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CHEMISTRY IN THE MILL: TEFLON RECYCLING (PTFE) USING
MECHANICAL ENERGY

MECHANOCHEMICAL RECYCLING OF PTFE (TEFLON)

Mechanochemical reactions can also be carried out particularly
efficiently using the MM 400. Recent research shows how PTFE (Teflon)
can be broken down in the MM 400 through a reaction with sodium,
using mechanical energy. The intense movement of the grinding balls
provides the energy needed to break the stable carbon-fluorine bonds —
without any additional heat or pressure. In this way, large portions of the
material can be converted into sodium fluoride and carbon —a
promising approach for future recycling processes.

Image on the right: Dr. Erli Lu and Dr. Dominik Kubicki with the Mixer
Mill MM 400, which was used to decompose PFAs. [4]

The process using MM 400 was part of the renowned science program
“Forschung aktuell” on Deutschlandfunk. Give it a listen!

The radio segment is available only in German.

16.07.2026 © Retsch GmbH - www.retsch.com
m8/24 R R AT E M L EBIAH)



®

[H{etsch

a VERDER company

I A2 SEILE Y BRRI T RE L LARL FE T 29 s

VML F ERT B EYMERGIE AN, BB FAERERHREGIE. ZTZRAILATIRIE | BT ESE LR RIR
VERNFIRES, BEIMM 4005B FilFIHREMELBIER N, XMHESLBEARXEET KMEFUAFINGER, 5E4%
FHEMLERIBE T (L 2R EREMNEFYT . MBRAREENNIBETRRRE, RERGEERTEMRENS BRELTHERLT
4, [3]

RIERNIRM | WALEESOZHAARFE WA FFMAIN0ZARMER, L25HEAMMESDHH, FEEMAEPTMAC, HEHREI0N
o HERRNESYTESOCRHETE24/0Y, EXRERI (48/0\0) RAFTIRVIER, MIHDBEHAEFHCCFTE,
XISHIZ A A ANLtiRE AD ? XERBEFAENREERBIUNFELSS ], EBSVERKEFENLZRFRRE—X
WNEREFMAKNBEXREER, FRIIENEN, EMEHEAYEX. fEREREVNIEFMRERIAEERE ., &L
ZRUTRENAFEMIEN, FaRECFRUMTLE, ENrEHEERETEENLIER It XMEFEE
ML FAORARIAEFREBNE. FROERATR —BZSE—RRMEFELRNL e, BMRSTF/EMENTERS,

PEESEEN MM 400
[RAHIES L
B EHIER—MINEER AN DA, AT NAY

W BPAMIR SN TIREREIMEL, XM AR RRISEE,
Bt E 0 FREEERR, SEEEHTRKEMIIR.

RO A ERIETE #H 1T A 2 P E R RN & X E4F1ERY
BE7]. XAJREEMBREMMLFRNZTL, BREFTIBHY
MU LS. M LF U EER S, BYISERERRES
BlFEREFTI, XMITARTREBLSI AR
MR, BRENEFASHIREERR. ETENE
Fo HISFOETLRMAEXRNIIE. 8E. RNEHF
Rl IVE SER:SES A1 28

MM 400 B "HIEr4 "TIEE, ATUBIFHERBRY. EREHUSRHERNAD, B3RS RTETHENT
7, NMETFREEFRRSZINRER TS, AR —NEMERNES, BRRASERIVEIE, RETSCH
PMMA FREERR B EERIEMMME A1, AEROEBIRNTIS R, MERN TENEHE PR T IOEBE, XEigitH
BEb 7T RRITEREZE. MREARRTIUERL. BREEHATRIAUSIOED, RRAMED AR T HeVAT 8.

