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The Study of Pulping Process and Bleaching of Gampi
( Winstroemia silkokiana)

Sheau Horng Lin'  Hsiu Hwa Wang?®

[Abstract] The objective of this work is to study the optimum bleaching conditions for Gampi
soda pulp. To search for a more practical process, soda pulping was carried out with sodium hydrox-
ide at ambient condition. Pulp qualities were evaluated after single and two-stage bleaching with so-
dium hypochlorite (H) and/or stabilized chlorine dioxide (SCD). The highest total yield and screened
pulp yield were 53.1% and 52.7 %. Optimum pulping conditions for the highest total yield and
screened pulp yield was 15 % NaOH and 90 min cooking time. The best brightness obtained in this
study for the unbleached pulp was 46.4% G.E.. Its Kappa numbers were decreasing to around 46~50
with increasing NaClO charges in a single stage bleaching process, and 45.4% of maximum decrease
was observed. In the meanwhile, pulp brightness increased to as high as 68 % G.E., with 58.7 % of
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increase observed. The viscosity of the pulp, at the same time, decreased. The Kappa no. decreased
with increasing chemical charges when SCD was applied in a single stage bleaching. The resulting
pulp exhibited a 72-75 % decrease of brightness, which was most distinct with 2% application of
SCD. Pulp brightness achieved 70 % G.E., labeled as the minimum requirement of commercial
handmade Gampi paper. The application of SCD almost showed ineffective on the viscosity of pulp.
The Kappa number decreased with the increasing chemical charges in NaClO-SCD two-stage
bleaching. The most effective SCD dosage to attain maximum decrease of Kappa number was 2 %.
The brightness of pulp achieved 70 % G.E. with 4 % SCD applied, while the brightness of pulp raised
up to 80 % G.E. after an application of 8 % SCD. The viscosity of the pulp was about 11 cp after
the first stage NaClO treatment, the value maintained unchanged even after being treated with second
stage SCD. For the SCD-NaClO two stage treatment, the brightness reached 80 % G. E for 5 % SCD.
The lowest Kappa number of the pulp was 9.

[Key words] Gampi, Soda process, Bleaching, Stabilized chlorine dioxide (SCD) , Sodium hy-

pochlorite.
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BUE -

(5) L3R (Potassium iodide : K1) - SR&84%
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Table 1 Experimental condition of pulping
Liquid NaOH Temp. Cooking time
ratio (%) () (hr)
15:1 15-17:19 98 15,2025

2. FEYHE (Kappa number) ZHIE

PR REHR (FHERER 1 ) A
500 mL 2 ZRGHK - BRI A
BER - LR R b o
EBRAAE - (EREARGE 795 mL > BHEMENNER
B - (7R 25 mm IR - RuRERESE,
WA > B0 0.1 N KMnO, K 4 N H,S0, &
100 mL » LA 5 mL 2 ZEEH/K MR ELARS o {3
REZTHEES 1000 mL > SHEF 10 min » BEREHE T 1L
BRZIN 1 N KA » LA 0.1 N Nay$,0; 7§E
TERERR BT R FEAR BRI A B R HE R
Bl - BB EREERE L > 08k NapS,05 185
mL 8 - TR HEREME -
= p:,(és?%v E,;f

VR K — ’%f [1+0.013Q25 -1}

£ RIEME - FIREIE 50 % KMnO, ¥%E
B R p EREME > R 2FHR -
w ' REEZHERE ()
p : FAAEE 0.INKMnO, & (mL)
b 2N NayS0; 18FEE (mL)
a | FEARSERIF Na,S,0; 3R (mL)
N 1 NaS,0;, v EREE
3. =Y
(1) REEEEH(H)FEE
O REERINZ BLE
HE(HZEBE/K 200 mL 209 CH;COOH
10mL B 1 NKI 10 mL » A =N

PRIBEILE — HE SRR TR SO 1 RS

IOAZRE BN 10 mL » FEE) =R AET
FEFE94 - FIIA 0.1 N NayS,0; e it
i BETARESEE - AR R B - A
WE  BEPECESIL - #18k NayS,0; 11
R WRTRHEERE -

0.1 N Na,S,0; 1mL=0.00355 g Cl,

FHE (gl) =Ax0.00355 x1000/10

A 1 0.1 N Na,S,0; 14$£& (mL)

