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2 o FAvY 28 AFE ATZEY, Lt ofdaby, obgaby dvte] tst FAEH AoThEO
of A7 2HR08 FE Eﬂo}“‘:’r 1"-4 sl mlaai e tiste] FAL AAFEA
I(Clark 4-Screen Classifier), 3+ #417](Image Analyzer)& ol€3to] 543 49 : &
1) #4118 A4 8% a4 7Hs 7159 Pulping 232 KPAI(160T, 2412}, ASPAI(55T, 441zh), PAPAI(160TC, 1413}
el 24zt 12, 25, 10 #5082 "23 Y& Total Alkali(eF 20%) A B4 Faj7} 7453k
2y Z+ HEghd HEo & Za4_S KP 50~55, ASPA 60~70, PAPA 45~50%% SPAY &2 ¢ =1, KPY PAPE ¢t v 54
U EA e} v 52 JERh
3) NaOH¢ £9%9 S7te ddsS £33, uT°r7a 1, Curl, Kink Index FolAl £29 &) ¥g & HH)
4) A Afe] Bust AN AQHEIME ad £302 #4dsol A5t g} &3
353 BEsts £35540h
5) ASPAI= KPY PAPR T} Bulk density’} &3, 443 2ol xdsta, AR AX &4 ZA4HA
6) FAH S i “C” Stainoll o A whgog HA ke YNl B FH AX =

Abstract : Studies were carried out on the preparation of several kinds of pulps from Sponge gourd fiber by KP, ASP, SP, PAP, AP and
addition of AQ pulping process. These unbeaten and beaten pulping fibers were observed their characteristics and fiber structure by SEM,
FQA, Image analyzer and Micro projector. The results were summarized as follows ;
1) The cooking condition which is the possible defibrilation of Shives are KP base(160C, 2hr.), ASP base(155C, 4hr.), PAP base(160C,
1hr.). From the results, the kappa no. had the range of 12, 25, 10 each other.
2) The pulp yields of sponge gourd fiber obtained the range of KP 50~55%, ASP & 60~70% and PAP 45~50%. SP base have the
highest and contents of KP & PAP base are much the same as woods.
3) Increasing amount of NaOH on Pulping was accelerated the defibrilation of Shives and was changed a morphology of pulping fiber
quality such as fiber length, curl and kink index.
4) Addition of AQ on pulping process of sponge gourd fiber had a affect to raise the rate of delignification while protecting cellullosic
components against degradation, especially defibrilation was very excellent, beated pulp much more easily and increased the fibrilation.
5) ASP system have higher bulk density, fiber bonding and protecting cellullosic components against degradation than KP or PAP.
6) The color reactions of the "C" stain solution showed blue or blue-gray with clean and transparency thin cell wall.
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HATE T EFAAE BT daAwe gaog 3
AL B3N Cucurbitaceae)d) 4819, BB Luyfa Glindrica

Roemel, oFgo] AL Ex ATHEM#oIT.
A go opdolel 1Al wANEA ARy Az

(Dicotyledonous plant)elth. FAH]2le] ofd duj= A goz
FAL FFFZ AHEHT ERQE 712 R ARL ¥E T
T ALRE ARR(1)EH, oz AY, 2 oA Aldmdt
% 9349, 379, 34 52 ggsez 2oy F4n99
FAEL Gibberllin, Saponin, Oleanolic Acid, Galactose,
Xylose, Rhamnose, KNOs2.2 <434 g1ti3, 4].
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HlAY A Aoz el oot glthn Azbso] whay
TE AFY AA ks

Aol el ®a[13]e v} 9lom Kraft
¢} Sulfite, Alkaline sulfite BZ3}o] W}E 2o} A=
E{14]8 v} Ut}

E Hore "zgyor Kraft(K), Alkaline sulfite(AS),
Sulfite(SS) 28|31 Hydrogen peroxide alkaline(P)49] =3
o] W Awe T2 5AHE 717E Fato 2Asn ¥
=y EA4g v HEs

2.4 ¥
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2+ A AEF FANRE AGAuWZANA A st

10-1149 Atolo] F83| H&d HAe AHsle] AL AAS

FArde 18 4FE 4 100mE aHoM ANE AAsT
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428 2u2 Ao a@w AL AEZ ST A
Agel A4e Table 1, 884 HRe T Table 2} 7t

