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Chemistry then Physics

@Market and Competition chtates
Modifier

@ Quantify Physical Pro -r
Asphalt and the Modi uw

- o

"

oResources o

= INn House \@Ch;EEHr//

~ a For _1§ﬂof;\\\ e

= Vendors

/ ECF, INC.



Chemistry

@ Asphalt Properties
= Chemical Makeup - g _-
= Consistency of Crude Slate from Sup oh;x/

@ Polymer or Other Modifier Sel eg,r,wf ,'
= Formulator . - =

v - /' -
= Vendor - -

2
0 Best Method of Combination

- L
= Mixing Temperatus S

; ngh Shear vs. Low Shear

« Linking f—Jr‘fJf\Qf Other Additive Additions
™~






Heat

@ Process Temperatures

= Raw Materials Storage Temperatures
@ Base AC Storage Temperatures 280 - 320?

@ Polymer Storage Temperatures <100 5

= Optimal Mixing Temperatures 360 - 400°F

= Finished Product Stgrage Temperatl Jfrb/
@ Heat Generating Equipme rr&,/

= Hot Oil Heaters i .

= Boilers -

= Direct Fire Heaters \'
| Heat Excha gers s

@ Maintenance Heating Considerations
= Tracingand Insulation

i

s
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Agitation

@ Physical Characteristics of Polymer Deter
Means of Handling and Agitation F>
= Shape
@ Bead, Pellet, Crumb, Block or L|qU|d

= Density
@ Bulk Flow Characteristics

= Melt Point Z
o Dispersign Te’mperatures’
@ Low Shear vs. High Shear

= Low Shear
@ Paddle and Bla %'r/oe
o Re-Circulation Pumps

= High Shear

s Col ourmm\

- nuym/éb
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Design Considerations

o Flexibility

@ Operability

 oSafety

4

@ Cost

>



Basic Processes
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@ Low Shes



ow Shear Flow Diagram

POLYMER

POLYMER
HOPPER

[

BATCH
Mix TANK

DIGESTION/ FINISHED PROD
LETDOWN POLYMER NOD
a

35 F %:;Q} 5 F %: ' | ADDITIVE

5000 GAL

i 89 x 14
] Groeh 27

W—'oqﬁg)l n

3 W 30 HP 11/ PUlP

6" PUNP 6" PUMP 0.7 = 6.5 GPN
450 GPM 450 GPM

BASE STOCK
AC 30

HEAT EXCHANGER

6" PUMP
450 GPM
50 HP

ENGINEERS, CONTRACTORS, FABRICATORS
1603 SOUTH 9TH ST,

LOW SHEAR PROCESS E G i) 240
- —

A (314) 2411331

ECF, INC.




High Shear Flow Diagram

POLYMER
HOPPER

DIGESTION/ FINISHED PROD
LETDOWN POLYHER HOD

325 F 25F ¥ ADDITIVE

CONTROLLED S
400 F

o

M

JoHp 1.1/2" PUM
6" PUMP 0.7~ 65 CH
430 GPM

EAR MILL

280 - 320 GPN

HEAT EXCHANGER

BASE STOCK
Ac 30

HIGH SHEAR PROCESS

ECF, INC. , v



Bulk Polymer Storage

Considerations

@ Delivery Method
= Box, Bag, Block or Bulk 2
= quU|d j
= Truck or Rail

@ Delivery Amounts -
= Pallet Floor Plan -
= Single or Double Stack

@ Local Fire Code Iss Sprin ’Jer Systems
2@ Pallet, Cardbc :‘ 6 B?Ig)jJOODEIJ ~

- @ Storage Spac W rgo Small! i



Bulk Transfer System
Considerations

@Based on Type of Deliver Container

s Box

@Box Dumpers e
=« Pre-fabricated
= Fabricated on Site

, : o ¢ :
;@JiCvaeers



Delivery Systems




@ Batch or Production Run Size

Hopper Design
Considerations

Back Into Dimensions by Weight 2
Polymer Density Varies "
27 to 35 Pounds/Cubic Ft

Usually Based on Number of Bags or Bo

@ Clearance il
=« Material Handling Space Require
= Headroom -
=« Operator Safety and Produ 9Qeqlnr~ﬂ/ S
= Ease of Maintenance a FJer. ing /

@ To Insure Complete Jeh\

Type of Delivery to W/ HFFJFJJ o \/ /T Nk /
WV toe eg;/fj\/rllb J—rl\/w/

to Be Greater mﬂu\z'f:;/




Polymer Hoppers




Conveyor Type and Selection

@ Screw Conveyors
= Economical
=« Easy to Maintain
= Can Plug -

o Disk Conveyors _ 4l ,
= Fits Into Tighter Spaces
= More Flexible Geometrics

@ Pneumatic Conveyors 3
= Can Convey Longer Distances

-~ = Reliable



Conveyors




Conveyors




Low Shear Mix Tank Process

@ Equipment
= Large Scale Mix Tank
@ Purpose

= Introduce Polymer in a Large Scale Batch Tank and Dis|
Low RPM Mixer

@ Description

= Normally Base AC is Pre-Heated to Mlxmg oerrrmrgfr/omclll\ -
with a Day Tank or Heat Exchanger Then P umoad lr,,u@/J\/JJ, Tank in:

4

a Pre-Determined Amount > v
= Polymeris Introduced Into “Vortex” C
Mixer = Vs
= Polymer is Drawn Into AC Do Center Axis ot the Tank ano
Flows Up the Sidewalls Insu Juwu/m
- .
= Polymer Concentrations are \/rlrJrl sually Limited to)a



Low Shear Flow Diagram

BATCH
MiX: TANK

FINISHED PROD
POLYMER NOD

BASE STOCK

30 HP
6" PUMP
450 GPM

ECF, INC. , v



Low Shear Process

Considerations

@ Up to 40,000 Gallon Batches
= Over 40,000 Gallons Mixing Becomes a Logistical Problem.

