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GENERAL DESCRIPTION OF CARBON DIOXIDE BLASTING 

v 

Liquid carbon dioxide (C02) is converted 
to a pellet state for cleaning and decontamina- 
tion, refer to Illustration 1. Liquid C02 is stored 
in a storage tank at 200-300 PSIG, then trans- 
ported to the pelletizing chamber within the 
pelletizer. A rapid expansion of the liquid within 
the chamber reduces the pressure dramatically 
and converts the C02 to a solidstate in the form 
of dry ice or snow. The snow is compressed and 
extruded through a ring die into small pellets. 
The pellets are then transported through a hose 
at 40 PSlG to the blasting nozzle or gun. 

In aseperate process, air iscompressed, 
cooled, and dried. The air is then transported to 
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40 - 250 PSlG 

the pelletizer. An air hose from the pelletizer 
carries air at 40-250 PSIG, depending on the 
application . 

At the gun, the pellets are entrained into 
the high pressure air by way of a venturi effect, 
and are propelled from the nozzle at a velocity of 
75-1,000 feet per second. Pellet velocity is a 
function of the air pressure selected for the 
application being performed. The pellets are 

manner similar to sand or grit blasting, but the 
cleaning dynamics at the surface differdramati- 
cally. 
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CLEANING DYNAMICS 

?+b 

, IT 

During impact upon a surface, a particle 
such as grit or a C02 pellet undergoes a defor- 
mation phase, caused by the impact, and resti- 
tution phase, the response to the deformation, 
during which the particle attains its next stable 
state. 

The Cleanina Dvnamics of Grit 
Conventional grit blasting uses a chisel- 

ing action, as shown in Illustration 2. Removal 
of the coating or contaminates on the surface 
being cleaned occurs by achiseling effect as the 

grit particle strikes the target material. The 
deformation phase of grit blasting consists of the 
grit particle striking the surface and cleaning. 
Cleaning occurs only during this phase. Be- 
cause the grit particle contacts the surface at 
high pressure and does not change to a different 
state, the grit particle causes damage to the 
substrate during the deformation phase. The 
restitution phase occurs as the particle bounces 
off the surface, becoming additional contami- 
nated waste to be disposed of or processed. 
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Jhe Cleanina Dvnamics of COz 
C02 blasting, compared to grit blasting, 

has a much longer cleaning time, refer to Illus- 
tration 3. During the deformation phase, a CO2 
pellet strikes the surface and penetrates the 
coating, removing the coating. Upon impact, the 
C02 pellet begins its restitution phase, and 
transforms into vapor. Because the volume per 
pound of a gas is much greater than that of a 
solid, the C02 pellet "mushrooms" under the 

adjacent coating, providing additional cleaning 
act ion . 

C02 pellets impact the surface at a far 
lower pressure than grit particles. Rather than 
damaging the substrate, a Con pellet subli- 
mates, turning to vapor. These two factors 
result in a longer cleaning time when compared 
to grit and no damage to the substrate. The C02 
pellet returns to its natural state as agas, leaving 
only the coating as waste. 
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ADVANTAGES OF Con BLASTING OVER GRIT BLASTING 

The cleaning effect of the C02 is superior 
to grit blasting in the following ways: 

% FLUSHING ACTION 
The C02 pellet strikes the surface and 

mushrooms under the coating, lifting the coated 
surface from the substrate rather than chiseling 
it away. This action expands the coverage of 
each pellet and creates a more efficient cleaning 
process. 

CLEANING TIME 
Unlike grit, which cleans only during the 

deformation phase, C02 cleans throughout the 
deformation and restitution phases. The result 
is that each C02 particle is actually involved in 
the cleaning process for a significantly longer 
time than grit particles. 
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EXPANSION EFFECT 
Since the volume per pound of a gas is 

many times greater than that of a solid, an 
additional lifting or “mushroom effect” is created 
as the C02 pellet sublimates beneath the coat- 
ing and expands to its gaseous state. This 
expansion removes the adjacent coating, pro- 
viding greater cleaning efficiency. 

