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In the course of this study, the technology of bleaching of cotton pulp for various purposes has been 

improved, which can be used in the production of cotton pulp by "Khlopoprom-Cellulose" LLP and other 

enterprises to increase the production efficiency and competitiveness of the products obtained.The proposed 

development makes it possible to obtain cellulose with a high degree of polymerization and whiteness, as well as 

to solve the problem of stabilization and high decomposition rate of hydrogen peroxide in the technological 

cycle. The bleached cellulose meets the requirements of GOST (State Standard) 595-79 "Cotton cellulose" and 

has an average degree of whiteness of 90%, which is 5-6% higher than the samples of cotton cellulose bleached 

without the use of a hydrogen peroxide stabilizer.  
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Осы зерттеуді орындау барысында "Хлопкопром-целлюлоза" ЖШС мақта целлюлоза өндірі-

сінде және алынатын өнімнің бәсекеге қабілеттілігін және өндірістің тиімділігін арттыру үшін бас-

қада кәсіпорындарда пайдаланылуы мүмкін түрлі мақсаттағы мақта-целлюлозасын ағарту техно-

логиясы жетілдірілетін болады. Ұсынылып отырған әзірлеу полимеризация және ағартқыш 

сұйықтық дәрежесінің жоғары көрсеткіштері бар целлюлоза алуға, сондай-ақ технологиялық циклде 

сутегі пероксидінің ыдырауының жоғары жылдамдығымен тұрақтандыру проблемасын шешуге 

мүмкіндік береді. Ағар-тылған целлюлоза өзінің сапалық сипаттамалары бойынша МЕМСТ 595-79 

"мақта Целлюлоза" талаптарынасәйкес келеді және орташа деңгейі 90% ақтығыбар, бұл сутегіп 

ероксидінің тұрақ-тандырғышын пайдаланбай ағартылған мақта целлюлоза үлгілерімен 

салыстырғанда 5-6% жоғары. 

 

Негізгі сөздер: мақта целлюлоза, стабилизация, сутегіпероксиді, реагенттер, физика-

химиялық қасиеттері; 
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ЦЕЛЛЮЛОЗЫ И 

 ОЦЕНКА РЕЗУЛЬТАТОВ ИСПЫТАНИЙ  

 
1Р.Т. КАЛДЫБАЕВ, 1Г.К. ЕЛДИЯР, 1Д.АЖУНИСБЕКОВА, 1Г.А. ТАКИБАЕВА., 

 1М.А. МАХМУДОВА, 2А.Б. БЕКЗАТ* 

 
(1Южно-Казахстанский государственный университет им. М. Ауэзова, Казахстан, 

 160012, г. Шымкент, пр. Тауке хана, 5, 

(2Казахский университет технологии и бизнеса, Казахстан, 010000,  г. Нур-Султан,  ул. Кайым 

Мухамедханова,  37 А) 

Электронная почта автора-корреспондента: a-aristocratka@mail.ru* 

 

В ходе выполнения настоящего исследования усовершенствована технология отбелки хлопко-

вой целлюлозы различного назначения, которая может быть использована в производстве хлопковой 

целлюлозы ТОО «Хлопкопром-целлюлоза» и других предприятий для повышения эффективности 

производства и конкурентоспособности получаемой продукции. Предлагаемая разработка позволяет 

получить целлюлозу с высокими показателями степени полимеризации и белизны, а также позволит 

решить проблему стабилизации и высокой скорости разложения пероксида водорода в техно-

логическом цикле. Отбеленная целлюлоза по своим качественным характеристикам соответствует 

требованиям ГОСТ 595-79 «Целлюлоза хлопковая» и имеет среднюю степень белизны 90%, что на 5-

6% выше, по сравнению с образцами хлопковой целлюлозы, отбеленными без использования стаби-

лизатора пероксида водорода 

 

Ключевые слова: хлопковая целлюлоза, стабилизация, пероксид водорода, реагенты, 

физико-химические свойства; 
 

Introduction 

In this production cotton cellulose is 
produced on the technological line intended for 

processing of cotton raw materials into cellulose. 

The technological process consists of stages of dry 
mechanical purification of raw materials from 

mineral and organic waste, chemical purification, 

which consists in sequential processing of purified 

cotton raw materials by solutions of alkali and 
wetting agent in the process of boiling, washing, 

bleaching with hydrogen peroxide solution, 

washing, drying and packaging of the finished 
product. 

The equipment of the technological line is 

located in the opening and cleaning area, in the 
chemical cleaning area and in the drying and 

packaging area. The technological line is equipped 

with equipment and machines of various 
companies, the characteristics of which are shown 

in Table 1 of Section 2. 

Materials  and research methods 

All equipment in the continuous opening 
and cleaning area is connected in series with 

galvanized air pipes and belt conveyors. In the 

chemical cleaning and drying section the 
equipment of periodic action (boilers and 
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bleaching tanks) and continuous action (water 

pumping unit, aerofontaneous drying unit, 
packaging press) is installed. 

