Office de la Proprieté Canadian CA 2749168 C 2017/09/12

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 749 1 68
dindusitie Ganada Induty Ganada 12 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de dépét PCT/PCT Filing Date: 2009/12/09 (51) CLInt./Int.Cl. D271H 11/12(2006.01),
(87) Date publication PCT/PCT Publication Date: 2010/06/17 D21¢ 3/00(2006.01), D2TH 27710(2000.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2017/09/12 Ll HONGFA. CN:
(85) Entree phase nationale/National Entry: 2011/07/07 SONG, MINGXIN, CN:
(86) N° demande PCT/PCT Application No.: CN 2009/075431 \E/;YA\I(\'A%J“@NCI\QN’ CN;
(87) N° publication PCT/PCT Publication No.: 2010/066195 XU. JINXIANG, CN:
(30) Priorités/Priorities: 2008/12/09 (CN200820180853.8). HE, ZHONGCHENG, CN
2008/12/09 (CN200820180854.2); (73) Propriétaire/Owner:
£OUV 12708 (LNeOURED 180899 7, SHANDONG FUYIN PAPER & ENVIRONMENTAL
£OUV 12708 (LNeUURED 100890, 1), PROTECTION TECHNOLOGY CO., LTD, CN
2008/12/09 (CN200820180857.6),
2008/12/09 (CN200820180858.0) (74) Agent: SMART & BIGGAR

(54) Titre : PAPIER BRUT, PROCEDE DE FABRICATION ET APPLICATION DE CELUI-CI
54) Title: A BASE PAPER, THE PREPARATION METHOD AND USE THEREOF

(57) Abrégée/Abstract:

A raw paper prepared by a mixed pulp including straw pulp, which can be used to prepare textbooks, writing papers and office
paper with good performance, and the producing method of said raw paper are provided. The weight proportion of the straw pulp
In the mixed stock Is from 10% to 100%, and the straw pulp has a hardness of KMnO, value 10-17, an average fiber length of 0.1-

2.5 mm, a tensile index of 23-57 Nm/g, a tearing index of 3.0-6.0 mN-m2/g, a folding endurance Iindex of 2-6 kPa-m2/g and a
whiteness of 28-50%. Either, the L value of the hue of said raw paper Is 65-95, a value Is 0-5, and b value is 0-40. The KMnO,
value of hardness of the pulp after oxygen delignification is 10-14. The method includes: adding grass-series raw material into a
digester, then adding cooking liguor, heating the cooking liguor to 100-200°C, pressurizing to 0.3-0.9MPa, cooking for 150-250
min, extruding the pulp, washing and obtaining the straw pulp. The amount of the ammonium sulfite of the cooking reagent Is 5-
20% of the absolute dry material, and the amount of the sodium hydroxide Is 0-15% of the absolute dry material, the liquor ratio is
1:2-15.

e

T N §.
.l.!.\‘\-c.c..--.
. T

3 '_{,-.T'l'.
o~

C an a d a http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02749168 2011-07-07

Abstract

A raw paper prepared by a mixed pulp including straw pulp, which can be used to
prepare textbooks, writing papers and office paper with good performance, and the
producing method of said raw paper are provided. The weight proportion of the straw
pulp in the mixed stock is from 10% to 100%, and the straw pulp has a hardness of
KMnQ, value 10-17, an average fiber length of 0.1-2.5 mm, a tensile index of 23-57
Nm/g, a tearing index of 3.0-6.0 mN-m2/g, a folding endurance index of 2-6 kPa-m2/g
and a whiteness of 28-50%. Either, the L value of the hue of said raw paper 1s 65-95,
a value is 0-5, and b value is 0-40. The KMnQ4 value of hardness of the pulp after
oxygen delignification is 10-14. The method includes: adding grass-series raw
material into a digester, then adding cooking liquor, heating the cooking hquor to
100-200°C, pressurizing to 0.3-0.9MPa, cooking for 150-250 min, extruding the pulp,
washing and obtaining the straw pulp. The amount of the ammonium sulfite of the
cooking reagent is 5-20% of the absolute dry material, and the amount of the sodium

hydroxide is 0-15% of the absolute dry material, the liquor ratio 1s 1:2-15.
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A base Paper, the Preparation Method and Use Thereof

Field of the Invention

The present 1nvention relates to a base paper (raw i)aper), which can be made into
various processed paper, such as the papér sheet of a textbook, the thin layer of a
" notebook or wrap paper, the flake structure of household paper or the basé layer of

office paper. The present invention also relates to a preparation method of the base

paper.
- Background of the Invention

In the prior art, there exist the problems of stimulation to eyes caused by the
whiteness of textbook, notebook and duplicating paper, and the use of a large number

of chemicals resulting 1n environmental pollution.

