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1- Anionic trash
2- Colloidal substances
3- Colloidal substances
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Table 1. The most important resources for anionic trash compounds.
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Figure 1. The effect of anionic trashes on filler retention.
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Figure 2. The chemical structure of the major constituents of lipophilic extractives found in woody and non-
woody plants: 1- Octadecane; 2- 1-Hexadecanol; 3- Palmitic acid; 4- Abitic acid; 5- Sitosterol; 6- Betolinol;
7- Cytostrile linoleate; 8- Cytostrile 3- B-D-glucopyranoside; 9- Trilinoleine; 10- Octococyl hexadecanoate.
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7- Handling

8- Recovery

9- Fixed-bed operation
10- Stability

11- Denaturation

12- Autolysis

13- Binding to carrier
14- Entrapment

15- Encapsulation

16- Cross linking

ol Sl Je (1) MWW)' &l 1S i O (V)
L O 31 Joe () 5 RWW) s L5k i
MFWW) e s olie G L oS s il
Ay aS sl olas c,L:., (88) Sl esls 1S 1
RS e ol s ke Sty W 76
Byb e SAIAS 5 Jsle Bse JS SlAke a5 LG
sl 5 LYk WajlsY wile e lagy 3
T i O 0303 5 0d Mg 206 A, b
s ssbay 35 dale 536 L 5Tl W e
MWW L5 S oy 55 1, DCS Cilises (5152
3 s B el 6 wﬂ L RWW
Slw sl &S oy 55 1y ol DCS oS 5
v U Ll e GJB ol Olo Jodoes 55 5450
Sl Ly &S ol pnal Slge 5 WO 5l Ao
o sladeal 5 s, e s JalS 1y Wl
)QBJS@AQT}:M):V PRSI T_s).i;-
oS 5 3l eslial Ll e L2alS i Ao O 4 s
S wlad S kil oo wpl o zb
DCS wls 5 3l pam cos 55 1y G50

PR PR VECIPU TN S R IPVRCI
S 4 a5 L DCS [l sl sl ot
g 31 odd 35T sl 5T L3k e 5 5L
ol ol 3gdome LT Sl 65 28 eslizal (ST
I 31 3l Sl s oZussdme sl = )
S eslial b bl el sdd i ae VAN
28 eSS slae gl fol bocalie gla s,
Bulis Sl g b 3T 5,5 o 513 e esle 55
Sl 0Ll (ol sl sas B S LlS

S Tl sde el anes esle b Lo

1- Mill white water

2- Recycled white water

3- Model recycled white water
4- Immobilization of enzymes
5- Liberated enzymes

6- Substrate
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12- Nephelometric turbidity unit
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Abstract

Background and Objectives: With the implementation of strict environmental laws and water
circuit closure in the papermaking mills, dissolved and colloidal substances (DCS) are accumulated
in the white water. The DCS excessive accumulation in process water may reduce the runnability
and increase the corrosion of equipment, foam formation, and increase precipitated pitch. Thus, DCS
control plays an important role to improve the paper machine runnability as well as the paper
quality. The addition of cationic poly-electrolyte as a neutralizer is a traditional strategy to reduce
the content of the substances causing hazardous usage of chemicals and increases the pollution load
and environmental impacts of paper mill effluent. With regard to increase in level of knowledge
about the effects of pollution in the pulp and paper industry, it is strongly demanded to replace
traditional processes with "green processes" including the use of the microorganisms and enzymes
which are not only a practical and economically alternative, but also environmentally friendly ones.

Materials and Methods: In recent years, using biological methods such as enzyme and fungi have
been proposed to solve the problems present in paper making process. In the current research, the
effect of using biological treatments including different enzymes of lipase, pectinase and also
immobilized enzymes has been investigated.

Results: Utilization of enzymatic technologies not only is a practical and economic alternative, but
also environmentally friendly. For instance, the average particle size of resinous deposits and the
amount of turbidity in the final effluent can be significantly reduced with enzymes (lipase),
especially in immobilized form. Also, the growth of white-rot fungi in water results in a significant
reduction in total dissolved and colloidal substances in the system. Various enzymes such as the
types of laccase, cellulase and lipases, will directly be able to destroy various components of DCS
through fungal growth and release in a white water system, and will play an important role in
declining lignans, extractives and the amount of resin fatty acids in the paper mill white water. Also
under controlled conditions, the combination of fungi and enzymes is more effective in destroying
some of the DCS compounds than a single enzyme.

Conclusion: In general, the results of this study showed that biotechnology can be effective in the
destruction of DCS organic compounds or anionic trashes, for controlling and solving problems
related to them which may improve the quality of the final paper.

Keywords: Biological treatment, Closed water circuit, Dissolved solids, Environmental friendly
process, Papermaking
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