16.07.2026 © Retsch GmbH - www.retsch.com
T9/24 R AT E H FEHIRF)



ERE7 MARME

IR hiE £ B B BE RE R AR ANMA AR
SEEIA15 mIE50 ml ; 7]
BAMESiEERN. 75
W, BES. b8, |
MROUBMZIE, BIRTTTE
bl

BB PMMAFRERER T

FREMIRAMANYEIE D, B
HWEESCI H b R R AT
M. LoV, FREERESSZF
L ZE mEBAIRIFIRE. FHY
PREERE R LUEECMM 400

BB, FIRIBIRERERER]
UEBHFHIMM4008! 53
B—H,

16.07.2026
B110/24

[HHetsch’

ZERVMERRF

ARG EKEMNEH

MM 400755k

2 ML BIOE BIRAE

2EAWHINEER T ER
A, @diEhcds, &REH
F20% A EREIETFMM
400i1k&HR. HNBET !
BEARERSHMN S,
ZE—REB BB,
157118 A FHER IR R AR
EEmLE,

—RMEBOEERS:

BF0.5/1.5/2/5 mI—Xx4%
INRREER R MM
400, MFRAMERE,
BNyt FEBRIRE, AR
HETFS0=HHEREOE
HI0ZFFE O HRAYISED
250

© Retsch GmbH - www.retsch.com

{REB AR T B AR
 JE

a VERDER company

EaEEEEReE

MM 4008 U & EAI5%
HARFE ARSI 2R, &
Z Ol AR BT #3 BES N o
XFENNAYE 55 B FF
ML EEAERBIR A,



1552 A
=i
—RM/ MR
2x10 /MR (&%) o

5 =7

ZeP
—RME /N
=% 2 x5 o

ARt DNA/RNA &
B /5
MR IR TRIRES (AR,
K4, BRaFAL, B H)

L7 '|'3.t7f¥uu:|:/m/£/tm:| (4R
4 ER)

16.07.2026
/24

R FE DNA/RNA &
BB/

B SRR EE (2B
KEY), HRaFAL, B R)
mEERTIEERE (A
4 ER)

[HHetsch’

MM 400 rliEfRERE, E0E, Eai

30 ml
ompi
2 X 4 #R max.

HRIBEE DNA/RNA &
H /A
MMEERTIEERS (A
4 ER)

Bttt mTE (AED)

© Retsch GmbH - www.retsch.com

RERAL B HERINF

a VERDER company

50 ml
Falcon®&

2 X 4 & max.

\ 4

ARTEEFE DNA/RNA &
B R/E
?I&t#nu:':/m./f/rbm (4R
,,\, J:bE)

B /BRI Y
(QUECHhERS)

BE AR RES
XRFREMER



[Hetsch

a VERDER company

ARRAIRE(R MM 400
e AR
RFNANTSHRBEET, UBRBEER. BEERT, FERNANRRARSMERTIE, FRAL HIORY

HENAX/NNEEX—ZILEN, N, EHERSERA/NNTRIAEMN20EHFm, BINEASOZEAEFM25Z KB,
RIEZER, RFEE—NHERK, AT, 202 AHS2RKMAAMNFR, TUBEMSZERIEHITERLGE,

RAHER  BNERE ()

<+
@5
1.5 ml 02-05 Tmm 1-2 - - - = - -
ml
5ml 05-2ml 2mm - 1-2 - - = - .
10 ml 2-4ml 4 mm - 5-7 1-2 1-2 - - =
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1x 25 mm T 55067 (FiZAC0ES) 1x 25 mm T 55067 1x 25 mm T 5567
;=354 25 ml WEHEE B ;=354
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N REZAFRMEKLLER © Dr. Claudia Weidenthaler ##%, FRAEMECHRITFMREAIGEFZAITALAK, Max-Planck
Institut fur Kohlenforschung, Mulheim an der Ruhr,

[2] Reaction scheme and performance of the experiments: Dominik Al-Sabbagh, Chemistry Laboratory
Technician, Division 6.3 — Structure Analysis, Federal Institute for Materials Research and Testing (BAM), Berlin.