2.2, H=Z3} uiy
2.2.1. Kraft Pulping(KP)

AE S00ge A7) 71E w4 e 344 284 Z8)%(Pres-
sure 0-10 Kg/em®, Temp. 0-200C, Capacity 40 ¢)o) ¥, 3
1 %8 €% 160T 2AA I8 1:5(8: 2AZFSL w/w)2
Aoka, ulARS Ed AHAG9) 9H A 17401 =3
2%& Total Alkali(TA) 195%, Sulfidity 245%(as Na)O)
Z1ENA FEBAE(AQ) Erbe HHyF 2AcE TR
sjaach F8 23U Table 33 2}

oN N, 2 }:J

gxgd] ¥
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Table 1. Physiognomy of Sample Sponge Gourd

. Diameter of net fiber Length of Sponge
Species )
of sponge gourd (mm) gourd fruit (mm)
Sponge gourd 60 - 100 200 - 500

Table 2. Proximate Chemical Analysis of Net Fiber of Sponge

Gourd
Components Values
a - Cellulose -7
Holocellulose 8 - &9
Pentosan 14
Ash 12-14
Kappa No.(Klasson Lignin) 455 (10 - 14)

Table 3. Kraft Cooking Conditions

i : Kecep at i Li
Sample Liquor A TLYme to I‘\fgx Cooking Liquor pH of Liquor
Name Components Q max. temp. Temp, Temp. ratio .
(as Na0,%) (min.) (hr.) (C) White | Black
NaOH 147 _ .
K2 NasS 48 50 2 160 1:5 13.23] 128
K3 " 02 " 2 » “ " 1129
K4 4 - " 3 i " 11285
Notes :  Cooking time 1 hr. was unjustable condition.
Table 4. Alkaline Sulfite Cooking Conditions
Liquor components | 1 | Time to] Keep at Cooking| . pH of Liquor
Sample| (a5 Nay0)(%) .| max. | Max. Liquor
Alkali Tenp. .
Name % temp. | temp. () ratio .
NasSOf NaOH | AQ | | (min.) | (min) White | Black
ASI | 105 29 | - | 134 30 | 240 | 155 |1:5(1293| 821
A2 | v » gl # " " M M » | 832
SS 25 _ - 25,0 ” ” ” ” 99 744
SSA| 5 - 1ol " " " " " "o 747

2.2.2. Alkaline Sulfite Pulping(ASP)

2213 2 A9F Fejz 24N AL E9) 3] 3]
gzl TA 134%F 143 151, 250%°] = =
2 Faslrh. Fe) 271e Table 49 7ok

2.2.3. Hydrogen peroxide alkaline pulping(PAP)

2213 22 AQFEy Faz AN BHAE
A TA 20%E 71& Zad 2702 2433, 29 27
Table 59 2t}

o
ox
o BN

2.2.4. Soda pulping(AP)

02 duaus Au SN vE B4y At 2213
2o AgBn AEH 89 SN 2UH =52 A
AL Table 67 2t}
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Table 5. Hydrogen Peroxide Alkaline Cooking Conditions

Table 7. Results of Pulping and Their General Charateristics

: o . H of
e T ]
(as NaO ‘HO EDTA|AQ | (i) | ) |
| o l20l03|-1] s | 2 | 160 | 1513331306
P2l “ T I S T A
P3| ‘ 2 2 R R T T A

Table 6. Soda Pulping Conditions

Sample Liquor Time to | Keep at |Cooking Liquo

Name Components | AQ|  max. Max. | Temp. tio

(a5 NacOX%) |tempmin) | Temp (hr)| (C) | ™
|

A |NaOH 19.3’ - ‘ 60 l 4 \ 155 \ 116(1347 11.88
2.2.5. Pulping &&

nzbe) ®=sl zhoz 3 F A ARz
30003 3AAA HAET, %215’:7101]*1 80T E 5hr. Zz&A|

2 & APl G How £

Faei

Pulp Weight (dry basis)

Yield(%) = X100

Sample Weight of Sponge gourd Net Fiber(drv basis)

