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—4— Commercial HAP —%—; Synthesized HAP | ; Synthesized HAP 2 —#—; Slag Foam

Table 2 NAFAtEF 3w & AW @A A 2 ORI it

Adsorption quantities (X105 mol g')  pH change after 915 h

Adsorbents
Phosphorie acid Total Phosphorus Initial Final
- Commercial Apatite 27 -1.30 8.08 7.27
Synthesized Apatite 1 18.16 16.26 8.47 9.32
Synthesized Apatite 2 18.55 17.95 8.33 8.3
Slag Foam 20.58 18.52 8.21 8.79
Blank 109.0 100.6 8.10 -
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41.2 Ca BUERER
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Fig.28 Y EEh o Ca BIERS HR(1-915h)

Table 3 ) 2 Ca FE{F#RIE (1-915h/ppm)
'commercial Synthesized Synthesized

i Apatatite  Apatatite 1  Apatatite 2 Stag;froRm
0 0 0 0 0
1 0.16 247 2.65 0.62
3 0.27 2.26 2.89 1.22
6 0.39 1.96 3.02 2.46
146 0.31 1.27 2.81 4.68
312 0.36 1.01 3.06 3.01
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led & FTIR AXZ L ORR#

ﬁ&j{ﬁfﬂ o Commercial Synthesized Synthesized Slag Foam
(em™) HAP HAP 1 HAP 2

i : 00+100 OH 3300-3500 3200-3400 3200-3400 —
1656+135 NH4t* 2950-3100 — — —
98504350 OH  2800-2900 - 2800-2900 -
19630+70 P-OH — 2450-2550 2500-2600 =
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239570 PH = 2250-2350 2200-2300 =
130050 >P=0 1400-1600 1500-1600 1400-1600 —
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050£50
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VEZOR, #1%, ZRICEBROEMWEML, LE2hEE->TW-7. 2008429 F
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ED DTz,
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PERILTHBDIH L. LEZQREENEN 5P 5DONITERL TS &Rk £
OBEHEHEZSND,

 HHHRER L O —e—, HERNIC LS a—Eb—, HEBOa—E—, £, B
HlEHRELELVES, PBRERRASELEEOLEY, FNENC, REREHAIX .
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422 TREMN I ——S OMIEEE

4221 fARBRORZE
a—b—KH 50 g £ ANFY 500 mL ICHEET 1 ARBLE, T0%, MiEBL. Bk
YRR S, BT NR L— F el A e,
b I b—REOEER, 50 g4 5 37.7363 g S0,
(50 — 37.7363 / 50) X 100 = 24.527424.5 %
245 %O AWHENTENTAELNA S,

4222 I F—EDOER
121C, 60 MA— 7 L—TTTIAVURL 20— —KiE 2g D, 1%EILT—

Vil (Trichoderma viride, Aspergillus niger, Blank) 16 mL #iE& L., 24 W, h%5ae
(40C) - #t# (1200 rpm) U, WRHFE L7z, EH% Table 5 2R3

Table 5 JI—kb—ikiEoE R
TIVA U B53E - @R Total SMEER

Trichoderma viride 2.0002 g 0.4902 g 75.5 %
Aspergillus niger 2.0025 ¢ 1.8308 g 8.57 %
Blank 2.0003 g 2.0292 g -1.44 %

RBIE. Trichoderma viride 78 76.56 % &b # <. KIT Aspereillus nicer 8.57 %.
Blank -1.44 % &3 7x.,

CDTEMS, YBRINEINT—ENMMMETA DD, Trichoderma viride TH2 Eh
o=,

Fig.31 I F—HE4MREoa—t—kik
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12.2.3 BRATIVAVRB LIS —EHROSHRE
FREOI— b 4 fEANT, TIUA L LS — S RE 2 BRI LT
Sample 1 : NFH AlH%& L. Trichoderma viride ¥2)V 27— &7 2 1=,
Sample 2 : AFH AliHE L. Blank &)L 59—t 53517 - /2.
Sample 3 : ~"FY Uil &S, Tiichoderma viride &)V 5 — R %ET 7z,
Sample 4 : NFH HIHEE S, Blank IV I —¥aMETo 72,
Table 6 |Z & BRE D Bk % . Table 7 12 5 BERE D43 %8 %, Table 8 ITRHUM R 2R