F2 i RIEREMIEHEE
Table 2 f value : The consumption of potassium per-

manganate for correcting percentages

P +0 1 2 3 4 5 6 7 8 9
30 0.958 0.960 0.962 0.964 0.966 0.968 0.970 0.973 0.975 0.977
40 0.979 0981 0.983 0.985 0.987 0.989 0.991 0.994 0.996 0.998
50 1.000 1.002 1.004 1.006 1.009 1.011 1.013 1.015 1.017 1.019
60 1.022 1.024 1.026 1.028 1.030 1.033 1.035 1.037 1.039 1.042
70 1.044

@ REBRS(H) BT
all—ERZEEERE  BEBSA
WHRINEE T - b FIZER 1510~ 155 20 9%
LPURE - ISR ¢ 4 hro dJBE BB o e
FIIBESL T - SERHRTEIK 10 % - pH (B3
BE 11~12 REETES 4 hr> EE#E
EEUTFERDFRSEEAES - EH%
BLUE KB SE RN IESERRE
{0 UADEHE 60 g/m’ FHOHEELERR
B&F -
(2) I — S L& (SCD)EH
OBER _S iR AN
B—EEE A B (BE_%1
) IkFETR 8 £5 0 MiRRS > RIMA
15 (LB (E8E% . Hydrochloric acid)1 23T (A
BIETELBRIAELAS 11 1) » PR
A[MR - R HRINZEFFE 30 min - FHERD
BRI - A o DR R
?@% o
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O RBEN S EIEE
BEMK 50mL ~ 10 9% KI20mL &
20 9% H,S0,5 mL &M A =R &
IIAZSALE 5 mL HEENE NERARIER
5> L0001 N Na,S,0; WEE b3l o
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AL - AT8 NaS,0: 1HFER » WKT
Rt BERESR -
0.1N Na,S,0; 1 mL=0.00135 g ClO,
BHHE (gL) =A x 0.00135 x 1000/5
At 0.1 N NaS,0; {3358 (mL)
OBER _SME(SCD)EEED
all—E R @IS - BERBSA
AARHIEES, - bR 2468 10
YL FRE - cBEE] 4 hro d BB 1 70
C - e WNINEESL TR - BERIRRERR 10 % -
pH (EREE 4 ENERTEE 2 F
1270 CZ AR #UKEES 2 e
EEEUFEELUFIEOESE  EREL
FKBELEEER » SRR R T
WP HE 60 g/m’ FHOARMEHERA -

(3) REBEH)-TRE R — SR (SCD) R B

=!

Ol —EEABRLMNTEE (20 %)
REEAREE  BYBRARIEER — &t
HRIR - QFIFEE 12 46 L 8 HFIUM -
OFsH : 4 hr - OFEEA : 70 °C - OFMN
Bhhtk  HERIRIRRK 10 96 pH (ERREE 4
@FHEE THERE 2 her FH 70 CAMEEH
B 2 br - OFEBREUFREEUNRGE
% BORLUEKETREE - HIHAE
BREE - OPBEE 60 ym® FIHMREH%
BB -

(4) BB SR (SCD)- R @RS (H) B R

B
O —ERZBBER “ S &FEH(2

9% ) ZABHAAR - BHEBESANRIIR &R
SRR - OFFEER 151015 5220 %%
B - O : 4 hr - O - Eil - OFFINZE
fhtk » SERHRERRRK 10 96 pH EFHEE 11~12-
ONEB|TFD 4 hr» FRBETFLFER
DFRAER - EORUEKBELRE
£ WIHEE R REME - OWEHE 60 ym’
FIRRAGRA -

(5) ARARRERE Z HlE

ffc CNS 7748 » #LHERLE S ER1%:(Cannon
fenske BMERBEEIE) » FIRSMTRFH
FERPEY 0.2500 = 0.0005 g ZiBHHUEER
B BREHE SN = fAEiET
RS ERERS A 25.0 mL MK BH
Z > HERERSTIESR  FRESE &
B2tk BAKR - BREERER I
m A 25 mL 2 8 Z = W&
(Cupriethylenediamine , CED){&F#& 1% » T
o BEER 20 8 BAKT B
2 56 FETRRE - BERRZKEEA
ERERED BRI MR EE R
ARSA IR E — EXE RERFFE 250
£ 0.1 CHEME » FRMARETHERE
ST EERT - BREPSELIERHE TR
2% HIERE BN AE RS RAERTR
FREfEl(sec) - ENESIRDRIFRE - BRREREIRERE
B — R F R (Efflux time) £
100 ~ 800 sec I &% - S EEH (CP=KH
8 ] (sec)<Factor( & & 5t & # & &
8)x1.052 -

