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Tablel- physicochemical characteristics of the organic solvents used
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Table5-1dentification of the Chemical compositions of sticky substances dissolved in different

solvents by GC-MS

\YF

) g8l ple S5 ol () Sy paw
Retention time (min) Name of compound Peak area (%b)
IS 2
Solvent:Alcohol
3.144 Tetratriacontyl trifluoroacetate 9.31
44.726 Phthalic acid, di(2-propylpentyl) ester 63.55
55.077 Cyclotrisiloxane, hexamethyl- 27.15
ol 1IN
Solvent: Acetone
44.741 Bis(2-ethylhexyl) phthalate 100
EE AN
Solvent: Toluene
3.460 Cyclohexane 9.45
4.399 Methylbenzene 68.97
4.835 Cyclohexane, 1,3-dimethyl, cis 0.81
4.955 Cyclopentane, 1-ethyl-3-methyl 0.27
4.996 cis-1-Ethyl-3-Methylcyclopentane 0.34
5.121 Cyclohexane, 1,2-dimethyl, trans 0.30
5.287 Cyclohexane, 1,3-dimethyl, trans 0.34
5.686 Cyclopentane, 1-ethyl-2-methyl 0.04
5.769 2-methylmethylenecyclohexane 0.12
5.842 Cyclohexane, 1,2-dimethyl, cis 0.06
5.961 Ethylcyclohexane 0.32
6.060 1,3-Trimethylcyclohexane 0.02
44.726 Phthalic acid, di(2-propylpentyl) ester 0.92
6.999 Benzene, 1,3-dimethyl 0.28
6.906 Octahydropentalene 0.07
6.771 Ethylbenzene 1.91
5.712 Diglycolic acid 0.03
5.551 3-Octyne 0.04
5.525 Hexane, 2,3,5-trimethyl 0.05
5.422 3-Ethoxyacrylonitrile 0.10
5.199 Heptane, 2,4-dimethyl 0.28
4,918 Oxalic acid, cyclohexylmethyl 0.09
3.990 Cyclohexane, 1,4-endo-methylene 1.66
3.927 1-Heptene, 3-methyl 0.51
3.689 Ethylcyclopentane 11.09
ol sb sl
Solvent: THF

44728 Phthalic acid, di(2-propylpentyl) ester 73.66
33.741 Butyric acid 214
30.415 Disulfide, bis(1,1-dimethylpropyl) 4.31
4.830 Diethylene imidoxide 5.80
4.322 Methylbenzol 14.09




\YO

Jolowsls il 53 &8 Gl 5 S s ol 4l o) ol e
5 08be 3L Ol s am 5 oy 15 s Pl Job s
A esls Sl 3 ol gl 5 D s A e cpl D s J
il sl |y e e sdal Sy L;\e.})‘ b
il S5 FTIR G 4 am 5 5 ol olss i ol 2
oS5 oy ol Jis b Dl s Jlasl s
S TR DA PPt PRRWN [ PR PR U ST R W e
oo 3w sl g 5, /o mebacd w5 s
I [RXPPRTEI Sl Sy o JTQQS}' oe.j@.b
dole bz Salo o Gl ol sl SLS 5
o el 3550 O Sl 5 bns, S s 2SS e
Al Sl 5 5 Caslie ini) b s s 50 3
ol (Wang et al., 2022) ol g ok SUI L Las
sloe Cldla aiey S ohsaoaal s VL 58 L s,
=0 515 ool SlS 5 ol sl B Pl (S
330 M= =1 s> Ll «(Holbery et al., 2000) .S
o8 s s OS5 e ss LD JIg s eolind
S, (sl 5o Kng ead Jo (s ol (YN
dols oxile B ik ey oo P els b ) ol
RT3 C L | ER N W G‘fﬁ“‘ 3o eda gLk
Shvs lasunY S el eada ol eaiS ol ) ey
ol Sk oSl 5 wsk e Jate Sk bl 4
L c\» AR I P v‘ﬁ\} ol Sl cbjles 3 b
s alig oy b chw Sl sBeaNI SSEM 0l
KB JeaSosan ooy 5 5 dms o (S 1, Wl o5
- RS il S 4 e S JUl |y e s
Gl o s el 2l b 3l Gl la 5 500 callas 50
Sk JomSs 50 saos £ s3lslsl sl T s
Mirandaetal.,) as Jole b Los o cacad 3L Lol
Sl x5 Jole FTIR slacid s (2008
i 35 oAl T e s e
23 oldelS wul 3 b ss Yaame Saxe OLS 5 ol kas
s 3y odins Lty Skl 5 WosisS , g pn