Table 6 I—b—EiDFEMEO R

Sample 1 Sample 2 Sample 3 Sample 4
After Na2COs 1.5169 1.5534 1.3727 1.2933
First extraction 1.4086 1.3240 1.1563 1.0529
Firat digestion 0.7939 1.1749 0.5644 0.9605
Second extraction 0.5447 0.9136 0.4016 0.7605
Second digestion 0.2026 0.8368 0.1501 0.5372

Table 7 I— b —%i O %O HH
Sample 1 Sample 2 Sample 3 Sample 4

First extraction 7.14 14.77 15.76 18.59
Firat digestion 43.64 11.26 51.19 8.78
Second extraction 31.39 22.24 28.84 20.82
Second digestion 62.81 8.41 62.62 29.36

Table 8 21—k —FREORHIHHE
Sample 1 Sample 2 Sample 3 Sample 4

First extraction 7.14 14.77 15.76 18.59
Firat digestion 47.66 24.37 58.88 25.73
Second extraction 64.09 41.19 70.74 41.20
Second digestion 86.64 46.13 89.07 58.46

PhlbEED, AF5 A ED Sample 1 & Sample 3 @, Sample 2 & Sample 4 @
ERIZR5NT, Thchoderma viride €5 —ER3ETIZ 1K, 2 K&EHITBlank KD H
DRI (5L Lo Fe. £, R #IE, Sample 17886.64 %. Sample 274146.13 %.
- Sample 3 %% 89.07 %. Sample 4 7% 58.46 % & 722 Tz,
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2.3 TR LE > ORIKIEES)

10.3.1 FBBORE

RV E R R ESAKE RIS RELE SO &, B ERD EROW 4
30 3mL OLY /—)VIZHIRT4 HEEB L, T4 /=)L LS 0ld, ML, B
SRS A X, WML TN L— & 1 A A A

2B, ERHEOTEL. 3344.96 g M5 2778.20g &70 0,

" (3344.96 — 2778.20 / 3344.96) X 100 = 16,9437 16.9 %

6.9 %b AT ENTHEENZ S,

2.3.2 BROT VA VIR &)V T —E RO MR
Fild LE R 4 EMNT, 7oA UME - ©IL 5 — V% 2 EEKIMEL .

Sample 1 : &% /— )L hiti& L. Trichoderma viride T —EnfEEiT-/=,
. Sample 2 : T /—)Lflith& L. Blank B 5— 4 EET-o 7.

 Sample 3 : ¥ /=)L EEY", Trichoderma virvide ¥ )5 —H 534517 7.
- Sample 4 : ¥ /— )Ll 289, Blank ¥ 5 —E0METo 2.

Table 9 I BRI E, Table 10 IZEBIEED/HFHEE. Table 11 I RRUMRRE R

‘Table 9 L Wit & BeRE o Tt

| Sample 1 Sample 2 Sample 3 Sample 4
After NazCO3 1.3830 0.9530 1.0625 1.2947
First extraction 0.7442 0.6672 0.5854 0.5781
Firat digestion 0.0464 0.5342 0.0172 0.4362
‘Second extraction  0.0121 0.3224 0.0123 0.2445
Second digestion  0.0097 0.3110 0.0042 0.2325

Table 10 L& 275 & BHERE D4 e

Sample 1 Sample 2 Sample 3 Sample 4
First extraction 46.19 29.99 44.90 55.35
Firat digestion 93.77 19.93 97.06 24.55
Second extraction 73.92 39.65 28.49 43.95
Second digestion 19.83 3.54 65.85 491
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Table 11 L E 5RO B4R

Sample 1 Sample 2 Sample 3 Sample 4
First extraction 46.19 29.99 44,90 5b5.35
Firat digestion 96.64 43.95 98.38 66.31
Second extraction 99.13 66.17 98.84 81.12
Second digestion 99.30 67.37 99.60 82.04

BLE&D, 1% /—)V A4 @ Sample 1 & Sample 3 @. Sample 2 & Sample 4
DERITR SN, Trichoderma viride )5 —V R TCIE 1 KI5 —ERTCT Tz,
90 %LA BRI f#Z 41, Blank J2 0 © 7§88 3 (5 LA L - J=. 7z, i/ 4813, Sample
1%%99.30 %. Sample 2 #%67.37 %, Sample 3 7% 99.60 %. Sample 4 /% 82.04 % &7

424 £&D

g oil, ARBROMREZETTo I,

APLBE & L. BlRgEO aO——RikE 7AW L., 2¢ D, Trichoderma viride,
Aspergillus niger, Blank EFNEN 1 %7 —VHEKCHE - BB L. O,
Trichoderma viride 2 )\ 7 —t 51 Tl 75.5 %. Aspergillus niger{z )V 7 —1 451 8.57 %.
Blank 43##-1.44 % & 73V | Trichoderma viride ¥ O 7 —¥ i H B AR H - 1.

