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Figure 4.1 Production Process
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Table 4.1 Example of Stepwise Promotion Plans

" Stage - Equipment Others
First stage Maintenance of various Keeping a daily report in
. equipment order . . . data collection.
Effective utilization of and ~ Pressure gauge Setting qualitative standard.
sufficient management of washer, Setting operating standard.
existing equipment insulation, Setting standard for

Ensuring of continuous
operation

repair of steam leakage,

. installation of steam flow
‘meter.

equipment, maintenance,
Carrying out quality tests
Checking the quality of
blanket and canvas.

Second stage

Recovery of waste heat .

.. Maintenance of dryer

Condensate recovery system
White water circulating system
Improvement of ventilation for
dryer part. '

Updating of faulty equipment.

Data analysis
Re-evaluation of standard.

Third stage

Introduction of new

Completion of equipment

" maintenance services,

Remodeling of screen, press

equipment - for high concentration
Recovery of heat from dryer.
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Figure 4.2 Batch Type Cooking Instruments
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Table 4.2 Chemical Cdmpo'nents of White Liquor

Na,0 compound S g/t as Na,0 - -

NaOH o 8
Na,S 36
Na,CO, ‘ 19

Na,SO, | 0.2
Na,SO, _ 0.2
Nazszoa ) . . . 0.5
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Table 4.3 H-Factor Relative Velocity

‘C - Relative Velocity °*C  Relative Velocity °*C - Relative Velocity °*C  Relative Velocity

100 1.0 120 9.0 140 65.6 160 397.8
101 1.1 121 10.0 141 721 161 433.4
102 1.3 122 11.1 142 . 79.2 162 4724
103 1.4 123 12.3 143 86.9 163 613.9
104 1.6 124 13.6 144 95.4 164 559,2
105 1.8 125 15.1 145 104.6 165 608.3
106 2.0 126 - 16.7 146 114.7 166 661.5
107 2.2 127 185 147 125.7 167 719.1
108 25 128 20.4 148 137.7 168 781.3
109 2.8 . 129 . 226 149 150.8 169 848.7
110 3.1 130 24.9 150 165.0 170 9214
111 35 131 27.5 151 180.6 171 1000.0
112 3.8 132 304 - 152 197.4 172 1086.1
113 43 133 . 335 153 215.8 173 1176.9
114 4.8 134 36.9 154 235.8 174 1275.9
115 5.3 135 40.7 155 2575 175 1382.8
116 5.9 136 44.8 156 281.2 176 1498.1
117 Y 137. 49.3 157 306.8 177 1622.5
118 7.3 138 543 158 334.7 178 1756.6
119 8.1 139 59.7 159 365.0 179 1901.1
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Figure 4.5 Relative Reaction Velocity, Cooking Time or Temperature
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Figure 4.6 Rela.tl_o_n of H-Faétor, Pulp Yleld and Lignin Content
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Table 4.4 Comparison of Energy Unit Consumption In Batch Digester

and Continuous Digester

Steam (ton/pulp ton)

- Electricity (kwh/pﬁlp ton)

1980 1990 1980 1990

| Batch Digester N 1.45 13 200 . 215
o L 1.1 11 120 115
Continuous Digester N 1.1 - 0.75 240 ' 220
| | L 0.9 0.7 130 115

TORBIEWTIL, BERECES EREOWEDN B A FORMERT » 7L, =i

AE LRI DEBEBERE D 2B RVRE LD o,

DEEIDEFAF-RERIAL,

Table 450 % 5 S HER & A

Table 4.5 Control ltems

Stable quality
2 Yield enhancement

3 Complete cleaning of thermally
conductive surface in heater

4  Thorough cleaning ¢f chemicals
circulation line

5 Prevention of radiation heat loss

6 Preventive maintenance of steam trap

7 Prevention of air and liquid leakage .

8 Promotion of recovering waste heat
from gas and blow gas

9-  Increase in digester loads and in
digester output

10  -More accurate basic data
identification

Caooking control by H factor

Quality stabilization and suppression of
deviation by improved chemicals circulation

Periodic scale removal by pickling

Periodic scale removal of strainer, tubes and
valves

Perfect insulation of such naked parts as
valves and flanges

Maintenance and arrangement of trap

Maintenance and arrangement of valves,
flanges, pumps and seals

- Periodic cleaning of heat exchanger and

condensers

Increase m chip loads for batch type digester

Arrangement of thermometers, pressure
gages and regulators

—4—9



%m*»¥—ﬁ¢ék%%@%ﬁﬁ;bk?k&%tt%;wfszﬁﬁTﬁz!f
 n~ﬁzm5®#§&$w;6ﬁm@mn %ﬁxﬂmﬁm&ﬁELﬂiﬁmﬁE&7,7
Thic, mlﬁu%®£m$»#—k%$5%é

