[bookmark: _GoBack]CAAP Quarterly Report
 

Date of Report: January 15, 2016

Contract Number:  DTPH56-15-H-CAP04

Prepared for: U.S. DOT Pipeline and Hazardous Materials Safety Administration

Project Title: An Inorganic Composite Coating for Pipeline Rehabilitation and Corrosion Protection

Prepared by:  Rutgers University

Contact Information:  Hao Wang, 848-445-2874, hwang.cee@rutgers.edu

For quarterly period ending:  December 31, 2015

Business and Activity Section


(a) Generated Commitments – 

Kickoff meeting was held at Rutgers University on Nov. 6th 2015.

The team prepared the baseline formula of inorganic coating for corrosion testing.

The team procured nanomaterials from a commercial source – Sigma-Aldrich 

(b) Status Update of Past Quarter Activities - 

Task 1: Development of nano-modified inorganic coating

The baseline formula of coating matrix has been developed, Figure 1. The coating matrix is prepared by mixing a liquid component with a powder to a plastic consistency. It is water-based system and can be easily cleaned. It is nontoxic and no fumes (VOC) are emitted during mixing or curing. The inorganic coating system can incorporate micro-fiber reinforcement to provide high abrasion resistance and excellent adhesion to steel surfaces. It is expected that inorganic coating may have better strength compatibility with steel, anti-abrasion, and long-term durability as compared to organic coatings.

A literature review of available nano-modification for corrosion resistance of coating was performed.  It was found that most literature focused on organic coatings such epoxy and few studies were conducted for inorganic coatings. Obtaining the reduction of permeability to near zero is the primary challenge for developing a successful inorganic coating for corrosion protection. 
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Figure 1 Illustration of coating matrix and fiber composite
 
Through literature review, the team identified three possible directions for nano-modification of baseline coating matrix: 1) mixing reactive inorganic particles with coating matrix, such as iron oxide and nano-clay; 2) mixing non-reactive particles with coating matrix, such as titanium dioxide or polyvinyl alcohol (PVA); 3) incorporation of a very thin layer with the formulation made of nano particles in a two or three layer system. The selection of nano-modification will consider the cost, preparation method, and the effectiveness on corrosion resistance. The team will prepare different formulations of nano-modified coating in the next step and compare their performance.

Task 2: Corrosion testing of coating

Preliminary steps have been performed to set up the corrosion tests with EIS, Figure 2:

· Steel coupons are prepared for Electrochemical Impedance Spectroscopy (EIS) testing.
· The steel coupon is currently coated with the baseline coating at Rutgers, which takes longer time than expected due to the small size of coupon surface.
· The student at MSU was trained for EIS testing.
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Figure 2 Illustration of EIS test setup for corrosion rate

Task 3: Durability and adhesive testing of coating

N/A

Task 4: Strength testing of fiber-reinforced coating composite

N/A

Task 5: Analytical study of pipeline strengthening system

N/A

Task 6: Guidelines of coating application

N/A

Task 7: Final report

N/A

(c) Description of any Problems/Challenges – 

N/A

(d) Planned Activities for the Next Quarter – 

Task 1:
· Evaluate fabrication methods of nano-particles for selecting the cost-effective method to achieve the uniform dispersion of nano-particles in the coating matrix.
· Conduct advanced material characterization of the baseline and modified coating matrix.

Task 2:
· Conduct preliminary EIS runs on the baseline and modified coating matrix.
· Compare anti-corrosion performance of different coating formulations.

The team is also planning a meeting with the Industry Partner of this project - Public Service Electric & Gas Company (PSEG) – (Contact: Wade E. Miller, P.E. Director - Gas Transmission & Distribution Engineering)
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