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Abstract

Background and purpose: The strength properties of paper during the production and
consumption has always been a particular interest for paper makers. In the case of NSSC pulp, it
is very important to maintain the strength for the production of floating papers or also its mixture
in the production of different types of liner boards. The use of recycled papers in alone or in
combination with virgin papers has shown that the strength properties of the resulting papers are
reduced. Therefore, in order to use recycled paper, either alone or combined with virgin pulp, it
is necessary to take measures to improve the quality of the final paper.

Materials and methods: This research was conducted to investigate the effects of using
oxidation methods with hydrogen peroxide and hypochlorite to improve the characteristics of
corrugated board by combining NSSC and OCC pulps. In this research, first, the pulps were
oxidized using hydrogen peroxide and sodium hypochlorite in different dosages, and then
according to the TAPPI standard, handmade papers of 127 g/lcm? were made. Finally, the papers
properties in terms of physical characteristics such as Cobb-60 and Air resistance; And the
mechanical strength were evaluated

Results: The control sample showed higher water absorption and its amount decreased with
the oxidation treatment of the pulps. Papers obtained from pulps oxidized with hypochlorite have
higher air resistance than with peroxide and the paper obtained from pure OCC pulp has the lowest
air resistance. Papers obtained from pulps oxidized with peroxide showed higher tear index.
Therefore, peroxide is preferred in terms of tearing properties compared to hypochlorite. In most
cases, papers obtained from hypochlorite treatment have higher tensile index. The use of oxidation
with hypochlorite increases the folding resistance. In terms of CMT, RCT and CCT resistances,
combined oxidation processes have been more effective, especially in treatments containing long
fibers. The effect of oxidation with peroxide and hypochlorite on the resistance of the paper
surface in NSSC and OCC papers are completely different and act in the opposite direction. But
in combined treatments, higher CMT is obtained. The effect of both oxidants on the characteristics
ring crush strength (RCT) in NSSC and OCC papers in pure treatments has an upward trend, and
in the combined state, it causes a decrease in RCT in the papers. The effect of oxidation with
hypochlorite on the paper edge cramp resistance (CCT) has been higher compared to peroxide
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Conclusion: The use of oxidation treatment with peroxide for all pulps produces papers with
higher tearing index. However, in the use of using hypochlorite, the strength characteristics
affected by the bond between fibers, such as tensile strength and folding resistance, have been
improved. In terms of resistance characteristics such as CMT, RCT and CCT resistance, the
combination of peroxide and hypochlorite treatments along with long fibers have shown more
effective, therefore, considering the importance of these characteristics in the production of paper
it is suggested that these treatments should be prioritized.

Keywords: Oxidation, congress paper, alkali, mechanical strength.

68



Voslat P ale ol RS 5 O pale Olads aslias

1o, Slghe ST 59 2 SWI LB Oguliwsl G
Yot i ol e 5 7 Jeaend sl B 35l 5 Sy hslend

o p) i gt sl (Ol 15 o s Sl owdige saSily e s GRG0 8 Sbokial o J st ooty 55 %)
e_rasooly @sbu.ac.ir : sy Sl
Ol estig a8l (T 5 e cins sl g aSals gt L2V 0y S cai) i S aas ol ails —Y

Ol st Al sl u‘jj,)‘ Ot s BB el o)&:‘_ﬁ\s‘w} oYL B)J? olosll =y

\V’W”)ﬁj@.&:u:j.l\i'cw\s \fw;l;f;@\{gcwl@)\s \f~\‘>\aj‘>:;‘,é\w:'cﬁ)\5

oS

55 s 03 LS i sy s sbas ] e s 5 o Kin s S8 rayLie oly s s an g e 5 il
e 02 05/““)“ 5 Swglie Bis BN A2 t‘}‘ Mg o ol S5 Lo 6‘°J<45 SislS ul s sl s NSSC Sl as 5,5
sl s Sy AR e b S5 55 U s LAl O pois 8b5h SLElS 3l ool el sl o Sl o] a5
Sogondr 5 (A O pon 4 (BLEL AW Sl eslinl gl el b e alS Jols (LIS paslie (olgs a5
FYCRE K SETR PR UL S PWIRCIRS T EWICROMTSY Y- R UK 5

