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NMnaHeTapHasa wapoBada MenbHuua PM 100 - ato
MOLLHaA HacToJibHasi MoAesib C O4HOM
Pa3MoOJIbHOM CTaHLMEN U MPOCTbIM B
MUCNOJZIb30BaHUM NPOTUBOBECOM,
KOMMEeHCUpYLWMUM Maccy Ao 8 Kr. OHa nosBonaeTt
nsMenbyaTb o 220 mn o6pasua 3a oauH pas.

qpe3BbI‘-lal7lHO BblICOKHe Ll.eHTpOGG)KHbIe CUnbl,
Il:l.ei:ﬂ':TByIOI.I.I.VIe B MNJ1aHeTapPHbIX WapoBbIX
MeJibHUuuax, npMBoaAaT K O4eHb 6onbLuion dHeprnum
N KOPOTKOMY BpeéMeHUN uamMesib4yeHUd.

MenbHuuy PM 100 MOXXHO BCTPETUTb MPaKTUYeCKM

BO BCeX OTPACAaX MPOMbILLTIEHHOCTU, rae K CMoTpeTb BMAeo
MpoLeccy KOHTPOMNSA KayecTBa NpeabsBNeHbl caMble

BblCOKME TpebOoBaHMSA K YNCTOTE, CKOPOCTU, TOHKOCTM

I BOCMPOM3BOAVMMOCTU.

MenbHMUa noeanbHO NOOXOOUT ONA TaKMX
nccnenoBaTe/iIbCKMX 3a4a4, KaK MeXaHOXMMKA
(MexaHOCKHTE3, MexaHM4ecKoe nermpoBaHme 1
MeXaHOoKaTan3) Uy CBEPXTOHKOE KonongHoe
nM3mMesibdieHMe B HaHOMETPOBOM AKMaria3doHe, a TakxXe
ON9 PYTUHHDBIX 3a4a4, TaKNX KaK CMellnBaHMe U
roMoreHm3auma MAarkmx, TBEpPObIX, XPYNKMUX Ui
BOJTOKHWNCTbIX MaTepKnaroB.

THE IDEAL BALL MILL FOR STANDARD w

APPLICATIONS

POWER

Max. speed 650 rom
Up to 10 mm feed size and 0.1 um final fineness
1 grinding station for jars from 12 ml up to 500 ml
Jars of 12 - 80 ml can be stacked (two jars each)
GrindControl to measure temperature and
pressure inside the jar.

TEMPERATURE

| Aeriation lids to control the atmosphere inside the REGULATION &
Jar MONITORING

FINAL

VERSATILITY FINENESS

MAX. JAR

HANDLING VOLUME

MIN. JAR
VOLUME

POSSIBLE
| Storable SOPs and cycle programs, 5 different jar NO. OF 50 ML

JARS
materials for dry and wet grinding
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BbICTPAA
MOLLUHAY

M3menbyeHMe 6e3 notepb
00 CYyBMUKPOHHOIo
AManasoHa

Mpw KonnongHoOM
N3Menb4yeHnn B
MPUCYTCTBUM XMOKOCTM
MOYXHO OOCTUYb
HaHOMETPUMYECKOro
AuranasoHa (<100 HM)
PerynunpyemMas ckopocCTb
oT 100 0o 650 06/MUH,
COOTHOLLEHMNE CKOPOCTEMN
1:-2

N3MenbyeHme ¢
yCKopeHmnem o 33,3 X
YCKOPEHWE CUMbl TAXKECTM
N3mMenbyeHMne napTmm
MaKc. 06bEMOM 1 x 220 MN
ob6pasLia

2 x 20Mn obpasLia 3a ogHo
n3MenbyeHme c
KOMM/1EKTOM Pa3MOSbHbIX
CTakKaHOB
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MNIAHETAPHAA LLAPOBAA MEJIbHULUA PM 100

