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Tablel. Economic situation of pulp and paper industry in Japan, 1975

o Sales Employee T
Industry pey
Order | Yen*! % Order | Numb ¢
Food [ 16,828 11.6 2 1156 10.3
Transport, machine & implement 2 16,743 11.6 5 936 8.4
Electr. machine & implement 3 13.763 9.5 1 1. 274 114
Iron & Steel 4 12,512 8.6 10 47% 4.3
Chemical 5 11,7496 8.1 12 444 4.0)
General machine & implement 3 11652 8.0 3 1, 081 g7
Petroleum & Coal 7 8,685 6.0 19 46 (.4
Fiber & Textile B 7,334 50 4 958 %8
Metal products 9 7,239 5.0 6 839 7.5
C eramic 10 5, 303 3.6 7 543 4.9
Non ferrous metal 11 5029 3.5 16 204 i
Pulp & paper 12 4.635 3.2 13 313 ER
Publication & printing 13 4,624 3.2 9 4 86 3
Wood & Wood prod. 14 4,067 2.8 11 447 40
Others 15,099 10.3 1,964 17.6
Total 1 145;5&9 100 ___U. 174 10

# 13 10° Yen, = 7 x 103

¥) 60
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Table 2. First stage (1872-1930) of the growth
of Japanese pulp and paper industry

1) 1872 Establishment of st paper company

2) 1874 Production of machine made wvaper

3) 1871 Production of straw pulp

43 1880 Establishment of paper manufacturers’
Association

5) 1889 Production of sulfite pulp(SP)

6) 1890 Production of groundwood pulp (GP)

7) 1905 Use of electricity in paper making

8) 1912 Published {Paper technologry |

9y 1925 Production of kraft pulp (KP)

Table 3. Pup production in 1903

Production
Pulp

t /year %

Bast fiber 18,330 235
Straw 16, 380 210
Rag 15,990 205
Wood (GP) 10,920 14.0
Wood (SP) 9,516 12.2
Imported 6, 864 8.8
Total 78,000 100.0

2-2 23 (1931 ~19454 )
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Toble 4. Second stage (1931 — 1945) of the growth of Japanese pulp and paper industry

1) 1931 Production of dissolving SP(DSP)

2) 1936 Productionof ig-based SF from bagasses

3) 1938 Production of SP from reed
Production of rice-straw pulp by Ci, process(20t/day)
Production of alcohol from SP spent liquor

4) 1939 Production of DSP from pine

5) 1940 Production of DSP from beech

Production of DSP from chaffs{10¢/day)

6} 1942

Production of DSP for Benberg rayon
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Table 5 Third stage(1946— 1955) of the growth of Japanese pulp and paper industry

1) 1947 Establishment of the Japanese Tappi
2) 1951 Production of high yield pulp (HYP) by cold-soda method
3) 1952 Production of bleached kraft pulp from hardwood (LBKP)
Ist operation of kamyr continuous digester in Japan(3rd in the world)
4) 1953 Production of DKP
Production of DSP for acetorayon
Production of neutral sulfite pulp
Wood species

softwood ; fir, hemlock, spruce, larch, cryptomeria, Japanese cypress

hardwood ;beech, poplar, alder, oak, lime, birch

Table 6. Fourth stage (1956—1969) of the growth of Japanese pulp and paper industry
1) 1957 KP production ) SP production
Production of fodder yeast from SF spent liquor
2) 1959 Production of furfural from byproducts of DKP Ist production of liner KP from hard
wood in the world
3) 1960 Production of lignin rubber
4) 1962 Production of polystyrene foam paper
5) 1964 Production of RGP
Production of chip conveyer
Consumption of hardwcody consumption of softwood
6) 1966 Product.on of polymer synthetic paper(lst in the world)

7y 1978 Production of

xylose from byproducts of DKP
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Tabie 7. Consumed pulpwood statistics (unit : 1,000 m)
o T Pul d Chi -
Year ‘ npwoo P Total
| N L Total N L Total
1960 ; 5,741 3. 678 9. 419 2,120 803 2,923 12,342
1945 L3643 4,577 8,220 4,313 4, 316 8,629 16,849
1970 ‘ 2, 502 4,775 7.277 9,535 1L 531 21,066 28,343
1975 1, 698 1. 743 3.441 12,479 12,882 25,331 28,772
1978 1, 529 867 2,385 14,174 14,740 28,914 31, 300
Nisoftwood , L +hardwood
Table 8 Supplied pulpwood statistics (unit : 1,000 7 )
v Domestic wood Imported wood(A) Total A/B
ear Pulpwood Chip Total Pulpwood Chip Total B) %
1960 7,982 3, 000 11,023 193 — 193 11,216 1.7
1965 7.673 8,479 16,152 207 254 461 16,613 2.8
1970 6,566 16, 050 22,616 559 4,726 b, 285 27,901 18.9
1975 2,672 14, 324 16,996 578 11,213 11, 791 28,787 41.0
1978 1,977 14,943 16,920 270 13,043 13,313 30,232 44.0
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Tabie 9. Fifth stage(]970 —the present) of the

growth of Japanese pulp & paper industry

1970 Production of sawdust KP

»  World largest newsprint mill

Tomakomai, Qji (1,910t /D)

” Kraft paper by vertiformer
20t M
" Establishment of pollution control
law, 120ppm of COD or BOD
Production of TMP
Contraction of pulp plant and power
olatforms (750t /D)

1971 Production of vanillin

1975
1978
”" Uprration ot Kamyr Displacement

Bleaching.