No other dyes, pigments or dyeware are added into the base paper of the present
mvention. In most cases, the base paper 1s not bleached or just lightly bleached, and
the resulting base paper per se has a natural yellow color which is beneficial to the
vision, so as to achieve the purpose of protecting eyes and preventing myopia. At
the same time, by employing 100% of the base paper, the damage of chemicals such
as dioxin to humans can be avoided, that is to say, the base paper of the present

application 1s environment-friendly.
Summary of the Invention

A primary object of the present invention is to provide a base paper;

Another object of the present invention is to provide a preparation method of the base

paper.

A turther object of the present invention is to provide the use of the base paper in

paper production.

In order to achieve the objects mentioned above, the invention takes the following
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technical scheme:

A base paper, which is made from mixed pulp comprising straw pulp and industry
pulp, wherein the weight percent of the straw pulp 1s 10-100 wt.% of the mixed pulp,
preferably 30-90 wt.%, more preferably 40-80 wt.%; the straw pulp has a hardness
with potassium permanganate value of 10-17, an average fiber length ot 0.1-2.5mm, a
tensile index of 23-57Nm/g, a tear index of 3.0-6.0mN-m?/ g and a folding number of

2-6kPa-m*/g; and the straw pulp has a whiteness of 28-50%, preferably 30-45%, more
preferably 25-43%.

A method for preparing the base paper, wherein the method comprises: putting the
orass material into a cooker, adding cooking liquor, and then heating the cboking
liquor to 100-200°C, increasing pressure to 0.3-0.9MPa, keeping cooking for- 150-250
minutes, and obtaining the straw pulp after pressing and washing; and 1n the cooking
liquor, ammonium sulfite is used in an amount of 5-20% of bone dry raw material by

weight, sodium hydroxide is used in an amount of 0-15% of the bone dry raw matenal

by weight, and the liquor ratio 1s 1:2-15.

Preferably, the method comprises: putting the grass matenal into the cooker, adding
cooking lliquor, and then heating the cooking liquor to 156-173°C, increasing pressure
to 0.6-0.75MPa, keeping cooking for 180-220 minutes, and obtaining the straw pulp

after pressing and washing; and in the cooking liquor, ammonium sulfite 1s used in an

amount of 9-15% of the bone dry raw material by weight, sodium hydroxide 1s used 1n

an amount of 0-8% of the bone dry raw matenal by weight, and the liquor ratio 1s

1:6-10.

The method further comprises oxygen delignification after washing, which comprnses:
pumping the pulp after cooking or washing to an oxygen delignification reaction
tower for a reaction of 60-90 minutes and obtaining the straw pulp, wherein, a
temperature and a pressure of the pulp 1s respectively 90-100°C and 0.9-1.2MPa at the

inlet of the reaction tower, and 95-105°C and 0.2-0.4MPa at the outlet; and the alkali
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used in the oxygen delignification is 2-4% of bone dry pulp based on sodium

hydroxide, and oxygen is added in an amount of 20-40kg per ton of bone dry pulp.

The method further comprises oxygen'deligniﬁcation, which comprises: 1) regulating
concentration of high-hardness pulp which is obtained after cooking; 2) pumping the
high-hardness pulp to an oxygen delignification reaction tower and adding sodium
hydroxide and oxygen; 3) the high-hardness pulp being subjected to delignification
reaction in the oxygen delignification reaction tower, wherein the concentration of
high-hardness pulp refers to regulating the concentration of high-hardness pulp to

8-18%; the oxygen delignification is preferably single stage and carried out in the

oxygen deligniﬁcatidn reaction tower.

Preferably, during the oxygen delignification, a temperature and a pressure of the pulp

ts respectively 95-100°C and 0.9-1.2MPa at‘an inlet of the reaction tower, and
100-105°C and 0.2-0.4MPa at an outlet.

Alkali used 1n the oxygen delignification is 2-4% of bone dry pulp based on sodium
hydroxide, oxygen 1s added in an amount of 20-40kg per ton bf bone dry pulp; and the

straw pulp reacts in the reaction tower for 60-90min.