BRAT WA )N, S —E5MOaHed, 3—-kb—W 2 KEVF7—EaMT
86.6%. LELLKRENT—ENMTICE %ERD, LEVEIKEN I —ERMTIE
EafaiizEna s, £z, AFY 2, 17 /=) ilA EiClE#2 <. Tichoderma

viride VIV T —UERMEITALZ LICED, G oil. HHES 04 BISHEME OREN
NWEWA S,
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(31N T ARG O EH DS HTRER
CEKMTNAVNBRE NSRRI DL B ERWT, AT HME. T
oo TR, SR, BIAMREET k. FINVEIRT Ty K7+ — RikE, 0

SRV ViR, SR T = — ViR . BT BT RLY VikE
l,-':i L\‘tﬁﬂ L/ ta

43.1 F RO BOERKER

5y kT — RIEEHWT, ¥ NS RDERERT - 12, Fig.d2, 33 ¥ VY BkE
BAURtE, Table 12, 13 128 2RV HRERT .
t—k=)

140

120 |

100 |

80

mg g™

60

40

First First Second Second
exiraction  digestion extraction  digestion

Fig.32 I—bk—Kikicks ¥ /87 HOER({E
= ; Sample 1, B ; Sample 2, C—; Sample 3, 3, Sample 4,
—4— . Cumulative Sample 1, —%— ; Cumulative Sample 2, —#*—; Cumulative Sample 3, —®—; Cumulative Sample 4,

Table 12 I—k—iRiiD & >/ 7 E it

Sample 1 Sample 2 Sample 3 Sample 4
First extraction 12.243 58.159 22.801 48.560
First digestion 55.951 3.972 40.942 3.578
Second extraction 34.166 42.845 19.726 36.013
Second digestion 18.380 2.894 21.382 18.590
Total protein 120.740 107.870 104.852 106.742
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. Fig.32,Table 12 &0, & XU B OMHEIZ. 1K, 2 X7 )15 UYL TI33LIZ Sample
3 AMEbHE<, LRI T—E0H Tl Sample 1 25, 2 KB —F 0Tl Sampled 7%
ﬁbiﬁihfﬁtfiﬂ foo Fio, AOHILEREZRS &, sample 1 AfiETH- EbHMEZE
B

(VEX)

35

30

7
.1 11

First
extraction  digestion  extraction  digestion

Fig.33 LT RHEICL 2 Y /%7 B O it fi
9 ; Sample 1, B ; Sample 2, [, Sample 3, C—3; Sample 4,
—%— Cumulative Sample 1, —%—; Cumulative Sample 2, % ; Cumulative Sample 3, —%—; Cumulative Sample 4,

Table 13 L€ ARHED S 2N 7 H ik

: Sample 1 Sample 2 Sample 3 Sample 4

 First extraction 4.840 18.589 9.855 12.626
First digestion 8.888 1.581 7.939 1.470
Second extraction == 10.033 == ==
Second digestion 6.999 0.021 7.264 0.034

Total protein 20.727 30.224 25.058 14.130

Fig.33, Table 13 X 0., # > HoOMEEIL, 1 k7 I)LH )AL TIE Sample 2 #1& S
W<, 1A 2 KIS — R CIE Samplel, 4 ARSI M St o T, Eie, 1KRT IV
AIMBEO 7 >R 7R, FR D TRE B E R,
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4.3.2 O VBOERER

FIWINT =) AigEEE W, 70 BOERETT- /2. Fig.34, 35 1277 0 it & AR
fi#%. Table 14, 15 2700 it #7779

(2—k—)

First First Second Second
extraction  digestion  extraction  digestion

Fig.34 I—b—ikiilcdk s w0 @Ol
=21 ; Sample 1, B ; Sample 2, C—; Sample 3, C—; Sample 4,

—®—: Cumulative Sample 1, —®— ; Cumulative Sample 2, —#& ; Cumulative Sample 3, —®—; Cumulative Sample 4,

Table 14 dI—E—Miio O R

Sample 1 Sample 2 Sample 3 Sample 4
First extraction 4.617 7.336 4.662 6.688
First digestion 22.480 0.837 22.906 0.607
Second extraction 5.145 5.984 3.680 4.250
Second digestion 15.565 0.402 14.545 2.934
Total uronic acid 47.796 14.569 45,782 14.479