NO DAMAGE TO THE SUBSTRATE 
For agiven particle velocity, compared to 

grit blasting, the C02 pellet does not create as 
high an impact pressure, so there is no damage 
to the substrate. 

NO RESIDUAL WASTE 
In addition to being a superior cleaning 

technique, C02 blasting has the important ad- 
vantage over other cleaning methods. The 
absence of residual waste from the cleaning 
process. The only waste generated is that 
amount of waste material(s) removed from the 
surface. 

C02 BLASTING VERSUS OTHER CLEANING TECHNIQUES 

WATER CHEMICALS 
C02 can replace water (hydro-lasing) as C02 can replace chemicals as a cleaning 

acleaning medium. The most significant advan- medium. C02 produces no hazardous mixed 
tage C02 has over water is that C02 produces waste at job completion, and thus eliminates 
no residual waste that must be processed. C02 costly processing and/or disposal. C02 also 
removes the need to incorporate costly water leaves no residue on the surface, unlike chemi- 
processing and filtering in a cleaning program. cal methods. 
Also, because C02 is a dry medium, it is safe 
aroimd electrical equipment. 

’ - 



SUMMARY ADVANTAGES OF C02 BLASTING 

C02 blasting has the following advan- 
tages over grit blasting and other conventional 
cleaning methods in the following areas: 

1. Environmentallv Safe 
a. C02 blasting can serve as a substitute 

b. Waste is minimized; clean-up is con- 

c. No mixed waste is generated, as with 

for many hazardous solvents. 

fined to removed coatings only. 

Freon cleaning. 

no residue left on the surface. 
b. There is no risk of sedimentation or grit 

entrapment. 
c. There is no risk of change in surface di- 

mensions of the cleaned substrate. 
d. C02 has complete mobility. 
e. C02 blasting is a dry process and safe 

around electrical equipment. 

3. C02 blasting can be effectively used in clean- 
ing and/or decontaminating the following mate- 

d. Disposal costs are drastically reduced. rials without damage: 
e. No resin is generated, as would be 

produced by water processing follow Plastics Wood 
i ng h ydro-lasi ng . Aluminum Carbon Steel 

f. C02 is non-corrosive and non-reac- Rubber C o n c re t e 
tive. Copper c o  m posi t ed 

Fiberglass Stainless Steel 
Ceramic Tile 2. Enhanced Cleaning Performance 

a. C02 provides a superior clean: there is 

ENVIRONMENTAL ALTERNATIVES. INC. 

Environmental Alternatives, Inc. is lead- 
ing the way in a technology transfer from tradi- 
tional cleaning methods to environmentally safe 
C02 blasting. 

By using Environmental Alternatives to 
C02 blast clean materials on site, the customer 
achieves the following benefits: 

a. Deco n t ami nat io nklean i ng is acco m - 
plished at the customer's discretion. 

b. Smearable and fixed contaminates 
(nuclear) can be removed effectively. 

c. No additional mixed waste inventory. 
d. No mixed wastes are generated during 

cleaning . 
e. Cost for shipping waste containers is 

drastically reduced or eliminated. 
f. Reduced labor costs for handling ship 

ping of waste. 

g. Significantly redu 
charges. 

d burial site tip 

h. A portable unit can be used to clean in- 
plant items, such as reactor head 

studs (nuclear) or production equip- 
me nt (general i ndust rial). t i  

For more information, write to Environmental 
Alternatives at: 

Environmental Alternatives, Inc. 
P.O. Box 338 
West Chesterfield, NH 03466 

- or call - 

603-357-881 4 



C o n  Blast Cleaning 

Carbon Dioxide (C02) Blast Cleaning, or simply CO2 pellet 
cleaning, is the revolutionary cleaning process which: 

A creates no secondary waste . 
A cleans without substrate damage 
A is 100% environmentally acceptable 

C02 Blast Cleaning begins with the conversion of liquid 
Con into solid COS pellets. These pellets are then 
propelled onto a surface using compressed air or 
compressed gasses. Cleaning occurs as the pellets 
impact the surface and sublimate, returning to their natural 
state in the environment as a gas. The expansion of the 
gas as the pellets sublimate flushes the surface and lifts 
the contaminants away from a surface (see diagram below). 

