
ENHANCING BIOREMEDIATION WITH E-SAFE© AND SHEEN MAGIC IN TREATMENT OF 

HYDROCARBON CONTAMINATED SOILS/AQUATIC SYSTEMS

 ‘E-SAFE© RETURNS CONTAMINATED SOILS TO ZERO TPH AND PAH VALUES’

A PLUTUS ENVIRONMENTAL TECHNOLOGIES INC. PRODUCT 
EFFICACY PRESENTATION TO TOTALENERGIES NIGERIA, TRANS 

AMADI INDUSTRIAL LAYOUT PORT HARCOURT.

BY 

BARCOPET NIGERIA LIMITED/ PLUTUS ENVIRONMENTAL 



TOTAL ENERGIES ONSHORE AND OFFSHORE CONCESSIONS



TOTALENERGIES IS COMMITTED TO OPERATING IN A MANNER THAT SHOWS 

RESPECT TO THE ENVIRONMENT. THIS QUOTE FROM TOTALENERGIES 2020 

REPORT CAPTURES HER THOUGHTS ON ENVIRONMENTAL PERTURBATION FROM 

OIL SPILLS…..

’The impacts of oil spills are not solely limited to the direct effect on the ecosystem; it devastatingly 
affects social welfare and aggravates poverty, social conflict, population displacement, and 
production reduction in communities where they occur’.

‘Oil spillage in oil-producing communities in the Niger Delta region is aggravated by recurrent pipeline 
vandalism. This vandalism had resulted in significant negative socioeconomic and environmental 
problems in the region with serious effects on human lives and farmlands’.

PETROLEUM HYDROCARBON CONTAMINATION CHALLENGE



PETROLEUM HYDROCARBON CONTAMINATION CHALLENGE

Difficult Terrain During Environmental Cleanup

Oil Resurgence Post Pipeline Repair

Community Disturbance Post Repair

Environmental Bioremediation

Post Cleanup Certification

Current Bioremediation Techniques



Challenges in Bioremediation

Slow Degradation Rates

Toxic Contaminants

Limited Microbial Activity

Site-Specific Challenges



E-Safe and Sheen Magic

Innovative Solutions for Environmental Cleanup

BIOREMEDIATION GAME CHANGER



WHAT’S IN IT FOR TOTALENERGIES WITH E-SAFE



WHAT’S IN IT FOR TOTALENERGIES WITH E-SAFE



WHAT’S IN IT FOR TOTALENERGIES WITH E-SAFE



WHAT’S IN IT FOR TOTALENERGIES WITH E-SAFE and SHEEN MAGIC



PRODUCT DESCRIPTION

E-Safe and Sheen magic are hydrocarbon degradation assisting 

compound made from natural products making them practically non-

toxic to the environment.



TPH VALUES IN UNTREATED 

CONTAMINATED SOIL  



TPH Concentration  of test soil 21,701.67 ppm                        TPH Concentration  after 0 weeks with 0ml E-Safe 21,701.67

                                                                                                        ppm 

0.00 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                       TPH Concentration  after 6 weeks with 0ml E-Safe 19653.68

                                                                                                       ppm 

9.44 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                        TPH Concentration  after 8 weeks with 0ml E-Safe 18944.40 

                                                                                                        ppm 

12.71 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                       TPH Concentration  after 10 weeks with 0ml E-Safe 18001.96 

                                                                                                       ppm 

17.05 % TOTAL DEGRADATION ACHIEVED



CONTROL CONTAMINATED 

SOIL  



TPH Concentration  of test soil 21,701.67 ppm                       TPH Concentration  after 4 weeks with 0ml E-Safe 21,201.76 

                                                                                                       ppm 

2.30 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                         TPH Concentration  after 6 weeks with 0ml E-Safe 19590.63 

                                                                                                         ppm 

9.73 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                       TPH Concentration  after 8 weeks with 0ml E-Safe 18800.07 

                                                                                                       ppm 

13.37 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                       TPH Concentration  after 10 weeks with 0ml E-Safe 18800.07 

                                                                                                        ppm 

17.99 % TOTAL DEGRADATION ACHIEVED
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PHYSICO-CHEMISTRY AND MICROBIOLOGY OF 0ml E_SAFE /4KG SOIL BIODEGRADATION PROCESS (NATURAL 

ATTENUATION)



6ml E-SAFE IN 4KG 

CONTAMINATED SOIL 

TREATMENT



TPH Concentration  of test soil 21,701.67 ppm                           TPH Concentration  after  0 weeks with 6ml E-Safe 21701.67                  

                                                                                                          ppm 

0.00% TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                        TPH Concentration  after 4 weeks with 6ml E-Safe 15,435.45 

