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ABSTRACT: 

This paper presents results of multiple test programs that have been performed to 

determine the effectiveness of recyclable encapsulated abrasive media to remove 

chlorides during surface preparation.  Tests published in 2002 concluded that this 

technology consistently achieves significant reductions of chloride levels in comparison 

to those achieved with conventional abrasive blasting.  However, those tests were 

conducted with new media and not recycled media; leaving questions regarding the effect 

of recycling and possible re-deposition of contaminates on the surface.  

Recent tests indicate that chloride removal can be efficiently performed while 

recycling encapsulated abrasive media and no detrimental effect on removal rates occurs 

with increased recycles; in fact, increased cycles showed a slight improvement in 

removal efficacy.  Test results also indicate that blasting with encapsulated abrasive 

media can frequently reduce chloride concentrations to below typically specified levels.  

This process compares favorably in both cost and speed to other technologies, which 

often require a multi-step procedure such as abrasive blast, water or chemical wash and 

final abrasive blast to achieve specified levels of surface contaminants. 

BACKGROUND INFORMATION ON ENCAPSULATED ABRASIVE MEDIA 

Encapsulated Abrasive Media was invented in the late 80’s and has grown in use as 

an accepted form of abrasive blasting since that time.  It is referred to under many other 

names such as Pliant Media, Composite 

Media, Sponge Media and Sponge 

Blasting.  The heart of this technology is 

combining abrasives with an open cell 

polyurethane sponge-like material. 

(Fig 1) 

The advantage of this composite 

material is that the sponge-like particles 

flatten on impact, exposing the abrasive 

and profile the surface just like 

conventional abrasive blasting.  When 

rebounding from the surface, sponge 

media expands, creating a vacuum, 

cleaning the surface and entrapping most 

of what would normally have become 

airborne contaminants. Fig 1: Close up of Encapsulated Abrasive Media 

 Photo Courtesy Sponge-Jet, Inc; Portsmouth, NH  



The combination of the encapsulated abrasive media along with a suitable blasting 

device and recycling system (Fig 2 & 3) allows this technology to prepare surfaces in the 

same manner as conventional abrasive blasting, but leaving the prepared surface cleaner 

than does conventional blasting.  This technology also allows greater visibility, less dust, 

less waste and less ricochet damage to its surroundings.  

Recycling procedures are 

critical to assuring quality 

results.  SSPC has recently 

released its abrasive quality 

standard for these types of 

materials:  SSPC AB4 

Recyclable Encapsulated 

Abrasive Media which defines 

acceptable recycling 

procedures. 

 

 

BACKGROUND INFORMATION ON  

RESIDUAL CHLORIDE AND CHLORIDE REMOVAL 

The effect of residual chlorides on a coated substrate has been of increasing interest 

over the last two decades.  A greater understanding of coating performance and the 

correlation between the level of surface cleanliness and the expected life of the coating 

system has become more widely recognized.  Many however, still debate what levels of 

residual chlorides, salts and other contaminates should be allowed to remain on a surface 

prior to coating. 

NOTE: All units reported for chloride levels in this article have been converted to mg/m
2
 to 

simplify comparison. The actual standards referenced may report in different units. 

 

U.S. NAVY 

The U.S. Navy began limiting the thresholds for residual chlorides in the early 1990s, 

which required 100 mg/m
2
 on non-immersion substrates and 50 mg/m

2
 on immersed 

substrates.  Fewer than ten years later, the U.S. Navy lowered acceptable thresholds for 

residual chlorides to 50 mg/m
2
 (NFGS-09971E) on non immersion substrates and 30 

mg/m
2
 (NFGS-09970F) on immersed substrates. 

 

Fig 2: Blasting Device 
(Pressure Vessel or Feed Unit) 

Fig 3: Recycler 
Photos Courtesy Sponge-Jet, Inc 



SSPC 

As recently as 2000 the industrial coatings industry through SSPC, established “Non-

visual Surface Preparation Definitions” which recognize three standard “Conditions” or 

levels of surface cleanliness. (Table 1)
i
  

Table 1 - Non-visual Surface  

Preparation Definitions 

SSPC SC1 Free of detectable Chloride levels 

SSPC SC2 <70 mg/m
2
 Residual Chlorides 

SSPC SC3 <500 mg/m
2
 Residual Chlorides 

 

International Marine Organization (IMO)  

Illustrating the diversity of chloride specifications throughout the world, the Republic 

of South Korea published a document
III

 through the IMO showing the range of different 

chloride levels suggested from 12 different sources (Fig 4). 