[3] Tatsiana Nikonovich, Yao Yu, Mikko Korkiakoski, Chengji Yang, Iris Seitz, Daniel Langerreiter, Mauri A.
Kostiainen, Eduardo Anaya-Plaza, and Sandra Kaabel; Solid-State Synthesis of Cationic Cellulose Fibers from
Low-Processed Cotton for Efficient Virus Capture; ACS Sustainable Chemistry & Engineering 202513 (42), DOI:
10.1021/acssuschemeng.5c07884

[4] With permission of Dr Erli Lu, Associate Professor in Mechanochemistry & Sustainable Synthesis School of
Chemistry, University of Birmingham
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BIBREE(UMM400

Mixer Mill MM 400 with quick release clamp

(please order grinding jars and balls separately)

20.715.0001

MM 400 100-240 V, 50/60 Hz

MM4OOMREERE, TemIN iz

NN
01.462.0237 I
8o
BN
01.462.0230 F ‘& ]
01.462.0231 I
8e
01.462.0290
01.462.0236 I ﬂ
@
01.462.0213 ..
01.462.0214 I I
01.462.0216 r I |
| i
01.462.0235
8g
16.07.2026

17 /24

252 F

5 ml (for use with adapter 02.706.0351)
10ZF
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01.462.0217 I 252
IR
01.462.0232 8 SEF
2

01.462.0233 ' 102FH

8o
=k (a2
01462.0234 | 1 1027
01.462.0201 [ a 252
01.462.0215 [ i 3527

=]
PTFE
014620238 g 2527

]
01.462.0244 E 1 35EH
22.041.0004 E Mixing beakers of polystyrene, 56 ml, 100 pcs.
PMMA, TRANSPARENT JARS FOR MECHANOSYNTHESES
01.462.0539 - 10 ml, 10 pieces
02.462.0539 - 10 ml, 2 pieces
ACCESSORIES FOR AERATION AND INCREASED PRESSURE
01.462.0548 Jar set incl. aeration jar 28 ml stainless steel, filter 10 um, sealings and fittings 2 x 1/

16.07.2026 © Retsch GmbH - www.retsch.com
T118/24 R AT E H FEHIRF)



[HHetsch’

a VERDER company

8" for hose diameter 3 mm and 0.65 mm wall thickness (2x3 m hose included)

22.050.0005 Conversion kit including 2 connectors for the hoses on grinding arm, bottom plate
for leading hoses out of the housing, counterweight

R EEREEC

22.486.0005 pmesw  Opening aid for grinding jars, 2 pcs.
(1=

02.706.0351 L Adapter for use of 2/4 grinding jars 5 ml (01.462.0550)

22.085.0007 u Gasket for grinding jar 1.5 ml, 10 pcs.
22.085.0008 Gasket for grinding jar 5 ml, 10 pcs. (for grinding jar 01.462.0231)
o
22.111.0001 Gasket for grinding jar 5 ml, 10 pcs. (for grinding jar 01.462.0550)
22.085.0009 u Gasket for grinding jar 10 ml, 10 pcs.
22.085.0006 n Gasket for grinding jar 25 ml hardened steel and stainless steel, 10 pcs.
22.085.0003 5, Gasket for grinding jar 25 ml zirconium oxide and tungsten carbide, 10 pcs.
i - £
22.085.0005 n Gasket for grinding jar 35 ml stainless steel, 10 pcs.
22.085.0004 ey Gasket for grinding jar 35 ml zirconium oxide, 10 pcs.
22.085.0002 Gasket for grinding jar 50 ml stainless steel, 10 pcs.

ACCESSORIES FOR MIXING AND CELL DISRUPTION MM 400

22.001.0020 Adapter for 4 conical centrifuge tubes (e.g. Falcon® Tubes), 2 pieces, incl. 20 tubes

=
i
‘ ‘.

