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COMPANY OVERVIEW

Industrial services company Industrial services company 
providingproviding::providingproviding::
 Environmental compliance Environmental compliance 

solutions for air quality controlsolutions for air quality control

 Handling of industrial byHandling of industrial by‐‐products products 
or waste streamsor waste streams

 Production of sulphurProduction of sulphur‐‐based based 
industrial chemicalsindustrial chemicalsindustrial chemicalsindustrial chemicals
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MARSULEX:  
WE KNOW SULPHUR & PETCOKE!

Provides a wide range of Provides a wide range of 
services to a very prestigious services to a very prestigious 
customer base across North customer base across North 
America, including:America, including:
 PetcokePetcoke cutting and handling cutting and handling 
servicesservices

 Spent acid regenerationSpent acid regeneration
 Acid gas and sour water/ Acid gas and sour water/ 
ammonia processing/ ammonia processing/ sulphursulphur
recoveryrecovery

 Molten sulfur formingMolten sulfur forming
 FlueFlue‐‐gas desulfurization gas desulfurization 
integrated with Ammoniumintegrated with Ammoniumintegrated with Ammonium integrated with Ammonium 
Sulfate fertilizerSulfate fertilizer
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OUR VALUE PROPOSITION

 Operational excellence and reliabilityOperational excellence and reliability

 Delivery of complete, cost effectiveDelivery of complete, cost effectiveDelivery of complete, cost effective Delivery of complete, cost effective 
solutions, unique technologies customers solutions, unique technologies customers 
can’t access on their owncan’t access on their own

P id th hi h t l l f tP id th hi h t l l f t Provide the highest level of customer Provide the highest level of customer 
serviceservice

-- Strong customer relationshipsStrong customer relationshipsStrong customer relationshipsStrong customer relationships

-- Flexible and responsive to customer Flexible and responsive to customer 
needsneeds

Constant focus on safe, 
reliable operations

5



The DCU Reliability InvestmentThe DCU Reliability Investment

Presented by Dave Rosenthal, PE.Presented by Dave Rosenthal, PE.

Reliability ManagerReliability Manager
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THE MARSULEX SOLUTION

 Coke drum cutting, unheading/headingCoke drum cutting, unheading/heading

 Operation and maintenance of handling equipmentOperation and maintenance of handling equipment Operation and maintenance of handling equipmentOperation and maintenance of handling equipment

 Equipment operation and maintenanceEquipment operation and maintenance

 Overhead bridge crane operation and maintenanceOverhead bridge crane operation and maintenance

 Transportation and terminal servicesTransportation and terminal services

 Technical and advisory services, troubleshooting, new DCU Technical and advisory services, troubleshooting, new DCU 
startup trainingstartup training

 Cold Eyes review for engineering design and process Cold Eyes review for engineering design and process 
operations for new or expanded DCU’soperations for new or expanded DCU’s



THE MARSULEX ADVANTAGE

 A complete Petcoke Cutting & Handling SolutionA complete Petcoke Cutting & Handling SolutionA complete Petcoke Cutting & Handling SolutionA complete Petcoke Cutting & Handling Solution

 Allows refinery customer to focus on core operationsAllows refinery customer to focus on core operations

Marsulex manages logistics and transportation fleetMarsulex manages logistics and transportation fleet

Marsulex shares best practices across DCU operating sitesMarsulex shares best practices across DCU operating sites

 Employees are crossEmployees are cross‐‐trained, focused and motivatedtrained, focused and motivated

 ReliabilityReliability‐‐focused maintenance approachfocused maintenance approach ReliabilityReliability‐‐focused maintenance approachfocused maintenance approach



THE MARSULEX APPROACH
Enhancing value to the customer

Uncompromising Uncompromising SafetySafetyp gp g yy
-- TRIR = 0.29 (2006 to presentTRIR = 0.29 (2006 to present))