(6) HURE EHRIE

fk CNS 1466 SRERIEYE + (i I %
Technidyne /\EJ4EFE Y Brightimeter Micro
S-5 BB > HITRE 457 + 0.5 nm 2 bE
RARMESMESE (% GE) -
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DAGEE B MM E BLIFRERR G - BAERSHE
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ZE BB ERAESFE (Deligninfication) -
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(Nucleophilic agent) 2 F » FARBERAISE b
HEFEER (Alkylaryl ether) BEH » ERARER
MR EARERSIEL (MREBFF - 1988) - 55
BUMR RN WIBRE RN E RS - AR A K
FHFK & - NaOH EFEURBRERE S5 B
ZHABRUAFNABERCER  KEBERE
i RE8U2 NaOH BRI &Y vERETHOE
£ HBHETKIEBHIZRE (Peeling reaction) [
TERARSEBERRHE -

BEFAEER 15 96 - FRERER 90 min & > TR
BRI (53.1% ) RAEHNER(52.7 %) - B
TGRS (%R 15 % - ZRMRERT 120 & 150
min; FISEE 17 96 - ZRARNFRT 120 min ) SEEREZR -
RS SR BIARAR T (1988) - Bfigsidr (1991) FHEA
IR > BIAR A5 AR AR MR R B PR R —
% WIREBEFTIL AR A R 28 R R [FURL 3R
EIFTE > (HEIPREAE (1996) FEIFE - BRITHRE
I RBAEIE 3 For - AR 15 %K B
IR R - RO EME L7 - ARER
FAE 17~19 %k » BETARE » FaS HER
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Table 3 The properties of Gampi's soda pulp

Screened Unbleached

) ical Cooki Total .
Chemical Cooking pulp  pulp bright- Kappa

charge  time  yield

@) (min)  (%)° (y ';)l‘; (%ne(S;E‘) number
90 531 527 430 486
IS 120 527 523 435 418
150 522 518 436 478
90 522 518 431 484
17 120 520 517 450 481
150 S16 512 430 479
9 509 505 464 485
19 120 505 s02 457 476
150 505 502 448 476

* D RMBCE+ R = RR(%)

(O) AREHERREECEE

£ 3 BURHE AR T SRR M RO E 2 -
ARSI - FEFEREEN - AR FEEE TRES -
SRR R EL(1991) 2 SRS RABRT - EaBREEHp
(1991) WHERERE R > BERLFFEARERESRE
ZERTE R R B A B AIERES R
& > PEERFARE AR EEAF SREE - INLAAWIZER
NEBTETE  WEAERREHEER @ It
—E RN TR (1997) ZHFEEHLIZRE -

EEABRZRERBER —RAMBERHES
10.0 £1.0 %) - #E¥F THCE AR S ERE S
- BEEUSBEASBEEREERBRESSE
5 - MEANEE S /N T THRRRAT 52 - AHTFELIBA
T B B BER T AR L TR B RRE - R LIFER
K+ HERTEBERGBEE -

EBEIEMIPEEANERFEBE - ALY
RBHERERHERRY  AMPEREY > HE
RS - B —E(1984,1985) K B E (1987).2 W%
B4 R RBEEE 28.1%  BE2 BRER
RSB S - e RREAR AR -
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HRT » LIRITRERRR AN R BESE
ERAEREME - MAEBSRRMERTEE > I8
FRER  INELEMEFRERBEERRR - KM
RFIFfERE - UIAMFREE 2 R B AR
B PR + ERFERATERE S kR GG
HAE > WILAREFRBR O IRESN » FEIIR
RS E SR T E R AR R R IR B R
Hif -

(=) BEFEOHE
1. REESNEEEN

(1) REBRGIRIZFRE

KA RHE C REBIERQHES
HENEESERERHES 96 % -

Q) REEHA RN FOECEE

£ 4 BLUSHBREZ REREHEDRE
RERFTHR TR REME - RPBEARER
A ERSARREEARE  XhLIR%E
# 19 9%  #£i% 150 min EREEKA (454
%) ; FIZER 15 96 7k 120 min H[HE
B/ (41.8%) - BERERECRERIA. - BAE
PP P B 28 A BRI R ] (R AR B R EEE
T - LIER gRf TRURR AR B R OB R
HEGR RO ESEESTEARE - It
TN (1988) RERBEE (1989) B
P RERARML -