Table 1. Annual pulp, paper and paperboard
production (Unit; 1,000ton)

Pulp Paper & board

Year

PP DP | Total {Paper|Board | Total

1960 | 3, 154
1965 [ 4,695 469
1970 [ 8,247} 554
1975 8,350 | 280
1978 [ 9,070} 321

378 | 3.532 (2,868 1,645 | 4,513
5,164 14,219 3,079 | 7,298
880117,135}5,838 {12,973
8,630]7,711| 5,890 {13,601
9,39119,364{ 7,138 {16,502
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Table 11. Development of oversea’s wood resources

Company Nation Content (1,000 )
Daishowa Wood Prod, Malaysia Rubber wood waste chip, 600
S arawak Wood Chip Co. Malaysia Mangrove chip, 150
Sharikat Bakau Sabah Sdn, Bhd, Malaysia Mangrove chip, 150
P.T. Zedsko Indonesia P, T. Triomas | Indoresia Wood & chip, 64( wood)
Forestry Development Indonesia Wood, 120
Harris Daishowa Pty. Ltd, A ustralia Eucalypt chip, 900

Nelson Pine Forest Ltd,

Oji Malaysia plaut Jant Pty. Ltd.
S endrian Bhd.
Empreendimentos

Malaysia

Florestais S, A, | Brazil

New Zealand
New Guinea

Pine and beech chip
and chip 150(chip)
Reforestation

Sawdust

Reforestation, chip, 3,000( chip)
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Tabte 12. Origin of old paper (Unit; 000 t) fime AdAeR Aste Qv Flx At o9
e /'%’_ SIS HARS] M FolI¥oed Rk BH
. h' . . I 4 Q it Al 1h
Year | Mech, pulp " ¢ cenem Total b ik e gslEh
em.pulp pulp
4. BB WS
1966 1566 1. 353 281 3.190
68| 1,521 1,743 | 342 3,606 K EES BB i REHe #FHT AREY=
700 1,958 | 2,185 | 553 | 4,69 o] o] ZstAl BEs ok oA wiE &
720 2120 | 2367 . 669 ) 5163 REHzel @e IE 65 %LLES GP, CGP SCP
() ) 1
74 2238 ) 2967 ) 661 | 5860 5& WRO2 Yoh R BREUUL Aol
¢ l b,
6 2312 | 3 19 0 778 6,264 od Ae MM MBS §3Fol ok Folol M
8| n8M | %282 %0 | 66 Bob 2o dEol 20 MaE Fa SRS} Asith
iC hips
|
\ ¥ 1
(Pre —treatment )*5 ( Cooking ) *2 ( Refining )
¥
( Cooking ) ( Refining ) *3 RGP, TMP
(Refining) CGP, SCP ( Post —treatment )*!
Pul-p‘E (Post —treatment )*+ '—I;i dlflea T’G]‘p]

i Modified pulpl

*1: Sulfomethylation, +2.Sulfomethylation, «3:In alkali,
+4 : Sulfomathylation of SCP, #5: Introduction of hydrophilic groups

Fig. 1. Basic concepts of high yield pulp making.
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Teble 13, Irnvestment amount of antipollution
Equipment in Japanese pulp & paper industry

Amount, millio%'] Ratic. %

Baupment o STETTgTAYIOTA TOTS[TO76
Air pollution 56 | 50| 45 |31.3 2861300
Water polintion 95 1108 67 {53.1 | 617 44.7
Nois e, shake 4 41 291 22! 23{193
Diposal treatm, 19 9 7 1106} 51! 47
Others 5 4 2128 23] 13

Total 179 J175 {150 {100 | 100 | 100

67 million . ¢ (1972) 137million $(1973)

BBy WROLE, (LPER ¢ RRAB £
WAREY PokHM = SHEREY HME 9 ez
ETH BRY BLBME RSB 2 FBL
Y= - FolTol #E AFHLRES WY KE
MRS 83 Zolch. 1976 FE REHELT F=d
2,100 7L Effol Fgct. A7 4% #H
fE %> BOD, COD» TOC, TOD=R. MEHH 7
BRSHE uTexe KR, RESS FHEESER
A F7bd EFelel et
5.2 EIFFMNC MMEI= MLH®

A HsaRft XERY Closedft (#H
ft) & 49 K% e glod ®ARY Closed
e BEG BEZA gorslch. TR Closed ko
A AN BMEo 2 BERAKWS TEMC 3o}
3 A #haE B 9 4+ e T B4
£ Aol=h, coiat TR Closed ket EXekr %
AWEY REFES ¢ LB} dod = HEgW
He ol TRAA MY AU/E BB BATH
e ¥ g