 Superior Operating SkillsSuperior Operating SkillsSupe o Ope at g S sSupe o Ope at g S s
-- Maximize productivityMaximize productivity
-- Reduce cycle timesReduce cycle times

Maintenance ReliabilityMaintenance Reliability
-- Effective Effective PM’s PM’s 
-- Diligent Diligent executionexecution
-- Comprehensive Asset Care Comprehensive Asset Care 
StrategiesStrategiesStrategiesStrategies



BALANCING VARIABILITY: COST, SAFETY, RELIABILITY

The major differentiator between coke cutting, The major differentiator between coke cutting, 
handling & logistics providers is:handling & logistics providers is:g g pg g p

 The ability to meet & exceed demanding customer requirements The ability to meet & exceed demanding customer requirements 
 Superior operations skills andSuperior operations skills and knowknow‐‐howhow Superior operations skills, and Superior operations skills, and knowknow‐‐howhow
 Ability to execute in a safe manner without incurring large Ability to execute in a safe manner without incurring large 
equipment failures & repair equipment failures & repair costscosts
 Effective reliability programEffective reliability program



BALANCE DELIVERS VALUE TO THE REFINER 

 Safer and more reliable operationSafer and more reliable operation

 Shorter cycle times resulting inShorter cycle times resulting in Shorter cycle times resulting in Shorter cycle times resulting in 
higher productivityhigher productivity

 Lowest lifetime total costLowest lifetime total costLowest lifetime total cost Lowest lifetime total cost 
of of ownershipownership

 Continuous improvement through Continuous improvement through Continuous improvement throughContinuous improvement through
sharing of best practices within sharing of best practices within 
Marsulex operating networkMarsulex operating network

 Outsourcing of nonOutsourcing of non‐‐core operations core operations 
((PetCokePetCoke cutting/handling)cutting/handling)



THE MARSULEX SOLUTION:  AN EFFECTIVE RELIABILITY PROGRAM 

 Comprehensive Asset Care Strategies (PM’s) Comprehensive Asset Care Strategies (PM’s) 

 Condition Based Equipment Inspections by Operators andCondition Based Equipment Inspections by Operators and Condition Based Equipment Inspections by Operators and Condition Based Equipment Inspections by Operators and 
MechanicsMechanics

 OEM Support NetworkOEM Support Network OEM Support NetworkOEM Support Network

 Full Time Equivalent Analysis & PM Support StaffingFull Time Equivalent Analysis & PM Support Staffing

Maintenance Planning & SchedulingMaintenance Planning & Scheduling

 Continuous improvement of asset care plan through Root Continuous improvement of asset care plan through Root 
Cause analysisCause analysis

 Risk Based Critical Spare Parts IdentificationRisk Based Critical Spare Parts Identification



CASE STUDY: DELIVERING RELIABILITY

A Marsulex customer was used as a base case to examine the A Marsulex customer was used as a base case to examine the 
Marsulex equipment reliability program and the relationship to Marsulex equipment reliability program and the relationship to 

i t f il t d t i th ff ti f thi t f il t d t i th ff ti f th

How Did We Determine OurHow Did We Determine Our

equipment failure to determine the effectiveness of the equipment failure to determine the effectiveness of the 
Marsulex reliability approach  Marsulex reliability approach  

How Did We Determine Our How Did We Determine Our 
Effectiveness?Effectiveness?
 Determined both ideal PM and Determined both ideal PM and 
maintenance costsmaintenance costsmaintenance costsmaintenance costs
 Compared the results with Compared the results with 
experience based expectationsexperience based expectations
 Developed specific reliability Developed specific reliability 
relationships to show impact of relationships to show impact of 
PM CompliancePM CompliancePM CompliancePM Compliance



PROCESS

 Relationship Relationship between PM and between PM and 
maintenance maintenance costcost

-- Looked at repairs by types and Looked at repairs by types and 
how it compares with how it compares with 
expectationsexpectations