Preferably, the pulp 1s heated to 70°C and conveyed to a pulp pipe before the oxygen

delignification.

Preferably, a magnesium salt is added in amount of 0.2-1% of the bone dry raw

material by weight as a protective agent in the oxygen delignification.

Preterably, a bleacher 1s added in an amount of 1/10~1/4 the one of the prior art.
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The invention as claimed relates to

- a straw pulp, having a hardness with potassium permanganate value of
10 - 17, an average fiber length of 0.1 - 2.5mm, a tensile index of 23 - 57Nm/g, a tear index of
3.0 - 6.0rnN~rn2/g, a folding number of 2 - 6kPa-m2/g; and a whiteness of 28 - 50%, wherein
the straw pulp is obtained from one or more of wheat straw, rice straw, cotton stalk, giant reed

and reed;

- use of a straw pulp as described herein, in the manufacture of a base paper,

wherein, the base paper has a Hue L* value of 65 - 95, a* value of 0 - 5 and b* value

of 0 - 40;

- use of a straw pulp as described herein, in the manufacture of a base paper,

wherein the base paper has a Hue L* value of 70 - 94, a* value of 0 - 4.5 and b* value

of 0 - 35;

- use of a straw pulp as described herein, in the manufacture of a base paper,
wherein the base paper has a Hue L* value of 80 - 91, a* value of 0 - 3 and b* value ot 0 - 30;

and

- a method for preparing a straw pulp as described herein, comprising: putting
a straw material into a cooker, adding a cooking liquor, and then heating the cooking liquor
to 100 - 200°C, increasing pressure to 0.3 - 0.9MPa, keeping cooking for 150 - 250 minutes,
and obtaining the straw pulp after pressing and washing; and 1n the cooking hquor,
ammonium sulfite is used in an amount of 5 - 20% of bone dry raw material by weight,
sodium hydroxide is used in an amount of 0 - 15% of the bone dry raw material by weight,
and the ratio of bone dry raw material to liquor is 1:2 - 15, wherein, the method further
comprises an oxygen delignification after cooking or washing, the oxygen delignification
comprising: 1) regulating a concentration of pulp which is obtained after cooking to 8-18%,;
2) pumping the high-hardness pulp to an oxygen delignification reaction tower and adding
sodium hydroxide and oxygen; 3) the high-hardness pulp being subjected to delignification

reaction in the oxygen delignification reaction tower, wherein, during the oxygen
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delignification, a temperature and a pressure of the pulp is respectively 95 - 100°C

and 0.9 - 1.2MPa at the inlet of the reaction tower, and 100 - 105°C and 0.2 - 0.6MPa at the
outlet; alkali used in the oxygen delignification is 2 - 4% of bone dry pulp by weight based on
sodium hydroxide, oxygen 1s added in an amount of 20 - 40kg per ton of bone dry pulp; and

the pulp reacts in the reaction tower for 60 - 90min.

The invention has the following advantages:

(1) Textbook made from the base paper of the invention as material can form the
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yellow vision environment to people without adding other dyes, pigments or colorant,
which achieves the purpose of protecting the eyes, prevention and treatment of
myopia;

(2) The straw pulp without bleaching in the invention avoids health threats caused by
dioxins and other environmental problém;

(3) Products made by the base paper are not added dye, pigment or colorant, and the

straw pulp is not need to be bleached, which reduces the cost of manufacturing.

Detailed Description of Preferred Embodiments

The following embodiments further illustrates the techmical solution of the present

invention. It will contribute to understand the advantages and effect of the invention.

The embodiments do not limit the scope of protection of the invention, and the scope

of protection of the invention 1s decided by the claims.

Example 1

The present example relates to the preparation method of the straw pulp.

The straw pulp of the present example 1s obtained after cooking and washing, or

obtained after cooking, washing and oxygen delignification.

The cooking of the invention can employ a common cooking method 1n the prior art,

such as ammonium sulfite, sodium hydroxide, anthraquinone-sodium hydroxide,

sulfate, or anthraquinone-alkali sodium sulfite cooking methods.

The method preferably comprises: putting the grass material into a cooker, adding
cooking liquor to the cooker and heating to 100-200°C, increasing pressure to
0.3-0.9MPa, keeping cooking for 150-250 minutes, and obtaining the straw pulp after
pressing and washing. Wherein, in the cooking liquor, the ammonium sulfite 1s used
in an amount of 5-20% of the bone dry raw material by weight, the sodium hydroxide

is used in an amount of 0-15% of the bone dry raw material by weight, and the hiquor
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ratio is 1:2-185.