2.3. 18 ¥ =X M=
BEge A% ANEE 30g Hst
g3 2A7E o) F3 A
Pm-74¢] ¥¥o 2 PRI mill(zal 221 ;
ance 0.3mm)Z 3% 40 ‘SR A

o] B2 10% wt/wt TEE
A& TAPPI standard T 248
: 49 1.8 Kg/em', Clear-
o) 7120z & o KP

7 2 PAPAE 5008, ASPAE 11003] najste] T8 2= =
Ad a8 252 24 0z, 4P3A5E 248 1=
40 "SR} &2 TAPPI Standard (T 205 om-8)EH 22 3
2 60 g/m’e F2AE wEo] ¢AVZ A AL A ef ol

A Azstarh
2.4, MRERd
1) Classify

Bxge Az A8E Tappi T 233hm-82 94A ZAsA

2) Fiber Quality Analysis

Huge Az A|BE 283 B IFF Az, olF
Fiber Quality Analyser LDA 960352 A W=+ (Events Per
Second)E 25-40 W9, LE 249C, HE 08925 =N
Length weighted, Mean curl length weighted, Kink index®
A48

13

2.5. FAL X Eo|Ho| 9
AAx g9} 229 *‘Uﬁ} Ag
Azl o g5 A" F
35 g dojmy XJ%
Folgd Ao =4

4

T of

[

AskE A 8 A A6 3F, 1997

Ka Drainage L.
Sﬁfﬁf T_\:i)jcli i;:;) N?a Brightness | py, ree(°gSR) Viscosity
K2 51.40 12.10 412 137 440
K3 55.00 550 428 140 400
K4 51.30 847 432 135 3.80
AS 1 64.60 26.01 425 110 843
AS 2 65.10 23.06 425 115 929
SS 72.20 22.81 529 110 709
SSA 63.34 2241 58.1 125 815
Pl 4397 10.27 433 150 3.89
P2 50.24 703 46.2 153 382
p3* 4617 1991 367 120 430
A [ s |13 | 30 125 355
£ Automatic Sputter Coater E 5200 C& 18 mA, 220 Sec. =
AdA AuZge Betn, F4 AR RS ol §dted THEA
oF 10Ky, A8 Az 009 27 stolA 23 AAEE kst
Aot
0 6. BIALEMOY| o8t MR TE B4
A Ao 93 Ao ©aH A 29 ZHE Image
Analyzer(Media cybernetics, Image proplus)& o] &30 ML
83 2ug 2Fsg
2.7. &atsn|Hol| oI5t
7Z+zke] BEE KS M 7018-19%2) oz “C"-Staing A
gatn e #4e B ANS F
3. 2m 2 2%
3.1, W=siy 7|22 |

KP, ASP, SP, PAPS} APe] #=3 AdE Table 74 2t
o|are] ATte] whw Bxshd F8 AQHIIA &3 WAE
94 7‘7}8}1 Kappagh& WobAE &3E vetien, ASPA:

g B A Selatn, @4 £ue A AFgoRH A& #

44“ AgHow HAohs AL WA 4 93, Kappaghs KP
u PAPRTH ¥4 YEho, Eube 39 AR A £
Aol 2251 2% WA $58 BY 210 FAYE oF
A8 e B3 ol P3*E P1o FalzdAN FHE 1A
7b 98 Aoz ASPA ®th W& Kappaze Yerdd: &7
i s Aurt Bgste Fxge dd 208 FHA XY
ZgA7te] 43 2HE UE 24 olg 22 ASE A
Hughd 2AMAE a4 e FF9% B rEer A
Aste] P32 493 Table 3~69 4 FHx1E AU
3.2. MR 22 24
3.2.1. Fiber quality Analyzerol 2|3t Zo] & &4 &4

Heol Zolst Peje mu 2 By FAHAAM HgE 5
931, Folo] A% @A ool Add FFL vA & AE <l
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Mean length, mm
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K K3 AS1 AS2 SS SSA P1 P2 A
Pulp species

Fig. 1. Comparison of fiber mean length.

0.2

Mean Curl

K2 K3 ASt AS2 S8 SSA P1 P2 A
Pulp species

Fig. 2. Companson of mean curl length weighted.

2.5

Kink Index, 1/mm

SSA P1 P2 A
Pulp species

K2 K3 AS1 AS2

Fig. 3. Comparison of Kink index.