The results of C02 Blast Cleaning are unlike any other 
cleaning process. After cleaning there is no film or residue 
on the surface. The only waste to be disposed of is the 
material that was removed. Cleaning is accomplished 
faster and more effectively than using other cleaning 
processes. 

Applications for the C02 Blast Cleaning process range 
from the most basic cleaning functions, such as facilities 
and plant equipment, to the most advanced including the 

These 
Cc)2 
pellets 
clean 
with 
no 
surface 
damage, 
create 
no 
secondary 
waste 
and 
are 
safe 
for 
the 
environment. 

. .  
cleanina of electronics and aerowace comDonents. Generallv meaking, C02 

C02 Blast 
Cleaning can 
be performed 
manually (as 
shown on the 
left), 
robotically, or 
automated 
for use in a 
wide variety 
of production 
line 
applications. 
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BlaSt Cleaning is effective if the cleaning need meets one or more of the 
following criieria: 

A 
A 
A 
A 
A 

there is a high cost for downtime 
items to be cleaned are large or have complex geometries 
waste disposal costs are high 
the item to be cleaned requires special treatment 
substrate damage can not be tolerated 

Is COP Blast Cleaning the solution for your cleaning problem? Call Environmental 
Alternatives at (603) 357-881 4 and speak to the non-destructive surface 
cleaning and waste minimization specialists. EA1 offers a complete range of C02 
Blast Cleaning services ranging from contract cleaning to process engineering & 
development. Put the experience of Environmental Alternatives to work for you. 
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The 3 stage diagram on 
the left shows the cleaning 
action of the C02 Blast 
Cleaning process. As the 
pellets strike the surface 
they sublimate under the 
coating- lifting the 
contamination away from 
the surface and flushing 
the surface clean. 
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Environmental Alternatives Nuclear Operations 

A C02 Blast 
Cleaning 

Technician 
performs 

C02 decon 
on a plant 

component. 
The C@ 

process can 
be used 

manually 
(as pictured 
on right) or 

used in 
conjunction 
with remote 
manipulator 

s and 
remote 

operated 
vehicles. 

In 1989, a company introduced to the nuclear industry a 
process which revolutionized decontamination and waste 
minimization. The process is Carbon Dioxide (C02) Blast 
Cleaning. The company is Environmental Alternatives, lnc. 
(EAI). 

c o 2 Blast Cleaning is a 1 The co2 Blast decontamination process which 
uses solid dry ice (C02) pellets as a 1 process 
cleaning media. The pellets are is the only 

method of propelled onto a surface by I 

- 

Other I decontamination 
pellets impact the surface, they 1 
compressed air or 
compressed gasses. As the , 

which creates 
sublimate, returning to their natural no secondary 
state in the atmosphere as a gas. 
Cleaning occurs as the turbulence 
caused by the sublimation flushes 
the surface and lifts contaminants away. The CO2 gas and 
contaminants are then entrained in an airstream and captured in 
a HEPA filter. The CO2 gas is filtered and released. 

Compared with other decontamination processes, CO2 Blast 
Cleaning: 

A Cleans and decontaminates with I?Q secondary waste 
A Is 100% environmentally acceptable 
A Causes no substrate damage 
A Reduces radwaste volume & costs 

The COS Blast Cleaning process can be used to decontaminate a variety of plant tools and equipment. Simple tools like 
hammers and wrenches are deconned to free release levels in minutes. Complex surface areas such as chainfalls and 
motors are cleaned with ease. Even sensitive 
equipment such as monitors, meters and 
electric hand tools can be decontaminated 
quickly and easily- with no damage. 

With the experience of Environmental 
Alternatives, CO2 Blast Cleaning can be used 
for a variety of applications ranging from routine 
in-plant tool decon to specialized facility 
decontamination using robotics. 

