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LIGHT INDUSTRY IN COMMUNIST CHINA

/These are full and partial translations of articles
which appear in Chung-kuo Ch!ing-kung-yeh (Chinese Light
Industry), No 16, 28 August 1958 and No 17, 13 September
1958, and in Tsao=chih Xung-yeh (Paper Indusrry), No 11,

7 November 1959, and 7 December 1959.7

Table of Contents

Article | - o Page

Experlences in Expansion of Pigskih Production'

in Shantur_lg SN e EROENCIEINEONNIBORNPORIRSNBINSETS 1

' The Method Used by the Hung-hsing People's
Commune in Shanghal to Manufacture Chemlcal
Fertilizer from Waste Leather ssssssssssasEaoesree 4

' Experiences in Experimental Manufacture of

GFlass Fertilizer .00000OQOO.OQQtoo..to.i‘ly...d..o 6

Recommendation from Modern Experience in the
Paper Industry from the Labor Heroes Conference .+ 9

Progressive Small Indigenoﬁs Type Paper Mills ceeses 17

Expansion of Leather Resources, Full Development
of the Industrial Potential, Acceleratlion of the
Great Leap Forward in the Leather Industry seseece 19

Leather Factory Plan (Draft): Daily Production
" of 50 Skins of Pigskin Leather (01 Model) and =~ .
100 Skins (02) -Q..Q0.0...Q..G.OG‘Dl‘.OO‘."‘“.‘Q. 21

Struggle for Completion of the National Plan 10 and
15 Days Ahead of Schedule in 1959 tsesncscsesvesnse 24



The Glory and Determination of the Entire Corps
of Employees and Workers of the Paper Industry TS 28

A Decade of Scientific Research Work in the :
Paper Industry €essssessseernesesstasesssrsnnsscace 29

'Studies and Production Experiences on Bamboo
Pulp er Pa-pel“ Making ooo.oo00000000-000000t000000. 31

roduction of Lithographic Printing Paper With
100 Percent Rices‘braw Pulp .Qc.od.qno..o..p.b.satco 38

Research Report on Experimental Produdtion of.
Rayon ‘Pulp with Ricestraw and Cottonstalk essssases 42




EXPERIENCES IN EXPANSION. OF PIGSKIN PRODUCTION |

o 11 £§31§-1§ ) rull'tranélatiog of an artibl?writteh'by
L1 Ming abpearing in Chung=kuo Ch'ingekung-yeh (Chinese _
Light;lﬁdugtry),Qqulajﬁﬁgfbiﬁg,;53'Aggq§t~1958,Hpa5§jQ;7_rﬂg

7 " During the past.few years' under the direct leader-

ghip of the Party and' the ‘government at varlous levels and
with close synchronization and active coordination of all
departments, distinct achievemerts were made 1ln Shantung
Province in the promotion of plgskin skimnning work, With -
the exception of Ch'ang-wel and Lai-yang speclal districts
whose inhabitants weré historieally accustomed to the prac=-
tice of plgskin skinning, thé overwhelming majority con- -

‘sumed pork with skin,' Of 112 hsien and elties in the pro-

vince, 90 were engaged in the'pigskin skimning task. -Ac=
cording to a preliminary estlmate, the total volume of = -
pigskin in 1958 would be the equivalent of 400,000 cowhides,

~ which was an increase by more than 100 percent of the 1957 -

figure. ' The total quantity of plgskin procured by livestock
departments since 1951 was equal to 1,03 times that of ‘
cowhlde purchased for the correspondlng period, reflecting -
most significantly the economizing of the consumptlon of = -
cowhide, the support of the growth of industrial and agri- -
cultural production and the satisfylng of the production -

needs of the leather industry as well as people's’ 1living

réquirements, - o _ o
' Fron our past experiences the followlng dlrectives-
were drewn: RS L S EEEEERETEE
- ' First, as a baslc measure for assuring the develop-'
ment of pigskin skinning work, Party commlttees and the
government at all levels 'should be relied upon to incor=
porate this work in our natlonal plan and to achieve a
balanced growth &t various levels, In regard to the dis-
tribution of pigskin by state-operated companles, & uni= ' -
form step was taken by the province to the effect that "all
hogs slaughtered by the food industry for domestlc consump-
tion should be skinned according to plan and purchased in -
a unified manner by the livestock departments for distrl-

. bution according to plan," Plgskin from slaughter by the

masses should be actively purchased by the livestock dep-
artments, Pigskins, regardless of how and where they were
procured, should be planned for on a yearly or seasonal -



basis, The provincial People's Council should be entrust-
ed wi%h annual planning while :seasonal planning should

be left to the various departments concerned. Execution
of these plans should be supervised by the people'’s coun=
cils at various levels. Emphasis on this work was shown,
for éxample, at Tsinan City, & rather large supply ceave
for domestic hog consumption, where the local Party commite
tes and the govermment departments concerned not.only con= .
vened Conferences on plgskin skinning work but also handled

inspection and testing work on the spot themselves, assist- -

" ing in solving difficulties, ideologlcal as well as:tech=-

nical, and in crowning this work with successe . . . . .. -
Setondly,. strengthening inter-departmental coording- -

tion and eollaboration was considered essential to the per-.
formance of this task; mainly in.respect to coordination . ..
among’ skinning, procurement; and supply and industrial pro-.
duction departments. On the basis of such close mutual . ..

understanding and constant collaboration, difficulties were

overcome &snd activities were successfully and rapldly de=-

veloped,, -~ To clte an example, the purchasing department . .
yoluntarily set aside two percent of 1ts pigskin sales pro=.
fit as & subsldy for the: food industry in vliew of the .. ...
definite lossées incurred by it. . In the lnterest of. coor=- .
dination, industrial production departments were allowed . .
to order pigskin splitting units directly -under a unified
plan-so as to reduce intermedilary transactions and to lower
‘the cost of production. After adopting this: new measure, ..
not only was the above problem resolved adequately but pro=-.
duction was further. benefited. - Pigskin skinning methods .
were promoted through mutual aid and cooperation, The food
industry was malnly concerned with the procurement. and dls=~
tribution of hogs, leaving organization and tralining for =
skinming to the livestock department, whlle the industrial .
departments constantly directed. the improvement of . skinning
technique to meet production needs, This collaboration . ...
resulted in an assurance of pigskin in both-quality and
»rfwThirdly,,the'follOwingmproblems.should‘be;sblved:(}.w
(1) People were reluctant to purchase skinned pork for fear
of the hog being diseased; (2) .the pigskln skinning depart=.
ments feared reduced proceeds from sklnned hogs; (3) there .
was a lag in skinning technique; and (4) the meat supply .
wasg. Jeopardized. Our counter-measures followed: = . .. - .
.. (1) 1In support of national construction, the masses
were Anformed of the economic and political significance of
plgskin skinning work for industrial productlion in" the in=- .
terest of national construction and.export needs., Through
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- such publicity work, people in most areas ‘supported our

" measure, It was welcome to the inhabltants of Tzu-po
municipality although- they were previously not accustomed
- to the consumption of skinned pork, For promotional
reasons, cadres of public organizations led in eating
skinned pork, Simultaneously, slaughterers at state-
operated house were educated in the regard, contributing
in an important manner to the accomplishment of this work
and the lmprovement of pigskin quality,

) In view of difficulties arising £rom the fact
that pigskin skinning was not practised by the inhabitants
of Bouth and west Shantung, 1t was necessary to organize
and train them in this technique. ‘To remedy the situation,
over 20 trained technicians were transferred to these
areas from . Lai-yang district by ‘order of the livestock
‘departments concerned, .- In some .areas. hog slaughterers'

on-the~spot. conferences ‘were held ‘constantly for the propa-.
gation of common sense on skinning .and for mutual emulation
of its. technique, overcoming gradually the lag in technical
trainingn, -

(3) Uays and means were devised to make up for the
loss in meat. supply from pigskin skinning, - In Tsinan City
for instance, the masses were alerted by the foods depart-
ment to actively: consider and examine the problem of eatling
domestic rabblt. and dog meats in. order to increase meat-
supplies in kind and quantity, Peoplet's reactlion to the
suggestion that sausages be stuffed with odds and ends from
plg's heads was favorable, :

(4) Procurement prices for pigskin should be accur=
ately and adequately adjusted on a . "non-loss and non-pro-
fit" principle with a.rational price range for all areas
according to a scale for loss in each area and its tradi=~
tional prattice. Through this adjustment in price, the
interests of both producers and .plgskin skinners were safe-
guarded, At the same time, skins needed for industrial
production were procured. directly at the slaughter house
by the livestock department according to plan., For these
transactlons, only two per cent was charged for service so
~as to develop pigskin skinning work, to lower industrial .
production cost and 1o stabilize the price for finished -
products, _
_ It should be noted that in carrying the: above

measures out, the Party leadership at all levels, close ‘
inter~departmental coordination and the mass line should be .
depended upon to achieve good results.; '



THE METHOD USED BY THE HUNG-HSING PEOPLE S COMMUNE IN SHANGHAI
- TO MANUFACTURE CHEMICAL FERTILIZER FROM WASTE LEATHER

1 [This 19 a full tronslation of a? unsigned article 7?
appearing in Chuyng-kuo Ch'ing=kung~yeh (Chinese: Light In- "~
dustry), No 17:2Peiping, 13 September 1958, . page 25,.° The
manuscript 1s ‘supplied by the Leaﬁher Department of the
Ministry of Lisht Industryj' , e e e

In the course- of the Great Leap Forward 1n farm pro-;
duction, the Hung=hsing Farm Commune, Bramch 10,-in the’ '
western suburb of Shanghal City, ‘established a chemical -
fertilizer and an industrial chemical factory with waste
leather and waste hydroohlorio acid respectively as raw "
materials, - The operation was conducted by an acild: hydro-;j;
lysis process, The principal components of these chemlical -
fertilizers consisted of ammonium," phosphorus ‘and potassium .
chloride, containing 38451 grams of chlorine per liter in -
the liquid state. Known results révealed that the fer- '~
tilizers could be applied effectively to° paddy ‘rice as .
well as cotton, turnip and'vegetable crops, and were par-" N
ticularly adapted to flber crops such as’ cottons, In = L
quality -they surpassed soybean cake and in cost of produc="
tion they were lower, Thls chemlcal ‘works,’ 'simply equip=- -
ped as 1t was, completed in a few ‘days at-a cost of only = -
200 'yuan. Since 1ts inceptlon two" weeks ago, over 30 "~:1'“
tons of chemical fertilizer were produced, “thus offering
the commune a material foundation for ‘a bumper yield., =

The workshop was a thatched bungalow surrounded by
brick walls, 9 by 9 meters in ‘dimension,’ occupying an area;;
of 81 square meters., " Its: principal equipment consisted of -
4 large ‘tanks,; one meter in diameter ‘&t the top and 80
centimeters in depth. They’ were laid out ‘in a row to fonm.‘
a brick-walled furnace -for intensive heating and funnels =
were built around each tank., At the base of two tanksv»“
which formed a heating unit, a firing bed with a’ smoke
stack, over 20 feet in heilght, leading out at the top was
installed,  Other tools condisted of wooden clubs, 1ron o
shovels and forks,- screens, ‘ete, : s

