Plastic granules
water content determination

Water content is an essential quality-related parameter in the plastic processing industry. The surplus of water in
plastic granules while they are processed usually results in a low-quality product, frequently with conspicuous defects
of the surface. The structure defects may emerge even when the granule is pre-dried, which may suggest a need to
modify process parameters. The most common method of testing water content in plastics is specification of the loss
of drying (LOD), the so-called moisture analyzer method. This seemingly simple method of testing cannot always
assure real results as it requires a very precise measuring of the smallest loss of mass. Precision and accuracy of water
content determination can be achieved with MA/R and MA/X2 moisture analyzers by Radwag.

The application note includes basic information for validation of the plastic
granules drying method with the use of MA/R and MA/X2 moisture analyzers
series by Radwag Wagi Elektroniczne. The application note may be the basis
for elaborating own drying method with special regard to distinctive features
of the product in question.
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TERMS

ACCURACY of determining water / dry matter content is the difference between the result of the water / dry matter
content received in the moisture analyzer method and the result of the water / dry matter content received while
drying the same sample through a reference method.

PRECISION is a degree of compliance between independent results of the test, received in specific conditions. The
measure of precision is a standard deviation from a series of several measurements.

REFERENCE METHOD

Testing water content in plastic granules has been based on the Karl Fischer’'s coulometric method as per
requirements of the ISO 15512 B2 Plastics — Determination of water content standard.

SAMPLE PREPARATION
Before testing, samples must be stored in tightly sealed containers.

ACCESSORIES
Karl Fischer’s apparatus, reagents, samples in question.
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PLASTIC GRANULES — WATER CONTENT ANALYSIS WITH THE MOISTURE ANALYZER

An important factor in testing plastic water content is a hygroscopic nature, that is ability to absorb moisture from the
surrounding. Hygroscopic plastics, such as PA, PS, PC, PET, ABS, PBT, prove to absorb a way more moisture that
migrates into the interior of the granule, which in effect leads to the volume increase. For this reason every sample
must be stored in a tightly sealed container.

SAMPLE PREPARATION
No requirements.

ACCESSORIES
MA 50/1.R or MA 50/1.X2.A moisture analyzer, glass weighing vessels with a lid, laboratory spoon.

METHOD DESCRIPTION
Choose the drying profile as Standard. Set drying parameters presented below. Place the sample with a mass of ca. 12-
15 g on the balance weighing pan. Lock the drying chamber manually or automatically.

DRYING PARAMETERS / RESULTS

. Water content Analysis c\clavnatt:r:t
Sample name Temp. Mass | End of analysis | * meas.u'rement time determination
precision *) error *¥)
(°C) (8) X +st.dev. (%) | (min:s) (%)
PA 6 Ultramid 150 12 1mg /40 sec. 1.62 £0.02 14:18 -0.01
PA 66 GF50 EMS 150 12 1mg / 40 sec. 1.41+0.03 15:48 0.00
PW Makrolon 1260 115 15 Auto 3 0.10 £ 0.01 07:09 -0.01
PC BAYER APEC 2095 70 12 Auto 3 0.07 £ 0.01 04:04 0.03
ABS Nowodur HH-12 110 13 t=28 min 0.33+£0.01 28:00 -0.04
PMMA Plexiglas 100 15 1mg / 80 sec. 0.17 £0.01 15:48 -0.01
POM Delrin 90 P BK602 100 13 Auto 3 0.23+£0.01 09:09 0.01
HDPE CRP 1000 100 14 Auto 3 0.02 £ 0.003 04:36 X
Tarnamid T-27 GF30 NAT 120 13 Auto 3 0.09 £0.01 05:40 -0.003
Alphalon 27 C 125 13 Auto 3 0.02 £ 0.001 01:31 0.001

*) — the measurement precision has been determined as a standard deviation from a series of 5 measurements.

**) — the water content determination error has been determined as a difference between the average water content value
obtained with the use of the moisture analyzer and the result of the water content obtained on the basis of the Karl Fischer’s
method.

RESERVATION

The method in question has been verified by the Research Laboratory, yet the results do not include factors arising from diversity
of tested samples, operators’ personal skills as well as measuring capability used by moisture analyzer users. For this reason
Radwag shall not be held responsible for drying parameters but they can be used to elaborate own drying method.
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