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Moisture Control for Powders
Field Pack

Printable worksheets to define the right moisture variable, set operating windows,
audit exposure points, and make cleaner release or investigation decisions before
production trouble shows up.

What this pack is for

Use this pack to separate moisture content, water activity, and dew point instead of forcing
one number to explain every failure. The goal is a tighter decision path for caking, sticking,
feed drift, and storage instability.

Fill the templates once per product or product-line combination. Then reuse the one-page
worksheet whenever a powder shows moisture-related risk, a storage complaint, or an
environment-driven handling problem.

What the field pack includes

* Page 1. Symptom to metric decision sheet

* Page 2. Metric guide: moisture content vs water activity vs dew point
* Page 3. Moisture operating window template

* Page 4. Exposure point audit checklist

* Page 5. Hold vs investigate decision guide

* Page 6. Test selection sheet and one-page material worksheet

Working rule

If the failure happens in the powder over time, start with water activity.

If the failure happens because of the surrounding air, start with dew point.

If you only need total water for drying, yield, or mass balance, use moisture content.
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Page 1. Symptom to Metric Decision Sheet

Start with what the plant actually sees. Then choose the moisture variable that is most likely

to predict that failure. This prevents months of testing the wrong number.

Clumping after
storage

Drift during humid
days

Passes moisture
spec but still sticks
to walls or screws

Feeding worsens
after refill

Two lots have
similar moisture %
but behave
differently

Storage-driven caking
or strength growth

Local wet-air exposure
or changing dew point
conditions

Surface moisture
effect or local
condensation risk

Humidity ingress, refill
air effect, or
short-term
conditioning

Different water
availability or storage
history

Water activity

Dew point at the
exposure point

Dew point plus
local
temperature
profile

Dew point and
refill air
condition

Water activity

Conditioned flow test,
shear test, or short
storage comparison

Retained sample water
activity or conditioned
flow check

Water activity and a
short conditioned
handling comparison

Before/after refill
comparison and
retained sample water
activity

Storage history review
and conditioned flow
comparison

Total moisture alone
explains the failure

Average room RH
reflects the real risk

A passing moisture
result means the
product is dry enough
in practice

Feeder settings are
the root cause

Identical moisture
content means
identical handling
behavior

Rule: if the failure happens inside the powder over time, start with water activity. If the failure
happens because of the air around the powder, start with dew point. If you only need total

water for drying or mass balance, use moisture content.
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Page 2. What Each Moisture Metric Actually Tells You

Do not ask one metric to do three jobs. Each one answers a different question. Use the
wrong metric and you will control the wrong problem.

Moisture Content Water Activity

What it tells you
How much total water is present
in the powder

Useful for

+ drying control

* mass balance

« yield checks

* basic release work

Weak at predicting

+ caking onset

» sticking risk

* local condensation effects
Typical mistake

Using total moisture to explain a
failure driven by water availability
or environmental exposure.

What it tells you
How available the water is to drive
change inside the powder

Useful for

* caking tendency

* storage stability

» stickiness risk

* moisture-driven flow change
Weak at predicting

* air-side condensation risk
without material behavior data

Typical mistake
Skipping it because moisture % is
already part of QC.

What it tells you
When the surrounding air is likely
to reach condensation conditions

Useful for

» refill points

« transfer sections

* packaging lines

» dry rooms

+ cold metal surfaces

Weak at predicting
* internal water state inside the
powder by itself

Typical mistake
Monitoring only the room average
instead of the real exposure point.

Simple rule: use moisture content for quantity, water activity for behavior, and dew point for

environmental risk.
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Page 3. Moisture Operating Window Template

A single moisture limit is rarely enough for a moisture-sensitive powder. Use this page to
define the failure to avoid, the metric to monitor, the measurement point, and the response
trigger.

