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5- Chemical recovery
6- Heavy metal components
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1- Demetylation

2- Cleavage of side chains

3- Ring rupture

4- Lignin- preserving bleaching



V40

!

PRI PR A Y. St .k_wﬁpl}ﬁy'
Aol e sy aS das e Ol cell Y Ol ke
s il 5 Gl L AelS et 03l 5 anl il
5 oS P on e JEIS st e LS 5
SoalS ol oS osb w4l e 2alS ol sl sl
05,3 piso 458 51 CTMPILEE (gle e 3 035k
Gla st (5 S5, il e it S5 4 S
033 il 5 S2alS L 05 g5k S5 L CTMP S
535 Ly SL s Jlail gla S5 oS e
LS lade 2ol 3l Lol sl Cwslie ol 3l Co 9o
=i )l Jals Lol e yasls 4S5 0o
Sl b aS cd Js sl il e g A e
A et odipy padia LB 5o LSl
et 3 033k J2alS s (ol e LT el 4l 3 s
Sy s adaly WS Ik 5 B8 et o33l alS
e il s essl ialS 45 (ysb 4 el
S O piseo 658 CTMPRKS gla ot 55 LGS
RIRCIENC AR FEE VPSS TS NG pUE (I
SalS s Jal = TOC 5 COD tls sl |
S5y skt 4l TOC 3 COD LS 5 jluie 5633k
SVYY e U Jslee et 55 7Y w33l 2alS 5 5)0s
e Al 0 B ez o5 e il 4 e S kST
COD s 5 bl o se BB et 2, SRal58)
S edal s el (YooY ()sss e TOC
e S S 5 53 gl 4 Mg(OH) 5 o S0l
TMPILS sla ot (52 55 3 b LS 55ken 5
g e 3l eslinul o s s oS 3508 OF Sl oS-
LS g pded 5 b SIS sbr 4 Mg(OH) o3l

3- Spruce

Voot YVl D1l BB 5 O psbe Slados delihad

S oA e 5 KIS e e ) DS 0As LS

g g 6 SO s 53 O

H,0, H,O + % O, Y Sl

5 2lamsr 5 oS ol gls 05 DS 5
e Jle Olse s o sl il 3 g
S e e 5 AEL 55 Ve PPM g5l 15
RS L) 258 O3 oS 55 (S 25 Crge oS
S AL e S SIS Juld S Sl 0
OJosad deeSsp 5 0 G STy 5l Ml S50 b
L 5ot & (S Jalse 51 okt e 4 LS (S 5l
Ol g dy s Dl 09 o0 o3l s SIS
AS 5 Ly 6 S5 S 3 eSS 5 S
Sl LS55 age i esle (pl AL e 055500
b e e Sl b Jsleee b S b
LS o Wl 5 e s el OIS S 50
0305k op S S 5 P SRl e
S 5 S e S gk e DS
é)ﬁwﬂﬁdi“—é;@)‘@)w‘ﬁy*@}ﬁ, o kiS
SIMLL b e ST 5 oolasl Bl 4 L s
ey 5 S & o o 0dd Gy DSl (Sl sl
Pl s (ISCEe Eoly 5350 o ey L]
03 Sy RalS (Gl s es 4 A al s
sl ¢ Ol 4dad s 5 D g5 Lealis
Sy e Olsn U ey JBlas 4 L 1 eske o

(o) OhlSan 5 s s 28 1 Jols
L CTMPIS (slopast (52 S 5l ol ol

. - .
3 Ol psee gl 458 sleslatal L 055,08 S s

2- Aspen



02N T oS 51 0slinal

LA 5 edes A, 0 31 aslisl L CTMP IS
o S0P sl &S Ly VT flgs w0 OlS e Sl
e S Y ) ol SIS e i
SsSelr 5) Jole ml (Yer g GLaan) il
Sy 53 e S5 ded Sl 4 o5 oS 5 5kn
Oioodd S5 b (S A8 s p2LST (s 5
S oS o osle 35 pde b sy D5y
S s e Ol (5 S plend S 5 55
A2l o S 5l Dl esle e Al S g5 ds
s S goden 4 S Ay e QLA S iomes
Al gl s gl ol GBS 5 0n e
Slesleul & smo 5o eomen AAL e oS,
o3l ¢ 5 men 03,5 Wlsl a5l e deS s
G Sy bt oS 5 4 e Sl oS
YoV o 5 sl
Sl pl L N SaS Rr b nas
Sl e (5 K55 3 e SIS gl 4 Sulvy-x
Oisdd kS5 2 L OLS g bylse CMP SIS
GLI2lS (63,5 5 by pale 3l edoal Con s
S SheeS 5l L aS sl 0L s atla
Ly osllas )5 ol b gladslS Ol5 s Sulvy=x
3 e S S GBI L s S Ay re
C}la_w 53 Sulvy-x (¢ b= VL; L sbesd osle 5l el
Sulvy-740/0 L (65,3 oy S 5 gy (p i ctlisie
STINVY i i olie ol 45 Sl o ealie X
U Sulvy-x G me Ao )ys ul58 Lail e 7Y VA
ot SIS T /Y ol lde Lol pen ds s v/0
5 el il s WF 4 WY S Lisls iy,

