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Abstract

Cellulolytic enzymes were prepared from alkaline resistant microorganisms which were newly screened
from calcic soil.  Characteristics of enzymes and enzymatic deinking efficiency of wastepaper were
investigated.
The results were summarized as fellows:
1. The recovery rate of crude enzyme was 93.7% in Bio-B and 57.4% in Bio-F.
2. The protein content in crude enzymes was lowest and the thermal stability of crude enzymes was
highest in Bio-F.
3. The brightness gain of Bio-F deinked pulp was best in ONP and Bio-B deinked pulp was best in
MOW.
4. The reject yield was increased with enzymatic deinking flotation process.
5. The residual ink areca of paper was increased with enzymatic deinking and large size of ink
particles were remained in paper.
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Table 1. Chemical composition of main culture medium{one liter)

Bio-B Bio-F
KH,PO, 2.5¢ KH;PO, 15g, NH.50, 5g
100x trace 10mé 100x trace 10mé, CaCi2 - 2H20 0.8g
Yest extract S5g Tween 80 0.5g, Yest extract 0.3g
Trytone 5g Bacto-peptone 0.75g, Solka floc 10g
Wheat bran Sg Glucose 10g
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Table 2. CMCase recovery of crude enzyme in a 30L fermenter at pH9

. CMCase Weight of CMCase Recovery
Strains Culture vol.
(U/ml) cellulase powder(g) (Ufg) (%)
Bio-B I5L 224 21 1,500 93.7
Bio-F I5L 6.1 75 700 574
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Table 3. Reject yield of ONP and MOW in flotation(%)

NaOH Bio-B 04  BioB 1 Bio-B 4 Bio-F 0.4 Bio-F 1 Bio-F 4
ONP 128 17.1 15.2 16.4 16.5 159 13.6
MOW 8.6 16.3 17.0 16.2 11.3 19.0 152
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NaOH DT 04 DT 1 DT 4 Bio-F 04 BioF1 BioF 4
Before Flotation 2923 22.06 2572 26.38 26.42 36.94 29.1
After Flotation 57 5.6 54 56 6.07 8.05 9.3

36. TEX|2| 2HatEY

Table 4= 2+t G E F2] BioFol 23l &5
H AEE 0.8micron membrane filtler2 I3 A
8ol sheetA] 2+t 25 image analyzerS F3) Yo
7 Dit areaE ppmO E Lepd ZE DT A%
o} nluwg Aojch Flotation®] AFe] #E Y=
dae dAZ AolE Ho|i Qe RoE KA
Firel olste] Ad3] @& ¥ Y3V} AdR

AALNSEE & F Ak 2} Ao
BioF X2l A2 Floation §-2f &Y Yo
gzy @ DT ARtk It H& 3o
Bio-Fol] 2]3t @& MOWY] wldw Aldo] 23|
ARE olf2 47 5 Arh

Figwe 9= MOWS] €§5A)8 Fo A&
P9 Alolzdl REE FANG geldh A=
718 100~1000m=. o} AN A =

- 54 -



ni0m BXm
AMNGa B

&
A0 O
7 KT £ 500.
6 O500m 1000
<3
!
Z'INK
3 N
N
2 I
N
] N,
N4
0 :‘\“\ AN §
NaOH DT 04 D11

Bie-F1 Bis-F4

Fig. 9. Residmal ink Particle size distribufion of deinked MO

9 A= 100m FEe) FHL YArh AnFHe
Z AALT gy Hohe DT A% &5
Age 93 #A7YW FE AAFI @*E AS
& 4 ok thzFs} DTo Mgk BioFe 2|

@ 9= Az 2o A7 Byy JE 42} B
& AL FF ARRG Aoz 47t
a4 B

A2o] Rl #7E kst wgfery
Zc% Helskgch

EAT BAEE AHE =

Alslel ozl A¥g ohgE o) 8%4% 4

et

1 24099 J¢gs
Bio-F2] %9 574%%ck

2. 2EA F9o v9ud 32 BioFe A7l
7} 2o

3. ZEA x4 BioFe A7t 713
S48t

4. ONPY] 7<% BioF, MOWS] 7 Bio-Boll o]}
g5E A5 s FeEo] A HA

5. #RAe) fA EEL FAEFFTAHA SlolA
reject7} BolA] Al Aot

D_La

Bio-B2| 7§ 93.7%,

6. 427 % IEYAWA] Y1 H7o| 2
QA7 ol ARSI A
28

1. Letscher, M., Sutman F. I, J. Pulp and Paper Sci.
18(16), 225 1992.

2. Phalzer, L., Tappi 63(9), 113 1980,

3. Phipps, I, Paper Tech. 35(6), :34 19%4.

4. Mahagaonkar, M. S., "The role of different atkali
sources in deinking and bleaching  processes,” Ph.
D. thesis, The University of Tasmania, Hobar,
Australia, 1995.

5. Sharyo, M., Sakaguchi, H., Kokai, T., Japanese Pat.,
TP02160984 1998.

6. Sreenath, HK., Yang, VW, Burdsall HH,
Jeffries, T.W., Enzymes for pulp and paper
Processing, ACS Symposium Series 635, ACS,,
267-279 1996.

7.Lee, 1. and Eom, T., J of K Tappi, 31(3), 68 1999.

8. Park, S, Lee, J.,, Eom, T, J. Ind. Eng. Chem,, 10(1),
72 2004

9. Kang, S, Lee, I, Park, S.,, Eom, T., K Tappi, 35(3),
67(2003)

- 55 -



10. Santosh, V., Anil, L, enzyme and microbial 13. Anne, L., Peter, D, Wolfgang, Z, 1. of
technology, 32, 236 2003. biotechnology, 67, 229 1999.

t1. U. Tschimer, C. W. Dence : Paperi ja Puu, 70, 338 14, Healy, D, Ye,M.Q., Troyancsuvkaya, M,
1988. American J. of Physiology, 286, 220 1995.

12. B. ). W. Cole, K. V. Sarkanen : Tappi, 71, 117 15. Lowry,O0.H, Roscbrough, NI, Fawr, AL,
1988. Ramdall, R., J. Biol. Chem., 193, 265 1951.

- 56 -