BOCNPOU3BOANMOCTD, BESOINMACHOCTD
N NPOCTOTA B OBPALLEHUU

Interval

Direction reversal

Break time

| BocnpowvseoguMeble pesynbTaTtel 61arofaps CUCTEMbl KOHTPOJSA - B e
CKOPOCTU

| MpocTag 1 Hagé&kHaa GUKCaLMa PasMosbHbIX CTaKaHOB

| Cnanpep 6esonacHOCTV A9 aBTOMaTUUYECKOro KOHTPOSA
MPaBUIbHOCTW YCTaHOBKM PA3MOJIbHOIO CTaKkaHa

| ABconioTHas yCcTomumMBOCTb Ha paboueM ctone 6narogapsa MKC,

TEXHOMOrnM
| MHHOBaLMOHHbIM MPOTUBOBEC 1 AaT4MK ancbanaHca onia
BO3MOYXHOCTW 6e30mnacHom paboTbl 6€3 NpMcyTCTBUA NabopaHTa
| Yno6Hoe ofHOKHOMOYHOE yrnpaBeH e C rpaduyeckiM amucrieem
| Yno6Hoe ofHOKHOMOYHOE yrnpaBieH e C rpaduyeckiM amcrieem
| BcTpoeHHas namartb Ang XpaHeHWsd 00 AecaT KOMBUHaLMM
rMapamMeTpoOB U3MeNbYeH s
| 3awmTa oT c6oeB NMUTAHUS rapaHTUPYET COXpaHeHMe B MaMaTu
npubopa ocTaBLUErocsd BpeMeHM U3MeNbYeHUA Mpn HellTaTHOM
OTK/TIOUEHUW MIEKTPOIHEPT UM

HACTPOWUKU U OoMNLUumn

MNoaxoauT Ons CyXxoro U MOKPOro M3MenbyeHus

MNoaxoauT onga onuTenbHbIX onepaumm, 99:59:59 4 MaKCMMyM.
MN3mMenbyeHna ¢ MHTEpPBalaMM C OCTAHOBKaMM A9 OXNaXKaeHMs
M3MeHeHMe HampaBneHMsa BpaLleHMa MOMOraeT MMHUMU3MPOBATL
2ddeKT cnekaHusa
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THE BEST
ALTERNATIVE TO A
RETSCH PLANETARY
BALL MILL? A
RETSCH MIXER MILL.

Benefit from particularly
ergonomic handling while
achieving the same finenesses
down to the nanometer range.
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MIAHETAPHAY LLAPOBAA MEJTbHULIA PM 100

BE3OINMACHOCTb HA NEPBOM MECTE: MPOTUBOBEC U
YCTAHOBKA CTAKAHA

MPOTUBOBEC

CNAMOEP BE3OMACHOCTU

CMOTpEeTb BMOeO

B nnaHeTapHbIX WapOBbIX MeNbHMLLAX C O4HOM
Pa3MObHOW CTaHLMEN NPeayCMOTPEH NMPOTMBOBEC
anga 6anaHcMpoBKUW. B WwapoBo MenbHMLe PM 100
6anaHc MOXHO NepenBmraTb MO HAaKMOHHOM LIKane.
B aTOM cnyyae pasnunyHble LeHTPbI TIHXKECTH
PAa3MO/bHbIX CTaKAaHOB Pa3HbIX Pa3MepoB
KOMMEeHCUPYIOTCA OS1F TOro, UToGbl 36exaTb
BMOpPALMM MALLUHDI.