-- Reviewed the current PM Reviewed the current PM 
programprogram

-- Identified the Ideal maintenance Identified the Ideal maintenance 
repair costrepair cost

-- Obtained the Actual maintenance Obtained the Actual maintenance 
cost cost 

 Developed Developed a Monte a Monte CarloCarlo‐‐based based 
reliability modelreliability model

-- Compare the model with expected Compare the model with expected 
l b ll b l ddreliability reliability trendstrends



THE PREVENTATIVE MAINTENANCE PARABOLA

Costs related to maintenance/repair and lost production Costs related to maintenance/repair and lost production 
follow a parabolic relationship with PM resourcesfollow a parabolic relationship with PM resources

Equipment Repair & Opportunity Cost Equipment Repair & Opportunity Cost  vs. vs. PM "Investment"PM "Investment"
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THE PREVENTATIVE MAINTENANCE PARABOLA

We find that some refiners who do outsource (~25%), tend to We find that some refiners who do outsource (~25%), tend to 
source petcoke services on a time & material basis without source petcoke services on a time & material basis without 
f i & i l ff i & i l ffocus on PM resource requirements & impact on total cost of focus on PM resource requirements & impact on total cost of 
ownershipownership

Equipment Repair & Opportunity CostEquipment Repair & Opportunity Cost vs.vs. PM "Investment"PM "Investment"Equipment Repair & Opportunity Cost Equipment Repair & Opportunity Cost  vs. vs. PM  InvestmentPM  Investment
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 $
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 $

Total customer failure costs rise Total customer failure costs rise 
quickly to the left of optimum quickly to the left of optimum 
as PM expenditures areas PM expenditures are
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 C as PM expenditures are as PM expenditures are 

reduced in an effort to trim reduced in an effort to trim 
budgets or in case of third budgets or in case of third 
party bidders, create a winning party bidders, create a winning 
(low) price(low) price
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IDEAL REPAIR TYPES AND FREQUENCY
Repair Cost Categories

Failure Types  vs.  PMFailure Types  vs.  PM
25 %25 % 100 %100 %

90%90%

Increasing levels of Increasing levels of 
PM activityPM activity

o 
IV

o 
IV

15 %15 %

20 %20 %

90%90%

80 %80 %

70 %70 %

60 %60 %

PM activity PM activity 
minimizes the minimizes the 
frequency of some frequency of some 
types of repairstypes of repairs

Ty
pe

 II
 to

Ty
pe

 II
 to

Ty
pe

 I
Ty
pe

 I

10 %10 %

15 %15 % 60 %60 %

50 %50 %

40 %40 %

30 %30 %
 Type I Type I ‐‐ PlannedPlanned

types of repairs.types of repairs.

0 %0 %

5 %5 %

30 %30 %

20 %20 %

10 %10 %

0 %0 %

 Type II Type II –– Unplanned Unplanned 
(Minimal downtime)(Minimal downtime)

PM %PM %
65 %65 % 75 %75 % 85 %85 % 95 %95 %

0 %0 % 0 %0 %

 Type III Type III ‐‐ IncidentIncident

 Type IV Type IV –– Wreck Wreck 
(Si ifi d i )(Si ifi d i ) Type IVType IVType IIIType IIIType IIType IIType IType I

Note: Data from refinery studiesNote: Data from refinery studies

(Significant downtime)(Significant downtime) Type IVType IVType IIIType IIIType IIType IIType IType I



IDEAL REPAIR TYPES, FREQUENCY, AND DISTRIBUTION 
Typical Failure Distribution  vs. PM Level

Failure Types vs. PMFailure Types vs. PMFailure Types  vs.  PMFailure Types  vs.  PM

