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MECHANOCHEMICAL DESTRUCTION OF FOREVER CHEMICALS IN PM
100

In a detailed study, Gobindlal et al. (2022) [10] investigated the mechanochemical destruction (MCD) of
perfluorosulfonic acids (PFSASs), a subclass of persistent per- and polyfluoroalkyl substances (PFASs), using the
PM 100.

| Milling Setup: 0.05 g of PFAS standards were mixed with 5 g of quartz sand in a 50 ml stainless steel jar with
ten 10 mm stainless steel balls.
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MECHANOCHEMISTRY MEETS CEMENT:
CLAY CALCINATION ALTERNATIVES AND ACTIVATION TECHNOLOGY
FOR CLAYS

Activated clays are among the most promising supplementary
cementitious materials (SCMs) because they are globally available, can
be locally sourced, and enable significant clinker reduction. Traditionally,
reactive clays are produced via clay calcination, but mechanochemical
activation is an emerging activation technology that can provide a
compelling alternative in certain applications. Mechanochemical
activation of clay - particularly using ball mills such as the PM 100 or PM
300 - uses mechanical energy to alter the crystal structure, enable
amorphization, and increase reactivity, making a wide range of local clay
types usable as cement replacement materials. The PM 100 and PM 300

@ calcinite / Dolomite
@ Kaolinite

@ Smectite / lllite

@ Mica

Quartz

are ideally suited for this process at laboratory and pilot scale. Studies
show that mechanically activated clays are finer, structurally modified,
and more chemically reactive than calcined clays, especially those with
a high mica content.

A key element of activation technology process control is the
GrindControl system, which continuously measures temperature and
pressure inside the grinding jar, helps prevent overheating, and provides
important insights into mechanochemical reactions. The sensors are
compatible with various jar sizes. During clay activation, temperature
and pressure rise significantly, indicating gas release and mineral
transformation; this monitoring is essential for controlling reactivity and
ensuring consistent SCM product quality. The data can also support
conclusions about clay composition - for example, materials with higher
dolomite content generate higher pressures due to CO; release [1].
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REACTIVITY OF DIFFERENT CLAYS AFTER THERMAL AND MECHANICAL ACTIVATION; GRINDCONTROL
PRESSURE INCREASE REFLECTS DOLOMITE CONTENT
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[1] Kapish Gobindlal, Zoran Zujovic, Jacob Jaine, Cameron C. Weber, Jonathan Sperry; Solvent-free ambient
temperature and pressure destruction-of PFSAs under MCD presents a detailed study on the
mechanochemical destruction (MCD) of perfluorosulfonic acids (PFSAs), Environmental Science & Technology
2023, DOI: 10.1021/acs.est.2c06673.

www.retsch.cn/pm100
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ORDER DATA

TEIVEKENPMI00

(B IR TR EERERN R EEEK)
20.540.0001 .fl PM100 I MHELIARL, #EEAT:
-_— -2

HARANER R BV ENEER

ACCESSORIES PLANETARY BALL MILLS
22.661.0002 ﬂ Clamping unit for PM 100 / PM 400

03.025.0178 Adapter for stacking grinding jars 50 ml - 80 ml
22.221.0002 H ERFPMIOORECEH

02.728.0048 Counter aid for sun wheel PM 100, PM 200 and PM 400

4
L

03.486.0062 Opening aid for clamping unit of planetary ball mills

99.200.0006 IQ/OQ Documentation for PM 100

PRESSURE AND TEMPERATURE MEASURING SYSTEM

GRINDCONTROL FOR PLANETARY BALL MILLS

incl. sensors and transmitter unit, inseert of lid, software, case, opening aid and cleaning accessories for PM

(please order grinding jars separately)
22.782.0033 GrindControl for PM grinding jar EasyFit 50 - 125 ml
22.782.0034 GrindControl for PM grinding jar EasyFit 250 - 500 ml

GRINDCONTROL LID INSERTS

03.474.0243 GrindControl lid insert for 50, 80, 125 ml, stainless steel
03.474.0246 GrindControl lid insert for 50, 80, 125 ml, zirconium oxide
03.474.0244 GrindControl lid insert for 250 or 500 ml, stainless steel
06.06.2026 © Retsch GmbH - www.retsch.com
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03.474.0247 GrindControl lid insert for 250 or 500 ml, zirconium oxide