PREAE (1996) WIFEHR » ERLIER
BREHRNERR - HREMIEE 40
LLE > AP RAVE R 83 A
FeZ FIEER 10 %ol @ MM EER 63 %
GELA » UWKREMHEEMRSB 775 %
G.E. - BEERAF (1988) #HsebigH »
A HERBRZARRE R FEEAREE 150 TR
fm 20 %62 REEREH - AFAFHA 20 %2
REBSNEHFEEDRS - BRI EBER
FTIERBURE R R A -

F4

RAESHFISE R HRE AR TR FEEC PR

Table 4 Effect of NaClO charge on the Kappa num-

ber of Gampi’s soda pulp

NaOH Cooking time NaClO charge (%)
(%) (min) 0 5 10 15 20
90 486 440 400 340 28.0

15

120 478 440 396 334 278
150 478 428 400 340 272

17

90 484 424 398 320 270
120 48.1 40.8 37.0 316 26.7
150 479 400 364 31.0 264

19

90 482 398 387 348 276
120 476 388 360 30.8 270
150 476 384 352 310 26.0

() REBSAH RN O B

REBNE—H B EO A —3E
BHKEXES AR - B ERA S
BRET RN T S rs:  HLE 5%
EHRRA - MR R MR REME
E 47 DAL > BEVRINGE % AR A
TR R EEE AR TR - BERERR
HEERAZHERLOEREZER 70 %
G.E.» —#F THRISRIN 10~20 36 ZKRE
Fish - ABFRERLLS %10 %15 R
20 RENEEABBERS - BEIERE
BN OE R - BEWE S
B~ - SRS B REE O R B R SR e
i0 o BIARER BRI ANSE 58.7 96 - HEmAR
SIS 68 % G.EAA - —i5 R ek
AR (1988) KBRS (1991) ZHIFHER
KA - MBS (1995) BTk RAE
oL > BLARRE R EEEES - DABR R SR
O AHERFTHEAERS HEE
ﬁo
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Table 5 Effect of NaClO charge on the brightness of

Gampi’s soda pulp

PRIBEILSE — E R BRT T BUR B (1 B

FRATHERSNRE < - EHHE AR EE » o]
13 2 - RBIGT A SCD Z HREUE 1.02
0% o

Unit:%G.E.
NaOH Cooking time NaClO charge (%)
(%) {min) 0 3 10 15 20 FT o REFINFSEHERRITRE B8
90 43.0 547 596 640 68.2 Table 6 Effect of NaClO charge on the viscosity of
15 120 432 569 621 645 682 Gampi’s soda pulp
150 434 544 60.5 645 683 Unit:cp
90 . . . . . ) o
433 585 625 653 68.7 NaOH( %) NaClO charge (%)
17 120 435 578 638 660 682 5 10 15 20
150 434 578 63.1 650 684 15 534 243 19.6 15.8 11.4
90 435 550 623 653 68.1 17 528 237197 151 IS
19 120 435 570 635 665 682 19 522 244 194 56 113
150 435 568 632 653 68.6

(4) REBSH AR R A SR TR

EEFEO%EBE A TTRERE D
il - HEFIRFHIHIER R REE - R 6 5
REMRIZEREURRNE % - BT iR
AR GBS I R A T R R R &
B - MRS R BMEET 4T FFEafE
WEAT 53 %6 - HEHBHER S EBHERE M
HIRE A R EMATAR(1988) 2 5
FEAZ BE - PREEFF (1988) RARAAEE (1996)
AEREH REMEN FEEER S E 20 %
HARSIRLEE (Relative viscosity ) 7RFEZ T
(144822 10.7) - ERBIES Bk - R
#EFEEE (Glucosidic bond) B3 - &R
MERZ REERHERE > BREER TR
2o BREE (1988) HIELIBRITIRBUERE
RIRRARER - RS » SRITEERAE R
WAk - BREINGE - BRI R
JRME 40 9% GEZX&A -