06.06.2026
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CMOTpEeTb BMOEO

SKcnnyaTauns naaHeTapHbIX WapoBbIX MENbHUL,
RETSCH ocobeHHo 6e3omnacHa. OHM OCHaLLEHbI
cnanpgepoM 6e30MnacHoOCTU, KOToOpbIM obecrnedmBaeT
3anyCcK MebHMLLbl TOMIbKO MOCc/e HAOEXXHOM
PUMKcauMmM pa3MoIbHOro CTakaHa C MOMOLLbIO
3a>KMMHOTO YCTPOMCTBA. ABTOMaTMYecKad
GNOKMPOBKa obecneYymBaeT NPaBUIbHYO U
HaOEXHYO YCTaHOBKY PAa3MO/1bHOMO CTakaHa. 3Ta
NpoBepeHHaa Hag&XKHaa MexaHM4yeckasa cucTema
MeHee noaBep)eHa cbosM, YeM 31EeKTPOHHbIe
pelleHua - Mob3oBaTelb MMEET MOSTHbIM JOCTYM K
obpa3suy B noboe BpeMa. Koraa, Kk npumepy,
3M1EKTPOHHAsaA CMCTEMA BbIXOAUT M3 CTPOS, TO
Pa3bNoOKMPOBATb PAa3MOsIbHble CTakaHbl
HEeBO3MOXKHO.
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MITAHETAPHAA LLAPOBAA MEJIbHULIA PM 100

MOKPOE U UBMEJIBMEHUE O HAHOMETPOBOIO ANANMA3OHA C
PM 100

MoKpoe n3MeNibyYeHme UCTOb3yeTcs 015 MONYyYEHUS YacTUL, Pa3MepPoM
MeHee 5 MKM, TaK KaK MeJK1e YacTuLbl UMEIOT TEHOEHLMIO 3apsXKaThCs
Ha CBOEM MOBEPXHOCTU M1 arfloMeprpOoBaThCs, YTO 3aTPyOaHSAET
JalbHelllee n3MeibyeHmne B CyxoM pexxkmume. Mpu gobasneHum
KUOKOCTU UKW OUCrepratopa YacTuLbl MOXHO MpeaoTBpaTUTb
o06pas3oBaHMg arnoMepaTos.

019 nonyyeHmMsa o4eHb TOHKKMX YacTul, pasmMepom 100 HM 1 MeHee (
HaHoOU3MeNbYeHMe) METOOM MOKPOro M3MefibYyeHa HEOBXOOaMMO
TpeHue, a He yaap. 9TO AOCTUIFAETCA 3a CUET UCMOMb30BaHMA BObLLIOIO
KOMMYecTBa MesKMX MetoLLLMX LLapOoB, KOTOPble MMeoT 6OoMbLUY
MOBEPXHOCTb M MHOIO TOYEK COMPUMKOCHOBEHUA. B naoeane He MeHee
60% 06bEMa PasMosIbHOIo CTakaHa AO/IXKHO 6biTb 3aMo/IHEHO MEIKUMM

CMOTpEeTb BMUOEO

Pa3MOJIbHbIMUA LLapaMn.

Ona nonyyeHuns 6onee NnoapobHoOM MHGOPMaLMK O 3aMofHEHWIN
CcTakaHa, MOKPOM U3MeNbYeHUM U U3BMIeYEHUM 06pa3La MoCMoTpUTe

BUOEOPOMK.
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PadurK LEMOHCTPUPYET Pe3ynbTaThl U3MebYeHUS B OpyroM mcnblTaHMK, o6paseL, M3mMenbyanca
rmnHo3éma (Al,Oz) B MenbHMLE PM 100 co CHa4ana B TeyeHMe 14aca C MCronb3oBaHMEM T MM
CKOPOCTbIO U3MenbyeHna 650 06/MUH. Mocne 1y LLIapoOB, MOTOM B Te4eHMe 3 YacoB C LlapaMu
M3MenbYyeHUa B BOAE B KOMIMIEKTE C MENOLLMMM ammeTpom 0,1 MM. B naHHOM criydae 6bina

LWapaMu AuaMeTpoM 1 MM CpefHee 3Ha4YeHne OOCTUIHYTa TOHKOCTb - 76 HM.
pacrpeneneHna 4actul, No pasMepam CoctaBnaer
200 HM; nocne 4 4 - 100 HM. e R —

percent by volume
«
g
x
‘1

percent by volume

particle size [um]