Fig.34, Table 14 &0, 70 ORI, 1K,2 K7 )V H ) TCIE% Sample 4%1E
HRSOMERZD. 1K, 2 RYEIVT—E Tl Sample 1, 3 2SFA%SOME#RZ. £/, 1
KT —EHHO Sample 1, 3 MFFREIC, SFRDMPTRSE < OO @O
2187,
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First First Second Second
extraction  digestion  extraction  digestion

Fig.35 LEVEHRICLS 70 BROERE
=3 ; sample 1, = ; Sample 2, C—; Sample 3, 1 Sample 4,
—&—: Cumulative Sample 1, —%— ; Cumulative Sample 2, —#—; Cumulative Sample 3, —®— ; Cumulative Sample 4,

Table 15 L& D™ O it

Sample 1 Sample 2 Sample 3 Sample 4
First extraction 17.619 30.856 44.6356 42.293
First digestion 47.389 9.700 42,944 4.689
Second extraction — 2.033 — =
Second digestion 9.397 1.848 7.444 1.040
Total uronic acid 74.405 44,437 95.023 48.021

Fig. 35, Table 15 & . o O ENE. 1 K7 )V 71U L TIE Sample 3, 4 24X
FSOEWME &R D, 1K, 2 KT —E 0Tl Samplel, 3 25T IERSE O @ WEZ R/,
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4.3.3 EROEREER

7 x /) —IVEEE R W T, o217 /. Fig.36, 37 IC 28t & B Htht %, Table
16, 17 I & &R 9,

(k)
700 ==
ahn
500
- 400
&
&0
B 300
200
100
0
First First Second Second
extraction  digestion  extraction  digestion
Fig.36 O—b—WiEICk D RO a it
1 ; Sample 1, B ; Sample 2, C; Sample 3, 1 ; Sample 4,

—%—; Cumulative Sample 1, —%—; Cumulative Sample 2, —#—; Cumulative Sample 3, —®—; Cumulative Sample 4,

Table 16 11— b — kit 2 H i

Sample 1 Sample 2 Sample 3 Sample 4
First extraction 27.739 46.581 30.3156 36.9561
First digestion 379.675 6.750 354.021 6.447
Second extraction 29.479 31.867 21.078 24.133
Second digestion 128.960 3.703 171.463 27.017
Total sugar 565.852 88.902 576.878 93.549

Fig. 36, Table 16 £ . ERfOfltHEIZ. 1K, 2 X7 )L 74 )L Tid4 Sample A8EIE
FSDMEZD. 1K, 2 K8V —E45 T Sample 1, 3 AIFIERIFEOMWNE SR> 7.
/oy 1RV Z—EH#ED Sample 1, 3 HFIERSIZ, EBANMPTRHEOEED
A it 2 1.
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(VEV)
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First First Seeond Second
extraction  digestion  extraction  digestion
PFig.37 L& 2RI &5 2R i
=1 ; sample 1, B ; Sample 2, 1, sample 3, C—; Sample 4,

—#— ; Cumulative Sample 1, —%—; Cumulative Sample 2, —#— ; Cumulative Sample 3, —%—; Cumulative Sample 4,

Table 17 L& O 4Rk

Sample 1 Sample 2 Sample 3 Sample 4
First extraction 49.504 75.966 66.380 74.698
First digestion 477.522 39.264 455.563 19.055
Second extraction — 72.279 — e
Second digestion 73.300 0.932 70.412 0.855
Total sugar 600.326 188.440 592.354 94.608

Fig. 37, Table 17 & 0. &N &IX. 1:X7 VA U UE ClE4% Sample MIZIEE%SO
&, 1K 2Kk —ENH Tl Sample 1, 3 MFIEFAE OB WMEE a- . £z,
1K)V 57— HD Sample 1, 3 MHIFEFRSIC. SBKFEH TRDE < ORI
(Ch
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43.4 BhoERER
JEDRIY PHEERWT, BliowiEiT-o k. Fig.3s, 39 IZECHHR SRR %,
Table 18, 19 IZ# et 2R 7.

