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2.1 NFTUIUNSHARNTEAH [3,5,6,8,10]
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1. dTumeunswTaNIEe (stock preparation)
2. IUABUNITHARNIZANY (papermaking)

3. dumeunisudsgd (converting)
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1.nsnszanedule (defibering) nszanaiiaeliidulouansananiuiudassluinlng
lgUnsninGeandn lanswaiwes (hydrapulper)

2.m3uniEle (refining) uaiaiva dulaunnuawadunisiiudnan weesiussseninadu
loigetu gunsninliresiniues (refiner)
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3.nsuantile (blending) Wiunsiinasiiuursaslluauiuidientunisuaudalnenan

Tuteluwano WeazgniiuludsnFandd wndusas (machine chest)
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d; o o dld ] ' 1% ] ¥ f-‘ll ° < 1

flat screener tadndaniawmalvnnddulaesnudainudngirsasionnuazein Gundt
mINasTAAWILGS (centrifugal cleaner) Anuandandusaniuinalduannistessinig

5.n3A2UANANIUBRINIES (consistency regulator) tNaALANITNEadUAT
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1. nsUaetEenszAe ( Head Box )
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2. TARIALALLELY ( Wire Part)
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3. 1mQnnm ( Press Part )
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4. gngnau ( Dryer Press )
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¥4 A " 3 = &
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5. TARUHA ( Size Press )
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. FununnneuRa ldRau ( Picking Resistance )

- SununnIgaduinfRau ( Water Resistance )

o JAnNEHURTIY ( Smoothness )

6. 1mdnia ( Calender)
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Stock Prep

Stock Slurry
(diluted pulp)

Refining

Wet End
Metering/
Blending/ Flow Head Papermaking Press
Screening | Spreader Box Table / Web
Cleaning

Dry End

Drying
Section

Calender

Finishing
(rewinding,
trimming,
coating)

' Paper
Products

71 1 uamanszuaunsuanlunsnaRNszAY [10]



! Heed Box

7. jumbo Roll

Senonthing Rewfing

5. Size Prass

PAPER MALCHINE
2 Wire Part 3 Press Part 4 Dryer Press g. Calender

v £
31U 2 vaastuaeundnlumswianszay [10]

2.2 mslduilalunssulunisuannszane [4,7,9,11]

surface
wetend
20%

spraying coating
5% 15%

U7 3 uamsdndounislduilalunssuaunisnannsenn [27)

angUn 3 azwudnlul 2000 uikildlunszuounisuannszaedaulunjudaasnunin’u 3
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1.nszununINaRdaullen (wet end)
a ] ) =S ] = d. o dll -dId
nezuaunsNaRTanuinafdaurenssusunsnanndulouazesiliznevduy - AN
1 v
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v U [
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= A a y ' sl o ] - X A %

Wusruundanenisuanlugaeang wazdaiinnsldunadananfuaiunuinau aerhiasinnsldudls

110 tertiary amino starch Yieaadisat”)

2.N19VUNINTEA (surface sizing)
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3.MTAARLAINTZAY (paper coating)
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2.3 NSEUIUNTRILRITEAH (Size Press) [3,7]
d' a o - k% ' a d' o o a t %
NFEANEN M LUNNTRN N LA DU URZ ADIEIUNIZLIUNITRTLEINEN NI TUTUAaNTWHANN
[y B L el P 1 -
PNELATENANINYNLTENGN Size Press

12N NU84 Size Press [6]