Why Environmental Alternatives? Only EA1 can 
service you with complete stationary and 
portable C02 Blast Cleaning systems, offer you 
the most CO2 decon experience, and give you 
the most experience in the industry. From 
cotnmercial nuclear power and Department of 
Energy facilities to aerospace and industrial 
applications, EA1 is the non-destructive surface 
cleaning and waste minimization solution. 
Need more information? Call us at (603) 357- 
8814 for a review of your decontamination 
needs. 

From on-site tool 
decontamination 
to facility 
decontamination 
no one else 
offers the 
experience, 
strength and 
reliability of 
Environmental 
Alternatives. 

Shown on left, 
€AI Technicians 
complete the 
decontamination 
of a hot cell. The 
cell, along with 
five others, were 
free released by 
Environmental 
Alternatives. 
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Superheater Clea last Cleaning 
Traditional boiler tube cleaning methods involve the use of 
high pressure water. This process creates extensive 
secondary waste and requires significant clean-up. 

The tube bundles pictured below are from the superheater 
of a waste recovery facility Keeler mass burn boiler. The 
superheater sections (both primary and secondary 
sections) were cleaned by EA1 using the C02 Blast 
Cleaning process. 

Compared to high pressure water blasting, the C02 Blast 
Cleaning process cleaned the tube bundles: 

0 faster 
0 more efficiently 

Environmental Alternatives provides a complete line of 
COz Blast Cleaning services for all applications including 
on-site cleaning services, cleaning services at our facility, 
system design, sale and installation. EA1 provides you 
with the most experienced COP team in the industry. 

If your current superheater cleaning process is leaving you 
with barrels of waste water and hours of after cleaning 
clean-up, call (603) 357-8814 and ask to speak with the 
EA1 technical representative in your area. You may find 
your cleaning would be better if left to Environmental 
Alternatives- the non-destructive surface cleaning and 
waste minimization 
speciialists. 

0 more effectively 
a with less mess 
a with no clean-up 

After C02 cleaning, the bundles were ready for immediate 
inspection- no additional cleaning was necessary. 

- Environmental 
IC Alternatives - Incorporated W 
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Envi ro n men tal A j tern at i ves . i nc. 

The AIM Decontamination Process 

AIM Media Samoies 
- AM: Absorsent, impregnatec l/leoia. a urethane casea, reusade meaia :mame 
of delicate and aggressive cfeaning and aecmtaminarion. The media can 2e user, 
on sutiaces rmging from glass to steel ana cmcrete. Controls for operatino 
xessures ma media flow, anz tiiferen: ~ € 2 1 ~  ;:aess ziisw ioi x m ~ ! e : ~  Z E Z -  -; 
zmtroi, frcm :leaning Iffithour zrziiiing ;;ass :s m f i i m ;  s ; ~ .  

Green Media ~ 

* Absorbent 
Non-abrasive 
10 to 15 uses 
For absorDency, non- 
profiling applications 

Brown Media 

Absorbent 
M ildl y-a b rasivE 
70 tg :5 ilses 
Fo: acsorzmcy. mita~y- 
9roiiiinS a ~ ~ i i c s t i e ~ ~  
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How it "OfkS 

AIM media 3 xmeiled 4y xmcr3ssed 3ir 
.As hpac:  occars, cantaminants are absorbea into the meaia 
As impact occurs, impregnated media profiles the surface 
Media 4 velocity 2arameters are controlled and 3djustabie for aach 3pplication 
Waste Is :minimized as !he media is recycied LID ?o 75 times 
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SPEC I I ITCATIONS - _  I -- 

b tieight: 56" 

b Width: 30" 

c, LengtI1: 37" 

F Weight: 300 Ibs. 

- REQUIREMENTS - - -  - 

Clmrl and dry air 
(refer fa ASTM D4285-83) 



- SJ'ECI IKATIONS 







( : O A l I N G S  N E W S  

Cleaning with airqwopelled foam media 
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