B=—t=}
First First Second Second
extraction  digestion  extraction  digestion
Fig.38 OI—b—iiic B chioE it
== ; samplc 1, B ; Sample 2, 7 sample 3, C—; Samplc 4,

—&—; Cumulative Sample 1, —%—; Cumulative Sample 2, —&— ; Cumulative Sample 3, —®— ; Cumulative Samplc 4,

Table 18 11— b —iRHE D& Chl it

Sample 1 Sample 2 Sample 3 Sample 4
First extraction 20.056 24.500 22.833 27.833
First digestion 42.689 2.037 46.911 2.449
Second extraction 9.488 15.777 5.548 10.028
Second digestion 38.467 1.071 26.467 23.800
Total reducing sugar 110.699 43.384 101.759 64.110

Fig. 38, Table 18 & 1. @rehfo At i, 1 X7 )4 U UE T4 Sample HHEIERWE
OftiEiz 0, 1KV 5—EHM Tl Sample 1, 3 PMEFFRSOME & Eolz. Tz 1XE
VT —4H D Sample 1, 3 AFIFFEBICT, SEXNHR THRDE BofhitiRze
T
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(LE)

300 — —
250 |
Tglsu-
100 |
50
; T

First First Second Second
extraction  digestion  extraction  digestion

Fig.39 L& RHHC X 28 Fohli o i
B ; sample 1, B ; Sample 2, C—; Sample 3, C—1; Sample 4,

—&— : Cumulative Sample |, —%—; Cumulative Sample 2, —#*—; Cumulative Sample 3, —%—; Cumulative Sample 4,

Table 19 L& 50 ol

Sample 1 Sample 2 Sample 3 Sample 4
First extraction 3.135 3.155 3.400 3.368
First digestion 249.333 0.534 187.111 0.712
Second extraction = 4,524 = —
Second digestion 32.467 0.247 32.467 0.152
Total reducing sugar 284.9356 8.459 222.978 4.232

Fig. 39, Table 19 & 0. #iTfobiRiL. 1:X7 ) H 1) AE T4 Sample AZIEFE S
DEEEY., 1 KT —F4M T Samplel MBS EWMEL/ARD. 2 REILT—EHH
Tl Sample 1, 3 MFIERISOM ER 57z, £ 1 REIVT—EH2HD Sample 1 %, &
BRDEP TS 2 < BuBiomhititE 5=,
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4.3.5 RGBS ) /R
Fig.40 12 3— b —Hlfakk & L€ > 0 Rb i AR A Hil D SEMSI S £ 7T,

T N TR, ...-_'4 k 2 [E& - -Ii(

O— = —Hil R 71 7% A Hil g B
Fig.d0 00— l— & 08 2 O#MlNLE DRSS 31 19

RS G NS, J—E—DWIREETE <, ARARBW S ENbMS, £, O—E
—HRHITRL<., VECRESFROBBETOHOSARARBRSAWI ENS, O—E—F
BAMRETHY., LEVEBEBIIOHMMTESLEVE A,
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436 £&D
BERATNAVABECNT—E ML B —Eb—, LESLIEHAWT, ¥
SN B, O s, R, EooliilE 21T o 7.

(a—kt—)

FROa—b—Ri 4 fizfNT, BRMEOFEZETTIE- 7,
Sample 1 : NFH i % U. Thichoderma viride )V 5 —E N iE%E{T- 1.
Sample 2 : NFH A& L. Blank B 7 —afEiroi.
Sample 3 : AFH M EE T, Trichoderma viride ) 5 — 5% (T -7,
Sample 4 : NFH i 49, Blank V7 —ERHETo .

Fig.41 12 3— b— R OZ KA L Sk & BRI, Table 20 (2R REIR 2T,

400 T 70 120
Coffee Beansg— Coffee Beans Sample 2
= Sample 1 500 60
300 -
3 400
250
L] - 40 |
% 200 | 300 2
g E
150 | =g
200
100 | L
{ 100
50 | 10 |
0 . 1] 0
First First Second Second Ficsi First Second Second
extraction digestion extraction digestion extraction digestion extraction digestion
400 700 60 120
Coffee Beans Sample 3 Coffee Beans Sample 4
350 | w
600 | 100
<) 500
250 . { 80
- 4
e
g;?ﬂ[l - 60
1 300
150 |
200 i
100
50 | - { 100 120
0 o= ' 0 0
First First Second  Second First First Second  Second
extraction digestion extraction digestion extraction digestion extraction digestion
Fig.d1 I—k—5EEOZER AL
; Sample 1, . Sample 2, C—1; Sample 3, C; Sample 4,

—~— ; Cumulative Sample 1, —%—; Cumulative Sample 2, —*— ; Cumulative Sample 3, —®— ; Cumulative Sample 4,
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 Table 20 I— b —IRHIO M REIR (mg g
' Aliterature value? Sample 1 Sample 2 Sample 3 Sample 4