VV

20 %20 %

25 %25 % 100 %100 %

90%90%

80 %80 %

70 %70 %

PM %PM % 100%100% 95%95% 90%90% 85%85% 80%80% 75%75% 70%70%

Type IType I 90% 87% 84% 80% 75% 69% 63%

Ty
pe

 II
 to

 IV
Ty
pe

 II
 to

 IV

Ty
pe

 I
Ty
pe

 I

10 %10 %

15 %15 % 60 %60 %

50 %50 %

40 %40 %

30 %30 %

Type IIType II 10% 13% 14% 16% 18% 20% 22%

65 %65 % 75 %75 % 85 %85 % 95 %95 %
0 %0 %

5 %5 %

30 %30 %

20 %20 %

10 %10 %

0 %0 %

Type IIIType III 0% 0.5% 2.2% 5% 7% 10% 13%

Type IVType IV 0% 0% 0% 0% 0.5% 1% 2.1%

PM %PM %

Type IVType IVType IIIType IIIType IIType IIType IType I
TotalTotal 100% 100% 100% 100% 100% 100% 100%

Note: Data from refinery studiesNote: Data from refinery studies



REPAIR TYPE CATEGORIES VS COST IMPACT

Repair Repair  Outages Outages  Cost Impact Cost Impact 
Type I Type I ‐‐ PlannedPlanned

Type Type II II ‐‐ Unplanned Unplanned 

Expected and MinorExpected and Minor

PrematurePremature

1x$1x$

3x$3x$

Type Type III III ‐‐ Incident Incident  Significant PrematureSignificant Premature
possible operations interruptionpossible operations interruption

6x$6x$

Type Type IV IV ‐‐WreckWreck Very PrematureVery Premature 9x$9x$
Lack Lack of spare parts of spare parts 
can can double the double the lossloss

significant operations significant operations 
interruptioninterruption, often , often 
insuranceinsurance involvementinvolvementinsurance insurance involvementinvolvement



IDEAL MAINTENANCE REPAIR COSTS
Failure Expectation Table

Material Time Cost

Equipment $/Failure MTBF Years No Hrs $/Y Eq

Bridge Crane Hold Cable $1,000 1.0 2.00 24 $2,000

Close Cable $500 2.0 4.00 24 $1,000

Bearing $2,100 4.0 2.00 4 $1,050

Coupling $12,500 5.0 2.00 4 $5,000

Housing $30,000 20.0 1.00 2 $1,500

 For Major equipment categories and SubFor Major equipment categories and Sub‐‐categories categories 
in each group we identified the expected MTBF for in each group we identified the expected MTBF for 
each piece of equipmenteach piece of equipmenteach piece of equipmenteach piece of equipment
 Time and material cost for typical repairTime and material cost for typical repair
 Total cost and equivalent cost per yearTotal cost and equivalent cost per year



SWITCH : CURRENT PM PROGRAM APPROACH

 Reviewed a detailed PM list for all equipmentReviewed a detailed PM list for all equipment
 Estimated times and full time equivalents to perform PMs Estimated times and full time equivalents to perform PMs 
and calculated costs per PMand calculated costs per PMand calculated costs per PMand calculated costs per PM

Crusher Daily PM Task Time Min Freq Period Number Total FTE Assigned

Check oil level in sight glass on 
d ( 85 140 d) oil 10 2 D 1 20 0.042 Operguard ( 85 – 140 super red) oil 10 2 D 1 20 0.042 Oper

Inspect hopper for non‐
crushables visual 10 2 D 1 20 0.042 Maint

Make sure all safety guards are 
in place visual 15 2 D 1 30 0.063 Maintin place

Inspect all mounting bolts 
for tightness visual 2 1 D 10 20 0.042 Oper

Listen for any unusual noises like 
metal to metal, belts slapping visual 10 2 D 1 20 0.042 Oper

