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Table 1. Energy consumption in the major industries of the country in 2001 (24).
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Table 2. The intensity of energy consumption in the process of producing different cellulose products in 2007 (13).
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Table 3. The standard of energy consumption in a variety of pulp and paper production processes (13).
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Table 4. Standard energy criterion for fresh processes of building of pulp and paper production (13).
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2- Boiler
3- Termo-Mechanical Pulp
4- Chemi-Termo Mechanical Pulp
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1- Steam Trap
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1- Mixed Paper Waste

Yy

O Gl e 50 Gl VL cl (S (oL
S5 S s Lsd il 5 b L Co
Sl ok bl by Sl Vsane (JES 5 s g
(Y0) 353 o eslinul 1ol 05 5 i

LS bl oo e SO odas slaciis
Sl Bl ol gls memnls 5o
S mleos b bl 5l LS UL -
Al S & S 4 teamls
W 5 S ak g S oslaer -
U PN N WPV

L spde s Al s oS ool i
B st o5 il L Terr a s
psi ;I lis e 23l Jdsay e e i) 5
OLd 3w L UL"JM &) LSM\ JLis a Ve
a5 V00 spd= ol S Sl am o WSl sl
v ol mhe Sl by (el 5,8 sl
3y om0 kS| Ly Sl b

s P P8 Sl 5wt gn teomls (e 3
2 0l 5l pslde sba S ssie Wy b
Al 53 g dga o ol e e asilu A
ssba 503l b o3l Cpae 3 (SHn o xdd e
e 3 linke AT e Jesas b pae 8551 IS
o B Sl sl (s o3l LY
S g o Ol b bl s (S
S 0T Ol e eols 3 eslizal 5 4 oS A o
0 3,8 A a sl ol p 4 K8 cgr
W g Srezals 53 LS s oL3L slagten
O3 Vb a4 Lies KU eslel Ligr b
S Slale b ol s 5 e Jl ey
DBy 553 e b Ul Sl edd oy 5w
oSie Gl mle 3l 5 T slajb o jene)
o3 e YL 4 ol glo mle 5 o0

035 08 lp @l Els OF ()l e Jll



WAT(Y) lowsd (1) s (ol @lio 51 (513 20 00 9 CBlis &y

i el s s S5 Olpe SR ES
S Sl Ol e Gk 51 5L 5,5 55
Ly ol s mome Gootlin bl mlo ol
i iy » el Canilaoe il 5 o
slly oo Ml slaslil 5o Hsa> 5 golal
s 5 s Llay f8 L ane s 4 S
(Sose ke 03 dxk 2l b mlo Losd e
Sl Sose e & S p5Y AT 5 Sl sl
Sl S Liea Jola wly b s b
S g 5 sk el Wl S b
b5 Cad L ALS IE e Ll i8S s b
30T lagle i b5 Sl slaau a5 6551
S s el 00 e w0 A 5 S S
L laysis Ss b sl 655 a ol o,
G e O pansl 6 S o (gl oS ol azils O
5 s slaansa Al oees 5 G5 e
Olse cod |y el (osas by il
sl s el s e (550 G jme (g5leange
R L
b oy b G5l Gyae o ol G5 sdas
5 Sl 03y pite il sladul B 5 A 5 Sllas
OF gl 3 o Vo peile g5 & Slodas 5sba
Sl Sam M5 F5 s M GUes LTS
Sl G50 (S5Al G 055 il e
Syh e g OS5 5 B
5> $3LelST 5 a5l mlan Sl g anay
Cupde Eisel dile odate SLelBl canels
Gk 3L salelST mbe 53 GO Grae
D Lilpl dS e Clb ases slasla,
oo bl s sl s (SIS L0y
Ll slse sbojl a5 5 e dlge Sl
i o Ll Sl Bl dlar 1 il

ol oJJJTJﬁJA{ ‘)J«J‘-“db’w\fu sz.;l;

ye

sl ab Jle 55 S o5 e Vee 5.8 -
sl b ol J 55 8 AT Jl) ey
OF) 530 3550 0 o5 Ogsbo G5 G g e
Sllge 4 LB Gl Lol Ol aeb Liulpdl —
2558 dre S

Glaos sl b 5 S Gl Ll Ol il -
0358 Camaz GRal3dl s g 2lS

AL clalels Ol 5 Copyda 5l oSl -
Ll o S0 b (S Olsea

SVl s 5 IS sl edylh Ly, SRS -
BT ISIBT NS FR PN R CE PR

s A5 s s adslslse mle & 1SS p 0 -
SYS 5550 3 adsl slge Sloyls a4 Saaals ool
LS Oz Sl

M o sl bl sy Sl 042 -
o3le s OS2 L oS 5558 (3L mlos s
Sl cmge ol b ke Ol S 4 s 4Jyl
Sob= = 55) 558 6 sis S CL-J SI30 8
Aoy AL 5Ske ba iSOl S
(S o0 M5 ol b B