L;'*:L)}LA{ gs';"\”‘ J\}A ASW\ d\ o.,\;..sc)\...: G./\MJ\}& e

Yooslat YA ale ol al B 5 G oo lidios aalilas

S S bars Cand Olgw, Jdoisa 20
o RS (clghe anay 128 W) 5 als,S (Doctor blade)
S9N sSs Sn (e ot sy S Sl 4 i
b b Pl Jlgze gl Jole 5 XRE (25,
& 425 | 0 ol GC-MS , TGA (FTIR) a3 o5l
ol g sles Candl Slgal Cusbly cp)  STGA sy
Sy SE YL 0358 il 5o o s o e
oAl slales ( 0ad St w505 ()5 LS 5 Sl ab
Gl (San s 358 0 6 Seoll by 3l Al ol 4
355 ool (o) yiae Sbaad ke anle
> oan b lsse gl > s (Nurazzietal., 2021)
(555 23l Sy o35 Ol s 8l 3Ll (35 25 5 o
3525 3 L 4S5 gy damte Hley Sl 3l 50 Sl ) 905 2
YAV Gl )3 o5 S sSlas o)ls &5 5o o2BL f_\js\
5o BT ples o sien et ealisl LT o) Kl a5
Sz closi VT 5 168 Gl 4y 25 glos o) 3 sl a5
IS a by e ol Sl am 3 ¥8 4 o3 g0me 53 555 2l o
IS onzme adbpe (s ot 0 5) g Sl e b S
oo I SlS5 055 4058 Sopo 4 edd St o S 5 52
ek 5 a4 ol Sl s PP Gl s i
Ballinas-Casarrubias et al.,) awl o Wl wedSoly S
s sbaslsy gl s 218 5 )lse | ks ¢! (2020
1,5 calas (MOW) Ll gl bl claicls s(ONP)
Doy Sk S5 glls ¢l (Wang et al., 2012)
15 5 95 soied JSI P ¥ L slalo o e 5
o oslizd 48 35 P sl S5l ool 33 058550
S S o) osr uis Ol S by adeen | )
Miranda) % ls ol 53 s cdd oluad Juts b 28
Sy o sy Jskmal S5l 55 45 yl5a) (et al., 2006
{Miranda et al., 2008) x5 3 | 3 ozl b 3L ] 2
Sl s o sz do dsme Szl Sl S5 Dl S o
Sl el azbi o 255 5 o Sl el (S
o 20 ol 5 gitlag 515 el Sl 5 3



s Sl slpe plilis

-Holbery, J.D., Wood, D.L. and Fisher, R.M., 2000.
Analysis and characterization of contaminants in
OCC recycle furnishes. Tappi J, 83(7): 1-11.

-Hubbe, M.A., Rojas, O.J. and Venditti, R.A., 2006.
Control of tacky deposits on paper machines: a
review. Nord Pulp Pap Res J, 21, 154.

-Jang, Y. and Hirai, T., 2011. Solvent-induced phase-
inversion and electrical actuation of dielectric
copolymer  films.  Materials  Sciences and
Applications, 2: 187-195.

-Lidenberg, S. and Kirilova, S., 2012. Sticky Deposits in
Tissue Manufacturing Process. Master’s Thesis,
Department of Chemical and Biological Engineering
Division of forest Products and Chemical
Engineering, Chalmers University of Technology,
Goteborg, Sweden, 119 pages.

-Miranda, R., Balea, A., Blanca, E.S.D.L., Carrillo, I. and
Blanco, A., 2008. Identification of recalcitrant
stickies and their sources in newsprint production.
Industrial & Engineering Chemistry Research, 47:
6239-6250.

-Miranda, R., Blanco, A., Negro, C. and Tijero, J., 2006.
Stickies removal in a deinking line of a newsprnit
mill: efficiency of the different process stages. Cellul
Chem Technol, 40, 775.

-Nandiyanto, A.B.D., Oktiani, R. and Ragadhita, R.,
2019. How to read and interpret FTIR spectroscope
of organic Material. Indonesian Journal of Science &
Technology, 4(1): 97-118.

-Nurazzi, N.M., Asyraf, M.R.M., Rayung, M.,
Norrrahim, M.N.F., Shazleen, S.S., Rani, M.S.A. and
Abdan, K., 2021. Thermogravimetric analysis
properties of cellulosic natural fiber polymer
composites: a review on influence of chemical
treatments. Polymers, 13(16), 2710.

-Silverio, F.O., Barbosa, L.C.A., Maltha, C.R.A. and
Pilo-Veloso, D., 2009. Characterization of synthetic
polymers and speck impurities in cellulose pulp: a
comparison between pyrolysis-gas chromatography-
mass spectrometry and Fourier transform infrared
spectroscopy. Analytica Chimica Acta, 643: 108-116.

-Stevulova, N., Hospodarova, V. and Estokova, A., 2016.
Study of thermal analysis of selected cellulose fibers.
GeoScience Engineering, 3: 18-21.

-Wang, Y., Marcello, C., Sawant, N., Salam, A., Abubakr,
S., Qi, D. and Li, K, 2022. Identification and
Characterization of Sticky Contaminants in Multiple
Recycled Paper Grades.Research Square: 1-25.