BIBRAITE = KA F —~HELRARTH D, &ﬁﬁ%&ﬁ%kmm&f,mﬁ HBY
mtbﬁiﬁ%mb Eﬂﬁﬁ&ﬁ%r%$%7)7?6 &mém*»#~m%&Ibk
gmnzfﬁﬁ/%%LBTo

4.4 F59LR by OKH | | |
A evALy I LTEENEETAL, LibHREOREE LTEIRT S L5,
M@E%{@bu%ﬁ%mwmt@ﬁmﬁﬁm%ﬁﬁ?%@ﬁﬂﬁmfﬁ%ﬂ,%%Kﬁ;a
t%ﬁéhT%ﬁﬁﬁﬁéfib,;Kﬁv—awﬁﬁuzkﬁ%k?ét&nmaoﬁof
B Ol CRRIED BHR ELT 5 = & RO TS, -

By, b7A9%)/#%ﬁﬂLZWSAﬁ%Ltmﬁgﬁﬁﬁﬁﬁ& ﬁﬁﬁﬁ
'%m&%~%tv7nméhtﬁﬁmwA@AW7%%ﬁ?577l—vavw*w9+m@
3, |
a. FIASEEHER (Figure 47)

AL BHMERL LS 5, BELGL LTI
D AL SBERE—CT B L

2) SATUBBEOABRBRIECE

3D S THEBEOHMARELH—CTEIL
O vev-BREkE-ETHIE

TH5. o . .

BT, EA EURR £ BB O T T AR08 T, o b B8 S B A

BELRODENBETHD, |

FREBRKATHE SRS,
BARE (t/h) —#%iEL 7 KE (t/h) i
BEARH-< A7 (t/h)
BAE (t/h) L ﬁﬁ»»vmﬁ(/)

REAT-v7 (1/h) Bl A7 BE ()

AREBR = ARV -2 0FE, BK2 2+, BRPENSBRE, <4 75lE, X5o
AR EOBERAFR I - TRES RS, -
1x£v—a®@ﬁﬁk%<{ﬁﬁ:xbﬁfm%ﬁmﬁb%&ﬁ#ﬁ%ﬁ%k%<?

H—4—10



5. | |
IRF =D 0 v v 4T, BV H VA Y (PN) 00 EROR, FRER2.2C,
o EIREL, 96~9TRTHB,

Figure 4.7 Continuous Washer

b. F7a—Uav+Bayvy (Figure 48)
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Table 4.6 Evaporation Ratio

‘Number of effect evaporators 4 s 6

Evaporation ratio (C\'ap(_)ral,cd water (ton))

_ 26~31 33-38 . 40~45
steam (ton) .

) =rARv—2DREDMEN R |
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- TETWD, | | | _ 

HAF = FEARV = 2R B TAIE, BRYBRECRET5LERD 5, {EROS
ERBHFERECRABROBRA Y TRBBELTHOT, KRB THO = 8 L - 2 A
%éhf@&oﬁﬁﬁ?ﬂlﬂﬁv—iwmfvﬁFﬂ&%;—fﬁﬁbbﬁ{Eﬁﬁ%m
BAY —MBREABEBICHKE 7V — FASS (BB Eh T 3, Figure 43 R E O %
Lbb,ﬁwmtmm,%nwfﬁ&¢V~bﬁ@ﬁﬁ&k&bt%@?b%;%ﬁﬁﬁm
IBERWAA, 2B TREL, | BRABRCHRSR L, —ERMSRC 8B AR
FLoTh, TOBELWTO%ITE > Twb,

Fa-TREIV- P RO=FAF - FEAOBIREORI TH 5,

Table 4.7 Unit Energy Consumption of Evaporator

Unit consumption Steam (t/1) o Electric_powér (kWh/t)
Model = Tubetype Plate type Tube-type o Plafe type -
Tree evaporator evaporator evaporator evaporator .
N (Conifer tree) 17 14 ' 125 - 75
L (Broad leaved tree) 1.6 12 © 95 80

Eio, Ry~ HEIC I DMERET RN A, KR | EHRL, MW, £ %
EHBLT, MELRABEK L 53027 —MREOREE L, BEEMEY 2 ) — Vi
REL, BEORMELMN LT, RULEERT 5 THH > Th B,
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Figure 4.9 Falling Fllm Type Evaporator

Vapor

- Healing element

~ Circutation
- black liquor

Charge B.L

Pump

_i | Wire mesh démister

Distributer Box

,l_ | 77 Steam

Noncondensable gas

Condensate

L

Concentrated B.L

I1—4-—15



Figure 4.10 Comparison of Forced Circulation Evaporator and Falling |
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Figure 4.11 Recovery Boller
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Table 4.8 The List of Japanese Standard Qualitles of Waste Paper by Paper _

Recycllng Promotlon Center of Japan o

 Statistical Group No.

