
Taking the work out of your workday

Desiccants & VCI
D o n ’ t  S w e a t  Y o u r  R u s t  P r e v e n t i o n

Desiccants & VCI  Don’t Sweat Your Rust Prevention

The Rust Nerds

Corrosion 101

VCI vs. Desiccant – Their Differences are Give-and-Take  

The Desiccant Spectrum -- Types and Uses

SMARTY PAK – the Best of Both Worlds

At ARMOR we are rust nerds… and we have went to work taking the arduous task of deciphering 
complicated graphs and slides and have made learning about corrosion and VCI, and today, 

desiccants – easy.
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Corrosion Pyramid In Action

This is the corrosion pyramid.  Looking at the pyramid 
you can see the three sides – oxygen, steel and 
moisture.  What I want you to remember from this 
pyramid is if we only have two of them, corrosion 
will not take place.  That is how important oxygen 
and moisture levels are when it comes to 
corrosion or more importantly preventing 
corrosion.   

Corrosion Pyramid
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Corrosion & Humidity

- The air cools down and shrink
   during night hours

- Over 65% RH, corrosion rate goes
   up 10 times.  

Next buzzword you will hear around 
corrosion is humidity or relative 
humidity And we see relative 
humidity all the time on TV when we 
are looking at the weather channel.  
When we are watching the weather 
channel they will say the dew point is 
this temperature and the humidity is 
this %. Dew point is just the 
temperature at which water droplets 
begin to form or as we all call it dew 
and relative humidity is which is just 
the % of how much water vapor is in 
the air. 

Relative Humidity

Film doesn’t  “sweat” on it’s own… if it 
isn’t the storage or shipping 
temperature causes condensation or 
relative humidity causes condensation, 
maybe it is just wood or corrugated 
boards adding to your moisture 
problem which ultimately adds to 
corrosion.  

Outdoor Storage
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If this starts to peak your interest about measuring humidty – we do have 
humidty indicator cards.  If you are experience metal that leaves your 
plant �ne and shows up rusty at its �nal destination and you want to 
measure the humidity level during the shipment; humidty imdicators 
cards show you were the humidty maxes out during a shipment.  What I 
mean by that is the card doesn’t change back from pink to blue.  So you 
throw this in your shipment and you see your shipment hits 60% 
humidity – somewhere on that trip 60% relative humidity is registered on 
the indicator card.  If the card doesn’t change or maybe just gets to 10% 
you know it is not humidity that is causing rust, but something else. 

Humidity indicator

Humidity Fluxuation

Maybe you do have a perfect 
manufacturing environment with 
a safe zone temperature and 40% 
relative humidity level… well all 
shipments and especially 
International shipments  go 
through several temperature and 
humidity �uctuations.

Moisture In Wooden Skids

21 wooden skids in a 40 ft container can re-
lease up to 17.5 lbs or 8 Kgs of water vapor.
 
(40 ft container = 21 skids = 21 x 19 kg = 399 
kgs of wood.) 
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Water Sources

Moisture Diffusion

In a nut Shell: Low thickness films will allow desiccants to pull
moisture from outside of the bag.  2 MIL = 6 MIL x 7



For VCI, you need a ‘carrier’ which in this picture is Kraft paper, then you coat the paper with VCI.  
Now carrier plus VCI equals ARMOR WRAP or ARMOR POLY, a paper or bag that can protect your 
clients metal parts.  

VCI, What is it? How does it work?
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Desiccant  VS  VCI  
VCI and desiccants protect metal/metal parts BUT in very di�erent ways using very di�erent chemistry.  
One way to explain their di�erences is using a give-and-take analogy -- VCI “gives” or emits a vapor that 
ultimately forms a protective layer on the surface of metal while desiccant “takes” or adsorbs moisture 
from the packaging environment to keep metal corrosion free.  Depending on the application and the 
particulars of the storage or shipping environment, one method may provide better results than the 
other or, as is the case in many give-and-take relationships, VCI and desiccants can often work together 
to provide premium protection of metal/metal parts.  



Remember that desiccant ‘takes’ and 
how much water, how quickly and at 
what temperature does desiccant 
works depends upon the type of 
desiccant you use. 

You are used to seeing desiccants 
out in the real world.  Many of use 
see them in a new shoe box… so 
desiccants are out there in the 
world doing their job to remove 
moisture from packing. 

Desiccant, What is it?