Inspect crusher for any leaks visual 5 2 D 1 10 0.021 Maint

Check for excessive vibration visual 5 2 D 1 10 0.021 Oper



PERFORMED A DETAILED REVIEW OF THE  ACTUAL COST
Repairs Cost Sheet

 Detailed review of Detailed review of 
Repair Yearly Type

Analysis Sheet Expense No/Yr Expense Failure

Top Head 4.17 5.0 20.8 1

repair costs over a repair costs over a 
multimulti‐‐year period year period 
for all equipmentfor all equipment

Bolts and Nuts 3.47 0.3 1.0 1

Bolts and Nuts 0.80 3.0 2.4 1

Gasket 1.33 0.5 0.7 1

Gasket Surface 1.10 0.5 0.6 1 for all equipmentfor all equipment
N2 Skid

N2 Pumps 1.00 0.2 0.2 1

N2 Skid Controls 75.00 1.0 75.0 2

N2 Bottles 75.00 1.0 75.0 2

Analysis Included:Analysis Included:

 Repair cost perRepair cost per failurefailureN2 Bottles 75.00 1.0 75.0 2

North Console #5&6 7.00 1.0 7.0 2

South Console #5&6 0.50 3.0 1.5 1

Terminal Load Out

Filters 2 50 4 0 10 0 1

Repair cost per Repair cost per failurefailure
 Average failures per yearAverage failures per year
 Projected yearly expenseProjected yearly expense
 FailureFailure typetypeFilters 2.50 4.0 10.0 1

Silo 2.00 1.0 2.0 1

Scale 3.00 0.5 1.5 1

Hydraulic Pressure Unit 4.00 1.0 4.0 1

H d li P U i 8 33 1 0 8 3 2

 Failure Failure typetype
-- Did Did the failure meet the failure meet 
expectationsexpectations??

Hydraulic Pressure Unit 8.33 1.0 8.3 2

HPU Pump 1.00 0.5 0.5 1



ANALYZED ACTUAL PM RESULTS
PM Procedures Analysis

PMPM NoNo ActivityActivity %% % Cost% Cost ExpExp

Chg Filters 1 1.00 0.6% 23.3% $252.0
Table ComponentsTable Components
 Type of activityType of activityClean 2 5.00 3.2% 14.1% $152.4

Housekeep 3 1.00 0.6% 11.1% $120.0

Check Visual 4 78.00 50.0% 26.1% $281.7

Lubricate 5 5.00 3.2% 2.6% $28.1

Type of activityType of activity
 Number of checksNumber of checks
 Cost per check and total Cost per check and total 

b i i db i i dLubricate 5 5.00 3.2% 2.6% $28.1

Change Oil 6 27.00 17.3% 3.5% $37.7

Refurbish 7 10.00 6.4% 2.7% $29.3

Test 8 2.00 1.3% 0.4% $4.3

 Percentage by activity and Percentage by activity and 
by by costcost

Grease 9 18.00 11.5% 1.4% $14.8

Calibrate 10 4.00 2.6% 1.4% $15.4

Torque 11 1.00 0.6% 0.1% $1.2

Inventory 12 1 00 0 6% 8 9% $96 0

Full Time EquivalentsFull Time Equivalents
 Calculated the PM task on a  Full Calculated the PM task on a  Full 

Inventory 12 1.00 0.6% 8.9% $96.0

Hydroblast 13 1.00 0.6% 3.3% $36.0

Chg Bulbs 14 1.00 0.6% 1.1% $12.0

Sample Oil 15 1.00 0.6% 0.0% $0.1

Time Equivalents (FTE) basisTime Equivalents (FTE) basis
 Just under 40% of plant Just under 40% of plant 
personnel tasks were PM related personnel tasks were PM related 