Technical specifications for hydrogen 

peroxide stabilizer had been developed. Sodium 

silicate plays a two-way role: as a hydrogen 
peroxide decomposition stabilizer and as a 

catalyst in the conditions of bleaching [1,2]. 

That's its unique property. 
These technical specifications apply to 

the hydrogen peroxide stabilizer, derived from 

organic and inorganic compounds, intended for 

use in the bleaching of fibrous materials. 
All requirements of these technical 

specifications are compulsory and suitable for 

certification. 

DTPA 5NA is a known nitrogen-containing 

chelating agent both in the free form and as salts 
of alkali metals [3,4,5]. 

The record of the hydrogen peroxide 

stabilizer when ordering must consist of the 

product name with the raw material designation, 
the number of these technical specifications and 

the technical description ( TD ) number or a 

drawing for a specific product type. 
«Hydrogen peroxide stabilizer СТ ТОО 

40936697-005-2019 (ST TOO 40936697-005-

2019) ». 

According to the physical and chemical 
indicators, the stabilizer must meet the standards 

are given in Table 1. 

 
Table 1 - Physical and chemical indicators of the stabilizer 

 

Indicator Name Characteristics and standards Test Methods 

Appearance Homogeneous and viscous liquid  

Colour From white to slightly yellow 

according to the reference sample. 

 

Relative viscosity, c min. 20 State standart  8420 

Mass fraction of volatiles, % max. 65 State standart  17537 

Hydrogen index, aqueous 

solutionpH of 10 g/l concentration 9,0-12,0 State standart  8433 

 
In the production conditions of KMC-

2000 LLP "Khlopkoprom-cellulosa" was 

obtained a pilot batch of stabilizer № 4 in the 

amount of 500 kg for use in the process of 
bleaching cotton cellulose. 

Results and their discussion  

Stabilizer №4 was produced according to 
the following technological procedure: 

[Auxiliary work stages]→ [Prepare 

facilities and equipment]→[Staff training] → 

[Prepare the raw materials]→ [Load 

components]→ [Mixing] → [Filtering] → 
[Filling] → [Labeling]. 

The equipment scheme of the low silicate 

stabilizer №4production is given below: 
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Figure 1- Equipment scheme of the low silicate stabilizer №4production. 

 

1.–tank for components; 2 - dozers; 3 - 
reactor; 4 - mesh filter; 5 - vessel for finished 

products; 6 - steam boiler; 7 - water tank. 

 

The obtained hydrogen peroxide stabilizer 
meets the requirements of ST ТОО 40936697-

005-2019 "Hydrogen Peroxide Stabilizer" and 

has the following characteristics:  

 
Table 2 - Physical and chemical indicators of stabilizer №4 

 

№ Indicator Name According to ST TOO 40936697-

005-2019 

Experimental batch 

1 Appearance Homogeneous and viscous liquid complies with standard 

2 Colour From white to slightly yellow. complies with standard 

3 Relative viscosity, с min 20 34 

4 Mass fraction of volatiles, % max 65 55 

5 Hydrogen index, aqueous 

solution pH of 10 g/l 
concentration 

9,0-12,0 11,2 

 

Ten pilot batches and 10 tons of cotton 

cellulose have been produced. Cotton cellulose 
bleaching processes were carried out within the 

framework of technological regulations for 

bleached cotton cellulose production. 
Bleached cotton cellulose obtained by 

using a new hydrogen peroxide stabilizer meets 

the requirements of state standart 595-79 

"Cotton cellulose" according to its quality 
characteristics. 

The results of physical-mechanical and 

chemical experiments are given in Table 3. 
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Table 3 - Results of physical-mechanical and chemical experiments 
 

Indicators GOST (State Standard)  595-79. Actual 

results  1st grade 

Appearance The loose mass of white color, not 

containing foreign particles in the form 

of pluck, sand, pieces of rubber, metal 

impurities and other impurities of non-

cellulose character. 

complies 

with 

standard 

Mass fraction of alpha cellulose, % min.98,0 98,9 

Mass fraction of water, % max. 10,0 8,2 

Mass fraction of ash, % max. 0,2 0,18 

Mass fraction of insoluble residue in sulfuric acid, % max. 0,30 0,20 

   

Wettability, g min. 140 135 

Whiteness, % min.85 90 

Mass fraction of fibrous dust, % max. max. 2,0 1,2 

Dynamic viscosity, mPa.s. (21-30) 23 

 

Conclusions 
The results of the conducted experiments 

showed that:  

1. Bleached cotton cellulose obtained by 
using a new hydrogen peroxide stabilizer is in 

accordance with the physical, mechanical and 

chemical indicators of the standard technical 

document for the produced products. 
2. The obtained new hydrogen peroxide 

stabilizer can be used in production of cotton 

cellulose and hygroscopic mats without 
interrupting the stable operation of production. 
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