                                                                                                        ppm 

28.87 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                         TPH Concentration  after 6 weeks with 6ml E-Safe 10615.17 

                                                                                                         ppm 

51.09% TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm               TPH Concentr.  after 8 weeks with 6ml E-Safe 6943.47                

                                                                                             ppm 

68.00% TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm             TPH Conc.  after 10 weeks with 6ml E-Safe 3709.38                  

                                                                                            ppm 

82.91% TOTAL DEGRADATION ACHIEVED
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PHYSICO-CHEMISTRY AND MICROBIOLOGY OF 6ml E_SAFE /4KG SOIL ENHANCED-BIODEGRADATION 

PROCESS



12ML E-SAFE IN 4KG OF 

CONTAMINATED SOIL 

TREATMENT



TPH Concentration  of test soil 21,701.67 ppm                        TPH Concentration  after 0 week with 12ml E-Safe 21,701.67

                                                                                          ppm      

0.00% TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                        TPH Concentration  after 4 weeks with 12ml E-Safe 9,495.58

                                                                                          ppm      

56.24 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                        TPH Concentration  after 6 weeks with 12ml E-Safe 5,342.35

                                                                                          ppm      

75.38 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                        TPH Concentration  after 8 weeks with 12ml E-Safe 3,195.10

                                                                                          ppm      

85.28 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                       TPH Concentration  after 10 weeks with 12ml E-Safe 1827.59

                                                                                         ppm      

91.58 % TOTAL DEGRADATION ACHIEVED
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PHYSICO-CHEMISTRY AND MICROBIOLOGY OF 12ml E_SAFE /4KG SOIL ENHANCED-BIODEGRADATION 

PROCESS



24ml E-SAFE IN 4KG OF CONTAMINATED SOIL TREATMENT



TPH Concentration  of test soil 21,701.67 ppm                       TPH Concentration  after 0 week with 24ml E-Safe 21,701.67

                                                                                 ppm      

0.00 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                        TPH Concentration  after 4 weeks with 24ml E-Safe 5,287.88

                                                                                  ppm      

75.63 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                        TPH Concentration  after 6 weeks with 24ml E-Safe 3258.18

                                                                                   ppm      

84.99 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                         TPH Concentration  after 8 weeks with 24ml E-Safe 1088.79

                                                                                    ppm      

91.73 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                          TPH Concentration  after 10 weeks with 24ml E-Safe 1078.79

                                                                                    ppm      

95.03 % TOTAL DEGRADATION ACHIEVED



PHYSICO-CHEMISTRY AND MICROBIOLOGY OF 24ml E_SAFE /4KG SOIL ENHANCED-BIODEGRADATION 

PROCESS
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48ml E-SAFE IN 4KG OF CONTAMINATED SOIL TREATMENT



TPH Concentration  of test soil 21,701.67 ppm                       TPH Concentration  after 0 week with 48ml E-Safe 21,701.67

                                                                                 ppm      

0.00 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                      TPH Concentration  after 4 weeks with 48ml E-Safe 2,515.18  

                                                                               ppm      

88.41 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                       TPH Concentration  after 6 weeks with 48ml E-Safe 1088.79  

                                                                                 ppm      

94.98 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                        TPH Concentration  after 8 weeks with 48ml E-Safe 265.10  

                                                                                 ppm      

98.79 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 21,701.67 ppm                       TPH Concentration  after 10 weeks with 48ml E-Safe 0.00.00

                                                                          ppm      

100.00 % TOTAL DEGRADATION ACHIEVED
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PHYSICO-CHEMISTRY AND MICROBIOLOGY OF 48ml E_SAFE /4KG 
SOIL ENHANCED-BIODEGRADATION PROCESS



CHROMATOGRAPHS AND LINE GRAPHS INDIVIDUAL 
POLYAROMATIC GROUP DEGRADATION



UNTREATED CONTAMINATED SOIL  



PAH Concentration  of test soil 15,308 ppm                            PAH Concentration  after 0 weeks with 0ml E-Safe 15308  

                                                                                                        ppm 

 

0.00 % TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm                           PAH Concentration  after  6 weeks with 0ml E-Safe 14,102.77

                                                                                                       ppm 

 

7.88 % TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm                            PAH Concentration  after 8 weeks with 0ml E-Safe 13690.09      

                                                                                                        ppm 

 

10.57 % TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm                           PAH Concentration  after 10 weeks with 0ml E-Safe 13108.70      

                                                                                                       ppm 

 

14.37 % TOTAL DEGRADATION ACHIEVED



CONTROL CONTAMINATED SOIL  



PAH Concentration  of test soil 15,308 ppm                           PAH Concentration  after 4 weeks with 0ml E-Safe 14915.04

