEFKLIRLEE 1T PCB 4
fRALPEYE & L CRRENERIE I & 2 i SIS (PG A g 288 1 9 600 mL, SOSHE EE : 200°C
JE7) : 30 MPa) IZbb_ 1/15 DJES) & 1/3 DIRETHRIETEX 2D T, L5 0ICRET, »

O A FRAHE LRSS,
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5 E EERAKLHEREOEMERSN. IERTELSBRORE

5.1 EHERSIT

B i FK BSOS SR8 O R 5 1

E

Hf B SROK AL BE SR ORI, O@mERKRAA 7 —. QFENF 7 (FEHEM) . OIRE

FE R . @FCEH R O EEE RS DA - B2k - ITRERE O 4 D Th D, LR

BIERA 7 — B (AERSE) LT -2 —ROKTHDL, ZNHDOZR LT —HE&E

ITALEREMS - . B TH 20 L/t. BT 25 kwh/t BRETH S V. RILALFEDOEE

HEITHK 60 L/t, BEIIT 46 kwh/t ORANVNETH D Z & 06 dHEGE KL ITE 1/3

DXV —HEELRD, —F&Ha A I, RIABLLEDOLA 5,000 5 ~5,300 5 H

Jt THAHDOITK LW, HEE R KB REER T 1,500 5 ~1,700 H/t ThHH . HH= R

X 1/3~1/4 TH D, ZIVIEXREELRRER S ABEN X b CTHM CHIFMOUE Tx 572

HDTH D,

% 5-11C

2F/ND 4 EORRIE RN R FOKLEIC LY FARBRAELRRAREERICTE

HZlER L, BPETHEERBFORBRERA O EENLFTFEZEORD & L HITHEIRE

HPBIERLTWD, RELAEITAEFEEXADEMEXRL L TEHETHY . fBAEDR

EROVBEETHD, ZOLDIZIFEMEELER S EHELEERTOH 5 £HESL

D ZATORIT IR SR,

BAE RS EOHEMRIEEMIT 295 ha TZ D H HEME LRHA$ & - Him 1360 1/2
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D157 halZKRATWS, 25 LTE—FETEAKREL EHtho BIEWREZ @+ 5 -

BREEEICIARECI IWERENEZLTH Y, LS FARLETGIEO R

AR OREPRBE RS ROFEN OB EENDL EIATHD,

5.2 MRS

ABFFETIZ, AOETEP DEFEICIEEST 2 FRKGIRZR EABREREED O ERLE X

OCEGCBEBLOEEDERETIESE LCo THEE R KON ofF HAEC S W TE

AEERBRZ B L TR L7, ZTRET, FTAGIEREDHEEREEY OBFHE X OER

{LICB L CTiE, BEMFTOEERZ DA ENLFEVEOEAZEDOREN L LREMEIZAE

MR H O ORI HITHIRD B 7o, L L7205 b ARNZE TIT - 7o EFEHLE I BRE R

5. Ty FARHEE KL SN ) 2 TRKGRICERT 2 ZLICEY, Bk EELL

ANV ETEAELEEEMSI AR T L2 2R, bbb, BHOESRES A HLYE

CONWTHEDCESBRRKIREGH FKGRERTOMEIEDL Z LN TE, FLEKMT

AT T KGR DIEEHMEMT A 5 2 & 2 EAERIZ R LT,

KWW REZE DL LU TOEY TH D,

L Ny FAMEE R KLEENT, SESERAKEFE N, JIRIRG O NS

DE KRB O FEHI XN TE 5,

2. FAIBIRD N v F AR KRS 1%, 15 200°CHif%. £ 71 1.2~2.0 Mpa DOfE

WA E RS F 2 R Lz,

3. HERRSAALEREANIZ. ZHMRERBAES XA T LMEAFWRTH D, 2000CHERE DK
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JICIREZ WD 2 & ERERETERL 05 O A H R b ALY IS FEER R R AT &