 

CHLORIDE REMOVAL METHODS 

Despite the diverse range of recommendations for residual chloride levels, surface 

preparation professionals must have the tools and procedures to cost-effectively achieve 

the specified result.  While abrasive blasting certainly removes some chlorides, it does 

not consistently lower residual chloride values to acceptable limits without the use of 

water or chemical rinsing.  This process often involves multiple cycles of blasting, 

rinsing and re-blasting or requires the use of ultra-high pressure water to remove coatings 

and contaminates followed by abrasive blasting to achieve the specified profiles.  

Recyclable encapsulated abrasive media is promoted as an alternative method which 

can achieve specified chloride levels in a single process without water or chemical rinse.  

Fig 4 



VIRGIN (NON RECYCLED) ENCAPSULATED ABRASIVE MEDIA 

The first known evaluation of encapsulated abrasive media to remove chlorides was 

conducted by a high performance coating manufacturer in 1997 when qualifying the use 

of that process as a suitable method of surface preparation for their coatings.  They 

determined that a single blast with a certain encapsulated abrasive media could lower 

chloride levels from 1,000 mg/m
2
 to less than 10 mg/m

2
.  By comparison they had to do 

an abrasive blast with aluminum oxide, water rinse, allow flash rusting and re-blast to 

achieve the same results with conventional blasting (Fig 5). 

Since that time, other tests and a 

variety of field applications have taken 

place where encapsulated abrasive 

media was used to prepare surfaces 

and achieve chloride levels below 

commonly specified levels in one step, 

without the use of water, chemical 

washing or re-blasting.  A 

compendium of tests and case histories 

detailing these results was presented 

and published for the 2001 SSPC trade 

show
I
, which included the following 

results in Fig 5 and Table 2. 

 

TABLE 2– RESIDUAL CHLORIDE TEST:
II
 

Chloride 
Before 

After Blasting With 
Coal Slag 

After Blasting With 
Encapsulated Media 

300mg/m
2
 90mg/m

2
 40 mg/m

2
 

2000 mg/m
2
 200 mg/m

2
 50 mg/m

2
 

360mg/m
2
 140 mg/m

2
 50 mg/m

2
 

600mg/m
2
 120 mg/m

2
 30 mg/m

2
 

 

The above data demonstrates in all tested levels of pre-contamination, the sections 

blasted with encapsulated abrasive media consistently removed chlorides at or below 50 

mg/m
2
, while the sections blasted with coal slag ranged from 90 mg/m

2
 to 200 mg/m

2
.  

This data clearly supports the ability of encapsulated abrasive media (or pliant media as it 

was referred to in the original report) to achieve significant reductions in chloride levels 

in comparison to those achieved with conventional abrasives. 

Fig 5: 



RECYCLING OF MEDIA 

The results reported in TABLE 2 utilized virgin Encapsulated Abrasive Media and 

therefore did not include recycling activity.  Case histories reported in the 2002 article 

indicated excellent results with chloride removal while recycling the Encapsulated 

Abrasive Media, but due to limited controls and documentation they could not be 

considered conclusive.  

In early 2009, prior to a large offshore project, an offshore services company for 

PETRONAS (Malaysian National Oil Company) contracted a test lab SIRM QAS 

International and a NACE II Inspector to conduct a series of rigorous tests.  The offshore 

services company wanted to determine if this method of surface preparation could be 

reliably used to lower chloride levels on offshore structures to below 25 mg/m
2
, which 

would meet the PATRONAS standard specification.  Secondly, they needed to get 

approval of the PATRONAS engineering staff to accept this technology as a method for 

chlorides removal and to gain approval for general surface preparation.  These tests were 

intended to (1) quantify Recyclable Encapsulated Abrasive Media’s ability to lower 

residual chloride levels on the surface, (2) determine if the recycling of this media would 

raised the chloride level of the media and (3) provide documentation of the surface 

profile achieved for ultimate qualification by PATRONAS. 