1. wuuWgan ( Pond type or Puddle type size press ) Asuan3lugiy 5

[
o a

T T, & BERA . e y :
nnuziiluuesatszudnagnlsaiia 2 gn vinuthnsesiutiuthintunisangnigniaesas
4 1’/ ‘ﬂ' d‘ ] 1 ’GJ d‘ = o s a %
weatiu nezAraziAaunEuuaaiuiaiveunisauie Uiuaninesdiamtinseans
Tneiialél 3 wuy
- BUUWRUBW (Horizontal Type)
- WUUWWIAS (Vertical Type)
TGN (Inclined Type)
2. WUUAILANTAN ( Metering size press ) Asuandlugii 6
anlsavia 2 gnaziutuilignanain vise  Tnsanunsoudisls 2 wudail
" o v [ = | o
- Syms-sizer : gnlsafutiuilgnainann uazld Rod vise Blade ilufaruanaumL
29NAN
o © o % = o
- Gate Roll : gnisasuninuilegnaingnen uarld Rod s Blade usmiuauaumn
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base paper

317 5 Size Press uuuKeEat [27]

base paper _starch film

= -~

transfer roll

premetering rod

a6

91171 6 Size Press wuUAMUANHAN [27]

| 3, .
. Paper
/
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Siting floid ~
-

?—:\\.‘, Y~ Siving Nuid
N )
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91l9 7 Size Press uuu Gate Roll [11]

10



iladtuaznand AuRanIseanURD

1. ANHUTUBIAIUEUNTZANY
- Tm398519 (Sheet Structure)
- J3u1u1es Internal Sizing
- mm%u (Moisture Content)
2 afipuaransuransuilvediunanTasEITIi L LAeL
- AHNA (Viscosity)
- qmugﬁ (Temperature)
- ANMNILNDL (Solid Content)
- ANIADET (Starch Stability)
347189 Size Press LAZNITAMUARN1DZIBINTALLAIEY
- AN (Operating Speed)

- LLNﬂm/mﬁmLiwm@”ﬂﬂaq (Nip Pressure/Roll Hardness)

2.4 23 ﬁﬂiznﬂumqmﬁmm uilsuazgtinuas uilslunisau

5 IS
a3AllsznaunIuAtraguils

uilsivdon Wugnwilu anhydroglucose unit dansaiuseuss a-glycosidic linkage #
ol . e . ; e "
ArfuBUAUMULG 1 seanbanglasiumsuausumkn 4 sasmbanglaaietdall fulane
1asluianauilazil anomeric carbon (C1) adweglaldduiuluanadu suluusiasuanauns
ey R vada & . o = = oo y .
uilazfidlany AAuaiFERY (reducing end) 1uAe uihuilsluanaasilsiumis reducing
end 1 Awnids [18] Tuanauilawiseanidu 2 ailaunan AINTUIA AN AUATANHTUL NI AFENFD
Ae erlulaa @9 Hawmdnuasifisiuanawieadndes Jeglunilalszunn 20-30% lassada
o d‘ a d@' = ] da‘ v a 1
wansiagli 8 uavazlulaweiudsiawialunuas i ananannane Segluuilalssunn
80% veenglaa dounidudunssranglramensenuson Wusy a-1, 4-glycosidic linkage UaY
douniunieing whedensaiufaeiisy a-1,6-glycosidic linkage [19] fauandlugily 9

@ {1-4) linkage

H OH H CH H QH

- 77 8 uanslassairsaesezlulas [19]
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CH;0H g _
H 0. H ¢ (1-6) linkage
OH OH / )
c (1-4) linkage
CH,0H CH,OH
Q @ @
77 9 uanslarsaiveserlulamam [19]

ainvauihn lFlunswpaauii [4]

uei I unannumasgRuanassund Tdun d1atwe dudlfs Sudulzuge. da vat uay
Foumnsinsszwinauilusiazalinuansmunieei 1

1. wilatindandled (Oxidized starches)

dnsreniaeld  alkaline hypochlorite  uansusuasauil  Uinseneendinduazyinli
Tuana ufluasuulashiiaafinafiumiafuenia uazarfuediadnluinlduildlls Hanishu

o Y < P a <A o = o o Y o v = A
fatine  vire ldiNaNNTAUFLAY IuﬂJmzmmnuiuLaqngnmmwﬂmlﬂq NAMHUUAAIA R

)
o

el anuudaLNanatin wkaandladinisAusaauasliatsazaneauilanla [19]