2. Stabilized Chlorine Dioxide (SCD) BHE}ER

(1) SCD fEEE#E i

SCD 5 A B|(H1 SCD)E B B(BIE{L
il ; HC):Z pH {E » 53515 8.5 K& 1.0 - U2
FE11-20+333-50 %2 SCD» [ 0.1 N

(2) SCD HZEMFHEFEE LB

3 £ SCD FiZER B iR (E
M - U~ SCD FZERME N - HREME
TRBEZ B - RERAN SCD B - ARAEFREME
S0 f5h 0 WVIN 2 %lF - REEAEREE
30 245 HigRERmEg nma T EfEE L
TR - FEERINTE 10 %% FEfEBE
16~17 fe 45 - L — AR DB A - A
BRI -

(3) SCD RIZEEHIMERERI T O REC S 2

# 715 SCD HERAROECZE -
HUR SCD H¥ERC H5 BN O -
BRI B - A EEMEER S - R
FSEEL 2 96 B HWIR - ERVRN SCD I
BB K 50 9%G.E. : Win2 % RisEsns -
HEHE EAE 63 WG.EAH - HEMEIN
TRiE 45 ~46 %fH] BERNERMESMEOE
TE/NBELEETT BRI 4 %R SE RIS 2 %
FBEERNFT 3 % 706 %MEERLL 4 %
# > FREEINRT 4 % 2LANIN 8 %ISR -
AR AT TN 10 % - KHS ELLSCD ¥
B EESEINREEARTHIET 72~75 9% -
LU 2 96 F B BHEE -

EABEAZ SCD AN » SLAHRE
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Hi% > BTURKGEE  HREHEERT
SCD BAERT R A K IE - L
ZERMHASE  EAERBEMSIEAR
EFRERORAR - TrEEHEAERUE
FRZHR -

30 _ DlS%QOmin
’ B 15%120nin
015%150min
® 17%90min
. O 17%120nin
825 0O 17%150min
g 0 19%90min
= ®19%120min
& | ®19%150min |
i [IIHI
[l [I]}II

SCD charge(%)

B2 SCD HEENREASRITRFEHEIEE

Fig.2

—#F THRE R 70~80 %G.E.»
SCD HENZHERER - WEER AR S
96RF - FIEERERANAFGIIEER] - LU
RIERERIRE -

Effect of SCD charge on the Kappa number of Gampi’s soda pulp

0 0.8 1
& - 0.0282x - 0.0169
< 067 R® = 0. 9989
S~ '
o X 0.4 ¢
% N
= 0.2
[av]
é 0 L
0

B 3 SCD BH@IEHERER

Fig.3

Standard curves of standardization of SCD

10 20
Titer( mL)
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Table 7 Effect of SCD charge on the brightness of
Gampi’s soda pulps

Unit : %G E.

NaOH Cooking time SCD charge (%)
(%) (min) 0 2 4 6 8 10
90 430 62.8 650 68.0 745 752
15 120 432 628 650 682 743 752
150 434 632 660 683 745 752
90 433 63.5 653 68.0 743 754
17 120 435 634 654 682 743 749
150 434 634 65.8 682 743 75.0
90 435 634 655 680 745 752
19 120 435 634 65.7 68.1 746 755
150 435 63.2 658 682 748 75.6

(4) SCD F¥ERHERME L8
7 8 ERERAEEHE A SCD FZEER
Btk HREECRER - 375 SCD F¥R -
PR EARSE RO SAR B, B
B REERSEREEREVE &
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—BE B -

8 SCD R RHITRMEE CEE
Table 8 Effect of SCD charge on the viscosity of
Gampi’s soda pulp

Unit:cp

NaCH SCD charge (%)

(%) 0 2 4 6 8
15 53.4 52.6 52.4 524 52.3
17 52.8 52.5 52.4 524 52.5
19 52.2 518 51.8 51.6 515
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Table 9 Effect of H-SCD two stages bleaching se-
quence with SCD charge on the viscosity of
Gampi’s soda pulp

Unit:.cp
SCD charge (%)
0 2 4 6 8
114 11.4 11.5 11.4 113

# 10 SCD-H RIBRERE - REMMTIERHERK
TR FEECEE
Table 10 Effect of Kappa number at various NaClO
charge under SCD-H two stages bleaching
sequence for Gampi's soda pulp

NaOH NaClO charge ( %)

(%) 5 10 15 20
15 225 15.8 12.0 96
17 22.1 15.7 123 9.8
19 224 15.7 12.2 95
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Table 11 Effect of SCD-H bleaching sequence with
NaClO charge on the viscosity of Gampi's

soda pulp
Unit:cp
NaClO charge (% )
0 5 10 15 20
52.6 242 19.6 15.3 11.8
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