Sl o MSsmd 5 050 a XSy 5 oole 50 b pelanS) b gy Sleslinal S 5 o Gz cnl s, 53 e
solizl L5 55 50 (s i Il (aiow ol 55 . el OCC 5 NSSC s 55 oS 5 s (o S (slsie o o S35 25040
Lslecws LS I SITAPPE 5 kb 3 dn 5 sdtdmd] Cilisee acd 4 moee S M5 5 055508 2S5 )
3ol ol caslie asle (S5 s Sy 5080 Glade ol so o wle me s e STV ssus wb 055
i bl eslie s Sy 5 1os se 4 Canslis

gl g VSQT SWie 51 s o gl e b s a3V O Gl cnslin Sis bb s ol T
ol 5, 55 5 VL lor s e 4 Caeslie 51 Sy 5 b aslis 5o g Wi b sadanS] Gl s ) ol sai2S
Sy b oszanSl gla s 51 fols ciel culn e 4 Cuslie o S <l OCC LA by 5l Jols 328 ks
s é/)\: vg}‘) A3l o M b aglie 53 Sy, S S 50 Aol Sily e la, 5 oYL v_f)\, o>l sl
o A s b &gl Sl ealinal b iz (¢ 5V (228 s la bl o IS5 s leg S5 ol (IS 55150 g 55000
33 0504 oS GamelheS) slaayl 3 CCT 5 RCT CMT slacuslie o5 a3l 5se o it OUI paz b 4y oyl
e Sad Ceoslie 0l 555 2 oMo 5 Ay b o g8l ) ilanals (5 i (18l BUI (55l gy s
Jols 2 CMT LS5 slayles 5o Js .MS&J&.;[,»U‘.&;;@_?JA)QA&A%\SOCC)NSSC sbisls s Jel$
e 0@ gla,les 55 OCC 5 NSSC slaielS s (RCT) lail> Suugd 4 cuslin Sy oaiSannsl oo 2 5l s,s oo
St 4 aslie S 55 Sy Mo b G smalinS] 51 si o I 55 RCT aals el (oS5 Sl s 5 asils (o 5m0
sl 035y ity Sy 5 b anlde 50 (CCT) e84

SSOb el 5l Jole GbielS a8 5,0 e el b res adS (ol a5 b Gmmbieadl Slag 51 solial g8 amis
a Coslie o 28 Cuplie il BYI 1 K50 5l jL.a s lda 6\-%5}.3 S IS gen Sloslimal Ho Wlheaal b, 5 5V
o fSap 5 1Sy sy S 5 CCT 3 RCT CMT cuaplin asle saplia éuuf},ﬁ Sl issles STy s i oz b

ol osa oo Slgay ‘6|eJ§:SJ.'c\S_&Jj o L"u-f}t) ol ) a4 am 5 b g, enlyl lanals o riay 138 51 oy BUI o) s 4



elin s S5y U S o selans] 5T

\'R

DS O3 e g cadsl s byl

w}\bﬂ 6u§j3 ‘Lf'\“b ‘§|5J§:S 6‘3@ ‘uw\.,\.ws‘ L;.).JS L;Lbbj‘)
do o

e I N s
Zhang etal., 2005; Zhang ) » so . 48 xS esls
et al., 2006

S5 Slp oS cladle 5 Co s cuinar
oalizal 5550 et (3ldns Jdoa 5 plend ola as
Sy Gosame 3050 5o aS cd S5 pLle 58 L )
Sharma ) el sas eslazel 56 0350 5 SOlKe sla s
2 e M e S K Jole (et al. 2020
oy S GommlanSl G b 3l s Oless (5K,
aS e bl 3 ssbas \-éj @.‘3)&) ) u-<J j\vws{b
sl o S el JS,5bay (Xian et al. 2020)
elsl Ve YL PH Dy ol GBS G i 4 Sl
.(Dence and Douglas, 1996) » s

» 3l geplie olss s am g s e
e ony osba ass ol Gae 5 Ay r\-<'~‘°
a5 61 NSSC as 555e 5o el 03y pl3lwisls
M5 50 S5 b (6 s S) sl K5 sladels
Fo sl o] et a5 5 caslin b 1Y S gls!
(Rasoulpour Hedayati et al., 2014) .| coal
S50 b s pAlls S pony UL LAES 3 eslid
SIS zaslie Lol ys oS canlaals plas S sbiels |
Talaipour and Qorbhani) .l . a8 Job
(Kurdkhali, 2012