- This simple method of production could be easily
learned and little technical skill was required, Into
each tank 5 to 6 jars of waste hydrochloric acld, equiva-
lent to 275 to 330 chin were poured, into which gradually
bits of vegetable and chrome tammed waste leather were added.
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The ‘compound was coal-fired, Into each tank were dropped
300 chin of waste leather, to be completed in over 20 =
hours, While no fixed ratlo between vegetable and chrome
tanned waste leather was gilven, the rule was half and half
in proportions ‘Firing was halted when -the waste leather
was emptied into the tank, -After cooling off, neutrallza=-
tion wWas achléved by the addition of 20 to 31 chin of block
1lime; ‘test péper belnhg used to measure the pH until a hlgh
point of B to 7 was reached, To prevent spilling and foam=
ing, lime should be added gradually 100. It would take 24
hours to complete £he reaction including neutralization,
Upon completion'of:the-reaction,¢th¢;splution,was_allowed
t0,c001 off to .room .temperature before 1t was emptied into

a jar for storage without further concentration., It was
diluted with flve parts.of water before application. At
the bottom of the jar balck sediments were formed which
could be dried in sunlight, .broken up and sleved. These
‘fine partlcles could be used es fertilizer, In strength
they were equal to soybean cake, In each jJar there were .
400’ chin of 1iquid and sediment, about 50 and 50 in pro-
portion, At the works four tanks were operated by three
batches of workers and 1,600 chin of chemical fertilizer .
were produced in every 24 hours. - e ' 5

.7 %Whille no detalled flgure was given for the produc=
tion cost of chemlcal fertilizer, a rough estimate was
made eveilable, To produce a ton of chemical fertilizer
would reguire 1,500 chin of waste leather at 0.05 yuan per .
chin, or 45 yuan; 30 Jars of waste hydrochloric acld (which
was available without cost) at 0,16 yuan per jar for -
trensportation charge, or 4.8 yuan; 400 chin of coal at =
1,5 yuan per ‘100 chin, or 6 yuan; and 155 chin of lime at
0,02 yuan per chin, or 3,1 yuan. The total cost of pro-
duction would be 58.9 yuan, - AR ‘ B

An analysls made at East China Normal College indi~- .

cated 'that 100 «¢chin of waste leather chemical fertilizer -
were equivalent to 16 chin of ammonlum sulfate, or a ratio.
of one metric ton to 320 chin of ammonium sulfate. Come
puted at ‘a cost of 51,2 yuan for 320 chin of ammonium sul~
fate, or 320 yuan-per metric ton, its production cost was
8 1ittle higher ‘than that of ammonium sulfate. Consider=
ing the simplicity of factory equipment, the easy method
of production and the avallability of waste materlals for
utilization such as waste leather from leather factories and
waste hydrochloric acld: from chemical works, it wouldbe .
worth while to promote production of chemical fertillzer
by this method while factories for manufacturing ammonium
sulfate are not generally establlshed in Chlna.
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EXPERIENCES IN EKPER;MENTAL"MANUFAC?UREfOE«GLASSiFERTILIZER‘

' /[Tnis is a full translation of an article appeering .
in Chung-kuo Ch'ing=kung-yeh (Chinese Light Industry;, Lo,
17, Pelping, 15 Septemper 1958, page 28, The manuscript ..
is prepared by_the Glass and' Enamel Industrlel -Company:-of -:
Shanghal Cltys/ . o = el D RTEeas et

 Sclentific research reveals that in addition to =
chemical elements such as potassium, phosphorus, nitrogen, -
6tG.s 88 baslec nutritional matter, plant/life requires for .
1ts growth very slight amounts of such’ trace elementa- as . .~
boron, manganese, eopper, zinec, molybdenum, etce as subsld-
iary nutritional alds. Inasmuch as little is absorbed by: .
plant 1ife in thls regard, the production’ of such fertillzers
calls for preclsion, Not only:should‘its;301ubility'meet.1.
the requirement for absorption by plant life, but also it -
should be of such strergth as not to be easily washed away
by raein-water, - T TR S S

. -To meet thls requirement, glass fertilizer.ls. = - ..

prepared wlth suchftrape’elements'as’cbpper,:zinc and moly-
bdenum, melted with glass’ containing phosphorus and potase -
sium and ground into fine particles. Trace elements.as

‘found in glass fertilizer reslist not only:erpsion-by«raiﬁQTf

water but also absorption by soill as these flne glass par- |
ticles are absorbed directly by the plant roots,  No harm . -
would result from over-fertilization, . Glass fertlilizer is
an extremely effective ‘agent in that a kilogram of this
fertilizer ls needed to fertilize & square decameter of .
tillable land., With this sustained.strength no. further . ...
fertilizetlion is required., - < o oo

" 'According to Soviet research, the yield of a flax- . .
crop would increase by 12 percent with glass fertilizer . . .
containing 'manganese'; and 59 percent with glass fertili- .
zer containing "zinc". ~The yield of a spring wheat crop .
would increase by 22 percent with glass fertilizer contain-
ing "copper", In short, it was particularly effective -for
the planting of-cprn,Jrice-qnd:vegetableSgin.areas»wherew4;

precipitation was abundant,

T By.cooperating'with‘EastlchinafCollege:of~Industrial
Chemistry and the Institute of Silicate Research of the . -
Department of Light Industry with supplementary reference ..
materials from abroad,[our;Gompany”experimentally,manufacf,
tured 9 varieties of glass fertlilizer in a preliminary . -
manner, Thelr compositions were as follows:




(1)  Basic glass: (510,) 38.8%, (P20g) 35.,02%,
(Teg05) 57, (1n0p) 4%, (c20) 822, (130) B.3%, (kp0) 9.2
and (Neg0) 11.21%; ( _)‘"A P ("5 4‘“7 i( ')' ”
Trace elements present: (Fe) 12.5%, (Mn) 4.9%, -(Ca) 2%,
(Zn) 4%, (B) 8.2% and (1Mo0) 0.13%. T Saoenen o ! ;

(2) Basic glassy (8102)*7%,-(P205)112%,'(Gao)fAO%,
(Feo03) 10%, (Mgo) 2% and (K20) 5% - = ~ - R
Trace” elements present: (Fe) 12,5%, (Mn) 4,9%, (Ca) 2%,
(Zn) 4%, (B) 2% and (Mo) 0413% - = ° R
. " (3) Baslc glass: Except for (K,0) 3%, other compon-
ents were the same as (2), -~ T T
' Trace elements present were the same as (2). - -~

S (4) Basic glass: ' Except for (Xo0) 1%, other com-
ponents were the same as (2), ' . o
Trace elements present were the same as (2).

(5) Basic glass: Except for (Ko0) 0.5%, other .
components were the same as (2), - ‘
Trace elements present were the same as (2)

(6) Basic glass: (5105) 38.8%, (PoOg) 20.9%, (Fep03)
S%éo»(mo?) 4%, (Ca0) 8.2%, (Mg0) 8.2%, (K507 9.2% and (¥a20)

sC/foe .
Trace elements present: (Mn) 16,63% and (B) 4%.

- (7) Basic glass: Components were the same as (6).
Trace elements present: (Fe) 7%, (Mn) 2,52%, (Ca) 3.2%,
(Zn) 302% (B) Oe63% and (Mo) 0013%: .

5 Basic Glass: Components were the same as (6).
Trace elements present: (Mn) 15.12% and (B) 4.8%.

a (9) Basic glass: Components were the same as (6),
Trace elements present: (Fe) 3.5%, (ln) 1,26%, (Ca) 1.6%,
(Zn) 1.6%, (B) 0.63% and (Mo) 0.07%. . -

_ In selecting raw materlals, we were confranted with
the cost problem on the farm. In this connectlon, waste
slag from iron and steel works was utillzed as substitute
for basic glass (2), (3), (4) 2nd (5) in order to increase
agrlcultural production,

Melting was done in a small testing cruclble. For
trial manufacture of three specifications, melting was done
in a semi=-gas=fired crucible furnace at a temperature of
1400 to 1450°C, Because of the presence of phosphorus and
iron in the raw material and because of the high furnace
temperature, corrosion was noted to have occurred at the
base and on the upper wall of the crucible which was per=-
forated during melting, Large cruclbles cracked up and
material was lost through leakage, After three trlal opera=-
tlons, it was established that ordinary crucibles would
not stand melting, Subsequently, melting was done in
graphite cruclibles in a gas furnace at a controlled tem=

7.,



perature of\about 130000 It took 2 to 3 hours to add
ingradients to the melting pot. The furnace could be opened
50 minutes after closing when the molten material was
dumped into cold water where crushed blocks were ‘formed.
During melting in a. graphite crucible, a metallic reduction
reaction was observed.,

- Judglhg by these trial results, no technical diffi-
culty was encountered in the production of glass fertili=-
zer but 1ts adaptibility to actual conditions in China with
reference to soil composition in different areas and the
need for trace fertilizer by plant life remaeined to be - .
further analyzed and examined by the asricultural departments

. eoncerned,




RECOMMENDATIONS FROM MODERN EXPERIENCE IN THE PAPER
INDUSTRY FROM THE LABOR HEROES CONFERENCE

. [Misis a full translatidn of a compiled article
appearing ih Tsao-chih Kungeyeh (Paper_Industry), No 12, =
Peiping, ‘7 December 1959, pages 13~15./ == o

Compiler's note: T .
: : At a national delegates conference attended by ad-
vanced producers, collectlve and otherwlse, 1in the field
of industry, communication and transportation, capital
construction, finance and trade. and before a meetlng in
which advanced experiences in the field of light industry
were exchanged, representatives of the advanced paper in-
dustry, collective and otherwlse, mutually engaged in an
exchange of experlence on 138 ltems. . The contents were
unusually rich, . Included among other things were lmportant
‘creations on concrete measures for ilmproving quallty, new
patterns for labor contests and "point and drop" method in
the interest of production., To synchronlze with the mass
movement being enthusiastically conducted for the advance=-
ment of enterprises by "following, comparing with and over=
taking the advanced and by alding the backward" and to
' publicize these advanced experiences, apart from recomm=
endation by speciel artiecles in this and subsequent num-
bers, achlevements of general significance are briefly
recommended as follows: . : ‘

' ' Shanghai City

Some measures for ralsing the drying capacity of a
paper making maChine'

- . A paper maklng machlne equipped with a single drylng
tank: (1) The roller was lowered below the center water
level of the drylng tank as the flannel-covered roller 1n
front of 1its supporting rod was ralsed so as to increase
the effective area of the drying tank. (2) A sealed cover
for the drylng tank was adopted. (3) High pressure hot
alr was blown over the tank surface by using a hot alr
blowere (4) Hot air was directed against the wet 'surface
behind the supporting rod. = - Lo T

A paper making machine equipped with multiple drying

9



tanks: (1) A 20% increase in production was brought about
by the use of a gas infra-red ray in pressing and drylng
workshops., (2) Hot &ir was driven in when newsprint was
being produced and the machine speed was actelerated fro
100 meters per minute to 120 meters per minute. (3)
Temperature in a drying tank would rise without increasing
pressure thereln by adopting a superheat evaporatlon ' . -

method, (4) Heavywelght paper was produc¢ed without using .
canvas; In connection with' a machine equipped with 4 single
drying tank, preparation wds under way under way for a ‘

" test of (3) and 1t was estimated that production capacity

o i 'redyian Paper M1 T
7 (Taiyusn'City, Shansil Province) .