TEST PROTOCALL 

The test protocol involved the 

contamination of a series of test 

panels, which had varying surface 

conditions (Rust Grade C, Grade A, 

existing high build marine coatings).  

Chloride levels were determined by 

ISO 8502-6:1995 Bresle Method to 

be an average of 82 mg/m
2
 on these 

test plates.  A one square foot (0.1 

m
2
) panel was then blasted to a 

visual surface cleanliness of SA 2½ 

and the remaining abrasive in the 

pressure vessel expended on an 

equally contaminated larger plate.  

The media was recovered, recycled 

and a second test blast was 

conducted on a second plate.  This 

process was repeated for 7 cycles 

representing a typical recycle rate 

used on offshore structures.  

Appendix A of this Article includes 

the full text, photos and data of the 

SIRM Report. 

Fig 6: See Attached Appendix for full report. 



TEST RESULTS 

The test protocol was carried out on April 17, 2009 under careful supervision of the 

SIRIM QAS Sdn. Bhd, a NACE certified Inspector and a representative of the offshore 

services contractor Tanjung Offshore Services.  During the testing an issue developed 

with the first two panels tested, where unexpectedly high readings were recorded.  

Further investigation revealed that a leak in an after cooler unit caused cross 

contamination of chloride laden water on the panels. These test results were rejected and 

are shown below as an “Error”. 

Summary of the data is below:  
 

 

 

 

 

 

 

 

 

 
NOTE: The data from the first two blast cycles was later found to be in accurate due to some 

cross contamination of salt laden water due to a leak in an after cooler unit. 

The test results above in Table 3 clearly demonstrate that during the recycling process 

some of the chloride contaminates remained in the sponge media after recycling.  

Chloride measurements of the media grew from 15 for new media to 20 for the first cycle 

and then to 52 for 5 recycles.  However, consistent with previously reported case histories 

this “residual” chloride content in the media itself did not appear to impair the cleaning 

effectiveness.  To the surprise of all participants, the residual chlorides on the test panels 

after blasting decreased with additional cycles.  In other words, “Cleaning efficiency 

improved with reuse and recycling of the Recyclable Encapsulated Abrasive Media”.  

This finding is theorized to be due to the smaller particles of recycled material providing 

a more uniform blast pattern and thus a better scouring of the entire surface.  Normal 

recycling procedures would require the addition of 5-10% new media with each cycle to 

provide a uniform working mix (new and recycled media) is utilized. 

Based on these results, the Offshore Services Contractor and PATRONAS were 

satisfied that Encapsulated Abrasive Media could be recycled and still achieve the high 

chloride removal results required.  This enables contractors to perform the paint removal, 

surface profiling, blasting to Sa 2 ½ visual cleanliness and chloride removal below the 

specified 25 mg/m
2
 all in one step.  Further noted benefits were that the low dust and 

ricochet of this process would now enable the contractor to work while facilities are 

online or if during a shut down while other trades carry out critical maintenance in close 

proximity. 

TABLE 3  Surface Test 

Abrasive Media 

Test 

SIRM TEST  Bresle Kitagawa Tube 

Test Panel 

Sponge 

Recycles 
Plate mg/m2 

(25 max allowable) Chloride level 

Control Not Blasted 82 15 

1 New Error 20 

2 1 Error  

3 2 14.5  

4 3 14.5  

5 4 11.5  

6 5 11 52 

7 6 9  



CONCLUSION 

Prior independent testing, field experience and new data from the offshore 

industry confirm that surface preparation with Encapsulated Abrasive Media, provides 

superior cleaning as compared to traditional abrasive blasting. Furthermore, the ability to 

reach specified levels in a one-step process is possible in the majority of applications.  

Recyclable Encapsulated Abrasive Media, when used to remove chlorides, does retain a 

portion of chloride contaminants in its porous structure.  Using material recycled on a 

project that contained chlorides and using it on another project where the substrate was 

chloride free would not be advisable – due to the risk of chloride cross-contamination.  