Loy .l fals Lo YV/E 4 YEA 51 65,5 e

Y41

L aslis )3 Ol 0 jasde dnS 5 jldae 55 ol
L sladels O3sdn dnS s b dohe 0 K5
Glr (S e 5 e o Ly wlie 23,
osle opl Sl S 03 50 S g alie el
L O5aoded dmS o on 5 Sl S15 Ol U155 0
sler 4o ME(OH) pa—igs O e Ol5e 01> lals
1010 =V sd s SISl 5 d A S 55 s
4z 2w ME(OH) o 5l eslinal pioman .ol ol oS
' bl G300 5 COD S5 1 L 5178 ials
oo el sdig) M ) fpamen A olg LIS e
Olsee ¢S 2 ey d> o ;5 Mg(OH) 231 eslaal &) 50
S S 3l i A8 st 5 suledl AnS s
b dlal ol 5 sl 0550 S5 5 L sl
b i 2SOy Sl 0500 AeS s
e O S e e (EalS e 5 03l 5
5 deole s (VY O Sas 5 O yilor)s
e S gl s glacd Sl oSl
L ole &8 CTMPAES ls st (52 S5, Al b s
5 O30 S5 5 /Y lesla il b oUS uS s
doys Yo V0 Vv lado,s 53 sl 5 sm 59w 11/0
QAT OV fdsy polle o 5 a cauides SISl
L bar osle il alld sdalie VAV 5 WA W8/0 VY
a8 4 pland Bl b analie 53 O (ol ol
L et Sl ok ime 00l 0 e Ol @
(2Ll S Lo o KOy s L /A Sl el
35 Jldie ol S ol ool e WY s i
UYL o dedn JES et iy, 5l e e Jal 3

1- Conductivity



\4v

Jj_buvg;mmb-)gMqugéuﬁp)\ ol

Al o o3 AAY STV (£8/0 Lo gie

LS s s K
A 5 3 o3lizul L CMP IS (gla ot (5 2 K0,
Do ke Sl e L a0 G55 05550
to s SO 5o e pliend Slge sl 4 S
5 DTPA (i S 5508 (059 pdmd S
ol L L ol osle il o i OIS
25 e S 055 Ol ge 4 Glanapone Stab
L bl el s e O 05 I o
e el usan S S e e DS
S > DTPA L b i b Dled iy O D=
VOO s el Il s 5L sl
A 5 s glado s a7V i us s
OLs; s Glanapone Stab (oo oS 5 5den (055
LS (glo ra Slasd S L LS (5 SO e gl
S O bl 5 ) DTPA 74 /Y 5l eslezl LCMP
AWz T Dl an AT S s 5 (B8
A ool 0-Y PH o35dome 53 500 Ol a3
she 6305 5 s—dss = DTPA L sl iy G
SLa et 1) 53 ans L) edcs el gladels
CIYIO sy Y deS sy b Ll s CMPAES
Ol Cods Ve O ol s LN S Ao
Ao 3 YY) (Vo caliss glads sy azds A
e DS G0 s (5 SO e DS S
62,5 Olyme 5 Smd, L3 DTPA L 5L s