No, BRE - MEFREHEN/NS < (BALEOK 1/5), AFEWE O SR L T,

HEBHOBELIC LD HISINTE 5,

AEYEREED S T KGR ORHEYICE L T, BIEME L THHRSLBNEZ —ESE

TRAL., LY 2R SEL 2 LT, FEEO S WRE# R RGBS mERE

HEAE (B REPEAHEIEEL) L § 2 2 & TE %,

EEBEOBGIX, BEAKKOSEBRETOA 4 U RBISIZEY R ET A b (b

%3 1 5Ca0 « 6510, * 5H,0) FEMEEOPTICELSBELIBRVIAENRZANLE LIAD S

NoewiEtE2LND,

B K AL PR CAL PR U 7 ROKVG IR AL B O T 4 B A A A B R L 7oA R AL

WZonWTIEMhOESEHE S BRI AECREMEEREZ TH > T2 &

O, waRRARIEREEE L THRERERMLEZMEST S22 ENAREEALND,

Flo, FARBRRLHEDICH T 2EHABROERIEOESBE G EEMEL T Lo

TBY., BOoRLZeEEZRkSZ ERHER I N,

TARIGIE D IR FAKLE LM ORFHEICEAL T, RMC~T U T7AVFHAO—=>TH D

AL L T 2 & m L F— AT I/3FEE, F-a@%® Tlx 1/3~1/4 F2

ERVBFEMEOBWHTIETHL ZEBHLNE o7z, BIROLBEHEIZS X505,

RIF R TH W BAEIENE S TH 5 72 &y b/ B 5 O O 15 e B IZ 13 A

M HFETHDLENVR D,
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5.3 SBOBHE

HAERNOREL, EHERV, BlkE AR, BRI EHE e S L Th o,

Flo. BAOEREBROEKIVHEMH I TALY, BADRENBPNL TV DHERE

I L, BAERRTEENERBRT 2O TR LOREBICHL LA, MEZKY

HARRFBARZ R L, EITLRTRERSRVWEBICETWD, FTHEKO—oIT, B8

BB CTHEENE L THRONL TV D EMBIES FARGIRE Vo T ARIEREEY 2 B if 72

AHEEE, ARRIEEHCEI L, BREEM L LTENTLIZENET NG, BEBIV

BB o A ORI, B, PUEAlL PIAEVELREOMEHEZAIRT S Z & TEET O E

PEMOLZEMEmD D, RO EMEzm ESE) 2 AKBE(ELEKT DL LT, H

BEOWMHAEBENRZED, BEMUCELRYT, T LTEERELHEZ LB HILTLD BV

A AL, EEPBT TMBZRT ZENLETHD,

ARt I®mERRESMZRAE LTS, LEENFHZZ T TS, L LR

O ZHIFRE LY —HORN SN TV D IClE T, kdebmOKE « FKE L

THRAETAHIHERICE L TlX. RZICER - M- THOLSE2 LTS, HHEEMICE L

THRARICHEA - D72 TR EZFEmL TWDH, ZORE., EEOMHD 72 TRl £

TETRENBRLS BV LWVIRILTH D, UL, BTk, [1ER] EHEERLTWD D

DOOVERZFMZoTTHIE, T3] X 474 ELTHBIZHETTREVWED TR

WZEEHONTHD, ATHRTARGRIT, £F. Vo, BIVORMKINTZHDT,

EFICTEMA TR SIIMEFEEHIR L THL R WEN NS AT AL RDIRT v v L

WD TWD,
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HERF BB L 2 . A - AR - RAT A EZ AL, B REED 5