However, on projects where surfaces are laden with chlorides, Recyclable Encapsulated 

Abrasive Media is a reliable and increasingly accepted method to prepare the surface in a 

single dry step. 

 
                                                

 

APPENDIX: 
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1.0 INTRODUCTION 

 
This document outlines the inspection procedure and method to measure the soluble 

contaminants on blasted surface using Sponge Jet Abrasive Blasting System, which 

accordance to classification of ISO 8502-6, the Bresle method. This inspection 

procedure also includes the method to determine the chloride concentration for new 

and/or recycle Sponge Jet Media that use for surface preparation works. 

 

2.0 OBJECTIVES 

  

The objectives of this procedure are to measure the concentration of soluble 

contaminants, such as chloride, sulphate, etc on the blasted surface using Sponge Jet 

Media and also the Media itself after several recycles. The result shall shows the 

capability of Sponge Jet Media to remove soluble contaminant on corroded surface, the 

ability to constraint the removed soluble contaminant in the media matrix-itself and the 

recycle magnitude for Sponge Jet Media to absorb he chloride contaminant until to a 

point of saturation, where the media can’t absorb or remove the soluble contaminant 

from the corroded surfaces anymore. 

 

3.0 SCOPE 
 

This manual covers the method to measure the soluble contaminant on surface using 

Bresle Method which accordance to ISO 8502-6 standard. Any equipment that able to 

conduct the method as per standard is allowed. For measurement of chloride 

contamination in Sponge Media, the method is per ISO 8502-9, which utilize Chlor*Test 

Kitawaga Tube or conductivity meter. 
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4.0 SAFETY PRECAUTION  / SAFETY AWARENESS 
 

i). Blasting activity is incurred during the inspection, it is advice to wear a face visor, 

ear plugs and face musk to avoid inhalation of sponge media during the activity. 

ii). Avoid any potential of the deionised water and the Sponge Media mix/accidently 

consume by any personnel. This would cause health constraint. 

iii). Make sure all blaster is well certified by authorized organization. The inspector for 

the method written in this document also must be certified by respective 

organization and well aware about the inspection equipment hazards. 

iv). Make sure all air driven equipment (compressor, aftercooler, etc) is inspected by 

certified inspector. 
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Yes 

No 

Yes No 

 
5.1.1 OVERALL INSPECTION PROCEDURE OUTLINE 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

R 
e 
c 
y
c
l
e 

Read Procedure 

Check all Inspection 
Equipment 

Identified Corroded 
Test Panel 

 

Check Soluble 
Contaminants 

Blast the test panel using Sponge Jet 

Adequate? Find Equipment 
 

Identified Media (new / 
recycle #) 

 

Conductivity Meter/ 
Kitagawa tube 

Test Panel 

Check Soluble Contaminants at test panel & Media 

Sponge Media 

Bresle Method Conductivity Meter 

Record measurement and temperature 

10th 
recycle? End Work 

Before 
Blast 

After 
Blast 
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No 

Yes 

 
5.1.2 OPERATION OUTLINE FOR BRESLE METHOD 
  

Read Procedure 

Check Inspection 
Equipment 

Identified Test Panel 
 

Patch Sample kit 

Fill Patch with Solvent 
/Deionized water 

Batteries 
Ok? 

Wait for 3-10 mins 

End Work 

Replace battery 

Suck out the solvent  

Measure the soluble 
content 
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Yes 

No 

 
5.1.3 OPERATION OUTLINE FOR KITAGAWA TUBE TEST 
 
  

Read Procedure 

Check Inspection 
Equipment 

Identified Media 
(New / Recycle) 

Take a volume of 
Media (e.g. 300ml) 

Mix both deionized 
water and media 

Test Tube 
OK? 

Stir for 8 – 10 mins  

End Work 

Replace Test tube 

Put Kitagawa tube 
inside the mixed 

medium 

Measure the soluble 
content 

Take deionised water with 
same volume of media 
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5.2 OPERATION SEQUENCE 
5.2.1 OVERALL INSPECTION PROCEDURE 

Sponge Jet Abrasive Blasting System is a new surface preparation method 
which has a capability for cleaning, profiling and at the same time removes 
chloride contamination on blasted surface. This inspection procedure is 
measuring the performance of Sponge Jet media for above mentioned 
statement and also finding the optimum recycles capacity to perform the 
surface preparation as per international standard. Below work sequence is the 
procedure to determine the soluble contaminant at test panel (before and after 
blast with Sponge Media) and also the chloride content within the media itself 
(new and recycle). 
 