~ protein 108.4 120.74  107.87 104.85 106.74
~ Uronic acid 21.8 47.80 14.56 45.78 14.48
- Total Sugar 643.8 565.85 88.90 576.88 93.55
: Reducing Sugar = 110.70 43.38 101.76 64.11

Figdl OWEY 5 73EEAR. FhEY 5 7 3ERETH S, Sample 1,3 & Sample
9 4 Tl B S—EEMWELER2EMTIBIRIZZ L, RiCe2itRbE ok,
Table 20 26 AFH Al RoMitROZERZ,. ARohih-ok. 2okb, fithEo
- BT EEEEEOBENTNENZ D, £, ¥ 2N BROSERNS D
5. BCETHMINTOWENWESZ 5N,

Sample 1 &XHROMEZELKRT S L, ZIEETOSMREEES Z AR, AN TH,
o0 2 P L OSMRE A, RINE E RS T, TOEEAFY ML TED.,
AFTFENIHFHBEEERWALDS, MABOERI—E—@ERNEHN. finD
BRI TH BB .

{LEX)

- FEOLEEE 4 HEANWT. BROBOFMEZTES 7.

. Sample 1: T /—)Uilith#% U, Trichoderma viride ¥)v 5 —¥ 53 %E{T > 7.
Sample 2 : T# /—)Liliti% L. Blank ¥ 35—V MR E{T- iz,

Sample 3 : T4 J —)Uilith&®9", Trichoderma viride )V 7 —E 53 #%E1T > 1z,
Sample 4 : T / — )Ll &89, Blank ®) 5 —¥2 %175 7.

- Fig.42 I23— b —REOZRKMMRIC X 5 M & SRR, Table 21 IR R 2R T,
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b " 100 20 —4 | ¥
i) :E 0 0 . I e 0
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G| D R S — 1 700 - 100
g Lemon Sampl_g 3 A
B 600 /_Lemun Sample 4 20
400 | /‘ 80
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= 400
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200 5 300 | a0
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100 J._ P %
50 o ! | | ” o 10
0 & 0 . b e 0
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Fig.42 L& 2 IRHE D ZR S Ayl
B - Sample 1, B ; Samiple 2, C——1; Sample 3, 3 Sample 4,

—%—; Cumulative Sample 1, —%—; Cumulative Sample 2, —#& —; Cumulative Sample 3, —%—; Cumulative Sample 4,

Table 21 L€ 2 IEHOI#RAR (ngg)
Sample 1 Sample2 Sample 3 Sample 4

Protein 20.73 40.26 25.06 14.13
Uronie acid 74.40 46.47 95.02 48.02
Total Sugar 600.33 260.72 592.356 94.61
Reducing Sugar 284.94 12.98 222.98 4.23
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 GABED S TN L E S THIRABAEE, Sample 1, 3 DA AIHRIZMMIIZS <, FIZ
B —E— 0K 2 B <HHEN, 1 RE)L 7 —EFRNTEIEECHCETHHSN

e

Jeo SEE, BIEBOMAFLIMNI EMNS, I—b— EEXARENFNED, TO

S ECIs < RITREE TR LB A BB,
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545

5.1 REHE

BERA DEBEX A THHLEBEHIBRETH D, KBMEBELTNI A2 %E
FEEUEMARZHiMlNASTHNTNS, NMATAOPTH, BSEmcHL Thid
DBERBRNAAYATHSB. REICBITDBEERNA AT A0 HRIE. —HELTH
HIILH 8900 4 b WEHRHCHIPE & L THEINE NS 25 7138 5000 /b2, R
FRHTIERT 2200 77 b > BHEMIERAIIEK 1300 5 R ich k5. &2 TRAGEER
NAFAIADD G, HBNWBEEROSWEERE, A 57, AREBHlICHE L.

KEH, ATTETNRYA b, "1AET 2 w7 AOEREITN, D ABEOEIE 7 %
- 71 bOREREEER TR L/,

- TREBROKRNS., U B, £ OWAPEHIIIIC EEETRBEZA T INEDELS. K
- WTRRT XY A b ORI - .