ACCESSORIES FOR PM GRINDCONTROL WITH GRINDING JARS

EASYFIT

05.114.0056 O O-ring for 50, 80 or 125 ml
|

05.114.0054 I O | O-ring for 250 ml - 500 ml grinding jars EasyFit (PM)
Al

03.111.0438 Flat gasket for 50 ml, 80 ml or 125 ml
03.111.0439 Flat gasket for 250 ml - 500 ml
22.186.0007 Sintered filter with O-ring, set of 10 pieces

22.864.0001 »-f" Valve set M8x1 for GrindControl and aeration lids

GRINDING JARS EASYFIT

(grinding jars EasyFit are suitable for all planetary ball mills)

HARDENED STAINLESS STEEL

01.462.0239 @ 2=ZH

01.462.0240 m 252 F+

01.462.0516 502

01.462.0517 80ZF+

01.462.0518 1252 F

01.462.0519 250 ml

01.462.0520 500 ml

| ]

01.462.0494 50=2FH

01.462.0495 80ZF
06.06.2026 © Retsch GmbH - www.retsch.com
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01.462.0527
01.462.0497

ITES
01.462.0509
01.462.0511
01.462.0515
01.462.0502
01.462.0506

e
01.462.0507
01.462.0512
01.462.0499
01.462.0503

afbeh
01.462.0508
01.462.0510
01.462.0513
01.462.0500
01.462.0504
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1252 F
250 ml

S0ZF
80ZF
12527
250 ml
500 ml

S0ZFH
1252F
250 ml
500 ml

S0ZF
80ZF+t
1252
250 ml
500 ml

ADAPTER FOR GLASS VIALS

01.462.0540

-
=

22.749.0009

05.181.0112
01.462.0541
22.749.0010

06.06.2026
m21/27

Adapter for 24 x 1.5 ml glass vials, stainless, hardened steel

Glass vial 1.5 ml incl. septum cap, 100 pieces

Replacement pressure spring for adapter for 24 x 1.5 ml glass vials, 1 piece
Adapter for 7 x 20 ml glass vials, stainless, hardened steel

Glass vial 20 mlincl. septum cap, 100 pieces

© Retsch GmbH - www.retsch.com
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Replacement pressure spring for adapter for 7 x 20 ml glass vials, 1 piece

ACCESSORIES FOR GRINDING JARS EASYFIT FOR WET GRINDING,

GRINDING WITH INERT ATMOSPHERE AND MECHANICAL

ALLOYING (MA)

AERATION LIDS (INCL. INLAY)

22.107.0613
22.107.0616
22.107.0617
22.107.0615
22.107.0618
22.107.0621
22107.0622
22.107.0620
22.107.0619
22.864.0001

for grinding jars EasyFit 50 ml - 125 ml, hardened stainless steel
for grinding jars EasyFit 50 ml - 125 ml, tungsten carbide

for grinding jars EasyFit 50 ml - 125 ml, agate

for grinding jars EasyFit 50 ml - 125 ml, zirconium oxide

for grinding jars EasyFit 250 ml - 500 ml, hardened stainless steel
for grinding jars EasyFit 250 ml - 500 ml, tungsten carbide

for grinding jars EasyFit 250 ml - 500 ml, agate

for grinding jars EasyFit 250 ml - 500 ml, zirconium oxide

for grinding jars EasyFit 250 ml - 500 ml, aluminum oxide

Spare valve set for aeration lids M8x1

INLAY FOR AERATION LID

03.474.0225
03.474.0207
03.474.0208
03.474.0206
03.474.0226
03.474.0210
03.474.021
03.474.0209
03.474.0215

for grinding jars EasyFit 50 ml - 125 ml, hardened stainless steel
for grinding jars EasyFit 50 ml - 125 ml, tungsten carbide

for grinding jars EasyFit 50 ml - 125 ml, agate

for grinding jars EasyFit 50 ml - 125 ml, zirconium oxide

for grinding jars EasyFit 250 ml - 500 ml, hardened stainless steel
for grinding jars EasyFit 250 ml - 500 ml, tungsten carbide

for grinding jars EasyFit 250 ml - 500 ml, agate

for grinding jars EasyFit 250 ml - 500 ml, zirconium oxide

for grinding jars EasyFit 250 ml - 500 ml, aluminum oxide

AERATION LIDS FOR GRINDING JARS EASYFIT

INCL. O-RINGS AND SINTERED FILTER (PLEASE ORDER LID INSERT AND GRINDING JAR SEPARATELY)
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m22/27

