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Argon Snow Cleaning [aYeo]olllef:1ilelgfs

\ Removal Efficiencies of Other Contaminants

Contaminant Materials Dimension Remarks
Bearing grease film on glass Complete removal
Polystyrene latex film on glass Complete removal
Fingerprints(oil droplets) on glass ~50microns Not removed
Wax residue spots on silicon ~30microns Not removed
Glass microspheres on silicon 1.6 microns Complete removal

Polystyrene latex microspheres on silicon 0.6, 0.5&0.3 microns

Silicon debris on silicon

0.1~30 microns

Complete removal

Complete removal
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Argon Snow Cleaning [aYeo]olllef:1ilelgfs

MW Figure 8: SEM image af meial
corrosion on aluminum fines on
urncleansd wafer.

Figure  SEMimage af
palvsifican eich residue.

\

Figure  SEMimage of
aerosol-cleaned meial ines
showing Mo corrosion.

Figure  SEMimage of
polvsificon lines after agrogol
cleaming.
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Dry Ice Pellet Cleaning [EIEW//A3

Dry Ice Snow Q
Q Dry Ice pellet

Blasting

v

Surface Cleaning
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Dry Ice Pellet Cleaning ([MES® /A3

% Schematic diagram of dry ice pellet blasting
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Dry Ice Pellet Cleaning =24

Pellet Properties

Diameter D. =3 mm
Length L, =5-15mm
Hardness 2 - 3 Mohs

CO, Content  99.95 %
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Moh’s hardness

Diamond
Alumina
Silica
Plastic
Starch

Dry ice
1
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DIQYA RN M@ [CETIaleN Pelletizer and blaster
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Dry Ice Pellet Cleaning

*High pressure air

ZAI8E

More aggressive
sLower noise levels

\

sEffective dry ice
delivery

eTo minimize
surface cooling
effect

*Abrasive loss
Convergent-Divergent
\/ ) Mozzle
— K
Compressed Air :""""-—
and Particles — ——w—=——"
Single Hose Nozzle
Mixing Tube
ICompressed Air ——
- -7
/ Two Hose Mozzle
.-".'I
Particle/ Air~
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Dry Ice Pellet Cleaning W4 f=E

\Equipment
e Hose2 20| & & A
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Dry Ice Pellet Cleaning

Applications

o dirt - dust

e surface corrosion-rust
e oOxidation

o plaster

e sealant

e Teflon

 adhesives

e mold

e chemicals - polymers
o petroleum

e scale

* marine growth

e anti-fouling coat

Aero*Powder-Lab

oil - grease - tar

carbon build-up

coatings paint graffiti varnish
MOSsS

cement

weld splash/weld slag
mortar
Isolate-separate-release agents
protective films

glue - silicones - wax - resin
rollers cups

soot




Dry Ice Pellet Cleaning RaYeJeli{efz1ile]gls

% Industries

* Nuclear -- for nuclear decontamination of fixed and smearable activity.

« Chemical & Petroleum -- cleaning resins, glues and deposits on
equipment and inside tanks.

« Electrical Power & Rotating Machinery -- cleaning electric motors,
SRC banks, open relays,bearings, etc.

* Electronics Manufacturing -- fully adjustable to allow very delicate
components to be cleaned.

» Food Processing -- Retards bacterial growth (CO, is a disinfectant)
and uses pharmaceutical/food grade Dry ice to clean surfaces
completely.

* Printing -- quickly and easily removes ink and grease and significantly
extends the life of printing equipments.
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DIVAIINECHTN@ [CENITOE Applications

% Industries

e Marine -- paint comes off dry and can be vacuumed right at the work
site, or collected in cloths beneath it. Even underwater removal can be
accomplished safely.

 Mass Transit -- surface preparation of aluminum, plastic, rubber and
glass simultaneously without damage makes this method ideal for
electric motors, escalators, elevators, rail cars, buses, floors, etc.

« Steel Foundry -- cleaning of permanent molds, hot molds core boxes,
iIsocure cores all without down time.

e Tire & Rubber -- From cleaning large in-situ molds to small O-ring
cavities.
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DIQYA RN [CIN@ CEITaTe Applications

% Other than Surface Cleaning

e Airport and Highway : Fog dissipation
 \Weather control : Seeds for artificial rain formation
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DIQYA RN [CIN@ CEITae Applications

Cleaning of Large Electric Motors
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Dry Ice Pellet Cleaning QESIES

\ Pellet feeding
Mass flow
Rotary feeder

silenger
T
vacuym relief
/ conyeying ling ,;.:'%l_:
mtm ml}, airlogk exhauster
filter/silgncer
ot S
Positive pressure system ' pracess Negative pressure system
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Dry Ice Pellet Cleaning QESIES

\ Pellet transport

Pressure drop vs. gas velocity vs. pellet mass flow rate

Dengse phase Dilute phase
A A,
Pressure } f' A ™
gradient
continuous dense
phase flow
|
-
:'m_ :I‘E::ulp plug
d dilute phase
fiow — et flow
S ——— A
discontinuous dense
phase flow FET
i
saltating flow
—
Gas velocity
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Microcluster beam cleaning /AN L2l
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Microcluster beam cleaning B/AE/ L]

% Formation of droplets — Rayleigh limit
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Microcluster beam cleaning B/AE/ L]

\ Particles
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Cluster
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upon Impact
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Microcluster beam cleaning B/AE/ L]

\ Outer diameter of capillary: <710 um
Electric field: ~10kV
Solution flow rate: 0.5~2uL/min
Solutions: Water:methyl-2-pyrrolidone mixture
+ Ammonium acetate
Glycerol
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Microcluster beam cleaning B/ WLl

\ MO &H == Cluster =24
Cluster &4 Cluster 37|
= 6 Co Specific charge

& | & voltage

=0 S22k Cluster =&

Jt= voltage Impact energy
E-field Flow rate
constant constant
Flow Electric
Cluster size «*0 Cluster size

Aero*Powder-Lab




Microcluster beam cleaning /A Etl=}

\ Impulsive force

1 1
F =4rn(g,7)?r2v,
% Van der Waals force

F - Hr2
87z
Particle radius(um) F,(N) Fi(N)
0.01 3.2x109° 8.4x106
0.10 3.2x108 2.7x10°
1.00 3.2x107 8.4x10°

y=5mN/m Vv, =J.“<V z=0.4nm H =8.0eV =1.28x107"J
[ ]
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Microcluster beam cleaning [EaYelelilexz1ile]gls

Res.(Q)

Probe needle cleaning

Figs. 1 and 2 show the before and after
rezults, respectively, of cleaning with
ManoClean technology. (Source: Phrasor

Scientific)
02O
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Microcluster beam cleaning WaYelelllefz1ile]gls
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% Aerosol Cleaning
- clean, effective, economic, versatile

« Hybridization(+ UV, ozone, other aerosol)
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