Y P E—— - L Pe3yrnbraThl M3MesibYeHMs MIMHO3EMa B BoAe
EREEiestE thmd CHa4yasia B KoMrisiekTe ¢ 1 MM Lapamu (B TedeHue
Pe3yrnbratbl M3Mesib4eHUs IMMHO3EéMa B Bofde C 1 MM yaca) v notom c 0,1 MM Lapamu (B TedeHue 3 yacoB)
MenrLUMMK Lapamu (crieBa) yepes 14yac (CuHu) m
yepes 4 yaca (3e/1€HbIv)

Pe3ynbTaTbl M3MeNbYeHUda NOATBEPyKAAatoT, YTO C MOMOLLbIO MIaHETaPHbIX LLIAPOBbIX MefbHUL, BO3MOMHO
OOCTUYb TOHKOCTM B HAHOMETPOBOM [MarnasoHe. PellatolLyto pofib B JaHHOM MpoL,ecce UrpatoT MpaBuibHO
nooo6paHHbIN pasMep LLAapPOB, TUM MUOKOCTU U COOTHOLLEHME KUOKOCTb/TBEPAoe TeNno (YPOoBEHb BA3KOCTU).

MNIAHETAPHAA LLAPOBAA MEJIbHNLUA PM 100

EASYFIT GRINDING JARS FOR EXCELLENT RESULTS

The performance and the result of sample preparation are also determined by the choice of the grinding jar
and its ball charge. The EasyFit range of jars has been specially designed for extreme working conditions such
as long-term trials, even at maximum speed of 800 rpm, wet grinding, high mechanical loads and maximum
speeds as well as for mechanical alloying. This line of jars is suitable for all RETSCH planetary ball mills.

The new EasyFit grinding jar series features a structure on the bottom of the 50-500 ml jars called Advanced
Anti-Twist (AAT). This ensures that the jars are tightly fixed without the risk of twisting, even at high speed, and
that wear and tear is drastically reduced. Secure clamping of the jars is made much easier: to find the correct

clamping position, a maximum twist of 60° is required.

The geometry of the EasyFit jars in the 50 ml and 250 ml sizes has been enlarged in diameter and reduced in
height compared to the previous "comfort" models. This offers two advantages: better grinding results and
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interchangeable lids, as there are only three diameter dimensions for the entire grinding jar range.

Diameter categories

| Diameter 1:12 ml and 25 ml grinding jars
| Diameter 2: 50 ml, 80 ml and 125 ml grinding jars
| Diameter 3: 250 ml and 500 ml grinding jars

| Available jar sizes:12ml/25ml /50 ml/80 ml/
125 ml /250 ml /500 ml

| Innovative Advanced Anti-Twist (AAT) function
ensures secure fit of grinding jars

| High flexibility thanks to suitability of three lid
sizes for all seven jar sizes

| Pressure-tight and dust-proof O-ring sealing
prevents material spillage

| Jars and balls available in 5 materials: hardened
stainless steel, tungsten carbide, agate, sintered
aluminium oxide, zirconium oxide

| Stainless steel protective jacket for agate, sintered
aluminum oxide, zirconium oxide and tungsten
carbide grinding jars

| 3a3op Meay cTakaHOM U KPbILLIKOM No3Bonger
Nerko OTKPbITb KPbILLKY, HAaMpMUMep, C MOMOLLLbIO
LinaTens, ecnm BHyTPW CTakaHa BO3HMKaeT
MOHWYXeHHOEe faBneHmne

JARS & LIDS FOR SPECIAL APPLICATIONS

| For colloidal or wet grinding, the use of a grinding
jar with a special closure device is recommmended
| The special closure device is designed for

ergonomic handling GrindControl Aeriation lid

|  A3pallMOHHbIe KPbILLKM pa3paboTaHbl 41s CmoTpeTb
CO30aHMNSA MHEPTHOM cpeabl, HanpuMep, ecnu BULOEO
KMNCMOPO MOXET MOBAMSATL Ha MpoLiecc )
Video:

n3Menb4yeHuUa N MexaHoCcrHTe3. KpbILLUKK
MO3BOMAIOT BBOAWTL B Pa3MOSIbHbIM CTaKaH Takme
ra3bl, KaK aproH mian a3oT.