More preferably comprises: putting the grass material into a cooker, adding cooking
liquor to the cooker and heating to 156-173°C, increasing pressure to 0.6-0.75MPa,
keeping cooking for 180-220 minutes, and obtaining the straw pulp after pressing and
washing. Wherein, in the cooking liquor, the ammonium sulfite 1s used 1n an amount
of 9-15% of the bone dry raw material by weight, the sodium hydroxide 1s used 1n an

amount of 0-8% of the bone dry raw material by weight, and liquor ratio 1s 1:6-10.

The oxygen delignification is carried out after washing to get the straw pulp of the

invention, and the pulp 1s obtained.

The oxygen delignification of the present invention comprises: pumping the pulp after
cooking or washing to an oxygen delignification reaction tower, in which the
temperature and pressure of the pulp 1s respectively 90-100°C and 0.9-1.2MPa at an

inlet of the reaction tower, and 95-105°C and 0.2-0.6MPa at an outlet.

Wherein, alkali 1s used 1n the oxygen delignification in an amount of 2-4% of bone
dry pulp based on sodium hydroxide, and oxygen 1s added 1in an amount of 20-40kg

for every ton of bone dry pulp for keeping reaction for 60-90min to obtain the straw

pulp.

The straw pulp of the invention has a hardness with potassium permanganate number
of 10-17, an average fiber length of 0.1-2.5mm, a tensile index of 23-57Nm/g, a tear
index of 3.0-6.0mN-m*/g, and a folding number of 2-6kPa-m*/g.

The straw pulp of the invention has a whiteness of 28-50%, preferably 30-45%, more
preferably 25-43%.

The straw pulp of the present example is obtained from one or more of wheat straw,
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rice straw, cotton stalk, giant reed and reed, preferably wheat straw and rice straw.

The example also relates to a mixture of pulp which contains other industrial paper
pulp. The industrial paper pulp comprises one or more of bagasse pulp, wood pulp,

cotton pulp, bamboo pulp or secondary fiber.
The secondary fiber 1s made from recycled waste paper pulp fibers.

The straw pulp has a weight ratio of 10-100% of the mixed pulp, preterably 30-90%,
more preferably 40-80%.

Example 2
The present example relates to a straw‘pulp which 1s the same as that of example 1
except the following difference: the base paper is made from the straw pulp with
content of 100% which has a hardness with potassium permanganate value of 10-17,

an average fiber length of 0.1-2.5mm, a tensile index of 23-57Nm/g, a tear index of

3.0-6.0mN-m*/g, a folding number of 2-6kPa-m°/g.

The present example also relates to an anti-myopia base paper of textbooks which 1s
made from the mixed pulp, wherein, the pages of textbooks with a whiteness of
40-76%, preferably 50~76%, more preferably 60~76% are made from straw pulp
without adding dyes, pigments or colorant. Further, the pages have an opacity of 70~

100%, preferably 80~99%, more preterably 85~95%.

The present example also relates to a base paper of publications which 1s made from

the mixed pulp, wherein, the base paper refers to the page here. The paper made from
the mixed pulp without adding any dye, pigment or colorant has a whiteness of
40-76%, preferably 50~76%, more preterably 60~76%. Further, the page has an
opacity of 70~ 100%, preferably 80~99%, more preferably 85~95%.

Example 3

This example 1s the same as example 1, except that straw pulp fiber and wood pulp
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fiber obtained by following method are interweaved each other to form a network

structure which makes the page multi porous, rough, has large area of opt‘icali joint

surface and high opacity.

The preparation method and properties of writing paper are as follows: putting the
straw into a cooker, adding cooking liquor to the cooker and heating to 165°C,
increasing pressure to 0.7MPa, keeping cooking for 24() minutes, and obfainihg the
straw pulp after pressing and washing.. Wherein, 1n the cooking liquor, ammonium
sulfite 1s used 1n an amount of 15% of the bone dry raw maternal by weight, sodium
hydroxide 1s used in an amount of 5% of the bone dry raw matenal by weight, and
liquor ratio 1s 1:8. The straw pulp has a hardness with potassium permanganate value
of 16, a tensile index of 28Nm/g, a tear index of 3.9mN-m*/g, a folding number of 3.4
kPa-m*/g, and a whiteness of 35%. Thé straw pulp and wood pulp are mixed to make

the writing paper (base paper) with dirt count of 75/ m” per 0.3-1.5mm” , opacity of

91%, whiteness of 51%.