-Wang, Z.W., Li, B.,, Wu, S.B. and Lu, P., 2012.
Physicochemical properties analysis and size
distribution research of microstickies in whitewater.
BioResources, 7(4): 5794-5808.

\YE

CJI# Sligwy 45 2 53 Jb izl oo 5 M Sl
boaims Gl el e sy il 5 g0 gl s ST cttans
FTIR slacib sl el BB s s ol (5o
2 Jol> CL boaslis by s cwwny GC-MS 5 b 5l

6\.&&3; @\-«-’LM) FTIR g_)}\.&ua QJSLQ.G 9 Lhu*&:}j j\.w
S 2 sanlis (Gl oS5 olls) GC- MS , (Ll
soms s el 3 81 5 s s Lkl 5 b0
358 olizal Py- GC- MS 5051 51 el g aal aaals
S eas plbia slye anaab L (Silverio et al., 2009)
Jols OlS5 S as Jols ans o) GC- MS 5 b

sl oz sl sl (g s Sl glas game
b Jelse (g a5 GoSh lacns) (SdSn S 62
Gao etal., 2012) s g3 Slinia 5 boaisSs 5 o aw
oo codle S50 s el GLOKL &, 4 basl ool
s, culg 5o s -’435@ SS Léj sbsls; 5 Sl
S a3kl 3 55 beas T i sl s 1y sl s

ool 8590 2ubco

-Ballinas-Casarrubias, L., Gonzalez-Sanchez, G.,
Eguiarte-Franco, S., Siqueiros-Cendén, T., Flores-
Gallardo, S., Duarte Villa, E. and Rascén-Cruz, Q.,
2020. Chemical characterization and enzymatic
control of stickies in kraft paper production.
Polymers, 12(1), 245.

-Blanco, A., Negro, C., Monte, M.C., Fuente, H. and Tijero,
J., 2002. Overview of two major deposit problems in
recycling: slime and stickies. part 11: stickies problems in
recycling. Prop Pap Recycl, 11, 26.

-Doshi, M.R., Blanco, A., Negro, C., Monte, C., Dorris, G.M.,
Castro, C.C., Hamann, A., Haynes, R.D., Houtman, C.
and Scallon, K., 2003. Comparison of microstickies
measurement methods. Part 11, Results and discussion.
Progress in Paper Recycling, 13(1): 44-53.

-Doshi, M.R. and Dyer, J.M., 2007. Various approaches
to stickies classification. Progress in Paper Recycling,
9(3): 51-55.

-Gao, Y., Qin, M., Zhang, F., Li, Z. and Li, L., 2012. GC-
MS analysis of sticky contaminants in a deinking
pulping line. BioResources, 7(2), 2356-2365.



127 Iranian Journal of Wood and Paper Science Research Vol. 38 No. (2)

Study on identification of stickies and their sources in
packaging paper mill

Z. Razmpour®*, Gh. Asadpour?, H. Kermanian3, O. Ramezani* and S.M. Zabihzadeh?®

1*-Corresponding Author, Ph.D. Student of pulp and paper industry, Agricultural Sciences and Natural Resources of Sari University.
Iran, Email:Pa.razmpour@gmail.com

2-Associate Professor, Department of Wood and cellulose products. Faculty of Natural Resources, Sari University of Agricultural
Sciences and Natural resources, Iran

3-Associate professor, Faculty of New Technologies and Aerospace Engineering of Shahid Beheshti University, Iran

4-Assistant professor, Faculty of New Technologies and Aerospace Engineering of Shahid Beheshti University, Iran

5-Associate Professor, Department of Wood and cellulose products. Faculty of Natural Resources, Sari University of
Agricultural Sciences and Natural resources, Iran

Received: Sep., 2022 Accepted: Jan., 2023

Abstract

Sticky contaminants present one of the biggest technical challenges in the paper recycling
process. These contaminants reduce paper strength, cause plugging of wires and felts, and stick
to or deposit on machine parts affecting the runnability of the paper machine. In this study, first,
the sticky deposit on doctor blades was subjected to multi-stage extraction with alcohol, acetone,
toluene, and tetrahydrofuran solvents respectively. Then the nature of the resulting material and
its physicochemical properties was investigated with FTIR analysis, GC-MS, TGA, XRF, SEM.
The results showed that these deposite originates from the fibers, polymers such as polyvinyl
acetate and styrene butadiene, which are components of hot melt adhesives, and fatty acid/resin
esters. Fatty acids and resins are the most common organic compounds in stickies deposite. The
possible origin of these compounds are chemical substances (saponified fatty acids), deinking
steps and some resins and fatty acids used in the formulation of adhesives or more resistant resins
and extractive materials related to cellulosic fibers. The identified minerals are mainly calcium,
iron, silica and aluminum, which are present in the formulation of fillers and coating pigments
during the papermaking process.

Keywords: Extraction, deposits, recycle, solvent, stickies.