' Treatment of Keollang Stalk with Sodium ' |
<7 sulfite and Sodium Sulfide =

. Chemlcals consisted of sodlum pulfite 18% and’ '
sodium sulfide 4% at 1:3 liquid ratlo, - Pressure was placed’
at 5 kilograms per square centimeters. It took 2:20-2:30 -
to complete the operation, including 30 minutes for the
temperature to rise to a level desired and an hour for the '
temperature to be maintained, Potassium permanganate '
content in the pulp was estimated at 30 milliliters as per .
Tappi measurement. = Bleaching rate (effective thOrine)
was placed at 2,61%,: No caustic soda was used, and the
boiling period was shortened by half, ~ = ~ . .

Kan-nan Paper Mill =
(Kan~chou City, Kiangsl Province)

- Expediting Preparation of Ricestalk Pulp

’ by the Alkaline Method o
~ Ricestalk was cut into strips of 50-60 milllmeters
in length at 85-90% proficlency, = Steaming and boiling
conditions: ' capacity at 135 kllograms per cublc meter,
NaOH at 6%, liquid ratlio at 300%, liquid temperature at -
85-90°C, maximum pressure at 6.33 kllogrems per square = .
centimeter and total time -- 85 minutes, The compressed
spraying method was adopted for releasing pulp (spraying
pressure at 6,33 kllogram per square centimeter. Crude. -
pulp recovery rate was placed at 50-55% whlle the bleachlng
rate (effective chlorine) was fized at 6%. The rise in-
temperature proceeded at O to 1,76 kilograms per square
centimeter at 0:03 ratio, 1.76 to 0.35 kilograms per square
centimeter at 0:02 ratio and 0.35 to 6,33 kllograms per -

10




squafé‘centiméﬁéf;at10:10 ra£16;' Mainfénance:of.ﬁempera;”{ 
ture waz given-.at 0:20, The spraying method was adopted .
by the mill as ifs distinct contribution. . " .
'__' | oo i:uShanghai“Cify . B )
Redﬁpiﬁg Mutilaﬁed»Papér'and Rsislng Production Rate
An.antiémﬁtiiatidﬁfiiné wis atteched to the pressing

cylinder in paper making machine ‘equipped with single
drying tank in which was installed a lubricated rod.

" reitsiner PaperMill .
. (Tsitsihar City Qf_Heilungkiangfrrovinqe)‘“

paper Making Machine Equlpped #ith Double-ieb and Double-Tank
., to Elimlnate Wet~Paper Fuzzy Surface and Folding Marks

: By substituting for the upper pressing roller a .
rubber roller of 82-85°. "hslao-erh" hardness and by step=-
ping up machine speed from 120 meters per minute to 150
meters per minute, the "life span" of the upper flannel
cloth was lengthened by 3 to 4 days, and a vacuum pump of
75 millimeters diameter would be dispensed with.

Hung~-yeh Paper iill

" . (Hu~-shu-kuan, Soochow, Kiangsu Province) -

... Relsing Productlon Capaclty of Straw Paper
o 7. 'Board Making Machine o
" Not only were pressings ralsed from four to five but
also the diameter of the pressing roller was increased = =
from 250 millimeters to 400 millimeters in order to extend
its linear pressing capacity and to lower molsture content
in the paper by 3 to 4% before drying in the tank,

| " CHern<chiang Paper Mill - |
5',(Apttgng_Muniqipality,‘Liao-ning Province)

. Paper Issuing at Both Ends From Machine
" Bquipped With Double-Drylng Tanks

.~ By installing a web-groove in front of a machine
producing thin paper with double-drying tenks and by con=
verting the second drying tank into a single~flannel and =
single-tank machine, paper would 1issue 2t both ends, the
drying tank being 1015 millimeters in diameter and the

11




machine being 1220 millimeters 1n width., It was possible .
to produce both thin and thick paper, ‘Not, only was trans-“i:
mission installation put 'on'an economical “basis but the . -
machine was rendered highly manecverable. Production:

capacity for container paper of 100 grams per nmeter reached
Te2 tons per day. 4 \ S \

e Nan-p'ing Paper M111"
(Nan-p ing Gity, Fukien Province)

Scrapers Made With Thin Insulating Plastic Boerd

Since insulating . .plastic board was employed as sub-

stitute for copper or steel for making ‘serapers attached

to drying tanks and pressing rollers," their durability

~had increased,  Not only were copper and steel saved but =

‘there was a. numerical reduction in inspecting and repairing

scrapers and pressing rollers as ‘well., - The cperating time

of the machine was also prolonsed., o e
. Hua-feng Paper Mill o

(Hangchow City, Chekiang Province)

InstallatiOn of Water-Absorbing
Scrapers in Pressing-Area =

By placing water-absorbing scrapers under the press-
ing roller, water would not gush over the rod when machine
‘ speed was stepped up. Thils absorption device was operated
by a vacuum pump of 10 millimeter dlaméeter. - By ‘using this
device, the mositure content in paper wuuld decrease by 1.5
percent, and the. cigarette paper machine speed could reach
180 meters per minute. In the absence of vacuum' pressing
rollers, this was an effectlive measure’ 'to cope with gush-f"
ing water when the machine speed was accelerated. S

SR . Hsin-min’ Paper Mill
(Hsin—min Hsien, Liaoning Province)

A Wooden Paper Making Machine Constructed in 13 Days

The dryins tank was disnensed with.' Moist ‘paper was
dried over a l12-mesh iron sereéén above a l2-meter fire tunnel,
2 15 h.pe generator being used to produce 2¢5=3.0 tons of
straw paper board per’ day at a total installation cost of

over. 3 000 yuan,
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v(An1tung City, Liao-ning Province)

" Long~Web Newsprint Making Machine Wilthout .
, an Upper Conditioning Roller. == =
A rubber ¥oller installed on the web of the lower
conditioning pogd would rotate in a normal mammer wlthout
an upper condltioning device as tlie web turned on the
lower rod, To maintain moisture content at 84 percent,
absorption tanks were increased from 5 to 7, and a vacuum
pump, 150 millimeters in dlameter, was added, Edge cutfing
needles were placed beside the absorption tanks, By dis-
' pensing with the upper rod, a saving in flannel covering
was achleved and the durability of the copper screen was
extended from about 20 days to a maximum of 45 days and
machine speed was stepped up from some 160 meters to 184
meters per minute, - Paper breakage was reduced noticeably.,

An=-tung Paper Mill No.2 ..

ﬂ-m‘raxﬁﬁ;tung.city, quo-ning'EfoViHééX}f{fffi;_‘

~ To Incresse Drying Capacity of Sipgle-Temk '
o Circul_a",r:v Net Paper Making Machine e

~' ‘. By readjusting the supporting rods, the "effective .
" drying area in & tank could be increased and by deliverlng -
hot ailr from a native-style furnace, al?¥ circulatlon -
became quickened., Through these alterations the machine
speed for glazed paper production increased from some 80
to 124 meters per minute, or 32 grams per square meter. .
In producing glazed paper of 40 grams per square meter, the
speed would be comparable to 149 meters per minute for
‘glazed paper or 32 grams per square meter. Production
rate was placed at 99.8 percent while finished products
came off the production line at over 98 percent, . ,

f  ~ ~?Chéh?chiéhg'Pa§ef Mili R
(An~-tung City, Liao-ning Province) =~ = .
‘To Economize Flannel Consumption =
| By coatlng metalllc roller with nitric acld fiber

paint, 1t was possible to increase the durability of the
attached flannel cloth by three days., .. . . .
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To Increase Drying Capaclty of
. . Paper Making Machine ' 3
By inserting steam piping in the drying tank in-
stead of putting it through the smoke stack of a small
furnace, production“capaciﬁy‘wa3”0bserved't6”have increased
by ome BOme .. - . oo -

. /T'ang-shen Peper MAIL '

7Yl U'mo save Gosiend Gas i Tt
By’ reclalning condensed iater, by preservingthe.’
temperature_aﬁdﬁbyﬁins;allingfmorefheat?sprayérS“unaervzau‘:
the ghimney;_ﬁoqktqng'pf-coal-were,saved‘;p 9vmop;hs,..f-’__

" Tientsin People's Paper Mill Nol
"V i ‘Snoxten IHspection and Repair Period -

It was possible to shorten the périod for lnspecting
and overhauling paper making machines from-15 days to 9
days. The time_qe;.tgr,minor per1od1c,1nspectipn and
repalr -A-24”hoursﬂper,mpnth‘i-‘chldﬂbejutilized"for pro=-
duction when a ‘system of area responsibility for inspectlion
and reporting was established. There should be more divl=-
sion.dfflabbr_and(better‘preparatpr‘WOrk;*and*inspéCtibn
and repalr work should be~undertaken;While'flanheliclothﬁwf:
andyqoppertnets,wereg¢hangédgj*\ﬂf?ﬂ B N
S i TeMosyuan Paper MALL o o b oo oo
' (Chiang-tung Hslen, Fukien Provinee) '=i= 1. ..

' Hend-liade Paper o Be‘'Five-Nodernized” .

It was necessary to 'make paper on a "hanging lattice",
to produce pulp by hydraulic: power, to ‘transport paper by -
cable, to dry paper by continuous devices and to produce
paper at the mill.,kIﬁwso”dOing;-productién capaclty
increased by 1.5 times, man-power was .eut ‘back by half,
end production costs also_dnopped"by 50 percent,

.. . ... .. Tu=yun Paper Mill
S (Tu=yun Clty,EKW91¢hOwlPer1nce)“,::‘~.