Aeriation lid

06.06.2026 © Retsch GmbH - www.retsch.com
cTpaHuvua 9/28 CopepyaHue MOXeT 6biTb U3MEHEHO UM UCMNpPaBNeHo


https://www.retsch.com/ru/dlvideo/?file_id=a7bada92-008b-40df-925e-5c265a8bcd99&lang=ru
https://www.retsch.com/ru/dlvideo/?file_id=a7bada92-008b-40df-925e-5c265a8bcd99&lang=ru
https://www.retsch.com/ru/dlvideo/?file_id=a7bada92-008b-40df-925e-5c265a8bcd99&lang=ru

[HHetsch’

a VERDER company

| CucrtemMa nsmMepeHunsa gaBneHnsa n TemnepaTypbl
PM GrindControl

Both the aeration lid and GrindControl can now be
equipped with inlays of different materials. Thus, the
lid can be used for, e. g. a steel and a zirconium oxide
jar by simply exchanging the inlay.

ADAPTER FOR SPECIAL APPLICATIONS

With a special adapter, co-crystal screening can be
carried out in a planetary ball mill, using disposable
vials such as 1.5 m| GC glass vials. The adapter
features 24 positions arranged in an outer ring with
16 positions and an inner ring with 8 positions. The
outer ring accepts up to 16 vials, allowing for
screening up to 64 samples simultaneously when
using the Planetary Ball Mill PM 400. The 8 positions
of the inner ring are suitable to perform trials with
different energy input, e.g. for mechanosynthesis
research.

06.06.2026
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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.

| Milling was performed at ambient temperature and pressure, without solvents or chemical additives.
Samples were milled for up to 720 minutes, under relatively mild conditions, to assess degradation kinetics
and establish the underlying degradation mechanisms.

| The PM 100 achieved 99.99% degradation of total PFSA content after 720 minutes. Individual compounds
like PFOS, PFHpS, PFHXS, PFPeS, and PFBS showed rapid degradation, with PFBS reaching complete
destruction by 180 minutes.

6000 g -©-PFOS
@ ] ] @ J ' - ©-PFHpS
5000 1
[“ MCD of toxic forever chemicals ) R ‘
] Q - ©-PFHxS
PFSAs T 4000 1 &
FFF g
o 5t 11 &, \‘ = © -PFPeS
N Si Si Si S 3000 -
FaC S\b S o - ©-PFBS
—
E E solid waste § 2000 - ®\
n strong Si-F bond g Q)\ 0\
o Q \
daughter products ] 1000 | & S
» solvent-free e ambient temperature and pressure e favourable fluorine fate

0 100 200 300 400 500 600 700
Milling Time (minutes)

Decreasing concentration of different Perflourosulfonic acids
(PFAs) while grinding in the PM100 over a period of 700 min;
Results presented by the group of Kapish Gobindlal [1]

MECHANISM OF ACTION:

Quartz sand, when ground in the PM 100, generates reactive surface radicals that initiate PFAS breakdown.
These radicals facilitate C-F bond cleavage, one of the strongest in organic chemistry, leading to the
mineralization of fluorine into stable Si-F bonds. Another study by the same group highlights the scalability
and effectiveness of MCD using the Retsch PM 100 planetary ball mill for the remediation of PFAS-
contaminated land and the destruction of stockpiled AFFFs.
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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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MIAHETAPHA4 LLAPOBAA MEJTIbHULIA PM 100