A5 Fiber mean length, Mean curl length weighted, Kink
index® ¥4 ¥ ud A= Fig 1~33% 2t}

Fig. 1914 A 3¢ Aol KPA 053-055 ASPA 055-
0.56(Sulfite 0.59-0.70)9} PAPAE 050-0512 04 ¢! Soda
moﬂ}q B5%o] NaOH¢] #717}h N&Ze] HEH 2o F= o3k

< A3, AQHZIA Kraft ZolA| 31, ASP, SPAE 7)1 A
L}EH&E}.

Fig. 2& A#9 @wstn A£3Q0 239 842 Jehys
Curl lengthZ Sulfitedl7} B3 9wrsin, AQHFA AAA
2.2 Curl length $+3t¥]= ZFoldth KPS PAPAE Curling
dgol A1, o5& H%d FeE eyt of: Fig. 149
Fig. 17¢] Sheet &9 d-f4elold 2 vle} o] NaOH 2

hgoz shlAE Aae 54 w 2 AR Ex A
0] 33 JPol A vEHE A } i

Fig. 3¢ 4% 239 &
Curl length® v]&8 22X A2 ‘—’rE]r‘ii‘:}.
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R
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= 14 mesh
328 mesh
0248 mesh
. 100 mesh
&3 loss

Content ratio, %
8
T

n
<
T

K3
Pulp species

Fig. 4. Classify of unbeated UKP.

@
S

= 14 mesh
= 28 mesh
i3 48 mesh
&8 100 mesh
loss

o
o
T

&
T

Content ratio, %

Puip species
Fig. 5. Classify of beated UKP.
PFI mill 500 Rev. Freeness 36° SR

3.2.2. =Y 47 Zo| 2%
FAv e T2 e 23 Fo® A YR Shives

Ao dAddE Y 208 2 § olg vlza 2= 40
SRAFE naF AZE AfAo] ¥RVE BEo MFE
#7338t Fig. 4~99 Wbt

Fig. 4% 55 KP9 13| A} o) gk dHdo) BxE =
Ad Aot}

Fig. 49] vl13]9] KPE AQE #7138 K3olAM 14 mesh &5
ol A9 gle BXE Yehlo] sj4 &3 Helx AQE #7}
A 1, T3 AE 1A Y 5 K4BY £ o2 U
Bl on Fig. 594 8|% 36 °SRAENAME 14meshe] &
F ARgle] AL £oldln, K3, K47} A9 At Pejoln]
K29} B]23}e] 100 mesh REF3} Loss#o] 713+ AL 13
7b £olgg o= F}

Fig. 67 7¢ ASP$} SPAZ 1al A% %9 A
& 3438 Aot

Fig. 6914 KPot= &

Z

AXe]

o
M

m
2ol @zt Fig. 794 ¢ 7101 Loﬂ 40 °SR°ﬂ A g

Ag 3§
HedE 7hx A, AS29F SSASH o] AQE7HAl 14 mesh 35
Afre 91, 595 BmeshB2Z207 X538 AL B AN
38 ARHE FEQ] e oM AZEE 217
[e]

AR 2 5T 5 9o
Fig. 8% 9% PAPE 4] A} $2 Mado] BxE 243
Zolt},
Fig. 8414 AQ#719 P2+ 14 meshe %
olafz &, 1A+ AA

dekglo] dfjido] &
¢ P3¥ 14meshd E¥7} 31,
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Content ratio, %

AS 1 AS 2 88 SSA A
Pulp species

Fig. 6. Classify of unbeated UASP.

Content ratio. %

AS 2 S8 SSA A
Pulp species

Fig. 7. Classify of beated UASP.
PET mill 1100 Rev. Freeness 40° SR

@
>

e 14 mesh

€3 28 mesh

348 mesh

&8 100 mesh
&3 loss

@
S
T

%
»
S

Content 1atio,

P2
Pulp species

Fig. 8. Classify of unbeated UPAP.