‘Paper Meking Machine Equipped With . .
New=Type Pulp Vat and Drying Tank

It was possible to prdduqe high=-quality long=fiber
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copying - paper ahd wax paper. “In making’ long-fiber paper,,
hand labor was substituted by machine work. SR ‘

' Hsin-hsiang Paper Mill
(Hsinahsiang Gity, Hohan Province)

Planned CapaCity for Small GaS—Flréd : ;qggigx
” o Tank Machine Superceded _Jﬁ, o

By using model 2251 combusion equipment, daily proe
duction capacity rose from 800 to 1500 kiiograms. TR g

SR Li-yung Paper Mill i ;if“
(Uu-hsi City, Liangsu Province) '

Rapid Steaming of Ricestalk Pulp by Alkaline Method '

«f By immersing 85 percent of ricestraw strips of 18~25
millimeter length in a solution containing 9% ‘NaOH and 2%
NaS, by keeping moisture content of raw- material at a 1iquid
-ratio' of 260%, by maintaining chemicals to'be emptied’ into
the" mixing vat at an’ 85-90°C temperature ‘and ‘by- keeping
maximum pressure at 4.,6<4,9 kilograms ‘per square: centimeter,
1t was possible ‘to increase the holding capacity of - the vat
and’ to ‘shorten the time for steaming to ‘70 minutes ‘for each

atch, Not only was the ‘capacity index raised to a maximum
of 2000 kilograms per cubic meter but the quality of pulp *
was improved also.' ‘ L _ R

Pulp Production With Rags by Natural Acid
‘ Fermentation Method f“~-

L By leav1ng immersed rags to ferment naturally for 7 to
10 days, pulp could be produced in 4 hours without further .
steaming, ‘comparable to time required for pulp production
with steaming, Nelther alkall nor llime was employed, and no
steaming equipment was needed.

Yin-k'ou Paper Mill
(Yin=k'ou Municipality, Liao-ning Province)

Energentically Promoting a Technique Demonstration
Contest

(1) To step up publicity work and to enter deeply
~into the ideological field, (2) To undertake ordinary

- demonstration work iln order to break through the lmportant
obstacles in the weak links of the present production chain,
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Coordination -in .raplid. chopping of. reeds, efficient packing-
for steaming and production of better guallty pulp was : . -
demonstrated. After.the demonstratlon, time needed for.
changing the'cuttins;knifg«waswshortgned,to 6 minutes and
packing time was-reduced from an hour and 40 mlnutes to

26 minutes, In employing different methods to cope with
different working~un1ts;;three¢q;ffgrent;demands were
brought ups In demonstrating technlque, -the entire body
of employees and workers were -called upon to particie-

pate .in:a "three-demonstration-three-contest” movement,

The technicians should outdo thelr technical - supervisors
in experience and in solving key problems; employees should

excel in administrative work.in the lnterest of production
skill and 1deologlgal perfection; and workers should o
strive for operational and economic efficiency, solidarity
and mutual aid, ;Technical contests should be-held 1lndi-
vidually and collectively == "Soldler agalnst soldier,
general . against general, individual against-individual,

¢ell against cell, sector against -sector, workshop against

* worlktshop and dragon-like unit against unlt." A contest .. .

between single-type work unlts and multiple=type coordinated
units should also be conducted. ' (4) . To raise the tech-. . :
nical-level nad to achleve the objectlve of highe-speed :
‘development in technical .tacties, there should be & line=- .
up 1in technical demonsbrations, technical research, tech- .
nical summarization and .technical. educatlon.. (5) IHutual

learning and assistance activities-should be promoted; .
advenced accomplishments should be held in high regard . -
and opportunely timed criticlsm contests held; and "red
flag exemplary heroes" should be emulated. - These  tech=-
nical contests were held for the benefit of new workers

and apprentices. Working efficlency rose by 1l %o 5 times
for 21 workers; 6 to 10 times for 22 workers; and 11 to

72 times for 1l workers. ~Of . 314 proposals for technologle
cal and technical revolution, .23l were already put into
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' PROGRESSIVE SMALL INDIGENOUS TYPE PAPER MILLS

~ /This 18 a full translation of an article written
by Chiang Shih«husl and Kuo Tu-1li appearing in Isao-chih
Kung-yeh (Papér Industry), No 12, Peipling, 7 December
1959, page 473/ . : e

Under the Party's general line for Soclalist con-
struction ‘ahd the “walking with two legs® policy, it 'was -:.
possible for small paper mills to produce experimentally,
in the course of a year, 935 paper making machines with a
daily total production capacity of 968 tons, Of these
units, 508 were in normal productlon and 140 units were
reported to have exceeded the planned capacity. By ome
leap after another, the productlon figure for the third -
quarter already exceeded that for the first half year by
13,81 percent, and a 9663 mark was reached in October, .
accounting for 66,57 percent of the third quarter figure
and testifying to the vitality of the small lndigenous
type paper mills, These achlevements would be consoli=-
dated and substantiated unceasingly under the glorious
direction of the Party's general line for Soclalist trans-
formation; developing at a rapld pace ad constituting a -
strength not to be slighted in the rapid development of
the paper making industry. Llsted hepreunder were units lin
various provinces that had exceeded their planned capacity:

Neme of Province or City - Number of Units
Grand Total | | - 140
Honan - ' - | L 36
Szechuan , v 14
Heilungchlang - 10
Hopel - : 10
Peiping City ‘ ' _ S - 8
Kwangtung | | | ' | 8
Liaoning ' | '} T
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T e T S P P A R R SO N
Name of Province or City S . Mumber of Units

O\

Kirin o
hansu

Kiangsu

Puneh

-~ -'Z Lo LA e Lo

Shantung
Kiangsi

Chekiang

Hunan LoERht

Shansifg;'xﬁ Co

T R e R

YUnnan i ae'xf gﬁfﬂ ?f;ﬁ?df .

Ghuang National Autonomous Region, L
:Kwangsl Province -~ it .o L

= e

Shensi
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EXPANSION OF LEATHER RESOURCES FULL DEVELOPHENT OF THE
INDUSTRIAL POTENTIAL AGQELERATION OF THE '
id GREAT LEAP FORUARD IN THE LEATHER INDUSTRY

ZThis 1s a translation of an editorial appearing in
Chun =kuo Ch'ing- =yeh (Chinese Light Industry), No 16,
2 August, 1958, page 2a.

lee other 1ndustr1es, the leather industry. showed
1mmense growth during the national’ Great Leap Forward = .
period. Thanks to the direction of the Party committees
at various levels and industrial departments as well as
the active effort of entire corps of employees and work- ,
 ers, many industries fulfilled ahead of. schedule the planned
objectives set;for them to accomplish for the first helf
. year, - Increases were observed- to. be manifold in some .
cases,. - At the Peking Leather Works, hides thrown.into
production were more than doubled, quantitatively Speaking.
New techniques and new products were constantly reported.
For example, aluminum and chrome~tanned sole leather and -
sulphur-tanned ball: leather from Tientsin City and plgskin -
leather rollers from Shanghai Gity for use in. textile mills
disproved the.old view that only quallity leather should be
used for, the manufacture of rollers, -In fientsin, leather
was colored using dyestuffs and the tanning process was =’
accelerated by using low voltage electric power, greatly
shortening productlion hours. By developing a new technique
of dyeing skins before tanning, a 1light industrial school
of Shanghai City virtually revolutionized leather produc-‘
tion procedures and greatly broadened ‘the application of =
dyestuffs. From various areas came new creations 1n equip-
ment improvement, gradual substitution of handwork by Py
machines-and reduction of manual labor 1ntensity._ It was
customary for the masses actively to improve equipment by
" working as carpenter and blacksmiths, = In Tientsin, an in-
terior seraping machine was converted into a combination
machine for three different operations, and wood was used
for the manufacture of a leather scraping machine, To ,
" adapt the leather industry to "iron as principle" concept,
priority was gilven to the development of heavy industry
and the harvesting of bumper crops in farm production so as
to satisfy the lncreasing needs of the working class, The
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question arose: How should the leather industry be organ=
1zed to;achievefthis‘1éap=afterﬁ1eap‘advancement?v*wﬂ”A S
y ProcurementTEnd“suﬁply‘of'ékinsiat,that"timeﬂwas
fairly tight. Data from the animal by-products depart-
ments indicated that for the Jahuary-May period 1958 there
was & drop of 53,27 percent in the purchase of cowhide
~ compared with a corresponding period a year 8go, and a’
decrease ih dattle slaughter for the comparable perlod -
waéfaIBO'ﬁpt§é°‘ To'dépénd¥sp1e1y:upon cowhide for the )
advancemeht of the leather industry and the Great Leap -~ .
Forward in productlon was impossible, - Then, what should
be done? L ST
Kl)f'Actlve,eXpansion'of;pigskin leather making: .
Pig crops are big and”thbvrateqof'glaushter‘is"high."The- g
hog industry has advanced rapidly as farmers engage in" - -
Great Leap Forward productlon, "Hog raising in 1958 al- =~
peady‘réached.lBO,milllon'head,'whichfWas“a'dependable' -
‘résource‘for“thé'lea;her'Induatry;"iny‘thrOUSh'a’bonstaﬁtﬁ
expansion of’thejpigskin'1eather-1nduet y could valuable
cowhide leather be ratlonally applled and 1ts export volume.
be enlarged, - Some concrete problems- such -as' the plgskin
8plltting technique and price remained to be dealt with 1f
expansion of this industry was to Dbe réalizedgViBut:these“‘f_
_ problems could be resolved satisfactorily as shown by the -
experience gained in Shangung Province where people sub- _
mitted. reports to local Party committees and actively ap~ -
pealed to them for guldance and support, coupled wilth full’
coordination from the leather production departments. con=-
_ gf(2),hFull'utilization”bf,marine‘by—products*for
leather making: ‘In 1955 shark and river boar skins were
successfully turned into leather.:  But general promotion

and comprehensive utilization of marine by-products was
handicapped by seasonal 1imitations and preservatlon and

- hauling difflculties, ‘Po accelerate the Greal Leap For=
“ward in leather productlon, it behooved the industry to -
seek cooperation actively from departments concerned with -
theypreservatibn’andrfull,utilrzation'Of’marine'animalA. -
skins, In“so'doing;'notionly_was'a-déficiéhcy;in a leather

making resource made up but also a natural resource was:

‘substantially made use of. *Heﬁce;-utilization»of“marine

 animal ‘skins for leather manufacture should be considered
as an important task to be performed, - - -
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LEATHER FACTORY PLAN (DRAFT): DAILY PRODUGTION OF 50
SKINS .OF PIGSKIN LEATHER (01 MODEL) AND 100 SKINS (02)

e [Ehis;%s a translation of an article prepared by the
Institute OE:Leather‘RéSéarch‘df‘thefLight Industry Sclen=-
tific Researoh Department appearing in hung=kud_CGh'ing-
kung-%%% (Chinese Light Industry), No 17, 13 September 1958,