WAL Bime] Closed fk7t BER SHolde #izt
e, of THAAE #HME FHE . gon
RABMfMIE 2~3A/t 02 F3 9o o] Azz
A ke BERICE 90 %t 96~97 %R HmEtQ o
o ol BRANET MEEHNAHNSE o ngst
o9} 7o MEHE WHol7 = Fol waEsicly & £
douv wEY FoiBgel YAHAE BER BH|
gkt

53 M2 BEMERE

HE2y WEMmke] Hme THRA7H TTEY &A
Flhzzdzd e fEHelete R A G o]
o, o] AL Bl Yol (3l REFEMN o2
EAOEY A, 0 2KAEE BEAY 987 9 A
{c} @EMCR 2ot BFe % =o KE7b5E A,
d) MERAL BFY FEd L 5y ASEE
By 487 gom 23 (a) R (blel e] 4 Clos-
ed {b7t AUiReELel 2 Hoivh

HEY @Al 5L F RAFL YZBHEY K
WERol R =L EEA A ERS £T7=T
b, A& A mte|lREzWE HMeH HRECH#
gz Y& Aoz e BFFol - ¥ 2PRHMY PFP
# ( Pollution Free Pulping ¢ 8g)%'g FHH =9



18 B % =
Chip 1
Na Cl10; ( ) |
Electrolysis Softening & <--( NaOH )*
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!
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(HC1) (Clg) mm = o om ( NaCl10)-, 1 D-E -D
7 I
N I
( H’ﬂ ((I:l B e e el Lignin Bleac hed
1 ] ' removal —( pulp
} ) ! | SO 1
! Electrolysis _l"— ———————— (NaOH)* ~ — —m o e Dy e
) Spent liquor '
]
! { H :
(NaCl ) == — —~~ Smelt: separation & ¢ Combusti — )
purification ombustion H E vaporation l:
* |
(i‘lg’]y {Condensate ) — -~
a

Fig. 2. PFP flow chart by Japan Pulp and Paper Research Institute Process
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FlA-& K, BEAA =24kt e Aot HaR
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23 BRI Akl 4 of FAHY Mol
KBS T <47 Adzm 2 5 gt
Mm% - el EHEE FHE s HOPESHT B
— Mg digester el A FIAE S mEH2IE %
Hist= HRX-2 DODDEL % ( Dissolved Oxygen D-
isplacement Delignification &f &, 3&% ) olegt
geh, o HEkE 19774 4H 50 f sdayf Ao -
Aol = es WA=l ABEYG HR A

Staom

1‘0.45

Chip__Ho 1,98
Cooking W‘\

Oxygen dissoived I
liquor "
Spent liquor
1e.57 for rnlovuy
n 10.0
j 3.47
E b Hz0
19.60
\_).—... Spent i
4e0 1,47 = (O Wl witn
I 6.60
Data: liquor amt. m*/AD ton
Fig. 3. Flow sheet HOPES- DODDEL process

I Pre-cooked zone, ]| : Washing zone
I : Oxygen cooking zone

oz HEEL ek AL ATME zone o) A MFEGE
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ol A SMTEE 2§ 2BEAHEY Axe #HRY
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l i smelt

t !

1 l

CHOH
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M4+ odvtel <ol eluke] F#Eel oh &R A
& 4 ety £ R4} - vlelerr X
st Hikeldl, MEMME FAT RERMEE] —
e 53t 2o BBER (A4 4AT 404 +HElE
4008) /¢, REEE

160C, MR 60 ~ 90 min.,

pulping flow chart,

AaREL KPol Hsl 2~5%%%on Fo|2 3
By KP o] st ot wHE] flks slelyy
ERE 3 g KFEGY =g HEMS FIFse
Ae ARttt M 95 kg wlebEe EEh KHRS
%3] hemicellulose 2X.g| ApEsic)ll)

Paper & Paperboard
Congumption

25 x 10° ¢
Paper Import
2.5
Pulp Import
3.0
Paper & paperboard
Consumptizn
1 1 Waste paper
vﬁi'::h—?oa)f’aper (45% recycled)| Pulpwood 3
Pulp Import Import 11.3 34 x 106w
Pulpwood 1.0 Nth America 10.5
32 x 10°m3 N U.S.S.R, 1.5
Nth America 8.1 . | Waste Paper HIRPR Oceania 0.6
U.S.S.R. 0.6 N |\ | (42% recycled) 1
Oceania 0 9.0 \ 6.6 Oceania R
Oceania 2.9 \ Far East 1.6
* A Nth America 0.7
Far Bast 0.7 L L U.S5.8.R. 0.6
Nth Arerica 0.6 4.8 Pulp 7.2 Others 0.2
U.8.5.R. 0.3 Production
Africa 0.3 L Pulp 10.6 L
11.2 Production 8.2
Domestic  18.1 N 9.0 N Domestic 14.2
69 | eemcmnemeaa - 6.0
{0.6) Paper (0.9)
—————————— Pu]_p e = - e — =
(C.1) Export (0.1)
1977 1493

Fig. 5. Forecasting of

Japan puipand paper production in 1993
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