
 
Full Paper ___________________________________________ Thematic Section: Research into New Technologies. 
Reference Object Identifier – ROI: jbc-01/17-52-12-140                                                            Subsection: Petrochemistry.                                     

140 ________ © Butlerov Communications. 2017. Vol.52. No.12. _________ Kazan. The Republic of Tatarstan. Russia. 

The Digital Object Identifier – DOI: 10.37952/ROI-jbc-01/17-52-12-140 
Submitted on December 26, 2017. 

 

The sorbent for liquidation of oil spills on the basis of chitin 
 

© Chan I Doan Chang, Kuen Thi Kuin An, Maria A. Ivanova,  
Yanov V. Vladimirovich, and Liubov A. Zenitova*+ 

Kazan National Research Technological University. K. Marx St., 68. Kazan, 420015. Republic of Tatarstan. 
Russia. Phone: +7 (843) 231-42-51. E-mail: zenit@kstu.ru 

___________________________________ 
*Supervising author; +Corresponding author 
Keywords: khitin, sorbent, oil. 
 

Abstract 
The article presents data on the development and analysis of the main indicators of the sorbent based on 

elastic polyurethane foam with 30-45% by weight filling with chitin. 
The technology of sorbent production involves mixing powdered chitin with polyol components of 

polyurethane synthesis. Further, when the filled component A is mixed with the isocyanate component B, a 
sorbent is obtained which after grinding is used to study the process of its absorption of the Romashkinskoye 
oil deposit, Tatarstan. 

The component A for elastic PPU (A (el)); component B (el) for elastic PPU or component B (g) for 
rigid polyurethane foam have been used to obtain the sorbent. The weight ratio of components A and B was 1: 
0.6. Chitin was used as a filler with a nominal particle size of 5.0-10.0 mm, a bulk density of 0.198 g/cm3. 

The oil capacity of the sorbent was determined from the difference in mass of the saturated and initial 
sorbents after 1; 1.5; 2; 3; 5; 8; 10; 15; 20; 304-60; 90 and 120 minutes of his stay in oil. The oil saturation 
was assumed to be the maximum saturation of the sorbent with oil, when the curve of the dependence of the 
oil capacity-the time of absorption-appeared on the plateau. 

In addition, the technological parameters of foaming were estimated: "start time" and "rise time" of the 
foam, as well as the apparent density with free foaming of the sorbent (according to TU 6-55-32-89): start 
time (τс, с) – time from the beginning of mixing "component A with filler" with "component B" to clearly 
visible increase in the volume of the mixture of components; time of rise (τp, с) – time from the beginning of 
mixing of components to the end of increase in volume. 

The apparent density was determined on samples cut from a polyurethane-based sorbent and chitin with 
free foaming. 

The apparent density was determined on samples cut from a polyurethane-based sorbent and chitin with 
free foaming. 

 "Start time" PPU for a sorbent made by recipe A (el.) : B (g) comes somewhat earlier than for a sorbent 
made according to recipe A (el.) : B (el.). The dependence for the "rise time" parameter of the polyurethane 
foam is also similar. High temporal parameters in comparison with traditional ones for polyurethane foam are 
due to the presence of a relatively large amount of "heavy" filler in the composition. 

A considerable amount of oil is sorbed in the first 15-20 minutes, which in many respects determines 
the oil sorption of the sorbent. Then the sorption rate decreases. 

All sorbents possess a sufficiently high oil content from 6.92 to 8.03 g/g. The most effective is the 
sorbent, made by recipe A (el.) : B (el.). Its absorption capacity with respect to oil is ~8 g/g. 

It has been established that a sorbent using chitin exhibits sufficient sorption properties. 
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