The preparation method and properties of food wrap paper are as follows: pufting the
straw 1nto a cooker, adding cooking liquor to the cooker and heating to 160°C,
increasing pressure to 0.65MPa, keeping cooking for 200 minutes, and obtaining the
straw pulp after pressing and washing. Wherein, in the cooking liquor, ammonium
sulfite 1s used 1n an amount of 10% of the bone dry raw material by weight, sodium
hydroxide 1s used in an amount of 5% of the bone dry raw material by weighf, and
liquor ratio 1s 1:8. The straw pulp has a hardness with potassium permanganate value
of 16, a tensile index of 38Nm/g, a tear index of 4.8mN-m%/ g, a folding number of 4.6
kPa-m®/g, a whiteness of 35%. The pulp is used to make the food wrap paper (base

paper) with dirt count of 120/-m” per 0.3-2.0 mm®, bursting strength of 75kPa, and
whiteness of 28-60%. '

The dirt count of the invention 1s measured by the testing method of national standard

GB/T 1541-1989 (Paper and board-Determination of dirt).



CA 02749168 2011-07-07

Example 4
The straw pulp fiber of the invention is defined as the straw pulp fiber which is
obtained by the method of the prior aﬁ, such as cooking and washing, or cooking,
washing and oxygen delignification. The cooking of the invention comprises, but not

limited to, ammonium sulfite and alkaline method. The alkaline method comprises

anthraquinone-sodium hydroxide, sulfate or basic sodium sulfite cooking methods.

The preferable cooking method of the present example 1s as follows: putting the straw

material into a cooker, adding cooking liquor to the cooker and then heating to

100-2000, increasing pressure to 0.3-0.9MPa, and keeping cooking for 150-250

minutes, and obtaining the straw pulp after pressing and washing. Wherein, in the
cooking liquor, ammonium sulfite 1s used in an amount of 5-20% of the bone dry raw
material by weight, sodium hydroxide 1s used in an amount of 0-15% of the bone dry

raw material by weight, and liquor ratio 1s 1:2-15.

An oxygen delignification can be carried out after cooking or washing, wherein the

oxygen delignification comprises:
1) regulating concentration of high-hardness pulp obtained after cooking;

2) pumping the high-hardness pulp to an oxygen delignmification reaction tower and

adding sodium hydroxide and oxygen;

3) carrying out delignification reaction in the oxygen dehgnification reaction tower .

Wherein, the concentration of high-hardness pulp 1s regulated to 8-18%. In other

words, the oxygen delignification is carried out under a high concentration.

Preferably, the oxygen delignification 1s single stage and executed 1n the oxygen

delignification reaction tower, in which, the temperature and pressure of the pulp 1s

respectively 95-100°C and 0.9-1.2MPa at an 1inlet of the reaction tower, and
100-105°C and 0.2-0.4MPa at an outlet.
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Wherein, alkali used in the oxygen delignification treatment is 2-4% of bone dry pulp
based on sodium hydroxide, and oxygen is added in an amount of 20-40kg for every

ton of bone dry pulp; and the straw pulp reacts in the reaction tower for 60-90min.

Preferably, the pulp is heated to70°C and conveyed to a pulp pipe before the oxygen

delignification.

Preferably, magnesium salt with amount of 0.2-1% of the bone dry raw material by

weilght 1s added as protective agent.

Preferably, high-hardness of the pulp obtained after the oxygen delignification 1s
potassium permanganate value of 10-14, which 1s equivalent to 13-19.8 Kappa

number, more preferably potassium permanganate value of 11-13, which is e'quivalent

to 14.5-17.9 Kappa number.

The straw pulp of the present example 1s obtained from one or more of wheat straw,

rice straw, cotton stalk, giant reed and reed, preferably wheat straw and rice straw.

The example also relates to a mixture of pulp which contains other industrial paper
pulp, wherein the industrial paper pulp comprises one or more of bagasse pulp, wood
pulp, cotton pulp, bamboo pulp or secondary fiber which 1s made from recycled waste

paper pulp fibers.

Wherein the straw fiber preferably has a ratio of 10~100wt.%, more preferably 30~

97%, further preferably 51~95%%, most preterably 71 ~93%.

