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HAY £ I3 JIE At E94 A4 Wao] ArRHI Q) ol % AE
4 AEEE AfAME A8 JdIE EEHOE AASE €EFH Hasith &
e AHYEF 540 Jden T/ Hye Hade YL AMRSls
g @53 dodM e Aol met g FFol AHEEHI glen 74 FAd
et FEFY GEFFS Hotsld €RE &S FUAY 5882 X9 FH, <
A, d3e] FH, 1A g wet AEst 3 AXFTHAA ZIAHAAN E
BAZH} FPetEF] g 1 EE€E FHS & = U dE Eo] 2ZA AEAY
BAY BERG AR FFo] xol 42 AR Aol AEH Aztol Ao wet
437} Agse] FHE €8 5o HojIe & F gpt?
AEAE 2AE BE 47 ZdAA €55 glon FFo2E JYIAA 28
Fol7] 9% AWGA A, X4l ¥lF(fatty acid soap), 7t At} TFakath 7] AE T
FE YA W7 s S e AAETFLT A8 R A
2 dFdAe AEE 2AY g oA HJAZRA wE 287 (Stickies) o] A
53 BEH EA AHRI AT g @5 FF(fatty acid and surfactant)ol] ©E
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21 IAAR
INAREE FW ANEAE 19 Helico Pulper 28|11 @5 %F 02 fatty acid,
surfactant& A}-8-3 QA th.

2.2 %4y
ANEAE 128 F EF5A o] SEI £ olgo g HE AN EF S AA
3ttt @Fd & fatty acidg #H7lsta & $Fol = surfactantE A 7F8H Aot

Helico pulper | 28] 23 % 475rpm(14m/s)

-Water characters:45C - Z+4% 400ppm
‘Chemical introduced:0.4% NaOH, 0.5% silicate
‘Target consistency:14%

Sample #1 0.35% fatty acid

Sample #2 0.15% surfactant
Sampling point | 5, 9, 11, 13 &

pulping
condition

23 24 %4

Sampling AHe2RE NEE AAse] 4YY $2712 $2@ Fo & o
g ZAan SARA/|SIMPATIOR 2% (Specks)®] ©d€ ZHadth A=g

skl BYF AR Y2 FY 2 v 2T YRl BEHE e

Sobus] AsA 2EDZ FHF(ERIC)H ™A = (Brighiness)%4E 583 Flotation

%9 YAAAELE SAHAT. HA%LE Flotation Aol BAHE AF] 3 %
g z4stqch

3.4d3 ¢ &

3.1 ¥ A &5 Fel 4E pH WU
BYFE 14%E FRE 7 FT7F2 €54 fatty acid®t surfactant® Fste] g4 &
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T

AAZ A3 fatty acidg H7M ASdAE AR FEo] 48 FYE HYe
surfactant® F7Fe B9 Aldle M85 fFo £A7 o] F7t2 L% ES
3l A go FEEFE 13%E & Fybdl glddh Fig. 1o Yeld dvl9} Zo] fatty acid
E EEAZ BUS F$ Aol ¢LUE 22E olfE XY pHYt ta B
vl A AREAAE 8@ B dAvlel AHY BEel fEHJGR Add
ot whEtA] ARl EASY Mg F54E MAANTE ARSI EolE Bl Fig.
20] Jeld ule} go] YA F FHo| Wo| H8" UF FE5Al A HAHYx
Vidig:l=

o
N
)

rlo

16000
n addtion of water due to poot suspension flow
—~¢-Fatty acid
1000 4 Sutactart
105} —i- Surfactant 12000 4
~ S~ 10000
T RN Fatty add
a A A

10} ~k

. ,
ast \0\‘
SN Sarrpling

9 T T o

Power consumption (W)
g B

5
ﬁ
a}

. B
{5

15 a 2 4 [} 8 10 12 14

[} 5 10
Pulping time (min) Pulping time (min)

Fig. 1. pH of the pulp for various pulping Fig. 2. Power consumption versus pulping

time. time.

