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e Amine Foaming Upseis Cost Operating
CompanicsivinllieonsHEV ey Y. ear:.

» Treating IncliiciCncics
— Throughput cutbacks @
— Solvent activity reduction (fnass transicr mhibition) O

* Solution losses
— Oyverhead with the fioam:
— Bleed and feedio diluic foamimng contaminants

* Up and downstrean aliccistiorother units

*  Enginecrng, operations, maimtenance time
@ »  Environmentall diSCharge excecdences

» Associated respense; costs

— Mechanical filic changeouts
— Activated Canbon replacement

@ — Antifoam imjection @
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Are youl: Operatonsicpoiing any ol thiese symptoms?
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Wiy does ATniicHoammgconmue to
SUchra e opICHY:

*  Operating companics don*t have time or the @
FESOULCES) 10 BECOMEOAMINE EXPLILS. o

— Plants are limited tormionmation within their gates.

—  What little industay lnicrature that exists only
addresses location specilic remedies.

» Plants arcaddicicd torantiioan.
@ — It 15 a shoert termi ik that covers, up) the actual problem.
— It 1s the easiest thing 16/ doe:

Q} —  No viable altermative, ( )
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We Selve Eoamimg Pioblems

» D-Foam, Ine. was totnded torconcentrate
speciiically on solution ivaming problems. @

» We have developediabonatony tests that help
differentiate mechanical itom chemical
foaming causes wiileprequaliiyimng the need
for SigmaPure™”

() « We developed a plant levell sysiem that
separates [oam calsing contamimants {rom

Q other solution' constituents.
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D-FoamilPabeiaiors Iiestim

» Solution Foaming Propertics
— Foaming tendency (foan voluime)

— Foam break: time (gasi— liguid
disengagement)

o Surface Tension

» Microscopic vericaon oifcnhancing
or mhibitive contaminanis:
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Surface Tension [dyne/cm]

Foaming Tendency [ml]

Break Time [s]

[Sample ID NEEEE X EC T 1 [ 2 | Avg 1 | 2 [Avg
Refinery 1
[Plant 1 | 143.0(43.0[42.0]142.5/43.0[42.7] | 500 | 500 | 500 | | 90 ] 90 ] 90 | | |
Refinery 2
Plant 1 50.5[51.0]51.0|50.5[50.5]50.7 250 180 215 15 | 14 [ 145
Plant 2 49.0149.0[50.0]/50.0/49.5[49.5 0 0 0 0 0 0
Plant 3 44.0145.0]45.0144.0]44.0] 44.4 50 50 50 5 5 5
Refinery 3
Plant 1 50.0{51.0/50.0]51.0{51.0]/50.6 15 15 15 3 3 3
Plant 2 48.0148.0[48.0/49.0/48.5[48.3 320 170 245 34 | 19 [26.5
Plant 3 50.0{51.0]51.0]51.0{51.0]/ 50.8 5 5 5 s | 4
Plant 4 45.0145.0]46.0{46.0]46.5]45.7 850 ) 875 120 | 120 | 120
Refinery 4
Plant 1 52.5[53.0]52.5|53.0{53.5/52.9 290 220 255 40 | 28 | 34
Plant 2 49.0149.0[49.0]50.0/49.0[49.2 330 290 310 19 | 22 |1 205
Plant 3 50.0[49.5]50.5|51.0{51.0/50.4 200 140 170 15 ] 17 | 16
Plant 4 46.0145.0]45.0/45.5|45.0] 45.3 720 570 645 47 | 61 | 54
Refinery 5
Plant 1 53.0(53.0/54.0|53.5[53.5]/53.4 90 120 105 6 7 | 65
Plant 2 38.0/39.0/39.0/39.0[40.0] 39.0 50 120 85 NS5 | 24
P Plant 3 51.0/51.5]51.5|52.0{51.5/51.5 440 450 445 22 | 24 | 23
Plant 4 48.0148.0]48.0/48.5|48.5[48.2 310 340 325 15 [ 145

*Benefit Potential based onsSHE i and B alsormndicates chemical versus
@ mechanical causes; off solttion oaming Symptoms,
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SigmaPire BencihiRPotcntizli Ranges
(based on samplestbeimgepiescntauverociiculating solutions)

J are probably net producmg measurable symptoms unless there are
equipment problems Suchrastionling mechanical damage, etc. @

J are producing measurable symptoms i thertesting equipment, and O
NEED TO BE WATICHIEID.

J are, based on past expericnce, manginal at best, and MAY NEED

OPERATIONAICINTERVENMIHONIsuch as antitoam addition or
surfactant remowval to)stabilize the selution.

@ J are ""problem™ solutions, and MOSITICIKIFIEY. NEED
IMMEDIATE OPERATIONAICINATFRVENIION and/or surfactant
removal tos stabilize perionnance.
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nciple: The contaminants that cause foaming be
foam! Removing the foam removes the contamn

4. Clean solutiondrains:iem
5. Dry foam is broken and @

foam andi recovered.
liguid fraction collected as @
Waste.

3. Solution is made to foa
under controlled conditions. ~

6. Gas fraction of broken
foamis recycled back to
create more foam.

1. Contaminated solution
enters the system

7. Eoamate waste is

]
‘ ' discharged.
Ix
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2. Treated
solution back to
the process

O
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D-FoamimgaWabhnSigmaPuret™

No dispesables ke aliers o carbon.
No solution pretteatment reduited. @
Slip stream mstallation. O
[Low: operating cost:

[Low mamicnance cost:

Will work: onrany seluiion chemistry.

Can be openated onch o lcan streams.
Minimum wasteigcneration.

Portable
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Before After “
; Foam Removal  Foam Removal Waste i
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Foamate Accumulation
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Contaminant ingress events detected
by SigmaPure™ that were invisible
to the plant.
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Trending incrementaliioamateiwasteraccumulation reveals local
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[Cong Tictm@peiationaiNSCneiiis ol
STigmaPirct N IDEEoAmme

o Address [oaming UpSeis BEore they: occur.
» Constantly monmer theoaming propenties of the @
solution. D

— Trend even minor contaminant mgress.

— Differentiate chicmicaltirommechanical causes of tower
difterential pressure.

» Reduce systen Cortosion

@ — Continuously remoyve sutiace active heat stable salt
Precursors (Cortosive dcid anions):

» Allow continueus availability ol ioaming

Q contaminant sampiles:
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Some oif thie compamesiwve: ve alteady helped

Shell O1ll Company: Gioups @
— Shell USA Chemicaliand Retming
— Shelll CanadarlCtd: O

ExxonMobil

Husky Energy

Kerr McGee

Kinder Mongan/INaitralNGas Pipelie
EnCana

Valero Retming
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@ A little antifoam: buy:

........ blems. You may even get
away with mjecting

SHmERvIthout toomuch consequence. But,
i fz ithrantifoam will cause gas
Hghit) IEiquid phase foaming is far

&)

more costly to handle:
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WhetheRDragnosmgior ircating
FoamimpesRiopICins &,

D-Foam, Inc. and ourepenating licensee
MPR Services [nc: are the;companies you
want working fomryourterdeime and solve

VOUT [OAMIMIIZ 1SSUES.
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