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При подготовке гранулята полиамида-6 к процессам переработки нормируются 

такие его свойства, как содержание низкомолекулярных соединений (НМС) (капролак-

тама и олигомеров) и относительная вязкость. Используются 2 альтернативных способа 

подготовки гранулята полиамида-6 к процессам переработки: 1) в настоящее время в про-

мышленности используется метод, состоящий из стадий водной экстракции низкомоле-

кулярных соединений из гранул ПА-6 с последующей сушкой последних и выделением НМС 

из экстракционных растворов методом упаривания; 2) разрабатывается альтернатив-

ный процесс, который заключается в одновременном проведении процессов сушки и демо-

номеризации гранулята полиамида-6. С помощью этих способов были подготовлены об-

разцы гранулята полиамида-6 2 видов: 1) равновесный матированный гранулят промыш-

ленного производства; 2) гранулят после твердофазного дополиамидирования в среде пе-

регретого водяного пара. Эти образцы были подвергнуты переработке с помощью метода 

повторного плавления, который заключается в расплавлении гранулята полиамида-6 при 

Т=270 °С. Определены свойства этих образцов до и после проведения процесса перера-

ботки с помощью следующих методов: содержание низкомолекулярных соединений опре-

делено с помощью их экстракции из гранул; содержание капролактама определено с ис-

пользованием метода сублимации из гранул; значение относительной вязкости опреде-

лено с использованием метода вискозиметрии. Показано, что в процессе переработки гра-

нулята полиамида-6 полимер приобретает практически одинаковые свойства вне зави-

симости от способа подготовки. Таким образом доказано, что процесс совмещенной 

сушки-демономериризации более выгоден с точки зрения энерго- и материальных затрат, 

чем процесс экстракции низкомолекулярных соединений из гранулята полиамида-6. 

Ключевые слова: полиамид-6, капролактам, олигомеры, экстракция, совмещенная сушка-демо-

номеризация, переработка полимеров 
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When preparing the polyamide-6 granulate for treatment proceses, its properties such as 

the content of low-molecular compounds (caprolactam and oligomers, LMC) and relative viscosity 

are normalized. Two alternative methods of preparing the polyamide-6 granulate for proceesing 

are used: 1) currently, the industry uses a method consisting of stages of aqueous extraction of low-

molecular compounds from PA-6 granules, followed by drying of the latter and separation of LMC 

from extraction solutions by evaporation; 2) an alternative process is being developed, which con-

sists in simultaneously carrying out the drying and demonomerization of polyamide-6 granulate. 

Through of these methods samples of granulate of polyamide-6 of 2 kinds were prepared: 1) equi-

librium matted granulate of industrial production; 2) granules after solid-phase dopolyamination 

in a superheated steam environment. These samples were conversed by the re-melting method, 

which consists in melting the polyamide-6 granulate at T = 270 °C. The properties of these samples 

were determined before and after the conversion using the following methods: the content of low 

molecular weight compounds is determined by their extraction from granules. The content of ca-

prolactam is determined by its sublimation from granules; the value of the relative viscosity is de-

termined by viscometry. It is shown that during the process of conversion of the polyamide-6 gran-

ulate, the polymer acquires practically the same properties, regardless of the preparation method. 

Thus, it is proved that the process of combined drying-demonomerization is more advantageous in 

terms of energy and material costs than the process of extraction of low-molecular compounds from 

the polyamide-6 granulate. 

Key words: Polyamide-6, caprolactam, oligomers, extraction, combined drying-demonomerization, 

polymers conversion 
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INTRODUCTION 

At present, the most prevalent method for the 

preparation of polyamide-6 (PA-6) is the hydrolytic 

polymerization of caprolactam [1-2], consisting of 

stages of aqueous extraction of low molecular weight 

compounds (LMC) from PA-6 granules, drying [3] and 

the separation of LMC from extraction solutions by the 

evaporation method [4]. We are developing an alterna-

tive process that is combining drying and demonomer-

ization [5-8], which can be carried out in various ways 

[9-11], as a method of preparing the granulate for con-

version. 

The main properties, normalized in the prepa-

ration of the prepared polyamide-6 granulate and af-

fecting its processability, are the content of water-sol-

uble LMC: caprolactam (CL) and oligomers (OL) in 

the prepared product, as well as its relative viscosity 

[12]. In the process of conversion, these parameters 

change due to the processes of depolymerization and 

dopolycondensation occurring in PA-6 granulate at el-

evated temperatures [13]. One of the most important 

problems in the production of polyamide-6 granulate is 

to obtain it with such a set of properties that will allow 

its conversion into filaments and fibers of technical and 

textile use, composite materials and plastics. At pre-

sent, PA-6 granules are produced for these purposes 

with the following parameters: relative viscosity ‒ 2.5-

3.5, LMC content in granulate – 0.6% [15].  