; 7TQﬁdeVelopAthe_1éathergindustry efficiently, rapldly
and économically and to make itt“blqom’acr038~the.land“”tO'
meet'the;rapid‘growth cf,hog-raising7enterprises on farms
and to satlsfy the farmers' need for shoes as well as to
11berate'Womén“from domestic handicraft work and to . = -
strengthen.rura1 man-power,.two types of small scale pig= -

skin leather faCtories“With*afdaily'productioh,of 50 and

100 skl s_réspéct;vely‘were~designedzfor‘generalJreference
and adoptions . . oo e ST
o Data-Supplieabejthe”WelihsinfPeoplefs_Gommune of
Sui-p'ing Hsien, Honan Province, &s introduced by Jen-min
Jih-pao on August 21, 1958,”showed:thatvitonuld!be'ideal
for the commune to establish a small scalefpigskin,leather
works with a dally production capacity of 50 -or 100 skins
since raw material was avallable and leather would be used
.for the manufacture of shoes to meet communal needs. The.
“eommune conslisted of over 40,000«members¢r:Computedfat’an'
'annualjaverage‘ofnzoo»chin‘of pork per capita, 53,000 head
- of hogs of 150 chin each-wauld be’ slaughtered anmually. A
supply of 15,000 or 30,000 skins would be made available if
one-third or two-thirds of the hogs slaughtered were skinn=-
ed., Figured at four palrs of shoes to each skin and 1.5 to
3 pairs of shoes per person, a supply of shoes for commune
members would be assured. o o '
To shorten the production cycle and simplify opera=-
tions, chrome-tanned leather should be used for the manu-
facture of soles and shoe covers. Equipment would be of
the multiple-application type in order to save steel,
electric power and draft animal power, In view of our ig-
norance of local conditions and of differences in rural
conditions, this plan was meant for general adoption. The
1ocal climate, direction of wind, hydrography, geology and
topography would be taken into consideration and the plan
would be further revised when the factory was established,
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I, Principal Conditions For the Establishment of & . . .
Leather Factory o R

‘1, Raw material: Computed at 306 working days & "
year, 15,300 green skins for & factory with a daily capac=
1ty of 50 skins and 30,600 for & factory with a dally capa=
city of 100 gkins would -be needed. In cage of a shortage
1n’supp1y,,hégsfslaughteredfon_fesﬁival,qays,jusually;.h,,,,’
higher in number, should be-plckled and preserved to.. .
"halance the deily productions  : ;.= . oo U 0

' ‘2, .Chémicals: - For a plgskin leather-works with &
dally capacity of 50 skins, about 30,000 kilograms of =
chemicals would be heeded ennually, consisting of 16,500
kilograms of lime, 3,000 kilograms of red alunm, . 3,500
kilograms of~su1furlc’acid’andhabout 7,000 kilograms of .
table salt. ‘For @ factory with a“dailyACapaéityioffloou;ff
skins, the amount would be increased proportionally, ' =~
These chemicals' should be kept dn storage ready for use =
when necessarys - - T 0 Lt T
L 3 “Water"supplywahdﬁdrainage:“AbOgt~l3,tons-ofjjj
water fbr‘supply'andndrainagenwould‘be,required;ﬁQQOPGrate;
a leather works with a dally capaclty of 50 skins and 32 -
tons for*a”faétdryfwithfa=daily,capaqity;qf.lOO‘Skinsa -
The,factory,ﬁite*should=be41ecated¢1n.an,areaﬁWhére.watgr
is abundant,"TO‘facilitate;drainqge qn@ft° preventfq9ﬁéf>
tamination ‘of ‘drinking water, farm crops and fish ponds, .
the site should be elevated, preferable on the lower -
reaches of a'river'wﬁere-commun;cationzfaéilities;are;
avallabley - 7 o Lo T ooy P
.. 4e For ganitarysreasons.the<§1te‘should be downwind
from‘the{residentialfarea,;gnd-the'slue making section
should be downwind from the factory i1tself. L
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II. Proéﬁdte‘-f-Kinds and Specificaﬁiens

Kinds . _ Unit  Factory With a Fagtory With a
- Daily Capacity Dally Capaclty of
of 50 Skins 100 Skins —

Daily Annual  Daily Annual
Capacimy Capacity Capacity Capacity

TR

'Chromeafaﬁneé Square ' 27/30 8,262/ - 54/60 16,524/

Pigskin Leather Meter 9.180 v 18 360
~ Uppers L _Per Skin
Chrome-Tanned Kilogram 47,1/ 14 565.6/ 95.2/ 29 131, 2/
'~ Pigekin Leather : Per 20 '"h-6,120 ' 12,240
Soles - Skin - _ e
Pilgskin Glue Kilograﬁ 4”"»1_;,224 8 2,448

~and Gelatln

_ Production is as planned :production tlme is deter-
mined as per local requirement.:- .
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STRUGGLE FOR COMPLETION OF THE NATIONAL PLAN
. 10-15 DAYS AHEAD OF SCHEDULE IN 1959

| éﬁhi5'iSTa‘fraﬁslétion'of,ah editorial appearing in
Tsao-chin Kung-yeh (Paper Industry), No 11, 7 November 1959,
pages _,3’?‘;9795& - TR SIS N

Responding to the great proclamation issued by the
Eighth Plenary Session of the Eighth All=China Party Con=-
gress exhorting people to "oppose Rlghtism, stimulate ef- -
fort, increase production and economize consumption" the
entire corpos of employees and workers of the paper making
industry were engaged in a "great battle for the possessS=
ion of paper" with high spirit and "sky-reaching" effort,
accounting for a perpendicular rise in the production of
paper in August. On September 29, an unprecedented high
point of daily production == 5218 tons -=- yas. reached by
32 "key-point" enterprises and units, In September a
national record high of 150,000 téns per month for the nlne
months in 1959 was attained., While celebrating the founding
of the tenth anniversary of the Communist regime, the em-
ployees and workers of the paper making industry, clinging
steadfastly to the front line of production, contributed
to the national celebration with thelir heroic labor. The
" battle continued even after the annlversary was over,
According to statistical figures ending at the middle of
_October, machine-made paper production volume for the whole
nation was cumulatively estimated at 1,250,000 tons. In
other words, in a brief perlod .of nine and a half months,
the workers fulfilled a production quota comparable to
the figure for 1958 when the Great Leap Forward was lin
full swing. The development of small indligenous type

- paper mills was phenomenal, and by the end of September

the number of units had risen from 718, when the Cheng-chou
Conference was held, to 915, During thls period, units
that measured up to planned production capaclty also rose
from 42 to 125, demonstrating that under the Party's gen-
eral line for Socialist construction, especlally under the
stimulation of the proclamation issued by the Eighth
Plenary Sesslion of the Eighth Al11-China Party Congress,
employees and workers of the paper industry had made tre=-
mendous progress in production with thelr heroic labor.

To lead industrial productlon by conducting 2
mass movement also ylelded effectlve and preclous exper-




ience after the inception of the Great Leap Forward as . .
shown by the peak production attalned in 1958. The indus=-
try had profited by accumulated experience from.the conduct
of mass activities, By combining a mass movement with
centrglized.direcbidn;fa‘technological~revolution with- =
entrepreneurial adminlstration and a labor contest with
planned control, the Canton Paper i1l fulfilled the na-
tional flan for January-September 1959 under: the guldance -
of Prgvincisl Party Commlttee and popular support, Notable
results were also achleved at Yin-k'ou and Chia-mu=-ssu -
paper mills. These three mllls were singled out as pro- .
gressive units by delegates to the Labor Heroes Conference,

Partial List of Names ah&fLocéﬁioné of
- Paper Mills in Chlna

Name | Locatlon
Kuo=-feng Paper Mill - | : Shanghai City
China Papeb‘Board}COmpany _ Shéhghai City

China Cement Cd; (Paper‘Bag Factory) vShahghai City

1i-hua Paper Mill | . shanghal City
Chia-mu-ssu Syntheétic Pulp Works  Hellungehiang
Tientsin Paper Mi1ll (Head Office) .. = Hopel

. TYang=~shan Paper Mill | - Hopel

Tientsln Paper‘Making Machlne Works Hopel |

~ Tientsin People's First Paper Mill o Hopei
Shih-hsien Paper M1l - Kirin
public-Private Jointly Operated
Chen-chiang,raper,Mill, An-tung Liaoning
Fu-shun State~-Local Jolntly Operated | o
Tung~=chieh Paper Mill _ Liaonlng
Yin-k'ou Paper Mill ' ‘Liaoning
Tai-yuan Paper Mill - - . Shansi
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(continued) | -

Wen-chou Li-t 1en Paper Mill

Sul-eh'ang Hsien Paper Mill

Hua-feng Paper Mill '

Hs*n-hs*ang Paper Mill
-ping Paper Mill

Public~FPrivate

Jointly Operated
Chla=-iung Paper Mill T

Provird iQI Kae wyang Paper Mill.
Shaonvaug Paoer Mill
Kan-nan Paper Mill

Canton Paper Nill '

Provinoial Nan-p ing Paper MilllJ

Fukien Chiang-tung San—yuan
Paper Mill- : L

~ Shantung Paper Mill (Head Office)

Chao=-wu-ta League Chihnfeng
Paper Mill

Chung=-wel Hsien Paper Mill
Uu—hsi Li-yung Paper Nill

Chiang=ying Hsien, Chiang—ying
'~ Paper M11ll

Yen-ching Paper Mill Nou 1
Te1tsihar Paper ML .
Tai-lai Hsien Paper M111l
Paji-ch'eng=-shih Paper Mill
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 Hei1unsch1ang

| Chextang .

‘{7}f0hek1ang
“'fChekiangéfg,fu

I Szechuanuf‘

o SZechuan;“t‘u

y Kueichow

Hunan ‘

Kiangsi o
“Kuangtung 

- Fukien ' f

~Fuklen
- Shantung

‘Inner Mongolian Autono-

mous Reglon

xHui-tsu Autonomous Region

A “uKlangsu . ”_

L Klangsu Province

"'Peiping ity

.Heilungch;ang

Krin.




r — G-
v

_Y(continded) S e

Lin-chiang Paper Mill ‘Kirin

Kirin Provinelal Péper M111 Kirin
Shen-yang Paper Mill | , 'ﬂf‘;Liaoning R
Hsin—min Paper Mill | - G‘T;Liaoningilflz i
Chin—ch'eng Paper Mill ,  Liaonihg
Pai-chen Paper Mill No 1 e ra7i;€Liaon1ng fﬁjT 
Yin-k'ou Paper Mill B v,f;lfgiaoning'f-ﬂ ' 
Antung Paper Mill ,Liaoning_
Tient.sin Paper 101111 (Head Office) Hopei
'Tientsin PeOple 8 Paper Mill Nof33fi¥7Hope1
Hung-yeh Paper Mill o 6"  if;;J?K1angsu “ ft,;
Anhwei Paper Mill Jf‘fﬂﬁmhwei o
Ch'ing-tao Paper Mill " Shentung
Chang-chiu Min-chui Paper Mill ‘Shantung
Kiangsl Paper M1ll Klangsi

I-ping Paper Mill Szechuan

Chung Hslen Paper Mill Szechuan
Yun~feng Hslen Paper Mill Yunnan -
Ying=chiang Hslen Paper Mill Yunnan
Yung-p'ing Hslen Ts'ao-chien |

Yunnan

Paper Mill
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THE GLORY AND DETERMINATION OF THE ENTIRE CORPS
OF EMPLOYEES AND WORKERS OF THE PAPER INDUSTRY . . . ..