The household paper of the present example can be prepared only by straw pulp fibers
or by straw pulp fibers with other plant pulp tiber, such as wood pulp fiber, bamboo

pulp fiber and so on.
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The base paper of household paper has a tensile index of 1.5~4 N.m/g, preferably
2~3.5 N.m/g, more preferably 2.3~3.2 N.m/g, and the visible dust of 0.3mm*~
2.0mm” is 10~500/m’, preferably 20"j~-~400/m2 , more preferably 30~250/m’, and the

visible hole of 2~5mm on the household paper 1s 2~ 100, preferably 5~8&0, more

preferably 20~60.

The dust and hole of the present example are all meet with the national standard
definition, such as GB/T20808-2006. The base paper ot the household paper .of the
present example has a basis weight of 10~70g/m”, preferably 15M50g/m2, more
preferably 20~40g/m”. The color of the base paper is same as that of the straw pulp
fiber and other plant pulp fiber themselves. The household paper of the invention
refers to toilet paper, towel paper, wiping paper or tissue paper. Following 1s the

specific embodiments:

A flake tissue paper, which 1s made up by one base layer manutfactured by 50%

straw pulp fibers and 50% of the unbleached wood pulp fibers, wheren the base paper
has an basis weight of 10g/m®, a whiteness of 45%, the coIor of the base paper 1s the
color of the straw fiber and wood pulp fiber themselves, and the base paper has a

tensile index of 1.5 N.m/g, particulate matter of 0.3mm’~2.0mm” of less than 50

per square meter, and holes of 2~5mm of 3~10.

A flake tissue-paper, which 1s composed by three base layers manufactured by 100%
of the straw pulp fibers, wherein the base layer has an basis weight of 70g/m?, a
tensile index of 4 N.m/g, a whiteness of 35%, particulate matter of 0.3mm"~2.0mm"

of less than 400-500 per square meter , holes of 2~5mm of 50~100, and the color of

the paper 1s the color of the straw fiber itself.

A flake towel paper, which 1s composed by two base layers manufactured by 30% of
the straw pulp fibers and 70% of the wood pulp fibers, wherein the base layer has a

basis weight of 15¢/m®, a tensile index of 2 N.m/ g, a whiteness of 55-70%, particulate
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matter of 0.3mm’~2.0mm"* of less than 20 per square meter, and holes of 2~5mm of

70~90, and the color of the paper is the color of the straw fiber and wood pulp hiber

themselves.

A flake wiping paper, which is composed by four base layers manufactured by 60%
of the straw pulp fibers and 40% of the wood pulp fibers, wherein the base layer has
an basis weight of 50g/m”, a tensile index of 3.5 N.m/g, a whiteness of 40%,
particulate matter of 0.3mm’~2.0mm’ of less than 300 per square meter, and holes of

2~5mm of 30~ 50, and the color of the paper is the color of the straw fiber and wood

pulp fiber themselves.

A drurﬁ toilet paper, which is composed by three base layers manufactured by 80% of
the straw pulp fibers and 20% of the wood pulp fibers, wherein the base layer has an
basis weight of 20g/m”*, a tensile index of 2.5 N.m/g, a whiteness of 38-40%,
particulate matter of 0.3mm’ ~2.0mm" of less than 450 per square meter, and holes of

2~5mm of 10~20, and the color of the paper 1s the color of the straw fiber and wood

pulp fiber themselves.

A flake toilet paper made into long stﬁp and folded, which 1s composed by two base
layers manufactured by 10% of the straw pulp fibers and 90% of the bleached wood
pulp fibers, wherein the base layer has a basis weight of 30-40g/m?, a tensile index of
3-3.2 N.m/g, a whiteness of 65-75%, particulate matter of 0.3mm*~2.0mm" of less
than 20 per square meter, and holes of 2~5mm of 3~15.

Example 5
This example 1s the same as example 4 except that,the composite layer of the office
paper has a breaking length of 1.5~ 5km, preferably 2~4.5km, more preferably
2.5~4km, an opacity of 70~100%, preferably 80~99%, more preferably 85~95%,
a visible dust of 0.3 mm’~2.0mm” of 10~500/m’, preferably 20~400/m”, more
preferably 30~250/m’, a whiteness of 35~75%, preferably 35~65%, more
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preferably 40~60%, a basis weight of 20~1 60g/m?, preferably 30~80g/m”, more
preferably 40~70g/m°, wherein, the base layer of the office paper has a Hue L values
of 65-95, preferably 70-94, more preferably 80-91, a value of 0-5, preferably 0-4.5,
more preferably 0-3, and b value of 0-40, preferably 0-35, more preferabiy 0-30.

