Advances in Analytical Chemistry 23#T{L2323E 8, 2017, 7(2), 109-116 Hans )i
Published Online May 2017 in Hans. http://www.hanspub.org/journal/aac
https://doi.org/10.12677/aac.2017.72015

Analysis of Self-Assembly Mechanism for
Anticorrosion Typed Gas Drag Reduction
Agent Molecules with Hexatomic Ring
Structure

Haifeng Guo?!, Mingchun Lin2, Yi Zhang3, Yikun Zhang?*, Bo Liu#, Fajie Yang?,
Weichun Chang!

petroChina Pipeline R&D Center-National Engineering Laboratory of Transportation Safety of Oil & Gas
Pipeline, Langfang Hebei

*PetroChina Pipeline Company, Production Department, Langfang Hebei

*petroChina Pipeline Company, Operation Preparatory Group of Jingzheng Pipeline, Langfang Hebei
*PetroChina Pipeline Company, Changging Branch Company, Yinchuan Ningxia

Email: kjiguohf@petrochina.com.cn

Received: Apr. 27th, 2017; accepted: May 18th, 2017; published: May 22”d, 2017

Abstract

Structure analysis of the molecular, small angle X-ray scattering analysis of the solution and
atomic force microscopy test for the formed film was carried on upon the anticorrosion typed gas
drag reduction agent (DRA) molecules with hexatomic ring structure. The results indicated that:
the anticorrosion typed gas drag reduction agent molecules with hexatomic ring structure had a
surfactant structure with a packing parameter of 0.98, and could self-assembly into parallel la-
mellar aggregates with a length of about 3800 nm and a width of about 900 nm; anticorrosion
typed gas DRA film was formed after the anticorrosion-DRA solution was coated upon steel surface
by atomizing spraying, and the formed film surface had an arranged structure composed of long
slices with a length of about 3800 nm and a width of about 900nm. The self-assembly mechanism
of the anticorrosion typed gas drag reduction agent molecules with hexatomic ring structure was
summarized.
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Figure 1. The schematic diagram of atomization coating process
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Figure 2. The Schematic diagram of the molecular structure of anticorrosion typed gas drag
reduction agent with hexatomic ring structure
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Table 1. The packing parameter of anticorrosion typed gas drag reduction agent with hex-
atomic ring structure
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Figure 3. SAXS pattern of the solution for anticorrosion typed gas drag reduction agent with hexatomic

ring structure
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Figure 4. SAXS pattern in low q value region of the solution for anticorrosion typed gas drag reduction

agent with hexatomic ring structure
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Figure 5. AFM 3d micrograph of the film for anticorrosion typed gas drag reduction agent with hex-

atomic ring structure
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Figure 6. AFM micrograph of the molecules and atoms status for hex-
atomic ring structured anticorrosion typed gas drag reduction agent which
formed long slices
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Figure 7. The schematic diagram of the self-assembly mechanism of the anticorrosion typed gas drag reduction
agent molecules into arranged structure composed of long slices
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