                                                                                                       ppm 

 

2.57 % TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm                           PAH Concentration  after 6 weeks with 0ml E-Safe 13741.02

                                                                                                       ppm 

 

10.24 % TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm                            PAH Concentration  after 8 weeks with 0ml E-Safe 13223.00

                                                                                                        ppm 

 

13.62 % TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm                              PAH Concentration  after 10 weeks with 0ml E-Safe 12346.83

                                                                                                          ppm 

 

19.35 % TOTAL DEGRADATION ACHIEVED



6ml E-SAFE IN 4KG CONTAMINATED SOIL TREATMENT



PAH Concentration  of test soil 15,308 ppm                           PAH Concentration  after 0 weeks with 6ml E-Safe 15,308

                                                                                                       ppm 

 

0.00 % TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm                            PAH Concentration  after 4 weeks with 6ml E-Safe 8468.92

                                                                                                        ppm 

 

44.68 % TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm                            PAH Concentration  after 6 weeks with 6ml E-Safe 6324.91

                                                                                                        ppm 

 

58.68 % TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm                            PAH Concentration  after 8 weeks with 6ml E-Safe 3037.22

                                                                                                        ppm 

 

80.16 % TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm                            PAH Concentration  after 10 weeks with 6ml E-Safe 766.66

                                                                                                        ppm 

 

94.99 % TOTAL DEGRADATION ACHIEVED



12ml E-SAFE IN 4KG CONTAMINATED SOIL TREATMENT



PAH Concentration  of test soil 15,308 ppm                           PAH Concentration  after 0 weeks with 12ml E-Safe 15,308

                                                                                                       ppm 

 

0.00 % TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm              PAH Concentration  after 4 weeks with 12ml E-Safe 5799.65             

                                                                                                      ppm 

62.11% TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm             PAH Concentration  after 6 weeks with 12ml E-Safe 3659.25              

                                                                                                     ppm 

76.10% TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm                          PAH Concentration  after 8 weeks with 12ml E-Safe 1458.22

                                                                                                      ppm 

 

 90.47% TOTAL DEGRADATION ACHIEVED



PAH Concentration  of test soil 15,308 ppm                          PAH Concentration  after 10 weeks with 12ml E-Safe 503.07

                                                                                                      ppm 

 

96.71 % TOTAL DEGRADATION ACHIEVED



24ml E-SAFE IN 4KG CONTAMINATED SOIL TREATMENT



PAH Concentration  of test soil 15,308 ppm                           PAH Concentration  after 0 weeks with 24ml E-Safe 15,308

                                                                                                       ppm 

 

0.00 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 15,308 ppm                            PAH Concentration  after 4 weeks with 24ml E-Safe 3770.38

                                                                                 ppm      

75.37 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 15,308 ppm                            PAH Concentration  after 6 weeks with 24ml E-Safe 2136.02 

                                                                                ppm      

86.05 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 15,308 ppm                           PAH Concentration  after 8 weeks with 24ml E-Safe 776.68  

                                                                                      ppm      

94.93 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 15,308 ppm                           PAH Concentration  after 10 weeks with 24ml E-Safe 266.58 

                                                                                       ppm      

98.26% TOTAL DEGRADATION ACHIEVED



48ml E-SAFE IN 4KG CONTAMINATED SOIL TREATMENT



PAH Concentration  of test soil 15,308 ppm                         PAH Concentration  after 0 weeks with 48ml E-Safe 15,308

                                                                                                     ppm 

 

0.00 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 15,308 ppm                          PAH Concentration  after 4 weeks with 48ml E-Safe 2077.20  

                                                                              ppm      

88.43 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 15,308 ppm                           PAH Concentration  after 6 weeks with 48ml E-Safe 1080.86 

                                                                               ppm      

92.94 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 15,308 ppm                           PAH Concentration  after 8 weeks with 48ml E-Safe 151.33  

                                                                                      ppm      

99.01 % TOTAL DEGRADATION ACHIEVED



TPH Concentration  of test soil 15,308 ppm                            PAH Concentration  after 10 weeks with 48ml E-Safe 0.0000 

                                                                                ppm      

100 % TOTAL DEGRADATION ACHIEVED



E-SAFE ALSO PROVED TO BE A VERY EFFECTIVE SOIL WASH SOLUTION

BEFORE SOIL

WASH

AFTER SOIL

WASH

SOIL WASH

LEACHATE







$7000/DRUM

EX-WORKS

$42,000/IBC

EX-WORKS



THANKS

www.plutus-environmental.com
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