156.00 100.0% 100% $1,081.0



REPAIR ANALYSIS RESULTS

EquipmentEquipment MaintMaint % Ideal% Ideal MaintMaint % Actual% Actual

Misc 0 42.10%

FailureFailure TypeType % Task% Task CountCount

1 85.3% 81

Crane 27.24% 25.64%

Feeder 2.31% 8.65%

Crusher 3.83% 0.55%

2 12.6% 12

3 2.1% 2

4 0.0% 0

Heads 9.61% 28.02%

Cutting 30.73% 34.24%

Transport 2.49% 5.70%

TOTAL 100.0% 95

 Room for improvement but not Room for improvement but not Transport 2.49% 5.70%

Conveying 9.67% 5.34%

Rail 12.63% 15.50%

Loading 1 50% 2 10%

all badall bad
-- Between 85% to 90% PM complianceBetween 85% to 90% PM compliance
-- Type I, predictable maintenance, was Type I, predictable maintenance, was 

 Actual maintenance repairs Actual maintenance repairs 

Loading 1.50% 2.10%

TOTAL 100% 167.8%

yp pyp p
85.3% on a failure 85.3% on a failure basisbasis

 Largest variance was miscellaneous, Largest variance was miscellaneous, 
whichwhich is alwaysis always presentpresentpp

were were 167% of ideal167% of ideal
which which is always is always presentpresent



RELIABILITY MODEL APPROACH
Failure Distribution Curves

60%60%
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100%100%
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20%20%
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80% PM80% PM

70% PM70% PM

 Used Monte Carlo statistical methodsUsed Monte Carlo statistical methods

0%0%
0.50.500 1.01.0 1.51.5 2.02.0 2.52.5 3.053.05 3.53.5 4.04.0 4.54.5 5.05.0 5.55.5 6.06.0

MTBF YearsMTBF Years

 Used Monte Carlo statistical methodsUsed Monte Carlo statistical methods

 The Model used the ideal maintenance table as a basis for repair cost The Model used the ideal maintenance table as a basis for repair cost 
determinations determinations 

 The curves are cumulative The curves are cumulative WeibullWeibull distributions that showed the distributions that showed the 
relationship between PM compliance and equipment MTBFrelationship between PM compliance and equipment MTBF

 A model run produced random numbers for each piece of equipmentA model run produced random numbers for each piece of equipment A model run produced random numbers for each piece of equipment A model run produced random numbers for each piece of equipment 
to determine MTBFto determine MTBF



RELIABILITY MODEL APPROACH
Failure Distribution Curves

60%60%

80%80%

100%100%

ityity

90% PM90% PM

20%20%

40%40%

60%60%

Pr
ob

ab
il

Pr
ob

ab
il

80% PM80% PM

70% PM70% PM

0%0%
0.50.500 1.01.0 1.51.5 2.02.0 2.52.5 3.053.05 3.53.5 4.04.0 4.54.5 5.05.0 5.55.5 6.06.0

MTBF YearsMTBF Years

 As PM compliance was reduced the MTBF curve shifted to the left As PM compliance was reduced the MTBF curve shifted to the left 
and widenedand widened

 Shifting the curve left increased the probability of reduced MTBFShifting the curve left increased the probability of reduced MTBF Shifting the curve left, increased the probability of reduced MTBF Shifting the curve left, increased the probability of reduced MTBF 
and  increased the average cost per yearand  increased the average cost per year

 Model has to be tuned for each applicationModel has to be tuned for each application



RELIABILITY MODEL
Coking Business Cost  vs.  PM Compliance
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1.1. MTBF changes with PM MTBF changes with PM 
compliancecompliance

2.2. The time value of moneyThe time value of money

3.3. Severity of repairsSeverity of repairs

Op LossOp Loss MaintMaint TotTot CustCust CostCost

100%100%
0.000.00

60%60% 70%70% 80%80% 90%90%
PM Compliance %PM Compliance %

2.002.00
0.000.00 4.4. Operations/Logistics cost Operations/Logistics cost 

5.5. Impact of spares on costImpact of spares on cost

 Model curves shown areModel curves shown are::
Repair cost cost of operations losses or logistics andRepair cost cost of operations losses or logistics and

