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1. Thermostability

2. Clonning

3. Random Mutagensis
4. Gene shuffling

5. Directed evolution
6. Site-specific changes
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1. Mechanical
2. Thermomechanical
3. Chemo-mechanical



Ve ALl peas oo y0 (ot T Const§ (599759 S 0015

! o el el a5 15 molesl )90 s SwlSe oy, 4 X e 0y a0 Vsl ol 08ges oloul IS

o yo 15 By 5] 5 Cerblyy 33l g BLol, 25 51 GELS peas sy Yk 5l oolil wyzse (slods IS 3abo

. . . . .. . . . V. . e -
Gl 1) Vb (Bras 655l by sl dlol> (Sl e Vg saeesnsle e Jleel S )3 05 VL
Co e .J.sd;gsa Lfiu&o QYY) L > &.3.]9.» L Lg))"‘ S pan Mls g0 ¢ )L‘Jﬁj‘i 9 )‘Sy J.».«.@ )‘ Lbf"")"‘ J..:.Lw | 00l
el a2 a0 (YY) 0gd o0 X85 Seglin olss daugy comge a5 el BLII 0 Wiguy iulidl ISY rb-.’.)'j 3eslatnl Koo
e Ll 5 Veko slapul b il S as o wilid S 15 eolital 5,50 Jsl Cows S| 2oVl jelite & laps 3]
OalS (BLI eglie (plss aS 05 85wl Vsl w5l eolaiwl ple 15 05l co o] (YL Gl 5L 350 (55,0 ialS

crge eyl 5l osliial sl ol (6,655, 1S e 5l e 0ot (685 Sres g5y » UG 3T 5l eolinal
el blosS sl 5V — Liiwh-O 31 7 Lo il a5 sl o0l Lt i g co 50 Sl 505 (6l pmas 035l Ll
o (e . . é - e V. - . e e - -
RIP A )3 9 Ul 65, 2 (LlegS S eV ooy crge ¢ jlnal Jul gl ealinnl L 75595 Sy 50 09290 J> B
o ()55 0n s s (50l a5l slo a5 Pois (I e b 45 ghailan 55 ce T8 el
bosand; a0 (Gl 0390) 95,051 Shsy Gasb 5 e 9 00 (513 pu STy S LB Slhiaees S sle oy adsi jelane
Mg or o (o) (S35 sloss

. . . . . o (. . qe o : AR e . g

Coz 3l ead ady e spdy STy SRl s Lsasi sk 5 eSS el sl LS el sl T ) eolinal
w3l G5 5l 55 Ul @il 1 esliiul el ges Ssiaee egas;s Ssde LwlST g Gugt ST
L LB o Joloals olge a5 (5,9 4 (sl 1o 48 0isl 3 S 0 Vskos ol 51 ooliiwl .ol plyp lade 4 j¥g 0um 505k
Pl bl a5 005 o (loaisd S pos wudsi A jamialeais 5 Aol adgl oS 5 @ 05li9d G 5 000055 sl w3l L g

L 2l el a8 slalo o g3 4l 5l abols LI pad o el g yaue et e Sy o 4l
Sless am 9 0l po SUI 51 (280 (BLiLigledsls 5 (B nie SUead (6255, SIS sl ol enisd Jo e
35 iy Dol 5 Jsi3 5 SES ans 3 olosigad e 2815 rge oma B 21,50 s 5 5031 aliy
gdoe L5

del5 oz 655y 40 Lo jil 00,5 -
Lol 0093 38 a3 (655, jslae 4 Ll (6,510 2 g ped mlio j0 laey T 5l eolanl Glaal 5l S5 o lsen

. Cellobiohydrolase treatment

. Laccase

. Protease

. De-esterifying

. O-acetyl-galactoglucomannans
. Norway Spruce

. Acetyl esterase

. Dissolving Pulp

. Extrude

0. Endoglucanase
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1. Laccases

2. Peroxidases Manganese
3. Hexen uronic acid

4. 4-methyl-glucuronic acid
5. Thermopholic
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1. Aspartic acid
2. Aspargine
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1. Glocose Oxidase

2. 1-hydroxybenzotriazole

3. 2,2-azinobis-(3-ethylbenzthiazoline-6-sulfonate)
4. Violuric acid
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1. Liner boards

2. Anionic surfactants

3, Polyethylene Oxide Copolymer
4. Maleic anhydride

5. Aerobic

6. Anaerobic

7. Slime
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. Dissolved
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2. Polyphenoloxidase
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Abstract

A difficult period has globally begun for pulp and paper industry. The consumer standards are high and
production is severely competitive. In some countries, the necessity for reducing production costs, has
caused integration of the companies and their profitability has been affected and restricted by factors such
as globalization, environmental concerns and competition. Pulp and papar production is a large capital —
intensive industry where production capacity has a major role in it’s survival. On the other hand, paper
consumption per capita is increasing in the world and.so in Iran. To meet this demand, we need to find
new methods for optimum and efficient usage of lignocellulosic resources with less enviromental affects.
Development of chemical conversion industries based on sustainable use of lignolellulosic resources of
Iran can justify renewal of the existing pulp and paper industries and utilization of biotechnology as a
strategic solution in midterm and long.term. In this research the current problems of Iranian pulp and
paper industries were identified and then some applications of different enzyms in pulp and paper
production process, bleaching, fiber recovery and deinking, deposit removal, fiber property improvement
and reduction of environmental pollutants were investigated.
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