™R 14 mesh

€328 mesh

03148 mesh

. 100 mesh
3 loss

60

Content ratio, %

Pulp species

Fig. 9. Classify of beated UPAP.
PFI mill 500 Rev. Freeness 38° SR

. 14 mesh
328 mesh
3 48 mesh
" 100 mesh
=3 Loss

Fig. 9149} 7ol 18] Fo] 5 14 mesh®] 3 (Shives) )o]

Ao Zevt 2294 ¥ AHE FAAY Az T
o] B2E3 RefiningMR 25 497 &= 548
Aeele ZalF W Ploju P25 L8k 38 SR=

Epidermis
___Fleshy substance

Net fiber(1)
Net fiber(2)

Fig. 10. Cross section(Net fiber of Sponge gourd).

(A) (B)

(A)

Fig. 12. Non-separate fiber(A) and separated into individual
fiber(B).

A 100 mesh®t Loss%ol Z7bstE A& nafe &olde ue
e o) 2EE AdEE 4902% 458 5 3l

3.3 ZA HAEOIZo| o8t 4 ¥ Bzo| B
M

3.3.1. $AMolel Mf #Fe 7=
|

Fig. 102 449 409 duje) @i g ARIE9E Aol

oo dod gAZdAe 7t2 HgE Wgd ®9 1F
A1), A e s 128 AfE0% 21 A2 e
o] Wure FAowd WA 18 ARQR Ho don, o
Aex sz dAzdse A, Wide §2E AYA
Fig. 1S 7% A& ung 293 Aoz As 25 478,
Be Ax7te A2 AEE B3 gt Fig 12 ol A
=o|x e AEZ AHA)} TAEE E B3t FA A2
#u Aoz &Y ot

thgel Ae AEz FAH0 lm, ARy A 74 FHe
oA Aot o}F FARE FRE HATIS)

3.3.2. %9 MzEYn FHo £Y
Fig. 13& 4%9 992 ZAdvZoz 298 o8 34
BH71E olgae] FAEIY Aie AEEI TAE F4RE
942 ©AF Aolo, Table 891 19 BT % T
of wwe 9 #tHrly 24 Yol wIA o 4u
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Diameter of lumen

Thickness of cell wall

Fig. 13. Calculating position of cell dimension by image analyzer.

Table 8. The Size of Cell Wall Thickness and Lumen Periméter

Cell wall thickness Lumen perimeter
Average 4591 483.05
Cak;lﬂate‘j Miniroum 16.49 199.04
vae Maximum 84.85 982.81
¥ Fiber number calculated @ 40 L : 2121509 = 20um
el wd YA FPIG GTUE A+ A 4
Ae Ao AdHUT

Table 8258 4159 Runkel ratio 0.65, Fiber width 26.6 um
282 Lumen width7F 180 md-& AAts] WAk

3.3.3. Hualy Atgf 3l D5l S vl

KP, ASP, SP, PAP 28|32 APYo| &3 HBZ3 A2
AL F=Zof th3t wmsjA et nsjAle] FHE W aLst L, Sheet
e dis gt 479 wig 548 FAENAS ol
stol gask o

Fig. 14+ KPAZ Ax¥e] ozt Adz FRYALD H3l
AHZ HY, 2EA AR ool R o] BY AEZ T
B3yl 1, DH% urd o] e AEI AY & #e

AQ #H7IA AEye ¥ gfen 9 Fgdy FRYA L H
3 e g %E}Elh Aoz Bal},

9 29 HS HEFo] Holx ¥& AEE HEZI 4
gro] ANWatdt. AQEV/I Bk ARstn A3 By
o] Ax, ASANTE thd Buk® 2oz #FHAT

Fig. 13 ASPA 2 AQ#H7FA] Shives®l #l4%o] Holt,

AEHe g Fose, ol AEHe ot 21, a4

A SnARAE AEe E4H4 g oS AL AF
[e) Xe)
w

"ol @z A9 KPe vk A Z MEF] Holx] ¢
AR 3 Ao AWy 27 FdAT v
st

Fig. 162 SPAZ /MY4ATE H7bstA] &S Z$2 AQ%E7}
Al GA] el Hojum AEue] ASPA Rul: tha A
A Boln fEYse HHATE th "ojx HeUrrt "o
X]"E‘ 7)4\-9-; ‘\L_ELE]M
Fig. 172 PAPAHIZ KPAISE A9 vszsht A E7F 7R X
A3l e HEele E4o) KPA Hupe A3 Aoz
25t

Fig. 18 7IMdatimte s Zajg APHog U7tg] ApAwte
Z2E ARY fdo] Hstm, AE9 MetA Hin FREAE

=t
=)

Kraft pulp sheet surface,
Beated 500 revolutions by PFI mill up to 36 "SR

Cross section of KP sheet

Fig. 14. Scanning electron micrographs of kraft pulp.