Sl siS a4 s albl L5 sl 3l (6,8 e -
a0l ol 5 (s o5 5 r Bles) 3,0 sl
) s glaals IS s 33k oo

& 5 4ol

Ly ol gz e gla S

e gl L S oo gl
el il o o e (6551 G eae (551 5 enlinl
3568 4 Smee S uf:}ﬂ e Jals
Szl s sy slasssls Ul ol
2D s 5 (SL g3 d550) oluls s
Sirrge Ao 1L e el o 55

o mleo 53 G5 A D e 53 (g e o Sl



ol Sod g 5 ykin S T golaseswe

ST e Lo 53 i Sl e Ol oS
S5 Pk e S Lo B850 855
daaysa LAl 5 (650 il Oy pde ey 5a
pamen sdipled Caagd 5 3 pobab ) 3 Sl
wls (553 A mlio (55503 R a5
Ser Se, Gl gl S ool el
Sl 28 5w plasl (mbo 3 (5 PR
slgd ol adls | LalSel, ) sl 2] Colils oS
5 G L s pa ol Jb glacsles bs s
Sl dals e joba U ols anv 5 505 5 oy 485
058 mle 53 G S pae Gludng GlaBel)
wop Al 4 Olge Bl Sl
gle W ey el s 3 5 G55

2S5 ol S 5 g mbio dlexr Sl g5

1.Abdoli, M. 2005. Recycling of urban
solid wastes. Tehran university press,
Tehran, 158p. (In Persian)

2.Aftas, M., and Pajoyan, J. 1996. Analysis
of factors affecting paper consumption in
some developed and developing countries.
M.Sc. Thesis. University of Allameh
Tabatabaei, 124p. (In Persian)

3.Alavi, M.R., and Sadeghche, T. 1998. A
review of urban solid waste management.
Jahesh kimia press, 120p. (In Persian)

4.Altwicker, E.R., Shonberg, J.S., Konduri,
R.K.N.V., and Milligan, M.S. 1990.
Pollychlorinateddioxin/furan formation in
incinerators. Hazardous waste and hazardous
materials, 17: 1. 73-89.

5.Bajpai, P.K. 2010. Solving the problems
of recycled fiber processing with
enzymes. Bioresources, 5: 2. 1-15.

6.Earth Works Group. 1990. The
Recycler’s Handbook. Berkeley, CA: The
EarthWorks Press, 96p.

7.Friberg, T., Gerhardt, T., and Kunzler, C.
2004. Ensuring the future of fiber recovery
and utilization solutions. Processes and
paper, 88: 1. 33-35.

Yo

P sl

s P

0538555 GRIB 5 SN G5 A porarar (55
S S wme S sl Lo
Sl el oS0l o 5o Loy Cilsie sla 508
Al LolE Gy e 5 5SS leag
CeiS 5 bl Lol SVl Ol
Gz b Ml slasy bl U gillae 5 o ylhae
2o 53 G IS GLES ) g (55
e 3 bl b e GO soleee
5 elSiws catlis 5 655 (G imen plomil (g 510lel
Sl gy s g S (g3l 5 Dl
Bl e G aar Srae 3 Ll e s
Slassh el 5 el s S84 L LS

9 4.;&9 Jl}ui‘ 9 LﬁJL'M"\ CJLAA AM).? o\JAAM J:‘SA

8.Hamze, Y., and Rostampoor, A. 2008.
Papermaking chemistry principles. Tehran
university press, 424p. (In Persian)

9.Heidenreich, P., Kearley, J., and Kenny,
G. 1988. Waste processing makes good
energy. Civil engineering, 58: 1. 60-68.

10.Hubbe, M.A., Venditti, R.A., and Rojas,
0.J. 2007. What happens to cellulosic
fibers during papermaking and recycling?
A review. Bioresources, 2: 4. 739-788.

11.Institute of Standards and Industrial
Research of Iran (ISIRI). 2005.
Specification and criteria for electrical
energy consumption in processes of
aluminium production, standard number,
8669, 1*. edition, 18p.

12.Integrated Pollution Prevention and
Control  (IPPC). 2001. Reference
Document on Best Available Techniques
in the Pulp and Paper Industry, December
2001, 457p.

13.Iranian Cellulosic industry notification
site. 2011. Situation and problems
of wood and paper industry. article
code: 408. (In Persian)



WAT(Y) lowsd (1) s (ol @lio 51 (513 20 00 9 CBlis &y

14.Kargari, N., and Mastoori, R. 2010.
Comparison  of  greenhouse  gas
emissions in power plants using
approach of LCA. J. Iran Energy.
13: 2. 67-78. (In Persian)

15.Kazemi, K. 2010. Using of clean
development method for promoting
sustainable development factors in Iran
wood and paper industry. J. Natur.
Resour. Skill Sci. 3: 1. 69-78. (In Persian)

16.Kinstrey, R.B., and White, D. 2006.
Pulp and paper industry; energy
bandwidth study. Report for American
institute of chemical engineers, Georgia,
USA, 115p.