CDEBRTHESIZEBRT NI A M A5 A R ERB &, BV ADBEHAE
BTHDIZENS, TRIA RKONA ROFLTRY A OB TH S TCP 125V i
BEALTWAOTRBEWNEEZ OGNS, £i2, GRT AT MABHROMEINRS
- hie&, Ao hE) D OBRIERRE SNz,

FTIR BERERL D, SR N A RSN EN 2630£70 em! £5FIC P-OH,
239570 em  F1EIZ PH & BLSNF=DIZHIA 105050 em ! {3E D POy A AT L b ¥ —
DIRELL T RLTWAENS, BRT YA FOERSD 1 DTHAHI I AALF
SEBRBFDY AT NF L MEBEWELELTWAEEZ ENS, Ei-, RS
T MRS TH D ) A ORI A 2 > ORENEL D, ML= EEZ S,
BRTNRIA FER@AT T DY OWRE AN = X LZRRBEEZZ 505 (Fig. 40).

PAERD, GRTNAFA b BEAZZICIZY > OENGENRBH D, 7T FALEL
Rz,

COZENS. FIPRMBOERBLERPETH DY > OEIAS, TRT1 FADE
oz kEticbBERL ZENEZ NS,

—h, BEGEERRENAPCERHIhTWSa—kb—, LEVICESREY TE. I—Eb—,
LEREICE, EI0—ZA0AI I O—ARNEBICEEN, I 5—FEHN4E{
FIZL D TRNF—BROIEH LAY Eie 5 W, B~ OSMERNL =,

CITENS—VERETHHIC. BiFoa—c—REEZ7ILAHVNEL,
Trichoderma viride & Aspergillus nigerfil D 1 %)V T — i THE - MR L7452,
Trichoderma viride DTN —V 3 #Tld 75.5 %, Aspergillus niger HRD ¥ I T —
EAETIE, 8.57 %&inD, B O—ARMEIZH L TBERIEENEN T WS Trichoderma
viride HED N T—ERBOBRNWEWA S, -, B F—EHMETO K. I—kt—Ic
BENBTIAOA RREEY, LEICESENS G, A8 oil /1 &0 4EMIEMNYEH
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BRI E At bH 5%, a—b—EAFY 2, LEIIZLY /—)bkEEIZ T

fRas L. L& 2 ICHRAT ST 2 BREHIG BLE A & An 5 e S 5 %, #ukiz THE
frofe (Fig.43).

{ Hette
L Etistion

l"'. L
/

e
ST ST
X

Fig. 43 J—k— + L ECH END LG E

T H ) EE, Trichoderma viride DIV 57—V 43 fi4 2 [AEXD L, &EETHl
MU LG ENS Y NI H, TOVE. 2 Boliosa T8, o
—b—T86.6 %0 IEEPEITMIZAOML, LECTIR LERTZ AN, £IL5—F
SFRIEVT T, 96.6%ITIERITIRICHML = EMnMhole. TN, o EEZECHO
Mk EELSN, LEVRI—Eb—EHAfRENTN 0, D0 EETIE < BTk
KETHMENEEBELLNS (Figdd).

Fig. 44 21—k —{lla8ED I 55— orig
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Fie, AFY 2, T /)R EoRBRRIZEN M- 124, AR —
ik, LECEBICE AEEEHHEOBENRVWEVWAS, S5, a—Eb—IZHEL
TH., MANORNE ZM W XIc k5 EHlid~ >/ —AMbo EbE<BtiEanT
Wieht, AEBR T LI RIEREATWER, <>/ —A0MIZZ N 3— Ao
B LEoNTWATREMENSD. 4%, EllasizRF#LTHwS, LEDEMNNT
BRL, aBhD, FEREEERVSTHRABORERI——REMWSHHREO L
MEnENS Z &I, BEE, S BB ENS SR EE A SN D,

Zhoofifid, BReahEl T, BME, ryeoasicban a4y /—b.
Ehe, ThETIMIRESNTEL, 2XITEEN S AN E S L 72 BRI B vEA B
i EAQLEHRAR N/ (Fig.45).

o —— " / \_/ \_——/ \.——/
Fooﬁ Dlsposal - "-'.
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Fig.45 FRMERRNAFANE DR EEY

Fi-, HHBERLEO——, FEEBKICLSO—b—, EEBOa—Et—, g
RlAERELELEY, BBHEREIELEEOLEIC. FHERL2EMIYEHO%MEE
SROBMTIEBRLUAGR, BESNZRBICE DEHOREARLRD ., EASHEL
o bDici LT, BRECSENS4EBEHEDEENEZNHL THWEEZELZLSN
2.
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52 SHBROBE