3.2 ddA ZLn

Fig. 291 A% EJAN 5874 F F7F EJAD BF BT dyA L2HE
Bojm QA% 1 o)F) surfactantE H7Is HBPA] gt oA 2u7F @2 Ae
E F Atk ol oM Aed uie 2ol L% Eo| surfactantE H7HE HF
F7h2 HIHENT] "Eolnh o2 R E FHABELAE A g @EAZA
£38t7] M E UBFEE Ha w3 ool FE FAs A

3.3 29 7] (Stickies) 2.9¢

Fig. 32 H3A ko] w& 287 &% & Ueld 2=z EAZ fatty acids}
surfactant& Al8-& o] 287 v3 AT E vlwsd] B ¢ Jok. EJAZL 108 9
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g7 d%g B, Xge fEAHel EZFHYD surfactantd 7 A
%249 o] & Somerville Screend] Al 28] gFo] £o
2l gk FF 759 KFEA FAEEE B FUF Hog FYT
9B o} %o 2€7] ¥F 27t A LS B W F gAY £€HI] nEsd] vAE

= <4— with enzymation —> without
g 80007 . 4 enzymation %
§ 7000
T
E 6000
8 i —<*— Fatty acid
£ 5000
(3]
,3 4000 —a— Surfactant
3 -
#3000 A
s i S~
© 2000 b
1000 1 b %
0 T . v r —r v
0 2 4 6 8 10 12 14

Pulping time (min)

Fig. 3. Total stickies contamination based on area versus pulpin time.

34 99 % 334 54

Fig. 455 E3 A0 @& AA VZ 9| ERIC Valuest HNEE 53 AR(E B
#t}. Fig. 4914 RW fatty acidE 713 HolA = FFAe F7Hd @} ERIC
Value7t 7HeteE RS B £ Qe o/t EYAzto]l dojgd) we} J=9 v &7t
ZA9 olfoly ol wel wAx AA ZidtE TS E F ANHFig. 5. @R
surfactant ¥ 7t "R oix e BRYAY] uwE ERIC Valued F7H3%2 &
glon 58 HYZF ERIC ValueE fatty acid®] 128 ¥z wiws] 2 o FAGALS
HAT F5F 93 nEE7 dojyrn AYd 5 vk ol Ed 4L HAed vt

jod
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Zo]l Age AEAel EFsgd B3 27| 583 =39 ulE3) JEA 2%
A7)0 ¥loja Azolt}. Fig. 594, fatty acidE H71g B3 & surfactant®] FPH
t & WAEE woluw ¢lon surfactant?] 7§ fatty acidvtl HME7} #A I
HolX et olRE & ¢ FHNA PA dojus FWE FAo= std 2
gt B S A wheF fatty acidol QA BPARE Y FF 22 ERIC Valued
714 4 929 Fiotationdl Al E&A oz B2 %o 4AE AAY wd xS

I

1600 g%
z B
5 £
= 1400 4 5 4 1
o o
£ .
a 3
3 &
= 1200 o 41
] 3
£ a
2 £
2 1000 - é 42 Lol
£ c A
= -
g M —e— Fatty acid e
S 800 @ 41
o £ -
& £ &~ Surfactant

600. r O 4 -

1] 5 10 15 0 5 10 15
Pulping time {min) Pulping time (min)

Fig. 4. ERIC on entire pulp after pulpingFig. 5. Brightness after pulping versus
versus pulping time. pulping Time.

Fig6S "R AZo g 3fo] 8 A F 3 (Hyperwashed) 2 = 9] ERIC ValueE R2o F+
d dbe] Fig 72 2ol W$d #axe WstE HAFa Jvh. FHPA o] F7HE
wel sto]H A A g Yol ERIC Valuedl Zat 43 whae BAHAT oj= dAHE
AzE olF 1 e F7te da AFAd ofs wAgity & & Qo £ AddA I

