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Abstract 

In our research work we have synthesized new kinds of anticorrosion inhibitor based on 

cucurbit[n]urils. It was investigated effect of cucurbit[n]urils’ concentration on anticorrosion 

inhibition mechanism on the №3 steel surface. During this experiment it was used 

thermodynamic methods.  
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Introduction 

The steel metal materials are commonly used in Uzbekistan’s industries, as a result, it is mainly 

part of construction materials industries. Hydrochloric acid solutions are used in industrial 

processes during pickling and cleaning salts films of metals; that causes significant metal loss. 

The inhibitors are added to the acid solution to minimize acid attack on metal. The corrosion 

inhibitors are the chemical compounds which at addition in corrosion system at a small 

concentration adsorbed on the metal surface, connects with metal ions and decreases the 

corrosion rate. Inhibitors can react with a metallic surface or the environment, forming 

protection films which are metallic oxide, anodic film, thin film, chemical complex with metal 

ions, supramolecular substance or absorbs ion film on the metal surface [1-5]. 

Corrosion inhibitors are classified in depending on the metal construction and the environment 

type. They are divided on the environmental conditioners and interface inhibitors. Liquid-phase 

inhibitors are classified as anodic, cathodic or mixed inhibitors depending on whether they 

inhibit the anodic, cathodic or both electrochemical reactions. This kind of inhibitors widely 

used in our republic factories. 

 

Results and Discussion 

In our experiment we have investigated effect of anticorrosion inhibitor of cucurbit[n]urils’ 

concentration on inhibition mechanism. These synthetic inhibitors adhere on the metal surfaces 

and form a protecting surface film at the metal/electrolyte interfaces. The adsorption of the 

synthetic inhibitors on the metal surface depends upon numerous factors including the nature 

and number of potential adsorption sites along with the nature of the metal and testing medium 

[6-7]. 



Volume 2, Issue 8, August - 2024  ISSN(E): 2938-3773 

 

11 | P a g e  

 

Table 1 Anticorrosion parameters of №3 steel in 10% HCl medium in the presence and 

absence of cucurbit[n]urils inhibitor obtained from gravimetric method. 

Inhibitor 
Temperature, 

K 

Concentration, 

mg/l 

CR, 

mmy-1 
θ η, % 

Blank 

303 

- 25,3  - 

Cucurbit[n]urils 

100 1,80 0,9288 92,88 

150 1,42 0,9438 94,38 

200 1,20 0,9679 96,79 

250 1,01 0,9802 98,02 

Blank 

313 

- 57,1 - - 

Cucurbit[n]urils 

100 4,80 0,9159 91,59 

150 3,71 0,9350 93,50 

200 3,50 0,9387 93,87 

250 2,84 0,9502 95,02 

Blank 

323 

- 95,6   

Cucurbit[n]urils 

100 9,22 0,9035 90,35 

150 8,43 0,9118 91,18 

200 7,90 0,9173 91,73 

250 6,41 0,9329 93,29 

 

Table 2 Anticorrosion parameters of №3 steel in 10% HCl medium in the presence and 

absence of inhibitors obtained from gravimetric method  (T= 303 K; C=100 mg/l). 

№ Inhibitors CR, 

mmy-1 

θ η, % 

1 Blank 25,3 - - 

2 Glycoluril 2,50 0,9011 90,11 

3 Cucurbit[n]urils 1,80 0,9288 92,88 

4 DBIT 1,19 0,9529 95,29 

5 BTGU 1,20 0,9525 95,25 

6 BTI 1,18 0,9533 95,33 

7 Mixed product 1,65 0,9347 93,47 

8 Cucurbit[n]urils adduct 1,50 0,9407 94,07 

9 CB[n]+GPL 1,63 0,9355 93,55 

10 DIT 1,85 0,9268 92,68 

11 “Nalco” 352 1,84 0,9272 92,72 

12 “Nalco” 356 1,82 0,9280 92,80 

 

All investigation inhibitors were contrasted “Nalko” 352 and 356 (Company of USA) inhibitors 

during gravimetric experiments. It was noticed from the contrasting results the investigated 

inhibitors’ anticorrosion properties were same “Nalko” company’s inhibitors. However the 

DBIT, BTGU and BTI inhibitors were good adsorbed than “Nalko” 352 and 356 inhibitors. 