CBE. d—b—RULECAEREE RS, B EEERLTOLEA. KRR
TEE, Y, YOS ERNT S,

N AT A S EREAWOMIMIRE D, 01— LT SRR SRS S,
Ffe. & ORI LICBEORMIL TMS B& MW CHNT L, e & L ORI, /N1 4
TH /b, HURAL BIRAL BSAETERRI EADEHRMRIBI NEOT, TN ORI
HOMEMRHT D (Figds).
CNAFETIIvIAANDY REEBRED, ) B RN T LA Z D
RISNRSNI=DT, PR EHReMIRRHERINTELDOTIRBNIES S5H,
o, AEBRTHREN SHUL MR T—EEAVELS, TR REHHEDT,
BRAAZELEVWEEX TS, TOH, ARLENIAETI v 7 AZHWTHROEE
= d R

PEQZ EEBEZ, O—E—PLECREORPBERNAFTANE, K Et
EHERL. BN IIATRNF—ADQBREITIR, ERETIN1FTELII D
AVEBETOMGE L TORMD, N1AE53I v 7 2K EHORBEELAEES
Sy TH DA, BEWOH Y & OHEREMS BIFRERNRTEEN, 2—k— - LE
VDA YA Mo HRE O S U TR TELRLD SRR S,

5.3 BEADAYE—T

BHRSARET, TEDITERT —F PWERTBHIMD THE LN IRHENRTLERIC
LTBL ERLBEBIITEH TEL TMRNSRRDELIZOTICES LEBNET,
5 () ha GEE) €5 (B BRETd. BRICRSB0nES I kT
Bz, KA - BRZE LD 2GS T 286, RICLEHELEL XD,

 EBEEECBL TR, AFRREEHDUOARNOT, Ho THWH AR OTTHES
#WHLET.
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9, WWEE

The reuse of the biomass is required by the recent social conditions,

A particularly important study is establishment of the composition method of an industrial building
block compound and construction of the systems which switches these materials to electricity, heat,
gas, liquid fuel, organic chemistry materials from exhausted biomass materials.

The production of the disposal biomass in our country reaches domestic animal feces 89 million
tons, slag about 50 million tons, food residual substance about 22 million tons, and agriculture waste
about 13 million tons.

About our industry from this, it will be essential to regard the disposal biomass as important
resources,

In our laboratory, we suggested that we utilized domestic animal feces, slag, disposal food from
disposal biomass.

The domestic animal feces and the slag were converted to bio-ceramics.

In the presence of the bio-ceramics, the excess phosphorus resources in natural environmental
water ware recovered on this.

Phosphorus resources are drying up resources, and the deposits of it ore are about 14 million tons.

This ore is utilized to manure, feed for domestic animals, surface-active agents, but supply and
demand balance to the natural world begins to collapse with excessive it practical use. Because
excessive accumulation and release to the soil and the water of phosphorus were performed, nature
cannot achieve the function of the material of the P origin which caused environmental pollution
such as the eutrophication. With composed four kinds of bio-ceramics and commercial HAP, an
experiment to collect phosphorus from a phosphoric acid water solution prepared artificially was
performed on a laboratory scale.

The adsorption ability of the phosphorus to these bio-ceramics increased in order of Commercial
HAP, Synthesis HAP 2, Synthesis HAP 1, Slag.

Also we chose another disposal biomass, Lemon and Coffee.

Especially, Coffee is considered to be a major tasty drink. The consumption of the Coffee in our
country reaches 44 million fons.

Coffee beans have insoluble and thick cell walls, which are mainly made of galactomannans,
arabinogalactan, hemi-cellulose, cellulose, and 2 % lingo-cellulose, while the cell walls of Lemon
peel are thin, which are made of cellulose and hemi-cellulose.

Plants are organically structured carbohydrates, proteins, and so on. These structural-unit molecules
are employed to the intermediate compounds, the building block, of drug development or
biomass-energy.

Here, we studied that the digestion of cell walls of Coffee beans and Lemon peel were performed
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using the cellulase from Trichoderma sp..

The digestion of the cell walls of brewed-roasted Coffee beans and Lemon peel was carried out by
~ sequential procedures of alkali boiling (0.1 M Na,COj5 buffer, pH 10, and 0.1 M NaOH), cellulase
~ digestion, autoclaving with 0,1 M NaOH, and cellulose redigestion,

The total digestion yields were >86.5% (second digestion) and >96.6 % (up (o first digestion),
respectively.

Qur laboratory’s date approximately agreed with the digestion yicld of the roasted Coffee beans
| powder defatted with hexane of Naoya KASAl et. al..”

Hence, we suggested that the roasted Coffee bean after the coffee extraction was essential disposal
biomass for the efficient digestion of the cell walls of the Coffec beans to give several sugar.
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