29 J=a AFFL fatty acid F$ 97F A 9 surfactantd] YA A=
1HEF Yt @3A70d e 932 AFEY Aoldd EFsx ¥
surfactant®] A|A &7} s AW 4 Urt YuiHo g AFEANN 2 €50 W
25 olFolAd E@ Q= AFHel LAV Fig. 79 WAEE Urhd THLE
B o surfactant® H7}3 HBPo] Fig. 6914 HE fatty acide] FZrr} @¥& ERIC
ValueE ueldt} sttdats AdsoE ¥ Zojrt gl 2 & & Jded ol AF71
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ZAgdA 71AH g EA HE FREI o] FoA HAE FIAF EF}

=0 o}
IL =
2)

g & F U7 A&

54
€ 600
g
o —¢— Fatty acid
3 500
o
B B — Surfactant
; ‘\'/0\' 52 A A~
g' A - - AN
a 400 v -
g bE—— i 7 'y
a
E 200 —¢— Fatty acid 50
2
H
© — i~ Surfactant .
3
uw 200 ) T 0 5 o 10 15

0 5 Pulping time (min) 10 15 Pulping time {min}

Fig. 6. ERIC of hyperwashed pul Fig. 7. Brightness of hyperwashed pulp
p after pulping versus pulping time. after pulping versus pulping time.

Fig 8& A #(specks)d] ¢S YelWtl 2 ZofA HE vi9} Zo] surfactantE
7}8k B3 L fatty acid Aol H3 @ A8 dE Ve oA L g =2
ZEQwat olyg surfactant®] MAEIH wEo|ttY o LA 2dod

.
BEARIRD ohUz WPAT] FAE4E EF FLEE L F A

do mS o
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3500 A,
- AN
E 3000 - o—__ 0
E N *.
H AN
] N
g2 N \.
€ N\
£
£ 2000 1 N \0
8 -—&— Fatty acid AN
5 AN
2 1500 - \,
& A
s -—a— Surfactant -~
3] A
F 1000 A —~a
500
0 v - T T T T
0 2 4 6 8 10 12 14

Pulping time (min)

Fig. 8. Speck contamination based on area versus pulping time.

35 A9 A9 dA A

25340 glo] HHe BPL Ja g Hdsstn 2¥2ds

olgt & & lov dELFEL 1 F8& & IFE AT T F Av. E A FMA

£ surfactant’} fatty acidith 2 ~#He @y §& ¥ J=2E ¥wysie Aoz Y

EF AR o] 3ol HAe P dAz & 5 Quvh oA 2 ¥ T % ol

43S w2 4 31+ Flotationd] 23 YIAAAES madof stz J= e
S A+ A9 A (Disperser) 3 & sjol 3}7]

- & vl AoF surfactant®] 25 FPAL 11BN @2

75

%

Valued] @& 29 04§

ERIC Value®t @2 ¥ ¢d§ Holx I fatty acid HBYAZE 138A 2
S FEs B F UG
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4000
3500 4 —e— Fatty acid 4 5 min
!
_. 3000 ] /0 5 min
'_g —a— Surfactant i *C9 min
‘g 2500 S I \
2 | /0 11 min
(=
E 2000 1 & 13 min
£ |
c
S 4500 |
S A 9 min
- r
Fy ‘\11\min
g 1000 A 13 min
2
500
0 r v T v r
0 100 200 300 400 500 600

ERIC on hyperwashed pulp (ppm)
Fig 9. Total speck contamination in area after pulping versus ERIC on

hyperwashed pulp

3.6 Flotation ¥ %33 54

oA R ol Fo], JZust surfactantE J7HE A ERFHY A=
Flotation¥ ¥ X9 #F J3a FHFS =h(Fig 10914 & 4 sl%e] ¥ ERIC 3.
ol AFL fatty acidet HlL ¥ o BPF<t AL E surfactant & A el o3
B8 4 k. Fig. 11914 B X, Flotation¥ ¥ o] WME = fatty acide] Po] £
#& YeEhdla ok Fig. 102 ¥3A7te] @& ERIC Value 93lE HAFE Ao
HPG A el F7F 5EF 2 ol FUksted ol Y43 wEsst Bol o]FofA
Flotation 2] Al dAAA} oJgde Aoz B = 9rh