At least one side of the base layer of office paper 1s coated by adhesive layer. It means
that one side or both two sides can be coated by adhesive layer. The adhesive layer
can be set by the method of the prior art, such as taking one or more of starch. animals
glue and polyolefin to set adhesive layer, for example, using oxidized sta'rch,‘
polyacrylamide, polyethylene-maleic anhydride polymers, acrylic latex, modified
polyvinyl alcohol, sodium carboxymethyl cellulose or styrene - acrylate and so on,
wherein, the method of prior art comprises press sizing, tube sizing, off-machine
sizing, spray sizing, roller press sizing or calender sizing, wherein the amount of
adhesive can be same as that of the pripr art, preferably 1 ~20kg per ton of péper,
more preferably 5~15kg per ton of paper, most preferably 7 ~12kg per ton of paper,

wherein, the specific embodiments are as follows:

A flake offset printing paper has a basis weight of 20~50g/m*, a breaking length of
1.5~2.5km, a particulate matter of 0.3’mm2"‘~-’2.0mm2 of less than 300 pér sqﬁare
meter, and an opacity of 100%, width of 10cm, and length of 38cm, which comprises
a base layer manufactured by 50% of the straw pulp fibers and 50% of the unbleached

wood pulp, wherein, both sides of the base layer are coated with adhesive, and the

base layer has a whiteness of 45-50%, Hue L values of 50-89, a value of 0-2 and b
value of 0-20. |

A flake writing paper has a particulate matter of 0.3mm?”~2.0mm?” of less than 500
per square meter and an opacity of 95%, which comprises a base layer manufactured
by 100% of the straw pulp fibers, wherein, the base layer has a whiteness of 35-45%,
one side of the base layer 1s coated with adhesive, and the color of the base 1éyer 1S

the color of straw fiber itself.
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A flake writing paper has a particulate matter of 0.3mm’~2.0mm” of less than 200

per square meter and an opacity of 80%, which comprises a base layer manufactured
by 60% of the straw pulp fibers and 40% of the unbleached wood pulp fibers, wherein,
the base layer has a whiteness of 40%, Hue L values of 65-75, a value of 2.5-3 and b

value of 20-35.

A typing paper has a particulate matter of 0.3mm*~2.0mm" of less than 450 per
square meter, an opacity of 92% and width of 10cm, length of 20cm, whereiq, the
middle base layer is manufactured by 80% of the straw pulp fibers and 20% of the
wood pulp fibers, which has a whiteness of 38-45%, Hue L values of 70-80, a value
of 3.5-5, and b value of 30-35, wherein, two surface of the base layer are coated by

adhesive layer of modified PV A, with the adhesive used of 10kg per ton of paper.

A sheet typing paper with a particulate matter of 0.3mm’~2.0mm” of less than 20 per
square meter, and an opacity of 94%, which comprises a base layer manufactured by

10% of the straw pulp fibers and 90% of the wood pulp fibers, wherein, the base layer

has a whiteness of 55-65%.

The base paper of office paper in the present invention 1s manufactured by straw pulp

fibers and/or other plant pulp fibers, wherein the manufacturing refers to any

manufacturing in the prior art, for example, mixing the straw pulp and other plant
pulp after beating respectively, or mixing the straw pulp and other plant pulp before
beating, which makes the straw fiber and other plant pulp fiber has a certain space

structure, such as the space structure of the prior art.

The office paper refers to electrostatic copy paper, writing paper, offset printing paper

Or typing paper.
Example 6

This example is the same as example 4 and example 5 except that steps of cooking,
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washing and bleaching with small amount of bleacher can be carried out, wherein the
bleacher with a small amount used in the present invention is 1/10~1/4 of the prior
art. The base paper made by the straw pulp fiber obtained after oxygen delignification

or bleaching with small amount of bleacher can be made into household paper and

office paper.