ZEREBRNRTH D, ERMFIEEEEIC, WEREBY, RERTAL, Al AR EF

MLk 2FUT T W e, ERCZEROEN 28 id, EERedRIiceoEER

BRHR D, 72U EEHT. AMEORNICHE T 2BH TH L &b T b, B

JSCHARIZY VERE 100% AT L TWA, £7-. B UERSEAL TS, B

HigRzimd DRI, =R U R 7 U IEE O ARTE SRR E 2 5 06808

H D,

KFmSLTHFZEx G & Lo ARMEREEMIT 5. Vo DY 255, RERMMELEE

OIRN LB E AT EAHKRD, B, BAERNTHAEKL TS Z ) Lckka 72

ORI K E L THEANKSOSAEPRVICERTE 2D EMIAALTVD, K

i SCTH B IS LRI, 2y F AR SOK ROS B & 2 BEEY BT 1. BEEY

DOREEAL L OL MR BICE T 27200 Th< | B DAL TIRE 4 85 KOG

RV R AEERNIERE T D 2 &0 FARTGIERFK B IR LB e & H R R OK SOS I

FOENT-AEIEERHCER TS Z & REITEMTRETH D (¥ 5-1), HATOHER K

FOSEEIZHRAICAT—5 bV — LTS, O BEORBREFEED D

AN A~ ZAGPFEPEER A2 X 5120, EHOETOBE AN/ LTiRE2EHIBTIH 0 57

o TERM L PEERAUE 2 PR F AL R ORISR SOKSORE DR 'R TE 25132

SHFET S (KM 5-2), 2U3, HERIRBRAL-CRBEME O MR UIC BRI UKL B & & TR

HALASICEBML TS ZERERTH D,
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KW EHED HIZHTo D ka7 THREZTHE £ LIS RFAAEMBRE R A2 RIRERIC

DEVEHNZLET, FEBEOFEZBRY WEEE TENOBLRTHREZHY £ L1

PR AEMBRETR SRIRMER . Wil R AR, R SRR ICEH P L L £4, 1

LR SCE DR A & i & S TV W B PER P AMBL R EAKME&BE L b5 W)

ICHE R PAEMBRRER BRBHERICEHOBLZRLET, ZOMERLEEL DD LT,

KWPIEOFEHE L 72 o T iR FUOKL B AL E 208 L T < DR R L OB R EL L T\

Zniz, RERE MIF AR, mERT MARKEER, S TERT BT EEdR.

NREFRRAE ES< D A3 DM AFEFEEFRE, UL LIRS mRERTTE.,

W+ —s—rx—Txrv— AL -BITREBCEIEHPFLLETES, =612

KM EEOmAR I E, FERFERAE EBEZER, 20 TR RFERE OBFEHRRIL

BWFFEICRY, HOBRE S TENE L, KREIC, EEPRERE LITJELZ X2 Tk,

FEFRBRBEECRIIE R s R E i (BRTERESET) . SM®REEHRE (ST

PRI ) . b N BRAL, BifiE i /M EE N B AEV S TR TaE,

TR HEFRE, RBAMHEERE, ROCIC2BRN., HO< D A3 Y IHH 2B AL,
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A strategy of measures against global warming and for lake environmental
restoration in basins by integrated resources circulation technologies

Tomonao MIYASHIRO?, Sabro MATSUI2

1.GSINTERNATIONALTRADING,CO.,Ltd;Hiratuka,Kanag--awa pref.Japan;

2.Kyoto University,Nishikyouku,kyotosi, Japan

Abstract: In lake eutrophication, it is

a .b".ls_ic cause that the polluti.on impact of an independent circulation of the resource.
artificial activity of the lakes basins exceeds the BHECERS U RR
natural capacity of material cycle. A past e EETICAETOs

control technique is insufficient for two reasons.

The restoration of the water environment is achieved by

ERETCOREHR, BT

. . . . Producti B BTORRLEISEL Consumption
One is to disregard the material turning on roduction N
(Include it in the import resource) outside the c b cumptionkal Urban
basins. Second is mnot to consider the region BHE region

accumulation phenomenon in the basins and the

lake. The authors showed the Kasumigaura
basins in Japan as a case about the synergy
effect of the eutrophication measures and

The introduction of
the quality
conversion

technology is

Restoration of probiotic
function of soil

measures of an integrated resource circulation indispensable.
management that applied "Sub-critical water

reaction technology". It is predicted because the The consumed food efc. are incinerated as waste.

amount of nitrogen of the unused biomass

resource is 8,300t + y', and all turning on Fig-1 Environmental protection principle of

fertilizer 4,700t + y”'. The amount of the nitrogen
inflow can be reduced to 40%, and the chemical
fertilizer reaches about three billion yen by the
substitution effect and the energy self-support
making of about 30% of the population can be
possible.