@ Batch Times are Chemistry Specific But Ca R‘efﬁ'g)e_}_;-

From Six to 24 Hours -

@ Tank and Mixer Design Critical to EffICJ ency
= Height and Width Ratios are Very Impo,r ant
= Creating a Vortex for Dispersion is Critical -

@ Baffle Design and Placement ~—
@ Mixer Blade Design is Tank Specific
@ Rafting is a Potential Result ift Design is Noit: Correct.

@ Tank Heating Design and Plac arﬁémr
=« External Heating Pads
= Helical Coils

= Floors Banks

>



Mix Tanks




Mixer Design

POLYMER INLET LOCATION FOR
INJECTING IN THE CENTER OF THE
VORTEX AT THE TANK CENTERLINE.

N

1. TOP OF UPPER BAFFLE |B 15 BELOW B0" TURBINE BLADE
2 PPER TUREINE BLADE | §1BMERGED 47"
8. LOWER TURBINE BLADE IS SUBMERGED + 30"

POLYMER MIX TANK

ENGINEERS, CONTRACTORS, FARRICATORS
1803 SGUTH 9TH ST,
ST. LOJIS, MO 63104
OFFRE (114} 241-8500

RG34 2411330







Typical High Shear Process

@ Equipment
= Wetting Tank
= High Shear Mill or Homogenizer R

= Digestion Tank g i
@ Purpose o

= Introduce Polymer to AC in a Smaller Tank and Shear into Smaller Particl
Using a Mill, Making it easier and Quicker to Digest

@ Description -

= AC is Pre-Heated in the Same Manner as the Batch Tank Usin g Elther a Day
Tank or Heat Exchanger Then it is Pumped Into \/\/HFFJQJ/THH}’ ata

Controlled Rate Using a Variable Spee _)fJ\/'—‘“r)LlffJO /
= The Polymer is Introduced in the S ¢ Tank But /’
Using a Smaller Tank and Mlxg[, p
= Both the AC and Polymer Strea Controlled to '
Homogeneous AC/Polymer grrérnm 0] rrylﬂ This Jru
Strength and Decreases _P)]r H/cw



High Shear Flow Diagram

POLYMER
HOPPER

DIGESTION/ FINISHED
LETDOWN POLYNER NOD

L
CONTROLLED

ONTRACTORS, FABRICATORS
S 9TH ST.

14) 241-8500
4) 241-1331

ECF, INC. , v



High Shear Process
Considerations

@ Batch Sizes Can Be Varied Based on Digestion or
Finished Product Tank Sizing

@ Production Rate Variable But Industry Rates re
the 270- 300 gpm Range

10% ) /
@ Usually Less Time Required to Produ ce/éeme S1Z
Batch - : -



Wetting Tanks







Pre Fabricated Skids




U.1
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LATEX SKID

| atex Skid




Digestion/Finished Product
Tanks

@ Good Agitation
= Side Entry Mixers
« TOp Entry Mixers
- Re-CircuIationfLiﬁes -

-
@Adequate Mamte ance I
= Proper In.sula D=

- = Colls — Bare Pipe Preferred

. 280-320°F

- 2 -

eat
.«

2
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Additives, Cross Liking Agents,

Magic Dust
@ Chemistry Dictates Where and How This
Product is Added or Injected

@ Typical Types of Linking Agen S :.ml/

Secondary Modifiers

= Sulfur g
oFlake

@ Liquids Blend
~ @ Molten

> | ACld o

'

] Other )eflmer\

_

-

o

-
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Sulfur Addition Systems

@ Flake or Pellet

= Often Conveyed Similar to Polymer Via Hop
and Conveyors

a Oil Based F

= Small Injection Pumps in Re~C|rcu
Tank Addition ‘ /
.

a Molten -
« Self ContalnedSkld njection ;//r{m /

Directly Into Tank F\'/i
g Safety Consideration

= Presence of H2S & rwfme



Molten Sulfur Skid




Sulfur Flake or Pellet Hopper




Acid Injection Systems

@ Self Contained Skids Prowded by
Vendors

@Ground Up Systems
= All 316L SS




Acid Injection Skid




General Equipment
Recommendations

aLine Sizes
= 8" Suctions, 6” Discharges

@ Strainers
= Duplex

@ Pumps &

-

=« Jacketed
- @ Heat Exchang
/n Trgcing
@ lInsulation

_

i



General Eqmpment Photos
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General Equipment Photos




Questions