=

2. wilsrinaiaaiuasiedawad (Starch ethers and esters)

o

ETE
nédnyngareuillansandeiiauazuilesime wranlaeinUfienseudng arsuauset
wils Tuanmeneiy ethylene oxide %38 acetic anhydride fazFunsunuiisn (0.03-0.10) Taiana
i o @ O ey o Neelnisaisl p Y o P &
utlvlignyinane Aalun@ninuemlsasianuuiings 1eafadisenisi Anuulinanasaiass
wisrasansm wildmesuaziedmasaz linNa i udauss [19]
3.utlsnmranesineld (Converted starch) : wulad (enzyme) vize wenlutandanm
(Ammonium Persulfate)

= 3 [ ' ° v < o ff ]
wistnlaelfieulasl a-amylase tiasuilgninlilausluanadnas  Aniuanunilaay

anas uarazaraldinean dnslduilisaulsiilugnamnssunssane [19)

it
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a o ar N
2.5 aulgsinnasdasnunistaswile [23]

wisstasieulmfanunsondnidanqduvituaesiindoniu duandluned 1 ewlni
Aeadesiunistienutl ueeenld 4 ngu fil

1.Endoamylase  \hueulmfvnaunslulanasetls azfeiusy a-14 ngladian
szwinstuananglrameludoureserlnteauazerlutamedu  ulmilunguifliun  ueanney
Tuaa LLm’Namﬁmﬁmﬁﬁ’mm?ﬁﬂmummLL@@W’mﬂNLﬂﬁ An oligosaccharide WAa¢ a-limit-dextrins

2.Exoamylase LﬂuL@uiﬁﬁﬁmﬁuﬁzﬁﬁuﬁummngiﬂa%\‘iﬁuﬁz a-14 ez o-1,6 nglATsn
ulmTlunguifléun nglrazluaa wiezlues usz ueavinglafina Ssmsinnuazsalnana
nglaafsuminlanereserlunauazeslalamaiu duiu naildaziunglraiinset adios e

k2%

linglaaasluas uazueangladina vivelsuealna uaz B-imit-dextrin deldiuserluiaa

3.Debranching enzyme lueulmMaiuss a-1.6 ngladan wulesinguil WHun letre:
luiaa uay wouawma nsmenseseulninguillnanistengssiuszismeseslnlameiu st
nstieuusy a-1,6 ngladan luyquau wanss ez iuindusannlsd

4 Tranferase WhuoulssMinwiniay o-1,4 nglAT#AN 284 donor molecule azulaugou
289 donor iewlu gylcosidic acceptor %qLﬂumm?ﬁqﬁuﬁzng‘iﬂ%an’lﬂﬂ Lﬂu1snﬁn@juﬁiﬁLLﬁ
amylomaltase Wax cyclodextrin glucosyltransferase (CGTase) faazlunsnanlalaainnyisy
Imannsa319Liu cyclic aligosaccharide «ﬁﬁimqa 7-8 utingl

AuanIsiaRuszaeaulmdng 4 nguaNIsnuanalifsglin 10 [26]

- oy
o a -4+ o t-6
o G iy SO Jased
hydrofysis w8 mydsolysty ssmm)lmu .
k amyloputivlanase
glucas branching
/ ce.d-6 transferase enzyme
o

ghucosmylase: & I-4 hydrolysis

a-glucosidase /
L)
cyclodextrn
= glycosylasslerase
framylased oD a0 TG

madtogeme annylase D amylomalise
OOEREEE)

c-amylase

917 10 uamAwmlinssiniusreeulEiviy 4 ngu [26]

ANNUAUZATIUMS
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A9 1 eulael  unasresqRuvTduazAuaNTRUIeszng [23)
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Microbial sources

Molecular weight

Optimum temp. (°C)