Grade Contents
A, ‘1 White shavings Shavings and sheets of white unprinted woodfree
Fine paper white - ' ' paper come from bookbinderies, printers and
shavings, whlte ‘ sheeting converteries. -
2 Cream shavings - Shavings and sheets of cream colored unprinted

woodfree paper, come from bookbmdenes. printers

. and sheetmg' convertenes

Ruled lines shavings

3 Shavings and sheets of white or_.(_:rea'rri colored *
woodfree paper, having red or blue ruling or
register mark, ‘come from bookbinderies, prmtenes
and sheetmg convertenes

4 Cards Used tabulating cards mad_e in Japan or imported.

B. 5 High grade white wood- - Shavings and sheets of white unprinted high grade
White woody wood-containing paper, come from bookbmdenes :

shavings, white
manila

containing shavings

- printers and sheeting converteries. -

White wood-containing
shavings

Shavings and sheets of white unprinted wood-
containing paper, come from bookbinderies, print-
ers and sheeting converteries

White manila

' Cuttmg and sheets of unco!ored and uncolored

manila board come from carton makers. -

C.
Fine paper
printed

8 Printed woodfree White woodfree paper, black prmted computer
printout,
9 Color printed woodfree ~ White woodfree paper, printed with various colors,.

including coated papers.

10

Woodfree sh_avings
including some color
printed

Shavings of white uncoated and coated woodfree
paper, including some color printed, come from
bookbinderies and prmter :

11

White coated shavings

Shavmgs and sheets of unprinted coated paper,
woodfree come from bookbinderies and printers.
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Carton box waste

Statistical Group No. ~ Grade . Contents
D, 12 High grade color Shavings of high grade wood-containing white
Quires, woody printed wood-containing  paper, printed with various colors, come from
‘paper printed " shavings ' bookbinderies and priters.
' 13 Color printed wood-- Shavings of white w'ood-containing paper, printed
containing shavings with various colors, come from bookbinderies and
printers. : -
14 High grade wood- Sheets of high grade wood-containing paper, come
containing waste from bookbinderies and printers.
15 Colored manila Cutting of manila board, printed with various colors
o come from carton makers.
E. . 16 News Old news.
Old news. '
F. 17 Magaziﬁes 0Old magazines
0ld magazines :
G. 18 New brown kraft Cutting of unprinted brown kraft paper, come from
Kraft browns cuttings _ kraft papr sack factories.
' - 19 Unprinted brown kraft = Waste sheets of unprinted brown kraft paper, come
: from kraft paper sack factories.
20  Used brown kraft sacks  Brown kraft sacks, used for cerﬁents, chemicals,
fertilizers, foods and others.
21 Kraft lined corrugated New kraft corrugated cuttings, old kraft corrugated
waste o containers, mainly imported.
H. 22 Corrugated container O1d corrugated containers,
0ld corrugated waste
containers
L. 23 Mill wrapper Wrapping paper, used for newsprint rolls and other
Boxboard rolls.
cuttings . ) :
24 White paperboard Cuttings of white paperboard, come from carton
: cuttings’ ' box makers.
25 Chipboard cuttings Cuttings of chipboard and colored chipboard, come
' : from carton box makers,
26 Cuttings of straw board come from carton box

makers, and used carton boxes of white
paperboard, chipboard, colored chipboard.
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Figure 4.12 Waste Paper Pulping Flow Sheet -
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Table 4.9 Energy Consumption Pa_ttern'of' Pulp and Paper Processes In an
Integrated Fine Paper Mill

- Process Evaporator Cooking Bleachi Paper Others
Energy . Causticizing Washing eaching Machine ers

o 1.5 1.0 04 3.0 0.3
Steam ton/paper ton
. 5.9 (95%)
Coking ; ] Paper
Washing Bleaching  Refining Machine Others
I 140 150 240 600 220
Electric  ywh/paper ton
Power | 1,130 (84%)
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Figure 4.14 Water Movement in Press Nip -
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Figure 4.16 NIp Pressure and Nip Width  Figure 4.17 Nip Width and Rubber Hardness
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Table 4.10 Kind and Hardness of Rolls .