[4a
PO

[Ebis is ‘a trenslation of an item(written:by;aﬁcgrres-'
pondent appearing in ‘Tsso-¢hih Kung-yeh Paper Industry
Noe 11, 7 Novembérll9§9, page 9o/ - 7 Doaomad 4fﬁ~u:'“

~ During the past decade since the founding of the
Communist regimé,-particularly 1n 1958 ‘and 1959 when:-the -
Great Leap Forward was in full swing, the paper industry
of 01d China had developed rapidly on thé heels of capital-
1st countries., In 58 years from the manufacture of the
first machine-made paper to the founding of New China, the.
peak production level was barely 165,000 tons while the
figure for 1949 including hand-made . -paper’'did not exceed -
228,000 tons, Since the establishment of New Chlna, the
- gross production figure for the period endihg in 1958 = /.
actually reached 1,630,000 tons, For 1959, the production
 figure would be over two milllon tons as’ & prelimlnary. :
estimate. The increase in ten years was almost tenfold
== an increase of over 300,000 tons from year to year. -
Compared with the rate of growth under 0ld Chlna, thils
annual increase almost doubled the flgure, ~~-.° - [

3
f !
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A DECADE OF SCIENTIFIG RESEARCH WORK IN THE PAPER INDUSTRY

. [This is a translation of seleoticns from an’ apticle
prepared by the Institute of Paper Making of the College of
Scientifi¢ Research Plamning, of theé Ministry of Light In=-
dustry, appéaring in Tsao-chih Ku - eh, No 11, 7 November
1959, pages 11“13;7 o ; |

Until the Liberation 1n 1949, the annual volume of |
paper production amounted to ‘only 228,000 tons, or an
average of 0.4 kilogram per capita per ‘annum, Under such
¢ircumstances.- research work could hardly be undertaken.,

By 1958 non-wood~-fiber raw materials already dc-
counted for over. 75 percent of the resources used for
paper making, The growth conditions of plant fiber raw

.materials during the Flrst Five-Year Plan period was as»'”

follOWS°_; - y
Rioéstféwlconsuméduv’” o 100‘” " 184 57"
Reeds Consumed 100 156450
Bamboo Consumed ' 100 316460
"Lung-hsu~ts'ao" and Other | '
Plant Fibers Consumed 100 - T48440

As for production téchnique, the old=style long=-web

machine speed was generally estlimated at 100 meters per

minute but wlth constant development of new technlques and
automatic devices controlllng breakage 1t was stepped up

“to 150 to 200 per minute while advanced enterprlses even

did 270 meters per minute, Among outstanding features was
the adoption of a circular-net machine, Many people having
implicit confidence in long~web rather than circular-net
machines labored under the mistaken impression that "the
latter had already accomplished its historic misslon", not

- impressed by the fact that the production capacity of cir-

cular-net machines accounted for about 60 percent of the
paper making in China, including machines for the production
of paper board. In unit proportion, circular-net machines
constituted 80 percent of the paper making machlnes in
China, Also, in view of the fact that thls model was mainly

-
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used for the pro_‘duct‘i’on*ofv"Cultural"lpaper;-iw‘im'prove-E
ment would contribute dlrectly to support of the cultural .
revolution. Included among other advantages were a low
investment cost, easy capltal construction and high maneus
verability of production in line with our policy of using
non-wood-fiber raw materilals in paper amking for ‘the supé . .
port of large and medium entérpprises in particdlar and -
medium and small enterprises in geéneral, Henc¢e 1its im- =
provement in production technique would be construed as
being realistically significant in the present "increase=
production, conserve-resources movement", which would be

of even more far-reaching significance o the future growth
of paper making industry in China. “At the Shantung Paper .
Mill (Head;Wprks),ithe”dircularahet‘was,kept air-tight, by .~
& puﬁpingjqevice;;to”gccelerate‘the~remea1*dfgﬁqisture»and
to step up the“maChiﬁefspeed;8°These-unitSfalréady;pene-
trated'thrcughjthe'maJOr_barriqrﬁof{loc»metéré pér minute '~
while most adv&nced'ﬁnits'wbre;¢r¢d;téd*with a -speed of 185 -
meters per minute, Accompanying the development of the -alpr=
tight circular web was the guccessful experimentation of an
axleless vacuum circular-net by the Pao=shan Paper Mill,
Shanghal, By increasing 1ts vacuum, the machine speed was
known to have increased by about 40 percent compared with
the Shentung mlll. o _ . el
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STUDIES AND PRODUCTION EXPERIENCES ON BAMBOO
PULP FOR PAPER MAKING

| LTtiébig a translation of seléctions of an article
prepared by Paper Mill No 601 appearing in Isao-chih Kung-
zﬁg, (Paper_Indlistry), No 11, 7 November 1959, pages 23,
2k, 28, 29,7 | |

During the past decade, production of high-grade
paper with bamboo filber achieved definlte results under

 Party's correct guldance, As far back as 1956, 100 percent

bamboo pulp was employed in China for the manufacture

of lithographic and typewrlting paper, and by addling some
ingradients to the pulp it was possible to produce "ch'ing-
k*o", teletype, industrial and technical papers. Only -
through many trials were difficulties finally overcome 1in
producing high-grade paper with bamboo fiber as raw mater-
1al, In early Liberation period, only small amounts of
bamboo pulp board and bamboo fiber pulp compounded with
forms of pulp were used to produce poor quallty printing
and writing paper but after repeated testing, llthographilc
printing paper was produced in 1953 wlth ingredients con-
taining bamboo, peeled bamboo and semi-prepared pulp. In
1956 standard lithographlic and type writlng paper was manu-
factured with 100 percent bamboo pulp. To meet growth ‘
needs after expansion in 1957, bolling advanced from the

unitary preparation of pulp to lntegration == from bamboo

corresponding in kind and age to ones different in kind
and growthe The principal testing experlences and produc=

~ tion factors for the preparation of pulp in past years were

recounted as follows: :
I. Utilization of Bamboo Resources

A, General report on bamboo as paper making mater-
i1al: Bamboo is a plant of "single seed leaf" family,
multifarious in variety varying from 0.6 to 20 centimeter
in diameter; its length varles from & low of 30 centimeters
to a high of 30-40 meters, Its chemical composition and
fiber characteristics are shown as follows:
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&m?réﬁuetion - Name of Raw F-Benzene Alcohola Extrac-
‘Canxar B ﬁaterial - ticn (bf

@wLignin

H«ﬁel nlose c B.(%)

I»Cellulose a-(%)

,mﬁgistur% Gontent

ﬂmﬁirt éontant

Du%x§ractian 1n Hot Water

EuZ%,NaOﬂfEXt”QQtion‘(%)

.-

l=-Ho=chiang ’*BnYuanmt'zu Bamboo (tender)

Ho<chlang rk-eneuyear Grawth
Ho~chiang szellow B&mbom (tander)
Ho«chiang 6-0ne-year Growth (yellow)
Fo~ehi&ngi f7~Two~year Growth (yeilow)

Ho~ahiang~~ 8~One-year Growth (white)

Ho~chlang Q-Soaked Bamboo (tenﬂer)
2linmch'l 10~Soaked Bamboo (tender)
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In texture, bamboo joints and resldues, sheaths and
stems ‘vary in compositlon. In view of the fact that im-
proper treatment would cause yellowish blemlshes and spots
to appear on the paper, an analysis of the lignin and C.B.
cellulose content in Plzu-chu (tender bamboo) and soaked
bamboo was made by Paper Mill No 601, the resultis being
‘shown in Table 2i ‘

o Taple 2 |
Item  Whole Bamboo  Joints Sheaths
Lignin Content (%)  19.35 | 24,51 25433
C.B. Cellulose | | o
Content (%)}» 65445 52431 . 50.48

: - For the production of hlgh quality paper, Joints and
sheaths should be removed but for the manufacture of or-
dinary paper this sltuation could be corrected by lmprov-
~ ing the boiling method. = o : .

: Also, the C.B, flber content varied as the bamboo
species differed, high in white variety compared wlth the
yellow and tender specles, On the basis of such an analy-
sis a retationship between production ratio and the bolling
test was worked out, An abnormally low production ratlo
jndicated that fibers were damaged during pulp preparation,
necessitating an immediate remedy. - »

, B, Fiber characterlstlcs: Fibers are like ribbons,
tapering off at both ends, 0,6 t0 4,5 or an average of 2,0
millimeters in length and 0,01 millimeters in width, or a
ratio of 200 to 1, In Table 3 length, width and cell wall
thickness of bamboo, wood and wheatstalk fibers were showl.

As indicated in Table 3, bamboo fibers by their fine~
ness and length excel in the manufacture of paper where
cohesion, porosity and absorptlon of resin, filler and
printing ink are required. These fine fibers and firm cell
structures are adapted to crushing by heavy devices and free=-
beating by reason of thelr tenacity and resistance to abra-
sion but they are liable to entanglement wvhile cells

possess better suspension strength. This free=-beating of
long fibers results 1n shorter fibers in prepared bamboo
pulp compared with woodpulp fibers and condensation of
bamboo pulp is also lower than that of woodpulpe '

Besides, bamboo pulp prepared with sulfates is com=-
parable to decilduous woodpulp but larger than evergreen
woodpulp in. semi=-flber content. A higher index was noted
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1n the rate of preparing bamboo pme campared with woodpulp.
Frae-—beating by héavy devices of bambso pulp was adequate
from the stanﬁpoint of hyﬁrolyeie, e :

. Table E
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e oo i = m Mt ns __h._,.,__.l‘.__,‘, - <o e . =

145 0 % i £.88m5 28 (1, 93) . 0.0096 w0 | - R R

2R f 1 0.70m5.40 €1.90) 0.0126' - [° 7 198 L6 D EREREMBE R

3F OB M 070430 (1.7R) 0.0084 22 ~ | ARSEREREY S

4® % } 0.66m-8.2T (2,60) 6.0122 164 &xﬁﬁiﬁ”&!%%@i
c S RCH (BB 1356 0 (Bedd | 0040 | 00 | 30 | Geamt .