Keyword: eutrophication,

resource-management, sub-critical water

Basins area; 2157km?
Population ; 97X 104
Water area; 220km?
Water volume; 8.5 10%m®
Mean depth; 4m
Retention time; 200days

1. Introduction

Eutrophication progresses in lakes and
marshes in the world because of the increase of
the pollutional load etc of the basin. As a
result, toxic algae are grow, and extensive
damage of the drinkig water and the influence on
the agricultural water, etc. occurs. In addition,
such as Microcystin and Saxitoxin are also in the
anxiety about person's health problems with the
production toxicity material, and the measures
are pressing needs.

In Japan, the sewage disposal system and
various, non-point source measures are executed
in lakes named Kasumigaura and Biwako etc.
However, not appearing is a fact in visible effect.
Authors wish to point out three reasons as this
cause. One is the removal of the pollutants

Fig-2 Basins figure of Kasumigaura
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Jpn. J. Water Treatment Biology

Research on technology of making to resource by detox processing of
blue-green algae(AOKO)

Tomonao MIYASHIRO', Yuhei INAMORI ? ,Norio SUGIURA'

1.;Tsukuba University,Tsukuba City,Ibaragi-pref.Japan;2. Fukushima University,Fukushima-pref.,Japan

Abstract:Toxic algae can be made useful fodder and a fertilizer if the cyanobacteria
toxicity element can be processed to become below a permissible standard.In this paper, it
is described to be able to make poisonous a resource as biomass energy such as high
quality fodder, high quality compost, and bio-ethanol by doing processing of making to
harmlessness by "Sub-critical water reaction". Moreover, the resource circulation
potential when making to fodder, making to compost, and the biomass energy making
were applied in Taihu lake coast region was provisionally calculated.The AOKO
generation gross weight in Taihu lake was provisionally calculated by the dry weight as
80,000 tons in about 4,000,000t wet weights.This resource value is about 40,000 t as C,
and about 7,000 as N. The manure of nitrogen to the farmland in the Taihu lake basins is
23,000 tons, and has biomass-energy of about 72Mwh can be supplied.

Key words:toxicalgae, basins, fertilizer, sub-critical water
1. Introduction

The toxic algae proliferate abnormally in the lake in the world because of the increase
of the basins pollution load, and extensive damage to stop driking water occurs.
In this, such as Microsystin and Saxitoxin are person's health hzards by the
production life toxicity material, and the control measures of those algae are
needs. A toxic algae such as Microcytis form the spore. The resting spore can be
understood as one strategy to reinforce the living when the condition of the
growth environment is bad. Therefore, it is easy to accumulate on an
environmental inside. If the condition of growth improves, this spore will cause
abnormal growth in the origin. Moreover, because water plants such as
Waterhyacinth and Water spinach breed abnormally in the river and lakes
and marshes, significant cost has been spent on the processing disposal. When
the water plant withers, the part is resolute as the nutrients salt. This i1s a

kind of accumulation phenomenon.
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The 4" IWA-ASPIRE (2011/10/05)

Sewage Sludge Treatment and Recycle for Agriculture
by a Sub-critical Water Reactor

Tomonao Miyashiro*, Norio Sugiura* and Saburo Matsui**
*Tsukuba University, Life and Environmental Sciences. 1-1-1 Tennodai, Tsukuba, Ibaraki Japan
(E-mail:tony-m@ m-group.jp * cyasugi@sakura.cc.tsukuba.ac.jp)
** Kyoto University Professor Emeritus, 10-45, Uchihata-cho, Hanazono,Ukyo-ku, Kyoto City, Japan
(E-mail:m-36@ 3kankyo.co.jp)

Abstract

A sub-critical water reactor of batch style processed sewage sludge, resulted in
successful hydrolysis of organic substances, leading to chlorinated hazardous
chemicals and pathogen free conditions. As for heavy metals in the sludge, 40%-60%
of heavy metals are solidified in the treated sludge, and the elution of the metals is
controlled. It was presumed that the solidification depends on a formation of the
mineral crystal named “tobermorite” with the balance of silicate, calcium, and heavy
metals in the sewage sludge. The strong hydrolysis of sludge by the sub-critical
water processing, may increase the methane generation of the sludge from 1.4 to 2.8
times compared to conventional sludge digestion, because of fast hydrolysis of
cellulose in sludge. The operation condition of the sub-critical water reactor was
much more economical compared to any other heat processes and incineration
processes.