It was shown from table 1 that the variation of the corrosion rate and percentages of inhibition 

efficiency have obtained at different cucurbit[n]urils’ concentrations and 303-323 K 

temperatures in 10% HCl medium by gravimetric experiments [7]. The results have shown that 

the η% increased on increasing the cucurbit[n]urils’ concentrations and its maximum values 
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was obtained at 250 mg/l. A further increase in concentration did not cause any significant 

change in the inhibition performance. It was clear from table 1 that the cucurbit[n]urils have 

92,88 at 303 K; 91,59 at 313 K and 90,35 at 323 K corrosion protection degrees in strong acid 

medium at 100 mg/l. So this concentration was optimum concentration for this inhibitor in this 

medium because this concentration has achieved huge protection degree with contrasting other. 

It may be possible that the using this inhibitor in strong acid mediums with aim of protecting 

steel materials from corrosion destruction. 

 

Conclusion 

Results show that cucurbit[n]urils anticorrosion inhibitors are effective at different 

temperatures. At 323 K temperature cucurbit[n]urils are more effective with 90.35 % 

(protective degree) at 100 ppm concentration.   

 

References 

1. E. Berdimurodov, K. Akbarov, A. Kholikov, "Electrochemical Frequency Modulation and 

Reactivation Investigation of Thioglycolurils in Strong Acid Medium", Advanced 

Materials Research, vol. 1154, 2019, p. 122-128. 

2. Elyor Berdimurodov, J Wang, Abduvali Kholikov, Khamdam Akbarov, Bakhtiyor 

Burikhonov, Nurbik Umirov, Investigation of a New Corrosion Inhibitor Cucurbiturils for 

Mild Steel in 10% Acidic Medium, Advanced Engineering Forum, Trans Tech 

Publications, vol. 18, 2016, p. 21-38. 

3. Berdimurodov E. et al. Green β-cyclodextrin-based corrosion inhibitors: Recent 

developments, innovations and future opportunities //Carbohydrate Polymers. – 2022. – Т. 

292. – С. 119719. 

4. Elyor Berdimurodov, Abduvali Kholikov, Khamdam Akbarov, D Nuriddinova, 

Polarization Resistance Parameters of Anti-Corrosion Inhibitor of Cucurbit [N] Urils and 

Thioglycolurils in Aggressive Mediums, Advanced Engineering Forum, Trans Tech 

Publications, vol. 26, 2018, p. 74-86. 

5. A Berdimurodov, E., Verma, C., Berdimuradov, K., Quraishi, M. A., Kholikov, A., 

Akbarov, K., ... & Borikhonov, B. (2022). 8–Hydroxyquinoline is key to the development 

of corrosion inhibitors: An advanced review. Inorganic Chemistry Communications, 144, 

109839. 

6. Berdimurodov, E., Berdimuradov, K., Eliboev, I., Kholikov, A., Akbarov, K., Umirov, N. 

& Borikhonov, B. (2023). Chapter 12 Smart–hybrid nanomaterials in corrosion prevention. 

In B. Tukhlievich & C. Verma (Ed.), Corrosion Prevention Nanoscience: 

Nanoengineering Materials and Technologies (pp. 181-194). Berlin, Boston: De Gruyter. 

https://doi.org/10.1515/9783111071756-012 

7. Berdimuradov, Khasan, et al. "Imidazole-and Imidazoline-based Corrosion 

Inhibitors." Handbook of Heterocyclic Corrosion Inhibitors. CRC Press, 2023. 55-73. 

 

https://doi.org/10.1515/9783111071756-012