VCI isn’t a thick or messy barrier… this is nanotechnology.  The easiest way to understand 
nanotechnology is ARMOR VCI is 4-6 Nanometer and a single sheet of paper is 100,000 NM.  

VCI Thickness
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Desiccant Advantages and Benefits 

Clean- even at full capacity do not change shape

Simple to use- just insert into container

Options- ARMOR has several options for various applications

Solo or Tandem-  use alone or VCI as a complement

Safe- prevent rust free from oils, harsh chemicals or messy
liquids

Desiccant Disadvantages

Not always practical to add a desiccant to each metal part

Not readily recyclable

ONCE SATURATED, no longer can continue to adsorb

Only addresses rust issues from moisture-not other
contaminants or rust causes (VCI address these better)

- Unit of desiccant -> drying capacity
- U.S. Military's specification
   (MIL-D-3464E)   
- The quantity of desiccant which will
   adsorb: 
 - 3.00 gr water vapor. RH  20%. Temp:
    77°F (25°C). 
 - 6.00 gr water vapor. RH 40%. Temp: 77°F
    (25°C).

Measuring Desiccant
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Humidity Control

- COMPLEMENTARY to vci

- adsorbs excess moisture

- rugged tyvek package

Types of Desiccant
CLAY TYVEK Desiccant

- economical desiccant for 
industrial applications

- Highly effective within less 
than 120 degrees and relative 
humidity
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Types of Desiccant
SILICA GEL Desiccant

- Mid-range, higher efficiency 
and higher capacity desiccant

- Better suited than clay for 
temperatures ABOVE 120°F 
(49°C)

- Less dusting than clay, 
typically used in pharma and 
food applications

Types of Desiccant
Molecular Sieve 
Desiccant

- High Performance 
moisture/water removal – 
they adsorb it much faster 
than other desiccants

- Function better in high 
temperatures and they can 
reduce the humidity to much 
lower levels than the 
standard silica gel.
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Types of Desiccant
Calcium Chloride
Desiccant

- Typically used in protecting 
cargo

- Absorbs up to 3 times its 
weight in moisture

- Traps moisture as a thick, 
no-spill gel

- Protection through all 
temperatures ranges and 
relative humidity

- Continues to reduce the 
relative humidity down to 
levels below 40% RH, which 
decreases the dew point 

ARMOR Shield VCI SKU’s
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A combination of moisture control and VCI 
work together to eradicate rust!

- One part desiccant: adsorbs moisture

- One part emitter: releases ARMOR VCI Nanotechnology™ to protect 
metal

Two-in-one rust prevention

ARMOR Smarty Pak Double trouble for rust

- Nano – 1-4 cu. Ft. protection

- Mini – 4-10 cu. Ft. protection

- Quad – 10-35 cu ft. 
protection VCI

Available in Three Sizes
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- Simple to install

- Clean and Dry – no paper fibers

- Use in packaging, storage, 
transport/export

ARMOR SMarty Pak



- Simple to install

- Clean and Dry – no paper fibers

- Use in packaging, storage, 
transport/export
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Desiccant
Storage and Handling

ARMOR Smarty Pak™ VCI + DESICCANT

Depending on storage 
condition, adding SMARTY 
PAK™ VCI + DESICCANT inside
the bag may be necessary.

- one-part ARMOR VCI 
   Nanotechnology™ to prevent 
   rust, & one-part specialty 
   desiccant to adsorb moisture

Then the big question - how much 
desiccant do I use? We have also made 
that easy for you.  Our reps use a simple 
desiccant calculator based o� of the 
ideas we just talked about, we take into 
consideration, temperature, 
transportation type, void space and 
storage…  so if you have a desiccant 
need and want us to work with you on 
how much and what type of desiccant 
we recommend, just give us a call!
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Desiccant
Storage and Handling

Keep your eyes out for applications… from desiccants in individual packaging to desiccant in 
shipping crates and large containers, remember that corrosion pyramid – if you have moisture and 
metal you are going to have rust.

Armor Protective Packaging suggests that the number of removed desiccants be no more than 
what is needed for an eight-hour period. The desiccants MUST be placed within an airtight, 
protective container to prevent water vapor contamination during movement, temporary storage, 
and �nal use. 

Desiccants begin to adsorb water vapor as soon as they are exposed to the air, so they must be 
protected at all times. This means desiccants removed should be used right away, and remaining 
desiccants should immediately be re-sealed in their container.