Keywords: sewage sludge, sub-critical water, heavy metals, methane
fermentation, fertilizer

Introduction:

Sewage sludge has been disposed of after treating by various technologies to avoid the
environmental risk that may be caused by pathogens, hazardous chemicals and heavy
metals, etc. However, many of these methods require not only a great deal of energy,
discharging green house gases of CO2,N,O, etc., but also high cost of treating the sludge.
If the safety of sewage sludge is ensured, it is inherently a valuable organic resource for
recycling to agricultural activity.

We manufactured a sub-critical water reactor of batch style in 2.0 m’ capacity, and tested
the performance of this reactor using sewage sludge of treatment plants in Japan. In this
paper, we report the test results regarding to pathogen and hazardous chemical treatments,
and heavy metal solidification. In addition to those environmental safety problems for
agricultural land use, acceleration of methane production was investigated.

The Reason behind Application of Sub-critical Water Reactor to Sewage Sludge
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The 10" SWAPI(2012/2/21~23)

Biomass Conversion to Fertilizer by Sub-critical Water Reaction
Followed with Good Bacteria Fermentation

Saburo Matsuil*,Tomonao Miyashiro2, and Jun Matsushita3
1.Kyoto University, Professor Emeritus, 10-45,
Uchihata-cho, Hanazono,Ukyo-ku, Kyoto City,

2. Tsukuba University, Life and Environmental Sciences. 1-1-1 Tennodai,
Tsukuba, Ibaraki Japan
3.Shibaura Institute of Technology ,Dept. of Architecture and Environment
Systems,307 Fukasaku,Minumaku,Saitama City,Japan,
*corresponding author: m36@ 3kankyo.co.jp

Abstract

A sub-critical water reactor of batch style processed organic wastes.

Any organic waste can be treated in the way of sub-critical water reaction that
provides strong hydrolysis of organic substances, leading to destruction of hazardous
organic chemicals and pathogen . The treated biomass could be further fermented
by good bacteria to be converted into excellent organic fertilizer. Good bacteria
could be identified into three groups of Gram positive bacteria, namely a)Bacillus
sp.,b) Lactic acid bacteria sp. and c¢)Actinmycetous sp. They remained in the
fertilizer and continued to work in agricultural fields as microbial pesticide that
reduced the amount of application of chemical pesticide. This practice could lead to
good organic farming. The products of good organic farming and less agrochemical
farming could provide safer food to consumers and ecosystem health in the

surrounding environment of agricultural fields.

Keywords: organic wastes, sub-critical water, Good bacteria, fertilizer

83



Jpn. J. Water Treatment Biology. 48(1) (2012/3)

Highly-efficient Anaerobic Digestion of Refractory Organic Waste Using Subcritical

Water Hydrolysis as Pretreatment Process

TOMONAO MIYASHIRO', QINGHONG WANG', YINGNAN YANG', KAZUYA
SHIMIZU?, NORIO SUGIURA', SABURO MATSUI*

'Graduate School of Life and Environmental Sciences, University of Tsukuba,
/1-1-1 Tennodai, Tsukuba, Ibaraki 305-8572, Japan,
? Department of Life Science, Toyo University
/1-1-1 Izumino Ora-gun Itakura, Gunma 374-0193, Japan
? School of Global Environmental Studies, Department of Technology and Ecology,
Kyoto University,
/Yoshida-Honmachi, Sakyo-ku, Kyoto 606-8501, Japan

ABSTRACT

In this study, subcritical water hydrolysis was developed to treat refractory organic
waste as a pretreatment process for high-efficiency anaerobic digestion. Sewage sludge
and cyanobacteria as representative refractory waste were used. Different treatment
temperatures were investigated and methane fermentation from the two pretreated waste
by subcritical water hydrolysis were carried out. The results showed that the optimum
treatment temperature is 180°C. 0.8 g/l of formic acid, 8.6 g/l acetic acid, 9.9 g//
propionic acid and 0.6 g/1 butyric acid were produced from sewage sludge and 405.8 ng//
of microcystin in cyanobacteria was completely removed in the pretreatment process at
180°C. The cumulative methane production was 43.2 m/ and 54 m/ from pretreated
sewage sludge and cyanobacteria, respectively. Both of them were much higher than
those produced from untreated one. Therefore, efficient anaerobic digestion of refractory
organic waste using subcritical water hydrolysis as pretreatment process could be
achieved.