My oaup o s B ol (eolasl b )
a4 Sas ol Seosba oy sy B S s
Gl dle Ll LS ol o S e [
des B3k SUI Sl el slanl, 5o S b
5 eslaal sl el (Zeb et al., 2021) el suz
S5 ook ax s LA Doson ar (BLOL EL
b cwl S S 4 am s LS e L

GalS gl (Jed slse Sl eslinal ralS sl
Sapd el (S slpe Sl eslid s g 5 LG
L S w;\"' W ol 4 glaes o S,
Gty Wle olas S s e SUI e ol
Slelins cale ly elizal 3,50 oussmlS L
Sl sae Sl Sy 6 sk ol ge Il il sianel Cilin
Csbe Ll s aS s g SUI S el ol ol
S s adsl r&zﬁ‘w\ 2oy A 3l e 8,8 e )8
R P W R PtV S QT ARIPLY LB o Cawd
e s te) eddy ol 5 68 e sl el GUI
s 5 aslie sanl 3l ol pe 5l ealizad WU YL sl
Cikiben b 4 SKp 45 o eslizad G ¢ gl 1S
sl oS OU aslie o S custi S o
Martinsson et al., 2022)
S i el Sl o ol Kmg blasleal
CIUIE VIS TS SV RN VR S VP NV W s S5 S
IS 4 e Boas o sl L) &8 o) 4
Sakisy Opon A5 S 35 bap S b il
Now ool JeSorn ey S 4 Jhul o2 o
JEXSRG VN RV o g I PR PRt
ol S Gl 5l sk S S5 S slaes S
@\-wh. Siodn sy wle Juul s by S
sl 5 cwslie  aulg oo ol taiss o o BB
(Kim, 2000) oo 52 Jool>
S8 et S b3 o oLt Olighons s e
ol B csly oL 5eae aeS  SSTL jj.@'}r
Olssay 2SSl wda i eSS slres S
Seo eolil Gl b Jlg s 6,».54) SLb A .
ol A eus ao i Y b Sy S clhey S il il el



A

e Co e o LaS) Y0 Gaoae aSs
CS,2) a4l 0 i SShe 5 (S S 8) Ing
sl sl Gl sslizad (S LS
L cwy 4) OCC 5 NSSC il s o gelagns]
Gy p3lia b 555 2S5 L (OC 5 NC (slaus
5 (H3, H4, HE S | s 4) 4o 0 5 ¥ ¥
Lo 0 s Y ¥ N0 N /0 polis L’r’“‘“ Co S st
Na0.5, Nal, Nal.5, Na3, Na4, sbusS L ey 4
s dul,a A wlas 5515 GU5)) 5,5 am 5 e (NS
saal (Yo¥Y) oLSes 5 Esmaeili die s of s
]

T205 sylubnl b osShe clws 51l
LB (1 ols) Lol Jods olel, 5 p-02
sl s asle w2 S VYVEY Slacas
Yoo . ohasl a8 5 Cun a8 0 a8 550
58S 558 wlol bes 4 glsyls sy GU as s
5 o BUl s Yo s Ve Dl oo Sl 5 s o)l
B8 sl Sas ol 5o o sad oliad 1S ca b
Sosba i Pl 1SO 5 TAPPI (sla el ol
A sl Jols S o s Sy aS
Gl Rl o Cwslie 5 (T 460 0m-02) 1oa (5 00558
sale Jale B2 zelie s Sy 5 (ISO 535) L
conslia Lasls (T 404 Wd-03) S ), 55 casslia
a5 caslie (T 413 0m-02) sus oyl i, o
Slsie o S 4 cwslis (T 511 om-02) fusls
Gsils ) Sud 4 cuslie (1SO 19192) (ls &S
-5 K slshe 4 Sad 4 Censlie 5 (1SO 19192) 32 S
w855 ool sse (T843-m09) S !