EXPERIMENTAL METHODS 

Standard methods were used to determine the 

properties of PA-6 granulate [16]. 

For preparation, as well as for determining the 

LMC content, samples of PA-6 granulate were ex-

tracted with distilled water at T = 100 °C for 10 h with 

the bath module 1:100. The polymer was then dried to 

a constant weight and the LMC content was calculated 

from the polymer mass difference before and after ex-

traction. 

The relative viscosity of the solution of the 

polymer in H2SO4c (concentration of 1 gram of PA-6 

per 100 ml of acid) was determined in the viscometer 

at a temperature of (20±0.1) °C. The relative viscosity 

was calculated as the ratio of the expiration time of the 

polymer solution to the expiration time of the pure sol-

vent. To determine the content of caprolactam, samples 

of granulate PA-6 were sublimated at a residual pres-

sure of ~66 Pa and a temperature of 150 °C for 360 min. 
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The CL concentration was calculated from the differ-

ence in the mass of the absolutely dry polymer before 

and after sublimation. 

The process of combined drying-demonomer-

ization was carried out on an experimental installation 

of laboratory scale in a stream of inert gas-nitrogen at 

a definite temperature [17]. 

Re-melting was carried out in glass ampoules 

filled with prepared PA-6 granulate for 15 min at  

T = 270 ±0.1°C [18]. 

RESULTS AND DISCUSSION 

Properties of the initial (I-II) and prepared for 

conversion (1-6) samples of PA-6 granulate are pre-

sented in Table 1. 
Table 1 

Properties of samples of PA-6 granulate after prepara-

tion of polymer for conversion 

Таблица 1. Свойства образцов гранулята ПА-6 после 
подготовки полимера к процессам переработки 

Granulate [CL], % [LMC], % [OL], % ηrel 

Init I  6.63 ±0.22 9.37 ±0.03 2.74±0.03 2.24±0.02 

1  0.32±0.10 0.32±0.10 2.29±0.02 

2  0.20±0.10 0.20±0.10 2.34±0.02 

3 0.46±0.05 0.96±0.11 0.50±0.11 2.81±0.01 

4 0.50±0.02 1.30±0.10 0.80±0.10 2.77±0.02 

Init II 3.35±0.23 4.95±0.03 1.60±0.03 2.47±0.02 

5 0.46±0.05 1.11±0.03 0.65±0.03 2.85±0.01 

6 0.40±0.05 1.60±0.40 1.20±0.40 2.69±0.01 
 

Initial samples: Init I - samples of the equilib-

rium matted PA-6 granulate produced by "Kuibyshe-

vAzot" [19]. Init II - samples of PA-6 granulate after 

solid phase dopolyamidation in a superheated steam 

environment [20] 

Prepared samples: 1, 2 - extracted samples of 

the equilibrium matted PA-6 granulate produced by 

"KuibyshevAzot"; 3, 4 - samples after the process of 

combined drying-demonomerization of the equilib-

rium matted PA-6 granulate produced by "Kuibyshe-

vAzot"; 5, 6 - samples after solid phase dopolyami-

dation in a superheated steam environment and com-

bined drying-demonomerization of PA-6 granulate 

Prepared samples of PA-6 granulate were pro-

cessed by re-melting. Properties of the samples of PA-6 

granulate after carrying out the re-melting are pre-

sented in Table 2. 
Table 2 

Properties of samples of PA-6 granulate after re-melt-

ing (T = 270 °C, τ = 15 min) 

Таблица 2. Свойства образцов гранулята ПА-6 после 
проведения повторного плавления (Т=270 °С, τ=15 мин) 

Granulate [CL],% [LMC],% [OL],% ηrel 

1 1.66±0,14 2.53 0.87 2.40±0.01 

2 2.19 3.11 0.92 2.48±0.01 

3 1.33±0.01 2.08 0.75 2.94±0.01 

4 1.14±0.01 2.53 1.39 2.87±0.01 

5 1.20 2.61 1.41 2.95±0.02 

6 0.66±0.09 2.25±0.35 1.59±0.35 2.79±0.02 

 

These data show that irrespective of the 

method of preparing the PA-6 granulate for conver-

sion, by restoring the "cycle-chain" equilibria (on 

which the LMC content in the polymer depends) and 

the amide equilibria (on which its relative viscosity de-

pends), in the polymer the same amounts of LMS are 

accumulated and the relative viscosity increases to val-

ues that correspond to the current requirements for fil-

aments and fibers obtained during the conversion of 

PA-6. Thus, the application of the process of combined 

drying-demonomerization will make it possible to ex-

clude the energy-and material-intensive stages of prep-

aration of PA-6 granulate designated above from the 

modern technological scheme for conversion into pre-

pared materials. 
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