The special embodiment is as follows: an electrostatic copy paper with a basis weight
of 130N16Og/m2, a breaking length of 2~4.5km, a particulate matter of 0.3mm?*~
2.0mm* of less than 20 per square meter, and an opacity of 92% , which comprises a
base layer made by 30% straw fiber and 70% bleached wood pulp fiber, wherein the
straw fiber is obtained after cooking, washing and bleaching with a small amount of
1/4 of the prior art of bleacher, wherein both sides of the base layer are coated with
adhesive, and the base layer has a whiteness of 65~75%, Hue L values of 55-80, a
value of 1.5-5, and b value of 9-35.. Wherein, the electrostatic copy paper of the

invention has a sizing of polyacrylamide.



10

15

20

25

CA 02749168 2016-12-13

79695-2

15
CLAIMS:
1. A straw pulp, having a hardness with potassium permanganate value of 10 - 17,

an average tiber length of 0.1 - 2.5mm, a tensile index of 23 - 57Nm/g, a tear index of 3.0 -
6.0mN-m°/g, a folding number of 2 - 6kPa-m?/ g; and a whiteness of 28 - 50%,

wherein the straw pulp is obtained from one or more of wheat straw, rice straw,

cotton stalk, giant reed and reed.

2. The straw pulp according to claim 1, wherein the straw pulp has a whiteness
of 30-45%.
3. Use of a straw pulp according to any one of claims 1-2, in the manufacture of a

base paper, wherein, the base paper has a Hue L* value of 65 - 95, a* value of 0 - 5 and b*

value of 0 — 40.

4. Use of a straw pulp according to any one of claims 1-2, in the manufacture of a

base paper, wherein the base paper has a Hue L* value of 70 - 94, a* value of 0 - 4.5 and b*
value of 0 — 35.

5. Use of a straw pulp according to any one of claims 1-2, in the manufacture of a

base paper, wherein the base paper has a Hue L* value of 80 - 91, a* value of 0 - 3 and b*

value of 0 — 30.

6. A method for preparing a straw pulp according to any one of claims 1-2,

comprising:

putting a straw material into a cooker, adding a cooking liquor, and then
heating the cooking liquor to 100 - 200°C, increasing pressure to 0.3 - 0.9MPa, keeping
cooking for 150 - 250 minutes, and obtaining the straw pulp after pressing and washing; and
in the cooking liquor, ammonium sulfite is used in an amount of 5 - 20% of bone dry raw
material by weight, sodium hydroxide 1s used in an amount of 0 - 15% of the bone dry raw

material by weight, and the ratio of bone dry raw material to liquor is 1:2 - 15,
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wherein, the method further comprises an oxygen delignification after cooking

or washing, the oxygen delignification comprising:
1) regulating a concentration of pulp which is obtained after cooking to 8-18%;

2) pumping the high-hardness pulp to an oxygen delignification reaction tower

and adding sodium hydroxide and oxygen;

3) the high-hardness pulp being subjected to delignification reaction 1n the

oxygen delignification reaction tower, wherein,

during the oxygen delignification, a temperature and a pressure of the pulp 1s
respectively 95 - 100°C and 0.9 - 1.2MPa at the inlet of the reaction tower, and 100 - 105°C
and 0.2 - 0.6MPa at the outlet;

alkali used in the oxygen delignification is 2 - 4% ot bone dry pulp by weight
based on sodium hydroxide, oxygen is added in an amount of 20 - 40kg per ton of bone dry

pulp; and the pulp reacts in the reaction tower for 60 - 90min.

7. The method according to claim 6, wherein the method comprises: putting the
straw material into the cooker, adding the cooking liquor, and then heating the cooking liquor
to 156 - 173°C, increasing pressure to 0.6 - 0.75MPa, keeping cooking for 180 - 220 minutes,
and obtaining the straw pulp after pressing and washing; and in the cooking liquor,
ammonium sulfite is used in an amount of 9 - 15% of bone dry raw matenal by weight,
sodium hydroxide is used in an amount of 0 - 8% of the bone dry raw material by weight, and

the ratio of bone dry raw material to liquor 1s 1:6 — 10.

8. The method according to claim 6, wherein during the oxygen delignitication, a

pressure of the pulp is 0.2 - 0.4MPa at the outlet.

9. The method according to claim 6, wherein the oxygen delignification 1s single

stage and carried out in the oxygen delignification reaction tower.
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10. The method according to claim 6, wherein the pulp is heated to 70°C and

conveyed to a pulp pipe before the oxygen delignification.

11. The method according to claim 6, wherein a magnesium salt 1s added in
amount of 0.2 - 1% of the bone dry raw material by weight as a protective agent in the oxygen

delignification.
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