Op LossOp Loss MaintMaint Tot Tot CustCust CostCost

-- Repair cost, cost of operations losses or logistics, and Repair cost, cost of operations losses or logistics, and 
total total customer customer costcost

 PM compliance could be replaced with program effectivenessPM compliance could be replaced with program effectiveness
 All cost expressed as fractions of the ideal maintenanceAll cost expressed as fractions of the ideal maintenance costcost All cost expressed as fractions of the ideal maintenance All cost expressed as fractions of the ideal maintenance costcost



RELIABILITY MODEL COSTS RESULTS
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 Model gave good agreement with actual repair / reliability trendsModel gave good agreement with actual repair / reliability trends

Op LossOp Loss MaintMaint Tot Tot CustCust CostCost

-- Cost increased rapidly below 85% Type I repairsCost increased rapidly below 85% Type I repairs

 The maintenance/PM relationships were  consistent with model The maintenance/PM relationships were  consistent with model 
predictions for two consecutive and very different yearspredictions for two consecutive and very different years



BENEFITS OF THE STUDY

 Highlighted Highlighted the importance of an the importance of an 
effective PM approach to reduce effective PM approach to reduce 
maintenance costs and improve maintenance costs and improve 
reliability.reliability.

 Helped Helped to focus the reliability to focus the reliability 
continuous improvement effortscontinuous improvement efforts

 Reinforced the relationship between Reinforced the relationship between 
PM compliance and cost of PM compliance and cost of 
equipment repairsequipment repairsq p pq p p

 Demonstrated Demonstrated the impact to total the impact to total 
cost of ownership associated with cost of ownership associated with pp
refiner’s decisions. refiner’s decisions. 



Reliability Investment and Sulphur 
S lid H dliSolids Handling 

Presented by Richard SpracklinPresented by Richard Spracklin

Commercial DirectorCommercial Director
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SULPHUR HANDLING SOLUTIONS
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TRENDS IN SULPHUR HANDLING

 Domestic phosphate manufacturing decliningDomestic phosphate manufacturing decliningp p g gp p g g

 Refinery output increasingRefinery output increasing

 Canadian exports to USA decliningCanadian exports to USA declining Canadian exports to USA decliningCanadian exports to USA declining

 Growth in Sulphur consumption overseasGrowth in Sulphur consumption overseas

 Increased scrutiny on sulphur blockingIncreased scrutiny on sulphur blocking

 Heightened awareness and regulations pertaining to H2S Heightened awareness and regulations pertaining to H2S g g p gg g p g
levelslevels



US SULPHUR BALANCE
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WESTERN CANADIAN FORMING LOCATIONS
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IMPORTANCE OF SULPHUR OFF TAKE RELIABILITY

 Volatile domestic and international markets dictate a Volatile domestic and international markets dictate a 
d f lti l d ti ti dd f lti l d ti ti dneed for multiple destinations and consumersneed for multiple destinations and consumers

 Need for multiple modes of transport and storageNeed for multiple modes of transport and storage

 Insufficient Insufficient prillingprilling capacity in North America to meet capacity in North America to meet 
forecasted future supplyforecasted future supply

 In the absence of blocking, sulphur forming is the only In the absence of blocking, sulphur forming is the only 
medium that will allow cost effective storage & handlingmedium that will allow cost effective storage & handling

 Refiners and producers must ensure they have a Refiners and producers must ensure they have a 
reliable, flexible and robust sulphur removal, handling reliable, flexible and robust sulphur removal, handling 

d di ld di land disposal systemand disposal system

35



FOR MORE INFORMATION 
ON MARSULEX CONTACT:

Senior Senior Vice PresidentVice President
Sales & MarketingSales & Marketing

Regional Regional Vice PresidentVice President
Business DevelopmentBusiness Developmentgg

409409‐‐370370‐‐55305530
rhull@marsulex.comrhull@marsulex.com

pp
(248) 366(248) 366‐‐0833 0833 

jquain@marsulex.comjquain@marsulex.com
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