© Retsch GmbH - www.retsch.com

RERAL B HERINF



[HHetsch’
a VERDER company

22.107.0636 Aeration lid for grinding jar EasyFit 50 ml - 125 ml
22.107.0637 Aeration lid for grinding jar EasyFit 250 m| - 500 m|
INSERT FOR GRINDING JAR EASYFIT
03.474.02061 Aeration lid insert for grinding jar EasyFit 50, 80 oder 125 ml, stainless steel
03.474.0262 Aeration lid insert for grinding jar EasyFit 50, 80 oder 125 ml, zirconium oxide
03.474.0263 Aeration lid insert for grinding jar EasyFit 50, 80 oder 125 ml, tungsten carbide
03.474.0268 Aeration lid insert for grinding jar EasyFit 50, 80 oder 125 ml, agate
03.474.0264 Aeration lid insert for grinding jar EasyFit 250 oder 500 ml, stainless steel
03.474.0265 Aeration lid insert for grinding jar EasyFit 250 oder 500 ml, zirconium oxide
03.474.0266 Aeration lid insert for grinding jar EasyFit 250 oder 500 ml, tungsten carbide
03.474.0267 Aeration lid insert for grinding jar EasyFit 250 oder 500 ml, aluminum oxide
03.474.0269 Aeration lid insert for grinding jar EasyFit 250 oder 500 ml, agate

22.186.0007 Sintered filter with O-ring, set of 10 pieces

22.864.0001 J Valve set M8x1 for GrindControl and aeration lids

-1

SAFETY CLOSURE DEVICES

22.867.0011 for grinding jars EasyFit 50 ml - 125 m|
22.867.0012 for grinding jars EasyFit 250 ml - 500 ml
02.486.0055 Opening aid for safety closure device

GASKETS FOR GRINDING JARS EASYFIT

O-RINGS
05.114.0086 O-ring for 12 ml grinding jar EasyFit
05.114.0085 O-ring for 25 ml grinding jar EasyFit

05.114.0054 T O 1 O-ring for 250 ml - 500 ml grinding jars EasyFit

il
05.114.0056 O O-ring for 50 ml - 125 ml grinding jars EasyFit
-
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05.114.0063 m O-ring for 250 ml - 500 ml grinding jars EasyFit, agate

03.111.0438 Flat gasket for 50 ml, 80 ml or 125 ml
03.111.0439 Flat gasket for 250 ml - 500 ml

GRINDING BALLS

= YNE N
05.368.0029 [ECSEP N
05.368.0030 BR72X
05.368.0059 [ » BEFI0ZEXK
05.368.0032 , [EREIPES S
053680108  mwanm [EREJRESS S
05.368.0033 ; BEE20%K
BR30ZXK

05.368.0057 1
e

B
22.455.0010 2 mm @, 500 g (approx. 110 ml)

22.455.0011 / 3mm @, 500 g (approx. 120 ml)
9
22.455.0002 * " 3mm @, 200 pieces (approx. 6 ml)
22.455.0001 ' ’J 4 mm @, 200 pieces (approx. 14 ml)
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5mm @, 200 pieces (approx. 25 ml)
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3 mm @, 200 pieces (approx. 6 ml)

4 mm @, 200 pieces (approx. 14 ml)

5mm @, 200 pieces (approx. 25 ml)
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05.368.004] BERRE¥X
05.368.0110 BER15=XK
po mEsR

05.368.0070 | BER20ZHK
[ ]

05.368.0069 n BEE302ZK
(]

IO RS

05.368.0024 [EEEISE=P S

05.368.0025 BERTZX

05.368.0067 BER0=ZX

05.368.0027 BERR2EX

05.368.0111 ER52¥

N [ ]
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]

05.368.0065 - BER302HK

e

05.368.0021 - BER0ZX
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06.06.2026 © Retsch GmbH - www.retsch.com
m26/27 FEFAR T E RIS



05.368.0053 n
05.368.0052

L
=R e
32.368.0005 n
32.368.0003 F

L-IL )
32.368.0004 F" )
05.368.0089 n
05.368.0090 n
224550007  mr

s
22.455.0009 [ ]
05.368.0146
05.368.0094 “
05.368.0096 “
05.368.0113 [ ) |

-

d

05.368.0093

L 3

-
05.368.0106 -
05.368.0092 -

06.06.2026
T27/27

[HHetsch’

a VERDER company

iy
HX
W
o
i
*

iy
HXI
N
@)
it
¥

BER0IZXK, 05F57% (4N352H)

BER0L5ZXK, 05T (H352ZH)

BR1ZXK, 051 (91352F)

BEE22XK, 050 (Y1352ZFH)

BERE3ZXK, 050 (K140ZFH)

3 mm @, 200 pieces (approx. 6 ml)

5mm @, 200 pieces (approx. 25 ml)
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