05.026.0001 - Conical centrifuge tubes, 50 ml, 20 pieces

22.001.0021 (i) Adapter for 4 wide mouth bottles, 2 pieces, incl. 12 wide mouth bottles, 30 ml
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22.354.0001 ‘l,_., Cryo kit for cooling the grinding jars with liquid nitrogen (incl. 2 insulated
containers (1 and 4 liter), 2 pairs of grinding jar tongs, 1 pair of safety glasses)

MM4OOFED {4
99.200.0043 MM400MIIQ/OQX 4

1& A TR h AN 2B 2R R EX RV EC {4

22.008.0010 - Adapter for 5 reaction vials 5.0 ml, made of PTFE

22.008.0014 Adapter for 10 reaction vials 1.5 and 2.0 ml, made of PTFE or stainless steel

22.008.0005 r’ 1 Adapter for 5reaction vials 1.5 and 2.0 ml, made of PTFE or stainless steel
l""“' |

22.008.0006 F 1 ERTFOo2EARERERISR, PTFEME, 1014

22.749.0006 Safe-lock reaction vials 5.0 ml, 200 pcs.

22.749.0001 “ 202AZLIE, 10004
22.749.0002 15Z2AZ2E, 100014

22.749.0004 O2ZAZRLIXE, 10004

22.749.0008 1 Reaction vials made of stainless steel 316L, 2.0 ml, 10 pcs.
U ¥ (for use with adapter 22.008.0014)

GRINDING BALLS

RN
05.368.0029 [EEEISE=D S
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05.368.0030 Bf

05.368.0059 [ BERI0ZX
05.368.0032 BERREX
ER152Z¥

05.368.0108 r. k|

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

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

22.455.0003 | o 5mm @, 200 pieces (approx. 25 ml)

05.368.0034 . BR52XK
05.368.0035 BR7ZX
05.368.0063 BERI0ZXK
05.368.0037 [EXEIPESS

05368.0109 [ BERI5=¥K
05.368.0062 EfX20%:HK
r "‘ +20=%
L |
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05.368.0105

b5
22.455.0006

22.455.0005

22.455.0004

05.368.0038

05.368.0039

05.368.0071

05.368.0041

05.368.0110

DTS

05.368.0024

05.368.0025

05.368.0067

05.368.0027

E=ha:

r'-1

16.07.2026
m22/24

[HHetsch’

a VERDER company

3mm @, 200 pieces (approx. 6 ml)
4 mm @, 200 pieces (approx. 14 ml)
5mm @, 200 pieces (approx. 25 ml)
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05.368.0089 n BER22K, 052 (41352H)
05.368.0090 n BERE3ZXK, 05/ (Y140ZF)
224550007  mrs 3Imm @, 200 pieces (approx. 6 ml
&ﬁ P (app )
22.455.0009 [ g | 5 mm @, 200 pieces (approx. 25 ml)
4
05.368.0146 ER7ZXK
05.368.0094 n ERR10=XK
05.368.0096 “ BERREX
05.368.0113 [' n BERSEX
)
d
05.368.0093 BER20Z¥
05.368.0106

SPOPTFE

It
P
o
Wl
*

05.368.0045 ERR10=XK
05.368.0046 BERREX
05.368.0114 [' n ERFSEX
)
d
05.368.0047 “ BER20ZHK
& T EMWAIREL A

05.368.0042 - ERRs=K
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05.368.0043 - ER7ZXK

05.368.0044 ' [EREEF S

05.368.0003 - [EREE= S

GLASS BEADS

22.222.0001 u 010 -0.25 mm @, 500 g (approx. 320 ml)

22.222.0002 - 0.25-0.50 mm @, 500 g (approx. 320 ml)

22.222.0003 - 0.50 - 0.75 mm @, 500 g (approx. 320 ml)

22.222.0004 - 0.75-1.00 mm @, 500 g (approx. 320 ml)

22.222.0005 - 1.00 - 1.50 mm @&, 500 g (approx. 320 ml)
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