BE) CAJ;)\J_Q I o ol astlu LSLAJ\.OlS

Voot YVl D1l BB 5 O psbe Slados delihad

s Dl Oy Db 53 50 dg S5 5 2 5
5 Sulvyx 5 e SIS Sl b Sl
35 Gl i Olay gl b o opns 105 1Y/
110 Sl Lol e i DS 05 -
Loy VY G gyl pme ysb 4 88 255, Sulvy-x
L ls e sb 55 01 (53,5 Olye 5 a8l 215
010 Lot Uy oS Il s .23l [2alS do s YV/A
S S5y Oles il sl (et S L0V 5 Sulvy-x
5 i =y b LS WS e g3 1Y U
(A e Al 5 om SNl sl 28 (6355
Sleds 58 olSline w0 culie b G ol s
Ol s &5 Slgy 2y g e e S
s 53 IS e sl o 0 oS L oKiws 5 esle
o Dl de es 1A 5 alend Blse LS
Glanapone Stab (¢ ;l>s L L pladosle ap
S5 L 6 S i L3 03l l S0l
oIl 45 45 Glanapone Stab o3l f.,b S 05
R P | E P IS BT L VLR
Sledd alw Gladels (65,5 5 5y Soo 2 e
Sy L el s S, CMPULEE (s et

28 N E s s OS5

ey 9 dlgo

LS pas 4
el 10870 lea i el CMPASK sla
Y++» ml CSF ;5_;\‘5) A;-JJLJQLG/Y\ j)jw/ Ye/0.

m’-‘;/\' .))J_>- c&;&l.w\‘i CJJ.AMQ)T‘)J L@_JQ.)JS



02N T oS 51 0slinal

Sla S deds GBI s T 0as it imas
Skl L Gillae (63,5 5 by, dile B (5, 5
sylulial b glee 28 5L g TAPPI T452 om-02

Sl 53 5 sls (5,5 o3Il TAPPI T425 om-02

Srs S IS 5 alie 550 il

Elrepho  Jus L ol&is 5l eslizad L 28 (5, 5 sla

Ll a3 S o>l datacolor 2000

ORI JT pSes
cilie JT gla oSS slse 5l S 5 e3le oyl
AL e e DYl Sl ST s oS el O
et S5 b S5 sl s mlbe Do 4 o3l
soddantlo Siad s Al S Sl oS 5
Olye am osle opl b o sl mdaw 5L (g1l
3 sy SLlil eSS sl Sl oSy ole
C Oy g 5 Al et b 53 (i @
5 G S, Al 53 Bissdes LSy, eaiS
o3l ol 55 o eslinad bl sLadelS 155 a .
e S poal s S e S (6318 sl b
e S Sy Al 3 O5odas LS S
o olos dplma il gls oSas 1S5 5
2l st e g Ky Al s e s das
Jdad p3 ool ol sl 5 SCod Olaseia
SO SN 61 PRPIE S S 1 FCSUUH I W [ R D

(Yo

1- Dispersing agents
2- Scale Inhibitor
3- Stabilizer
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Abstract

This research was performed to investigate replacement of organic complex of Glanapone
Stab with sodium silicate on optical properties of hardwood CMP pulp bleached by hydrogen
peroxide. The highest brightness of 65.5% and the lowest yellowness of 21.6% was attained at
silicate-free followed by replacement of 0.7% and 1.5% Glanapone. But the highest opacity
98.2% was gained using 0.5% glanapone. The brightness of paper increased to 68.1% and the
yellowness decreased to 20.8. by adding of glanapone consumption from 0.4% to 0.5% in
blended with 0.7% sodium silicate. At higher levels than 0.5% glanapone, the brightness of
paper decreased and the yellowness increased. Using Higher levels of 1 and 1.5% glanapone in
blended with 0.7% sodium silicate resulted the highest opacity 97.9% and 98%, respectively.
Increasing of peroxide usage up to 5% at two different states of silicate-free and silicate-
containing with glanapone resulted in the paper with higher brightness and lower yellowness
and opacity. CMP pulps bleached at 120 minutes resulted the highest brightness of 71.1% and
the lowest yellowness of 18.3% at silicate-containing state with glanapone. Maximum opacity
of 98.3% and 98% were shown at bleaching time 30 minutes at two states silicate-free and
silicate-containing state with glanapone, respectively. In this research with regard to optical
properties in relation to paper produced from CMP pulp bleaching at two states silicate-free and
silicate-containing with glanapone,it can be said that possibility of producing the paper with
similar optical properties or even better using 0.7% or 1.5% at silicate-free is in compared to
conventional hydrogen peroxide bleaching. Also, we could produce the paper with higher
brightness along with lower yellowness and similar opacity followed by bleaching time of 120
minutes and hydrogen peroxide 5% in combination of 0.7% sodium silicate with 0.5%
glanapone in compared to higher consumed values of sodium silicate.
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