Step 1 - Define the failure you want to prevent

] Caking after storage ] Sticking to walls or screws
] Feed drift ] Poor restart after shutdown
] Reduced discharge consistencyD Loss of redispersion

] Other:

Step 2 - Choose the primary control metric

[] Moisture content [] Water activity

] Dew point ] Combined control approach

Why this metric fits:
Step 3 - Define where to measure

] At release [] After drying [] Before packaging
] At refill hopper ] At transfer section ]I warehouse
] At bag opening ] At line inlet [] Other:

Selected measurement point(s):

Step 4 - Define the acceptable band

Target value or band:

Warning limit:

Action limit:

Step 5 - Define the response

If warning limit is crossed:

If action limit is crossed:

Step 6 - Define how you will verify the limit

[] Conditioned flow test [] Shear test after storage
] Short exposure comparison ] Retained sample review
] Line observation during refill ] Wall buildup check

] Other:

Verification method:

A moisture operating window is not just a number. It is a failure-based control rule that ties a
metric to a real plant decision.
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Page 4. Exposure Point Audit Checklist

Many plants control room conditions reasonably well, yet still suffer moisture-related
failures because the powder sees moisture somewhere else. Audit the real exposure points,

not the average environment.

Bag opening or manual charging station

[_] Powder exposed to room air during charging
[] Exposure time is long or repeated

O Opening occurs near doors, washdown areas, or
colder zones

Transfer section

[] Colder surfaces or uninsulated metal points are
present

[_] Humid air can enter during transfer

[ Powder lingers in this area

Warehouse or storage area

[[] Temperature cycling occurs between day and
night

[] Pallets sit near doors or uncontrolled walls

[ Dwell time is long enough for re-equilibration

Refill hopper

[1 Refill air enters without control
[1 Performance worsens after refill

[ Incoming product temperature differs from
equipment

Packaging line
[] Powder waits in open contact with the
environment

[] Line sits in a different humidity zone from
upstream process

[] Bags, liners, or containers remain exposed before
sealing

Restart after shutdown

[] Product sits in the equipment during rest
[] startup behavior differs from steady state

[] Powder has time to pick up moisture or build
strength

Audit summary
Most likely exposure point:

Secondary exposure point:

Immediate correction to test:
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Page 5. Hold vs Investigate Decision Guide

Not every moisture deviation requires a full stop. However, not every passing moisture
result deserves confidence either. Use this page to separate hold, investigate, and
continue-with-caution decisions.

Use when

« Action limit is exceeded

« Visible caking or lumping is already
present

* A critical exposure point has gone
uncontrolled

* The product fails a behavior check
linked to release or handling
* There is evidence of condensation
or obvious moisture ingress

Immediate actions

« Isolate affected material

* Record exposure history

« Verify with the chosen control
metric

* Assess whether the issue is
product-wide or local

Use when
* Warning limit is exceeded

» Environmental conditions drift but
no visible failure is present yet

* Operators report drift, sticking, or
unstable restart behavior

* Retains suggest a shift in water
activity or flow behavior

* The product passes moisture % but
behaves differently in process
Immediate actions

+ Confirm the exposure point

* Review storage and handling
history

« Compare fresh and exposed
material

* Check whether dew point, water
activity, or both should be added

Use when
* The product remains inside the
defined operating window

* No critical exposure point has been
compromised

* No behavior drift is visible

« Verification checks support release
or continued use

Immediate actions
* Monitor closely
» Document the event

* Recheck after refill, transfer, or
storage

Escalate to lab support when: the same failure keeps returning, internal checks pass but
production still sees trouble, the wrong control metric may be in use, or the plant needs to
separate powder effects from air effects.

Decision reminder: a passing moisture percentage is not the same as a passing moisture risk.
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Page 6. Test Selection Sheet and Material Worksheet

Choose the right test for the right question. Then capture the material-specific rule on one

page so the next investigation starts faster and cleaner.

Moisture content

Water activity

Dew point

Conditioned flow or
shear test

Total water level, drying endpoint, release
check, or material balance support

A better indicator of moisture-related
behavior, storage stability, caking risk, or
lot-to-lot handling differences

Air-side control, local exposure-point
diagnosis, refill and transfer risk mapping, or
condensation prevention

Proof that the chosen moisture limit predicts
behavior, caking tendency, or
time-dependent strength growth

Caking, sticking, storage drift, or
humidity-sensitive flow behavior

Local condensation, exposure-point
air control, or dry-room performance

Internal material stability or storage
caking without environmental

mapping

Routine environmental diagnosis
without material context

One-Page Material Worksheet

Material name:

Main failure mode:

Primary control metric:

Secondary metric, if needed:

Known warning sign:

Behavior verification method:

Most important exposure point:

Current plant limit:

Decision owner:

Next action to improve control:

The best moisture strategy is the one that predicts real plant behavior before the plant pays for

the failure.