17 Kramer, K.J., Masanet, E., Xu, T., and
Worrell, E. 2009. Energy efficiency
improvement and cost saving opportunities
for the pulp and paper industry.
Environmental energy technologies division,
California, USA, 168p.

18.Kushwaha, S.P.S., Mukhopadhyay, S.,
Prasad, V.H., and Kumar, S. 2010.
Sustainable development planning in
Pathri Rao  sub-watershed using
geospatial techniques. Current science,
98: 3. 1479-1486.

19.Lee, C.K., Darah, I., and Ibrahim, C.O.
2007. Enzymatic deinking of laser
printed office waste papers: some
governing parameters on deinking
efficiency. Bioresource technology,
98: 1. 1684-1689.

20.Manzour, D. 2005. Investigation of
papermaking industry energy severity
status. Third edition. Shafagh press,
154p. (In Persian)

21.Mohaseb, A. 2006. Energy costs in
papermaking industry. Second edition.
Amirkabir press, 88p. (In Persian)

™

22 Najafi, A., Faezipour, M., Khademi
eslam, H., Kazemi Najafi, S., and
Hemmasi, A.H. 2008. Flexural
properties of wood-Plastic composites
made from lignocellulosic fillers and
recycled high density polyethylene
manufactured using a dry blend/hot
press method. Iran. J. Wood Paper Sci.
Res. 22: 2. 109-120. (In Persian)

23.Rezael, A., Yazdani, A.A., and Nahavandi,
H. 2011. Management of optimum
energy consumption and the productivity
development. https://www.civilica.com/
Paper-EMX2010-EMX2010_068.html,
14p. (In Persian)

24.Sayyadi, K., and Amir, S. 2003.
Investigation ~ on  production  and
consumption of paper in Iran. M.Sc. Thesis.
Tehran university, 148p. (In Persian)

25.Smook, G. 2003. Handbook for pulp &
paper technologists, 2™ ed, 520p.

26.USA Energy Information Administration.
2006. SavingEnergy Recycling Paper &
Glass. September 2006. Retrieved 20
October 2007.

27.Vieira, M.G.A., and Rocha, S.C.S. 2007.
Drying conditions influence on physical
properties of recycled paper. Chemical
engineering and processing, 46: 1. 955-963.

28.Williams, P.T. 2005. Waste treatment
and disposal. department of fuel and
energy university ofleads.uk, 124p.

29.Wong, S.S., Teng, T.T., Ahmad, A.L.,
Zuhairi, A., and Najafpour, G. 2006.
Treatment of pulp and paper mill waste
water by polyacrylamide (PAM) in
polymer induced flocculation, J. Hazard.
Mater. 135: 1. 378-388.



J. of Conservation and Utilization of Natural Resources, Vol. 6 (2), 2017
http://ejang.gau.ac.ir
DOI: 10.22069/ejang.2019.6490.1183

Energy Importance and Ways to Improve Energy Efficiency
in the Pulp and Paper Industry

*M.H. Aryaie Monfared', R. Dashtbani Khezri’ and V. Vaziri®
! Assistant Prof., Dept. of Paper Science and Engineering, Gorgan University of Agricultural Sciences and
Natural Resources, “M.Sc. Graduate of Pulp and Paper Industry, Dept. of Wood and Paper Engineering,
Gorgan University of Agricultural Sciences and Natural Resources, *Assistant Prof., Dept. of Wood and
Paper Industry, Gonbad Kawoos University
Received: 08.06.2014; Accepted: 03.12.2015

Abstract

Background and Objectives: Today, energy is known as one of the main factors for the
formation and development of industrial societies. Given the significant contribution of the
industrial sector in energy consumption, energy management is very important in this part.

Materials and Methods: Energy management is very important in pulp and paper industry as
an important industry in most countries. Paper industry, currently with more than 12 active
factories in the country, consumes 517 million kWh of electrical energy equivalent to 912,000
barrels of crude oil and 800 million MJ of fossil energy equivalent to 1.3 million barrels of
crude oil that is equal to about 1.6 percent of power consumption and 1.7 percent of fuel
consumption in the industrial sector of Iran.

Results: So far there have been some useful measures to optimize energy use in the country,
which include activities of New Energy Organization of Iran and the Industrial Development
and Renovation Organization of Iran. Preparing some standards for energy consumption,
optimizing energy consumption in industry, implementing energy saving projects and energy
audits in factories are some of those measures. The low level of technical and economic
efficiency of energy consumption and wasting almost one third of all energy in consumption
processes and subsequent increasing environmental problems caused the energy management
implementation and improving yield and energy efficiency to be more important than before.

Conclusion: To optimize the energy consumption a series of standards should be measured in
different parts according to the latest level of technology and other factors affecting the energy
consumption and then present them in ways that can be implemented by producers and
consumers of different sectors. In this way, we can to some extent get closer the energy
consumption pattern to the level of determined standards.
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