& KO 08~1.7 (LB | 008 50 | 3.5 | Gram
C7E W 0320 @B | 0.0 53 | 5.2 |G

Y . U LT N

7A;§éﬁé of 'Rew Maﬁariai‘f};:;1-?a1~chia~chu (white)

‘B-Length of Fibver ”'T' :;uf'2~T' zu=chu (tender)
(Millimeter) B

C-Width of’ Fiber " R
(B’illimetar) R 4-Huang-chu (yellow)

’ﬂB-Hsi-fenguchn

“fbuLength-ﬁidth Rﬂbio ‘g3fﬁ ‘5~Timber (evsrgrsan)

E-Cell«Wall . Thieknaas L S«Tmber (deciduoua) o
(wei-mi) EEER R L
o T T-Wheatstalk R
* FeHemarks - - ; :
A ‘"8~Hua-1uns-chiao Ps.per Mill
Laboratory Figure Co

Q-Kote- Figuraa in . Gremt
brackets refer to flber
length of most specles. < . Grant
' Grant
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" of production ratio, "to'o-ch'ing-chu

II, Selection and Storage of Material for
: T Bambpo‘Pu1p’3reparation o e

_ After removing tips and sheaths, the bamboo 1is split
into strips of 25 millimeters in wldth and 1.3 meters in .
length., The joints'are erushed, packed and transported to-
the plant for chopping and boiling, 'According to rural -
methods of treatment, bamboo 1s classified under three .
categories == yudn-chu or original bamboo, soaked bamboo .
and semi-preparséd bamboo,  When bamboo is sent to the plant
after itfié~cut'andfdriedi'it 1s known-as "yuan-chu", It -
is termed "t'o-ch'ing=-chu" or soaked bamboo 1f it 1s lmmer-
sed in ¢lear water for about two months after it is cut,
Bamboo is sométimes soaked in a tank for about 15 days,
taken out, dried and bolled 1h an open vessel for 12 hours
after soda ash of 7 percent strength.(containing'75~percent
sodium carbonate) is added, It 1s dried after the elimlna-
tion of the black fluid. This materlal 1s known as "pan-
shou-liao" or semi=-prepared material, In boliling, less .
soda ash (eomputed according to NaOH) by 1 percent is used
for soaked bamboo than for original bamboo while the semi=~
prepared material-ls boiled in a solution containing less
soda. ash by 2 percent compared'With“"yuan-chu".~'In,terms

' and "yuan-chu" are
about the same while "pan=shou-liao" is higher than "yuan=-
chu" by 1.5 percent, Original bamboo ls preferable to
soaked bamboo -or seml-prepared material since less proces= .
sing is involved., - ‘But in the interest of producers possess=-
ing the necessary tools and for the utllization of man-

power, vast quantities of soaked bamboo and semi=-prepared

material were used for a considerable period of tlme until

after 1957 when only original bamboo -wasg accepted. .

In regard to bamboo specles, Mill No 601 used as 2
rule pai-chla=-chu, t'zu-chu, hsi=feng-chu and huang=chu, _
The first mentioned variety is .preferred because of 1its loose

. texture, easy access to soda ash solution, low consumptlon

of soda ash and high production ratio and fiber tenslle
strengths - T!'zu-chu and huang=chu follow in the order of -
these quallties, S B e o
-~ In the order of growth period, bamboo is classl=-
fled as tender (less than a year), one~-year, two-year and
three-year growth (a mature growth). .
" Tender bamboo is lower in wood fiber -and higher in

fiber element content and is capable of belng treated with

less soda ash while its higher water content, greater
decomposability, lower storability and shorter cutting
period may be mentioned as its drawbacks, Nature bamboo
may be cut at any time and can be stored easily but it has
a higher wood fiber and a lower fiber element content,

35




oo .

. Semi~-prepared material  is not inviting for vermlin
during storage because it 1s boiled in a solution contain-
ing 7 percent sddavash;%fﬂrfo-ch?ing-chuﬁeisualso‘1ess
inviting to attack by vermin and more ‘storable because 1t-1s
rid of soluble starch and resin during immersion, - But - .
"yuan-chu", especially tender specles, 1s llable to &cttie .
worm-eaten and ‘As not. easily storable because 1t contains . -
starch and yesin, . Vast quantities of "yuan-chu" are used .-
in Qrde?“tq*IOWer”the-cbﬁt%of-prbductionrn??roqeﬁﬁingnoﬁ L
the]farm'1s%unsatisfactoryjunderfexisting»circumstances;,;‘d
Tests were conducted at the mill with the: object of solving
the problems of storage and pestsi The bamboo was sprayed -
with insécticide*(66‘6§, and’ the worm-eaten bamboo was fumle-.
gated with sulphur satisfactorily (research in this regerd
wae given. in brief), According to farmers! experlence, ..
bambOO‘felléd-1nfspr1ng.13'far;more‘inviting,to.verminvthan
that sut in winter,’ The truth of this statement remeins -
‘to be proved. Apart from"&ttack by. vermin, measures should
be taken against formatlon 'of mold. _Residuel water content
in bemboo strips should be taken out and reduced. to & -
minimum of 12-14 percent before they are stored, Storage .

rooms should be well -ventilated. = = . . ‘ .
III. Bolling Tests on Mixed Materlals —

. To meet the growth requirements of production, the . .
use of bamboo must be broadened. * Included in this test are.
the following ltems: ' measurement of bamboo fibers of -~
various length and width, solubility of wood fiber elemen
in 1 percent NaOH solution, mixed boiling of mature and -
other species of bamboo and the effect of the liquid ratio
and boiling time on tender bamboo specless ... ... '

- -*“-Table 10 shows the comparative length and width of
" paper pulp making bamboo fibers, - e e

B  5Explanatory“notéf*4T’Zu-chu; huange-chu and pan=chu - -
are ldentifled with thelr comparatively long fibers while
p'ing~-chu, mu<chu, farg=-chu and leng=-chu are characterized
by their shorter fibers., The difference in width is mostly
irregular, ' Fang-chu Tibers average only 14012 millimeter
in length, éven shorter thdn fibers used for the produc=-
tion of pulp for lithographic printing paper. Difficultles
would be encountered ‘Af these short fibers were used without
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PRODUCTION OF LITHOGRAPHIC PRINTING PAPER
. WITH 100 PERCENT RICESTRAW PULP

fﬁhis_is a trans1ation‘of‘selections of an article

prepared by the Fine Pulp Production Research Committee of

Li-hua Papér Mill appearing in Isao=chih Kung-yeh (Paper
Industry)y No 12, 7 December 1959, page 4o/ =~ =

- In the past, Li=hua Paper Mill depended on lmported
wood and reed pulp for production of paper board, accounting
for over 80 percent of the pulp consumed, In 1952 work was
begun on the manufacture of convex printing paper with a
mixture of 25 percent ricestraw pulp but production volume
was low and quallty was poor, In 1954 lithographic print-
ing paper was manufactured with a mixture of 25 percent rlce-
straw pulp. Because of the presence of dirt, there wvere
500-1,000 yellow spcts per square meter and the finished
product was raied ‘substandard, Then, by regulating produc-
tion techniques and by lmproving operations, the quality of
ricestraw pulp was elevated and single-slde lithographlc
printing paper was manufactured wlth 50 percent ricestraw
pulp in the mixture, Consumers were satisfled as quallity
was improved. But ‘the question arose: Could quallty be
further improved to produce high quality paper? Further
probing was requlred in coping with problems of ridding the
pulp of excessive moisture and of ‘drying on a long~-web
machine, In 1958 &' research unlt for examination of speclal
problems was formed with the Shanghal Paper Industrial
Company, the Paper:Making Planning Department and the Li-hua
Paper Mill as participants. A few hundred tests were con-
ducted on new production procedures and technlcal factors.
During the Great Leap Forward perlod, the Party polnted out
the necessity of doing away with superstitlon, liberatlng
thinking and broadening the use of plants to overcome diffl-
culty in manufacturing ricestraw pulp. Not only should '
more straw pulp be introduced but also 100 percent rice-
straw pulp should be used for the production of superior
quality paper, In 1959 an item entltled "utilizatlon of
straw fibers for the production of high=-grade cultural
paper" was embodled in Princlpal ILlght Industry Sclentific
Research Plan by the Minlstry of Light Industry and Llght
Industry section of National Scientlfic Committee, and 1t
was demanded that "100 percent straw flbers be employed
for the manufacture of convex printing and copper plate
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printing paper on long~web machine at a speed exceeding
100 meters per minute and that printing needs be met in
quality." _ ' |
This further strengthened our conviction and deter-

~ mination} 'Under the Party's support, four large scale
productioh’ tests Were undertaken and productlon procedure
was adjusted without compromising the existing straw pulp
production’ 8ystem with simple equipment, Under the direc-
tion of thé Shanghal Paper Industry Company and the Paper
Making Institute of the Sclentlific Research Department of
~ the Ministry of Light Industry and with the cooperation of
the entire corps of employees and workers of Li~hua Paper
1ill, bleached ricestraw pulp was manufactured under a new
production technique on September 9, 1959 and grade I
‘1lithographic printing paper was produced with 100 percent
ricestraw pulp on September 13. During these operations,
the machine speed was set at 104 meters per minute, Not
only was movement normal but also the quality of product
measured up to the standard set by the Minlstry of Light
‘Industry. This achievement was regarded as a tribute to
the great Tenth Anniversary of the founding of Communist
China . ' .
~As for mass production estimate, bleached, sulfate-
treated ricestraw pulp used in the manufacture of CGrade I
1ithographic printing paper could be produced at a cost of
about 600 yuan per ton, which was lower in production cost
than bleached, sulfurous acid treated woodpulp board manu=-
factured by the Kal-shan-t'un Paper Mill., According to
June 1959 data, the production cost was placed at 731 yuan
per ton, Of the figure of 600 yuan per ton, alkall ac-
counted for about 30 percent, By reclaliming the loss 1n
black fluild and by utllizing by-products, a further drastic
lowering of production cost was possible, :

Legend for Table 5

A-Neme of Mill

B-Li-Hua September 13, 1959
C-Li=hua September 13, 1959
D-Shih-hslen July 4, 1959
E-Date o |
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411 ‘ Nag&tiv& 128 " Paper Section of
‘ B - Bhanghei Light
Industyy. Industris
R@zeareh Inatiut@

“}3~§a@ea' lg x indicataa eunat&nﬁar& preﬁuation A in@iaates

uﬁ&ﬂli&ﬁﬁ@ with grede I§ production standard.,
e . 2. Shihe~hsien Paper Mill figures &re shownu in the
semples while figures in respect to Li-hus Paper Hill were

" determined by tbhe Mill in conjunetlion with the Paper Making

Reseerch Seetion of the Light Industry Reaearch Institute of

Shanghal City.
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RESEARCH REPORT ON EXPERIMENTAL PRODUGTION OF RAYON

)

PULP WITH RICESTRAW AND COTTONSTALK

~ /This is a translation of an article jointly written
by Chang Cheng=-ya, Ll Yung-ts'al, Wang Hou-chi, Lin Shen-
ch'ing; Hsu I-ch'iung and Kuan Kuo-hua of Instltute of
Chemistry, Wu-han Branch, Academia Sinica; appearing ln
Tsao-chih Kung=yeh, No 1é,'7 December 1959, pages 26,27/

o In polht of production volume; ricestraw and cotton=-
stalks are considered as important farm by-products 1n
China as they contaih over 40 percent cellulose, which 1s
economically significant as raw material for the produc-
tion of synthetic fiber, Concluslon from recent research
and experimentel work in China indicated that it was baslc~
ally possible to develop fibers from herbage. Important
results from & systematlc study on bagasse flber were
obtained and a well defined production technique was chosen
in trying to prepare pulp wlth other raw materials, _