e

l
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800 52
,A — Fatty acid
- A / —¢
700 - N [
- : / £
£ K - AN K o 511
2 g —A— Surfactant
2 %9 :
3 «
a ] L4
3 T 501
8 500- H
0
E —e¢— Fatty acid g
g - AN
T 400 [ / A
Susfactant /
—k - _ £
300 T N
Q Pul 1 1 48 T T
Iping time (min)
0 5 Puiping time (min) 10 13

ig 10. f t I Ipi
Fig 10. ERIC of floated pulp versus pu IJmgFig 11. Brightness of Floated pulp versus

time pulping time

Fig. 12,132 Flotaion Mg ¥ ¥Zd JFEste 432 IS BAFE A22A fatty
acid®] 7% RPA o) wet 4R ERIC ValueE: R FE WA surfactant®] %5
#gygAzgte] Z7tstel wal Frbste AFS Holn Utk HBFARo] IHEFF
surfactant® A71# HPolAE Flotation M3 &&o] HojFL & & Yok I 58
& EZol7l gsiAE F71Ho) Flotationo] S7FHTh Fig. 14914 WAEE F FF
ggzAN 248 o] UehlE AL RAED

=

L

o

= 400 £
£ . §
g ——e—~ Fatty acid E
:'1; 3507 e H
; / A 5 541 _=
. / 3 - ~
'; * -‘ E K g A ~
2 . g ~
3 T A
-g 250 I'g g s —&— Fatty actd
—— 5
g 3 —&— Surfactant
i £
6 )
[ o
2 521 Y T
W 450 0 5 10 15

15 Pulping time (min)

o

5 pulping time (min)'0
i . ightn float
Fig 12. ERIC of floated +hyperwashed Figl3. Brightness of floated

pulp versus pulping time + hyperwashed pulp versus pulping time

Flotaion® 8 #AolA @48 AFY F4e & + e Fig. 1415404 He wist
o) fatty acid® H71e L surfactant®] 792} flotation F¢ol & AF F
9} Be oko] AFEo] wAE AL & F Utk olv ZZAAN & F UX, fatty
acid®] "ol Yol HHEALS YA mweEt B FFE A AT
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surfactant® 713t H3j v
Hola Qth o]l B{FRAFA A AFL Ay

2500,

g
b
P

.
7

14
|

R
Foam consistency (%)

Foam volume (L)
AN

g
1
1
!
>
I
/
!
¥
/
/
r
/

5
15 Pulping time (min)

Puiping tme (rin)
. i . Fig 15. Foam consistency versus pulping
Fig 14. Foam volume versus pulping time time

HP A #daE AN Fd, AUA Aok agn FRFAd o3 233 daA
E ¥ F e Bn B FAPYEAS AAE & v 28y 43 HE RS
dojAm Ja 2= ogo] At e FAvE dAdT, o= dEld JAI AF
Zol HA FEE o FAHAA F Aol g g FH H2HR AN Ft
Al d= deEst 2¥9od s FYLEN HAE + Utk
surfactant 9} fatty acid®] H7hgel og H9 F9& vusd & of ¥y %
surfactantd 7}e] 44 2o d S ol HAH e Y2 g ¢ =
HQ FoF Holxuk Qixte] ZA|oA & d Flotation &&°] ZA%E & +
t}. Ao A el Ro], fatty acide surfactant® o} E Al dAA A HE WA
& $3AE 4 Ao woF surfactant7t T2 GHEFEZ A A @5 HFe] ALEEHT
H AR A5 F5E 27 A HYFEE ¢ oVt Ao 2% F2 Wse
o] AAAEE FAse 2HE U BT AP o2RE ol Ao w24,
AU TS S AE P/ 2H surfactantd] FPAN WIS =Y
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A2 HA ALY oA At Aldde Yo E AFHAFUT 2¥E A A
T8 IAE FR3A9FA dIFAXN(F) BAI=HU) of & AU AP L s
CTP(Centre Technique du Papier)®] @3 A AL #HALE =gUo
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