All blasting equipment is checked prior to execute the inspection procedure. 
Make sure all connection for hoses is well secure, the compressor is clean, 
aftercooler is well operated, filter is new and test run is already conducted to 
check whether the compressor contain any trapped water inside the system. 
Below are the inspection parameters (constant): 

A. Use two begs of Sponge Media  
B. Use 400 HP feed unit with connect to compressor at least 375 cfm 
C. Every test panel size is at least 1’ x 1’ 
D. The outlet pressure at nozzle is set between range of 80 – 125 psi 
E. Output of media (media feed pressure) is set from range 30 – 40 psi 
F. The relative humidity is allowing the blasting activity 
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Overall Procedures 

I. Prepare all testing equipment (Bresle kit, Kitagawa tubes, etc) at site. 

II. Then make sure all test panels is ready. This document suggested 10 panels to 

be tested as to measure the chloride contaminant within the recycled sponge 

media up to 10 times. Add test panel if need more data collection. 

III. Please take note the type of sponge media for the test. (Silver #16 / Silver #30 / 

Silver #80 / etc) 

IV. Check soluble contaminant at both test panel by Bresle method and Sponge 

media using Kitagawa tube prior blasting. Record the measurement 

V. Blast the test panel using Sponge Jet Abrasive Blasting System. Keep blasting 

the media until all the media is blown out from the feed unit even the panel is 

already achieve Surface Cleanliness 2.5 and profile 75 microns. Check with 

necessary gauge for cleanliness and profile. 

VI. Collect back all media with proper tools (e.g. vacuum, broom, etc). 

VII. Once the media is collected, do the soluble contaminant inspection at both test 

panel and media as per procedure no IV. 

VIII. Record all after blast data and also the temperature during the inspection was 

done. 

IX. Repeat above procedure using same Sponge Media BUT difference panel 

(means new panel every cycle) until 10 times. 

 

Bresle Method Procedure (please refer to attachment for detail procedure) 

I. Check the inspection equipment is ok. Replace battery if necessary. 

II. Identified the test panel to be tested (before blast, after blast, etc) 

III. Patch the kit at test panel and make sure no leakages. 

IV. Fill in deionised water inside the patch using syringe provided with the kit 

V. Wait about 3 – 10 minutes to allow the deionised water to dissolve all soluble 

contaminants at the patches 

VI. Suck back the solvent with syringe and measure the soluble contaminants 

using the measuring equipment provided with the kit 

VII. Record the data 
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Procedure for Kitagawa Tube 

I. Identified the Sponge Media to be tested (new / recycle / etc) 

II. Prepare a beaker, stirrer and new Kitagawa tube at site. 

III. Take a volume of the identified media, about 100 – 300 ml, a put into the 

beaker. The volume is depending of the beaker size and shape. 

IV. Measure deionised water with the same volume of the measured Sponge 

Media 

V. Mix both Media and Deionised water and stir for about 8-10 minutes.  

VI. Take Kitagawa tube at break at both ends using necessary equipment 

VII. Put the tube inside the mixer for 1 – 5 minutes to allow the tube to wicked up 

the solution (capillary action). 

VIII. The tube will measure the chloride content by changing colour to oblique when 

it fully saturate. The measurement of the chloride content can be read at the 

level of the colour. The measurement is ppm 

IX. Record the data 

 

Procedure for Conductivity Meter 

I. Depending on conductivity meter being used to inspect, the chloride 

measurement is shows on the reading from the meter and the tabulate table 

that’s come with the meter. 

II. The specimen is prepared by taking a volume of media and mix it with the 

ionised water with also has the same volume of media. 

III. Stir the mixing for about 5 10 minutes using clean stirrer. 

IV. Then dip the conductivity meter probe inside the mixing to measure the soluble 

contaminant. 

V. Record the data 
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