Voslat P ale ol RS 5 O pale Olads aslias

2 Sl ol Y sl e 8 b1 el as o
> gl u; s b s s 5ah G D S
Slsie 5l ogx 5l s L 2SO iy Ol
Sy S e L bl &) 504 (OCC) &éd\eﬁf
Lis| a8 T3l il e salizal slo K8 328wy
6\5;.5 A.Cls Lgugsgj'ﬁ s.,d\ A.A-CL’ J& 9 LSJL)L du‘
el Glai; 3l b sl ool 00 8 e ol
5 Ceslie il 3l olees olse 3 eslanad 5 2VL asle
ol o ws ol L azd ) aelaSt
sles S Ll b gamlanSt oS0 b2,
Sl g5 oo g5 ol a8 eals al el 1, GU 6 i sty
S8 els 6\-‘*6?}3.3 S A i Nan b syl L
5 O5addSs s Sl ptmsn ol bl Al rule
Sl el Lo 5o saxSasl o liea o NS
So oo OCC 5 NSSC s s () gnlanS)

AL VS0 R P d\oji'ﬁ Jel$ d\-‘ﬁé}.’.}

B gy 9 8lge
(s 55 ©y50a) NSSC s (Guios cpl o
o ohasl 8 5 O a8 51 OCC s
i dopy S sy sl es Gl S
adsl Jls, a5 5 (CPPA Useful Method D.6u)
sl olge ol s o Soslwl (T227 om-94) s

dsars ST 788 S spm 3 @dios ool 5L 55



elin s S5y U S o selans] 5T VY

Secws 6 cale bl -V Jois
Table 1-Treatment of handsheet making

Num. Code NSSC ocCcC Long fiber H202 NaClO
1 NC 100% o o - -
2 ocC L 100% . o .
3 NC70-0C30 70% 30% . . .
4 NC60-OC20-L20 60% 20% 20% . .
5 NC70-0C20-L10 70% 20% 10% e e
6 N-H 100% o o V -
7 O-H . 100% - v _
8 NH70+OH30 70% 30% _ J _
9 NH60-OH20-L20 60% 20% 20% J _
10 NH70-OH20-L10 70% 20% 10% V -
11 N.Na 100% o . o V
12 O.Na L 100% L _ \
13 N.Na70+0.Na30 70% 30% L L N
14 N.Na60-0.Na20+L20 60% 20% 20% o ol
15 N.Na70-0.Na20-L10 70% 20% 10% o V
16 NH.Na 100% - . v v
17 OH.Na o 100% - v v
18 NH.Na70-OH.Na30 70% 30% L ~ N
19 NH.Na60-OH.Na20-L20 60% 20% 20% N N
20 NH.Na70-OH.Na 20-L10 70% 20% 10% N N

SPSS i 3le 5 51 3w bl Jebosa 325 (51 kit 0sliee Mals g5 3 e cal o wolinal 3,0 LI £ b

Ao S eslaxa] SO s 3 Sl o anslie 1y 5 ol bl

Table 2- Summary of pulp fiber oxidation results

oxidation with NaOCI oxidation with H,0,
Ttreatments rl1< uarl:r)lrz)?e WRV Vi(sn::)/zi)ty cg:gﬂ)r()yl tre a’imen r}ﬁja#]%?e WRV Vi(f;:;)/;i)ty ?er%?lxg
r (9/9) (mmol/g) r (9/9) (mmol/g)
NC 52.33 0.891 3105 0.0457 NC 52.33 0.891 310.50 0.0457
NC-Na3 12.3 0911 587.3 0.0431 NC-H3 48.43 0.902 482.50 0.0465
NC-Na4 10.09 0.903 513.7 0.04388 NC-H4 51.46 0.901 482.50 0.0465
NC-Na5 8.75 0.901 731.8 0.04544 NC-H5 50.07 0.908 524.20 0.0464
oC 24.977 0.879 462 0.04493 Oc 24.98 0.879 462.00 0.0449
OC-Na0.5 18.4 0.88 394.8 0.04606 OC-H3 23.68 0.883 497.33 0.0454
OC-Nal 14.67 0.86 464.6 0.04644 OC-H4 16.33 0.876 524.20 0.0459

OC-Nal.5 10.82 0.879 337 0.04666 OC-H5 18.31 0.887 476.40 0.0458
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