Hardness by Pusey & Jones

. No. Kind of roll 1/8" sphere
1 Pressedroll 5~10
2 Tableroll 0~-5
3 VWireroll _ 0~5
4  Lamp roll for.sucﬁon couch 180~200
5  Lowerroll for the first press 65~70
6  Lower roli for the second pfess 60~65
7 . Lower roll for the third press 50~55
8  Lower roll for the 4th press 40~45
9  Suction press roll 28-32

10 Upper roll for ﬁngez_‘ plane press. 10-15
11 Lower roll for ringer blane press 70~75
12 Upper roll for ringer suction press 60~65
13 Suction roll for ringer suction press 28~32
14 Weifeltroll - 0-5
15  Transfer roli and draw roll 0~5
16 = Paper roll 0~5
17 Top roll for bffse_t press 30~40
18  Pressed rolls for cylindér dryer and yankee dryer 25—-30
19 Gloss press roll for yénkee dryer 25~30
20 Suction touch roll for yankee dryer 28~30
21 Coating or size press roll

Roll of high hardness 5~40

Roll of low hardness 30~-50

Quoted literature: Voith Tech. Bellage 1966 S. 45

B) 75V vDF =y ? _
PEBOBEE SMEORER, HENLe -V EOREC I -T, KFrEREhs L
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Figure 4.18 Crown and Nip Width
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Figure 4.19 Drying Curve of Paper
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Figure 4.20 The Relatlonship between Air Conditions and Drying Speed
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Figure 4.21 Leading Dryer
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Figure 4.22 Typical Third Gi’oup Dralnagé System (Blovi fhrduéh System)..
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FIgUre 4.23 Design of Open Hood
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Figure 4.24 Unit Steam Consumptlon Rate for
' Open Hood and Closed Hood
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Figure 4_:25 'An Example of “Closed Hood Ve__ni'llhatrld‘h System”
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Table 4.13 Transition of the Unit Water Consumption of the Paper Mill in Japan

” Year 970 1980 |
"Kind of paper o 1 1930

" General paper (ton/paper ton) 150 95 85
Pélperboar_d {ton/paper ton) 100 -5 45
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Table 4.14 Transition of the Unit Water Consumption and Head Box

_ -Temperature
f‘—-"“___*‘““‘““"‘**—-———-__‘___*_h___‘______ 1960 1990
Unit water consumption (ton/ paper ton) _ 175 87
Head box temperature (*C) 20 45
Paper machine unit steam consumbtion (tori/paper ton) 36 238
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Table 4.15 Causes for Paper Breaking and Remedles

wrinkling

Removing the dryer
pressure S

'gal;ceisbfr(;;king -~ Classifications Causes Measures Equipment factors
1. Wet part _ : _ _
(1) Couch Fall from couch Excess Meisture " Promotion of - Dewater rectify on
Vet . , “dewatering on wire Wire Part
Insufficient strength) - Setup of Pick up rolt
Trimming water . High pressure of
_ cutting fault . water jet
(2) Press Breaking by Crushing . - Promotion of Line pressure up
press Roughened surface - dewatering - oL
' on plain roll - . Roll surface repair Grinding
Mixing of slime - Removing the slime :
Mixing of adhesive . Separation, removal _
IR - substances ~ and dispersion : Lo _
Uneven Faulty formation . Formation correction Flow rectify in Head
dewatering " Dirty blanket - - Pramotion of blanket Box & Wire Part
: -~ :Uneven line pressure’ washing * - : Wasling by showering,
S ' : g -~ squeeze and dewatering
Roll crown correction Grinding '
(3) Wetend Fallinwetend Faulty drawing " Drawing adjustment Co . .
o . : Excessive moisture  Line pressure Setup of high pressure
Mixing of shives . increase (Promotion of :
© - dewatering)
_ Promotion of screening
2. Dryer part
(1) Yankee  Breaking due to Paper power attached Effective use of the Dryer cleaner
Dryer faulty separa- -doctor '
tion Damage on dryer - Polishing the surface Bronze doctor,
: surface . ‘ o Dryer grinding
Breaking due to Mixing of shives - ' Promotion of Strengthening of
intrusion of - and itmpurities screening dedusting equipment of
foreign sub- : ; o centricleaner, etc,
stances .- '
Breaking by Faulty drawing Drawing adjustment  Flow rectify in Head
tension Faulty formation Correcting the Box & Wire Part
‘ formation
(2) Multi- - Breaking by " Faulty drawing Drawing adjustment
dryer tension hetween groups L - '
Edge breaking Edge too d Improvement of Pocket Ventilation
Mixing of shives dryer pocket Centricleaner, Fine
and impurities Promotion of screen-  Screen -
Trimming water ing
cutting fault Water pressure
increase
3. Calender Crushing Faulty formation Correcting the Flow rectify in Head .
part - ' . formation Box and Wire Part
_ * Incorrect roll crowing ~ Correct the roll crowing Grinding
Breaking by Mixing of shives Promotion of - Centricleaner, Fine
foreign materials and impurities ‘screening - - reen
Breaking by - Faulty drawing Drawing adjustment ' .
tension Faulty formation Correcting the formation Flow rectify in Head-
: s Box and Wire Part
Breaking in Faulty formation and Improvement of dryer
machine wrinkling © " ventilation
direction Unevey drying and.  Correcting the formation
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