AS]

Alkaline sulfite pulp sheet surface,
Beated 1,100 revolutions by PFI mill up to 40 "SR

Cross section of ASP sheet

Fig. 15. Scanning electron micrographs of alkaline sulfite pulp.
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Soda pulp sheet surface without Soda pu]p sheet surface, Beated
beating 500 revolutions by PFI mill up
to 39 "SR

Sulfite pulp surface,
Beated 1,100 revolutions by PFI mill up to 40 °SR

Cross section of AP sheet

Fig. 18. Scanning electron micrographs of soda pulp.

Cross section of SP sheet

Fig. 16. Scanning electron micrographs of sulfite pulp.

3.3.4. MAEIS0| o5t MSo| Ztd
A TR0l wabd ofel A £94 42, s 4l
Hydrogen peroxide alkaline pulp sheet surface, Tz 71] Uehs), B8 okZ o2 Agstd 45e EF)
Beated 1,100 revolutions by PFI mill up to 38 “SR gd E43 AL 7LLE} ol@ Aol zpo|HE o] &a}

744 A% A% Graff “C” staining®] 72 o g ¥wal
v &S Table 99, Fejujne] ALLE Fig. 199 Uebsl

4. &

riu

|
== Y LERTCEAEEF PRI LSRR
Cross section of PAP sheet o 92 7012 B 24, AR A7 0es 2o Aee
Fig. 17. Scanning electron micrographs of hydrogen peroxide A
alkaline pulp. D *r"ﬂ v9] A& Fal$ dl4d 7hs 7129 Pulping 21L&

Tske A8 A A6 3, 1997



R LEREEE

Table 9. Comparison of Colors Developed by Graff “C”

Staining
Pul Characteristics of Reference
P fiber colors
SP e A%Ao|4 5gan KS M 7018 - %
Softwood KP|xagm zZtalo) A 724 "
Hardwood | §& xadA 34
Linnen |3 &M A4 P
Cotton A = 54 "
AQHEt R E 3o} o3
228 24 7é‘°ﬂt 4z
Ax 2 o7t oy ATHol
B FEE 544 Uers] QkolAl A|Zo) Aol 7
Sponge-gourd A7 Aok ASAE W ot
EE & g95e KPh PAPAE o7
g9 422 g gxg. ¥
TE gEugelm, BrHsi
HRAog yYMrd Bl

KraftA1(160°C, 2A17H), ASPAI(155°C, 4417, PAPAI(160T, 14
7Hol M Kappagtel 247 12, 25, 10 #&o2 9lu3 w2
Total Alkali(%F 20%) ZaA HA F87F b5

2) FQAdl 8% Adfdolel F4 &4 23 NaOH #H7hekd
wel Agdolol gel Wale] gdS mAH, AQEIH KP%
PAP9] A &4o|7t FolA e Wl ASPAE ZolA 1, KPst
PAP9 Curl® Kink7} A%k wide] ASPAE vlu3 $ekshy,
T3 AQHIIA ol59 &3 AxE A

3) Afdel 2Rz 7 g=Zglde BXE AT 49 AS

AE Pulping & a9 sl A& 7H 2 Refining 2%
aj4dol &olstm, NaOH A7teo] 718 £5 s I
51“1 £3] AQ #7HA] s Ee gdstyrh

) FAL ARG E S T3] FAve 18 dR9 423
%25} ANE B An LAWH)E AR v
Axd FZE 7Y, KP9 PAP 4 el o4 BulksdhH,
Curl length® Kink index7} ZA ez dtde] ASPA=
A &4be] A1 Bulk density’l ®th 3 ASPE 13|A|
Sheet W9 HHH3 ‘Eﬂ" Afe vEHHe] g

ol ASPA 9] EH A Gkt
%Zl A% dd g et
Algu) oz g st A S Image
A 45um, FHW 483 me Runkel

oft o
1o
r% i
o
N oxo ¢

AnalyzerZ
ratio 0.654& A& 3}

Sgjol
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Mg A4 £ 4340 B %
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D1 = W DN
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