Keywords: Anaerobic digestion, Subcritical water hydrolysis, Sewage sludge,
Cyanobacteria, Microcystin
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The Clean Med Europe Conference

Hospital Biomass Conversion to Fertilizer or Methane by
Sub-critical Water Reaction Followed with Good Bacteria

Fermentation

“Saburo Matsui*” ,Tomonao Miyashiro**, and Uno Winblad ***
*Kyoto University Professor Emeritus, 10-45, Uchihata-cho, Hanazono,Ukyo-ku, Kyoto City, Japan
Phone/Fax 075-464-5860, (m-36@ 3kankyo.co.jp)
** Tsukuba University, Life and Environmental Sciences. 1-1-1 Tennodai, Tsukuba, Ibaraki Japan
Phone 0463-22-5641, (tony-m@ m-group.jp)
*x% WKAB ( Winblad Consulting Ltd) <unowin@gmail.com>

Abstract

A sub-critical water reactor of batch style can process hospital organic wastes into valuable
materials in the manner of ecologically friendly ways. Food left over of hospital can be
converted into fertilizer followed with good fermentation bacteria, or processed into organic
acids that can be further fermented into methane. This methane process still discharges liquid
residues that can be further composted into good fertilizer.

Energy requirement of operation of the sub-critical water reactor is less than heat dry of organic
waste, and much less than incineration. Hospital produces daily a large amount of steam, part of
which can be allocated to operate the sub-critical water reactor, which economize treatment cost
of organic waste.

A special type of waste of hospital is medical treatment waste such as blood stained. Plastic
tubes, cotton wool, etc. This type of waste is easily treated and disintegrated into powder of no
germ.

Any organic waste was treated in the way of strong hydrolysis of organic substances, leading to
destruction of hazardous organic chemicals and pathogen.. Good bacteria could be identified
into

three groups of Gram positive bacteria, namely a)Bacillus sp.,b) Lactic acid bacteria sp. and
c)Actinmycetous sp. They remained in the fertilizer and continued to work in agricultural fields
as microbial pesticide that reduced the amount of application of chemical pesticide. This
practice could lead to good organic farming. The products of good organic farming and

less agrochemical farming could provide safer food to consumers and ecosystem health

in the surrounding environment of agricultural fields.

Keywords: hospital organic wastes, sub-critical water, Good bacteria, methane fermentation,
fertilizer
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Environmental Technology Reviews

Waste treatment of Sewage Sludge and Toxic Cyanobacterial bloom

By Sub-critical Water Reaction

Tomonao Miyashiro*, Motoo Utsumi *, Norio Sugiura* and  Saburo Matsui**
*University of Tsukuba, Life and Environmental Sciences. 1-1-1 Tennodai, Tsukuba,
Ibaraki Japan

(E-mail:tony-m@ m-group.jp * utsumi.motoo.ge@u.tsukuba.ac.jp °

cyasugi@sakura.cc.tsukuba.ac.jp)

**Kyoto University  Professor Emeritus, 10-45, Uchihata-cho, Hanazono, Ukyo-ku,
Kyoto City, Japan

(E-mail:m-36(@ 3kankyo.co.jp)

Abstract

A sub-critical water reactor of batch style processed sewage sludge, resulted in
successful hydrolysis of organic substances, leading to chlorinated hazardous chemicals
and pathogen free conditions. As for heavy metals in the sludge, 40%-60% of heavy
metals are solidified in the treated sludge, and the elution of the metals is controlled. It
was presumed that the solidification depends on a formation of the mineral crystal named
“tobermorite” with the balance of silicate, calcium, and heavy metals in the sewage
sludge. All so Toxic algae can be made useful fodder and a fertilizer if the cyanobacteria
toxicity element can be processed to become below a permissible standard. In this paper,
it is described to be able to make poisonous a resource as biomass energy such as high
quality fodder, high quality compost, and bio-ethanol by doing processing of making to

harmlessness by "Sub-critical water

Keywords: sewage sludge, sub-critical water, heavy metals, methane fermentation,

fertilizer, toxic algae, basins,
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