Bacillus subtilis

B.amyloliquefaciens

B.licheniformis

B.cereus

B.circulans

Pseudomonas sp. BQ 6

Aspergillus awamori

A.niger |

A.oryzae |

A.oryzae

Penicillium oxalicum |

Rhizopus delemar

Aerobacter aerogenes

B.polymyxa

Streptomyces sp.no.280

41,000

49,000

62,000

35,000

53,000-63,000

37,000

83,700-88,000

99,000

76,000

38,000

84,000

100,000

1,143,000

48,000

70

90

50

60

45-55

60

60

40

55-60

40

50

60

{yi
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2.6 nalnnssdasuile (Hydrolysis ) waznszuaunisnlalusasuile

nalnnissiasuile

wihazifunedwasrasimanglaa  Wautunszuaunistesingld enzyme a0
-g a o 1 ’6’ ] ¢§l’ = %’ ] 1% 3] k% :// ' é’
\IaqAumTd 1w Witlesainides lugnuil videtheesnianisdn s luduneunistiesutlil ay
Wunisineuaesieulniinalflfiduinmanglaa nistesuilineialidsznaullsan 3 Tuneu
fiatd [23]

1.n7a R luadu ( Gelatinization) Failudunaulunisvinlviutlanesda Inauinutlacgn

< ] )

Fuunauslafuanfeuiibiidautlonasso Fangunnidaatidn guugiinisiiniag

(gelatinization temperature)

2 nMaindeeunAty (liquefaction) Wuduneunisanauuniinaasuiiutl Tnannstasay
Wunstieauuuguussaralinglas iianisuaniduaradu analuanavesuilidnaiuaznnm

= :'/ é’ 173 < =3 LS 1 a ] dl a

wilnanas dunauiazldnsaviiaidulainguueaniaziiaa (alpha-amylase) tiaauthngmumngi
Uszannu 95-100°C 1eamaai lsazlidranyawininga (Dextrose equivalent, DE) atflutae 10-15%
) 1 < . a o o d'
Fandn uealmAndvisu (Maltodextrin) Aagily 11

3.n9iiAuTAATINLAGY (Saccharification)  iuduneunistesuiiuiuluanazeninig

& \ iy - H vl o PR '

nmanaenistiaaaliiinialuanaimes dinaluanag viseraaniluanauinndi dansazans
imanldainnisdesuthaasiauyaiindinga (Dextrose equivalent, DE) g4 Bamasazinaulén
dunauilazld Bulninglaezfing (glucoamylase) inludesliliuimaluianaines intas

a

o ydd‘ 0 dl. g ] 4 b % d’ a < s
@W@JW?DV]N’]ui[ﬂ ANYTUNI) nu60C meuzgmm‘a‘ﬂﬂmﬂumﬁmﬂumwgmn@m:m mu%mm:
k4 dl o o d. ’ol | rdlI ]
’JﬁL‘ﬂ@‘l’l‘ﬂ’]‘ﬂﬂutﬂﬂuﬂ@uﬂ”‘l“’LﬂJWﬂEZU’Juﬂ’ISMNﬂﬂﬂL‘l@::l,ﬂm_luuﬂﬁl’]ﬂLﬂuuﬂﬂﬂ@ﬁﬂmmﬂ’ﬂﬂﬂuﬁﬂﬂw
UsAannaing (WisadainiAsnin)
Starch
Armylopectin
Polymers of a{1-4)-D-glycopyranosyl units with

CHZOH approximately 4% «<1-6) branching.
L0

OH Amyloglucosidase
(termlnal (1-6)residues)
CHzDH CHZDH CHzOH
3 E Glucose

o OF
Amyloglucosidase & Amylase a-Amylsse /OH N

Amyloglucosidase
CHzOH CHzOH CHzOH OH
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N3zuUNIssiast AN (Liquefaction) [4]
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1.52uunstesutluuune (Batch Cooking System)
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2. sruunistieautlauuuseiiias (Jet Cooking System)
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2.6 AMANUINUSITRIRIMNUINTEAH ( Surface Strength)
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gﬂ‘ﬁ 16 wax pick test [2]
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917 17 IGT Tester [2]

2.7 dauwin1saaui picking
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