This study was concerned wlth ricestraw and cotton=
stalks., Thelr chemical composlitions were examined and
accomplished results in China were used as reference; pro-
per production factors were adopted for the manufacture of
bleached pulp; and an analysls of finished products at
various stages .together wlth a certification of the quallty
of bleached pulp was undertaken to explore the posslibllity
of preparing rayon pulp and to pave the way for further
testing in thlsregard. Finally, appropriate factors for
production of pulp with ricestraw and cottonstalks were
brought up. - :

I. Raw Materiél

The Ricestraw and cottonstalks used by us were sup-
plied by an experimental farm of the Institute of Agricul~
tural Science Research of Hupeh Province, Cottonstalk was
labeled with the character "tei", No 15, and harvested 1n
August 1958 while ricestraw was of the "sgu-shang=-yu"

strain harvested in late 1958.
Stripped of leaves and heads, the ricestalks were

eut into strips 2-3 centimeters long; and the cottonstalks
were chopped into short strips of 1,5-2 centimeters long’
and then crushed into flakes after removing stems and roots.
After measurement of their molsture content, they were
stored separately in hermetically sealed glass containers.
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B An analysis of these raw materlals was shown in Table
| 1 and other materials were listed for comparison. '

. ' \

| | B T A g%ble'l ‘ S o :
| , Ricestrayw and Cottonstalk == Thelr Chemical Composltion

As Compared With Those of Other Materials

Legend rgr Table 1 -

40 xp 8.0

CSAEE Bom Bnrm i an x-nlxx
R M X L [
SR O CIRNCIMECIRRETRRCINRE S

“H1.68 | 85,73 | 63,52 20.54] 2.08 18.97

dmom
C2W W 158 1130 [ 45.63 16,44 1.61 19.98
3K ¥ 473 —~ |57.60 30,68 419 19.93

49;17;22.605 6.42 15.02

64.65 73.84) 1.78 20.58
45.86 26.70, 12.13; 21.26
L 60,02 1509 2.72| 18.06

L X W 1.5
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A=Chemical Composition ;Aill;ﬁ1éeétgaw
BeAsh (%) o " 2aCottonstalks
G-Insoluble Ash in Acld  3-Reeds
D-Cellulose (%) o ' AAWheatstalk |
E-Pentééan»(%)f: L ',S-BagaSSQ}'_; |

| vF-Bénéene & Aloohol N _'6-“Hsia6~yéh~ehan5“

Extracts (%)
G<Lignin. (%)

.7~Soybegn'3talks'

B=Raw Materials

~ Notes: (1)

(2)

(3)

Insoluble ssh in scid was analyzed a&s per

‘Soviet Formula from "Paper Makers' Handbook",
- ‘page 794, published by Light Industry Pub-

lishers, 1957, . o ,
Cellulose and lignin contents were net without

ash, Ricestraw when treated with 72% HpSO
sontained 34,93% ash in insoluble substances
end showed 14.35% ash when treated with ethyl
alcohol nitrate. Treated cotionstalk gener-~
ally showed less than 2% ash in inasoluble matter.
Pentosan content figure in soybean stalks was
derived from an original report on furfural
growth ratio times 1.38.
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11, Preliminary Hydrolysls

, Compared with ricestraw, cottonstalks, while con=
taining a lower amount of cellulose showed also & less
amqunt of cinders, lignin and pentosan, the pulp beling well
‘suited for the production of rayon, Ash content in rice~
~ stalks was particularly high while insoluble matter 1n
acld accounted for over 85 percent, other constituents
belng normal, The pentosan content was lower than that of
wheatstalk or bagasse or "heiao-yeh-chang", It was felt
at first that by adopting a correSpo?%}ng or milder degree
of hydfz}ysis applicable to bagasse ~and "hslao=yeh- '
" chang" pentosan content in ricestalk in semipulp form
could be lowered to about 10 percent. Conditlons for pre=-
1liminary hydrolysis to be adopted were shown in Table 2,

, High compression was of the electric oscillating
type with an amplitude of 4,5 centimeters at 50 vibrations
per minute from the rise in temperature during vibration
to the termination of heating. The furnace was made of
stainless steel and its capaclty was one liter, Testlng
results shown in Table 2 demonstrated that the pentosan
content was high when the temperature for hydrolysis was
low. Only when the temperature was ralised to 180°C could
any drop in pentosan content be clearly noted, In reports
already published there was difference of opinion regard-
ing the influence of ?g§?o%ysis on ash content in pulp

for rayon production 5), It was indicated in testing
that where the aclid content of ash in insoluble substances
was high (such as ricestraw) preliminary hydrolysis showed
1ittle effect in lowering the content of ash but 1t was
offective when the acid content of ash in insoluble matter
was low such as in cottonstalks. ‘
The rate of yleld from preliminary hydrolysis was

jower in ricestraw than in cottonstalks or "hsiao-yeh=
chang" or bagasse.
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| rable 2
Ricestraw and Gottonsta k: Testing conditions For
.. . And Results or Preliminary Hydrolyaia*
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i . Legend for Table 2

A-Raw Material  1-Numbering
- B-Ricestraw = - 2-Liquid Ratlo:
-Cottonat&lk . 3eMaximum Temperature (00)

' D-Conditions A-Raising Temperature (Hinute)
| 5-Preserving Temperature (Minute)
6-Lowar1ng Temperature (Minute)

7-pH Value
8~Anslysis of Semi-Pulp 9~Rate of
. Yield (%)
12~ #Due to & defective release in 10«Ash COntent
the high eompression furnace during (%) :
testing, heating was stopped so
that the temperature might drop of 11-Pentosan(%)

its own ascord to facilitate discharsge.
13- **Hydrolgsis was pefformad at a maximun temperature

of 140°C while the solvent was prepared at & concen-
tration of 0.06% HpS0, solutilon. ,
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‘III. Boiling

Boiling was done in a high compression furnace
similar to that used for preliminary hydrolysis. Bolllng
factors were shown in Table 3, In the absence of pulp
selecting equipment, 1t was necessary to increase the pure
alkali content to gilve full decompositlon by boiling.
Steam was released as the temperature subsided, The dis=
charge was flushed until no trace of alkall was lefi.
While ricestraw pulp appeared white and clear in color,
the fibers were coarse and hard: On the other hand, cotton-
stalk pulp looked greyish and dark, and its fibers were
soft and looses From unbleached ricestraw pulp 1t was
revealed that while its content was hlgh, 1t dropped
rapidly when 1t was treated by the sulfurous method,
These satisfactory results disproved the general assertion
that it was difficult to rid ricestraw of 1ts ash, Pen-
tosan content in unbleached cot%o?stalk pulp was already
lower than that of bagasse pulp 5) vut stability was noted
in unbleached ricestraw pulp. Compared with other half-
hydrolyzed pulps prepared from other grasses under similar
conditions, the‘pentosan-conten?-?fvbagasse after bolling
would decrease by 9.83 percent (5) (productlion volume of
furfural multiplied by 1.36); that of "hsilao-yeh-chang"
by T.68 percent; and that of cottonstalk by almost 5 per-
cent, Evidently, the pentosan in ricestraw was high 1n
drug resisting power., ’ : N

: As for hardness, both unbleached ricestraw and
cottonstalks were rather low, and it was especlally true
with ricestraw., Refining could be simpllfied by dispen-
sing with the chlorinatlon stage. . .
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Tasﬁing and Bailing Faotors Fer half«?repared '
Ricestr&w and ccttonﬁtalk Pulp

Ao " # 15 - ; o ﬁ‘;
’3. ‘i_{‘ _ﬁ . ~\::\.'.'Z':.~;... - 3 . %_. ~. _1-:.~_. .
N 2 0of e ] o1 1%
) 2 AWML OXE | 2 | 3 % 17
gy PO .
B kOO, 1 20 % .. %0
4w w0 vs] 18 | L8 | 18
& omMBHCO T 1t 1600 ! 1wS | 17s°
6 AR 30 | e0 . 80 | 80
T REMMG . so . e | 9 © e
& ARAMMOH | e | 1o, 180 | 188
9 uﬁ-&i”\s») | 2798 1665 | 2476 24.80%

ettt {
e » &5%&%
1 B &L ff; & %ﬁf*mﬂ&mﬁa &Kﬂﬂ

Lepend for Table §
A=Reaw Mﬁt&ﬁi&l 1-Numbering

B-Ricestraw v S«Pure Alkall (Computed as HasD Against
Well-Dried Half-Prepared Pulp in %)
C=Cottonstalk
' 3=Degree of Sulfatlzation
DeFootors

4eliguld Ratlo
SeMaximum Tempsrature (9C)
6=Rise in Temperature
7-Heating (Minute)
| 8-Total Boiling Time (Mimute)
| o o geRute of Yield¥ (%)
10-  #Gomputed Aecsrdin@ to Raw Meterial

1i= #ﬁiialﬁ R&te ATker Ab&nﬁenment of Unbolled Cozrse
Fibers
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Table 4
Quality of Unbleached ﬁicestraw and Cottonstalk

Index Potassium Ash Pentosan Lignin Cellu=
' Permanganate (%) (%) (ﬁ) lose
Name and No, (Value) e
of Unbleached ' ‘
Materlal’ ' _
Ricestraw Ol  3.75 0.85 16,29  1.37 98,02
| 02 444 1,13 17.48  3.06  93.86
Cottonstalk 11  8.27 1423  5.35 - 1,38 99.80

IV. Multiple-Stage Bleaching

Unbleached ricestraw and cottonstalks were to be
refined according to conditlons indicated in Table 3.
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o " Tavle. 5
R@finang Gonditione for Unblesched
Bicestravw g Gottanﬁt&lks

;
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# R I S T S R A Y
AE T 1¢: SN A U T
Lepend ﬁmv Eable 5
Aw?asﬁimg Sample . l=Tunbering

B~Unbleached Ricestraw 'awchlarlnatiﬁn: Amount of ?%%@rine

Guliphlesched Cotitone~
&t%AE , 3~Tempersture (°0)

DeEleaching Conditions be-Time {Minute)
S=pH Value

G=-Treatment By Alkeli: Amocunt of
Alkall

7-Temperature (°C)
_ B-Time (Mimute)
9-Rleaching: Amount of Chlorine (%)
10=~Temperature (OC)
‘limTima (Minute)
12pr Velue |
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~ 13-Treatment By Acid: Amount
of Acid (%)

14-Temperature (°C)
15=-Time (Minute)
Notes: 1. Concentration of pulp at 3% during bleaching,
2, Amourt of chémical agent td be uded according
to percentage of well=dried amount of inter-
mediary product as ylelded in a precedlng op-
eration, ' _ ‘
e kOEA, 02p were unbleached pulp obtained under

No, 02 boiling conditlons and treated respec=
tively under dissimllar refining conditions,
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FOR REASONS OF SPEED AND ECONOMY
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