PEKOMEHAALUUU MO 3AMNMOJIHEHUIO PASMOJIbHOIO CTAKAHA

[na nonyYyeHuna Hanmy4dLnx pesysbTaToB M3MeNbyeHMa 06beéM CTakaHa OoMKeH COOTBETCTBOBATb O6bEMY
M3MenbYyaemMoro obpasua. PasamMep MeoLmMX WapoB AO/MKeH 6biTh B 3 pa3a 6o/blie pasMepa CaMou KpyrHoM
YacTMUbl 06pa3Lia. B COOTBETCTBUM C STUM IMMUPUYECKUM MPaBUIOM, KOMTMYECTBO MeNOLLIMX LWapOoB B
3aBMCMMOCTM OT pa3Mepa LapoB 1M 06b&Ma CTakaHa yKasaHo B Tabnuue Huke. K nprMepy, 4na mamenbiyeHmna
200 M1 06pa3sua ¢ MaKCKMMarbHbIM Pa3MepoM YacTuL, 7 MM PEKOMEHOYETCA MCMOb30BaTb Pa3MOSIbHbIM

cTakaH o6béMoM 500 M 1 Wwapbl pa3mMepoM 20 MM U KpynHee. CornacHo Tabnuue, noTpebyeTtca 25 MentoLLmx
LIapoB.

Pa3MosbHbIN

06.06.2026
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KonuyecTtBO Makc. pasMep PekoMeHAayeMas 3arpyskKa wapamum (LITyK)
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CTaKaH o6pasua o6pasua
HOMMWHaJIbHbIN
06BbEM
12 ml 0o <5 ml <1 mm 50 15 5 - -
25 ml 0o <10 ml <l mm 95— 25— 10 - -
100 30
50 ml 5-20 ml <3mm 200 50 - 20 7 3-4
70
80 ml 10 =35 ml <4 mm 250 - 70 — 30 - 12 5
330 120 40
125 ml 15-50 ml <4 mm 500 10 - 50 - 18 7
180 60
250 ml 25-120 ml <6 mm 1100 — 220 - 100 — 35— 15
1200 350 120 45
500 ml 75-220 ml <10 mm 2000 440 — 200 - 70 25
700 230

B Tabnuue npmBeneHbl pekoMeHayeMada 3arpyska (B LWTyKax) MesoLMX LapoB pa3Horo AMamMeTpa B
3aBMCKMMOCTM OT 06bEMA PA3MOSbHOIO CTakKaHa, KoTM4ecTBa Npobbl U MaKCMMalbHOIO pa3Mepa MCXOOHOro
MaTepuana.

06.06.2026
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MIAHETAPHAS LUAPOBAS MESTbHULIA PM 100
TUNMNYHDbIE OBPA3Lbl MATEPUAJIOB

MnaHeTapHble WapoBble MefbHULbI RETSCH maeanbHO Noaxo4aT ania M3MenbyYeHnsa TakKMX MaTepmanoB Kak
cnnaBbl, BEHTOHUT, KOCTW, YII1€POLHbIE BOTOKHA, KaTasnn3aTopbl, LLeoi03a, LEMEHTHbIM KITMHKEP, KepaMKKa,
OPEBECHbIV Yronb, XMMUYECKME NPOAYKTbI, MTMHUCTbIE MUHEpPanbl, Yrofb, KOKC, KOMMOCT, 6€TOH, 3M1EKTPOHHbIM
NIOM, BOMTOKHa, CTEK/I0, TMIMC, BOMOCHI, TMOPOKCUANaTUT, XXene3Hasa pyaa, KaonuH, M3BECTHAK, OKCUMObl MeTaoB,
MWHeparnbl, Py4bl, KPAaCcKM 1 NakK, ByMara, MMrMeHTbl, PacTUTENbHbIE MaTepmarbl, MOMMMEpPDbI, KBapL, CEMEH3,
nonynparoLeHHble KaMHUW, 0CafoK CTOYHbIX BOZ, LUMAK, MOYBbIl, TKAHW, TabaK, OTXOAbl, ApeBecuHa 1 T.4.

BOJIOKHUCTbIN:
CYXASl TPABA

CPEOHEN
TBEPOOCTWU: MOYBA

YECTKOBOJIOKHUCTbIE: TBEPObIN-XPYNKUMA:
OEPEBO

MATHETUT

40 r obpasua

500 M7 pa3MorsibHbI
CTakaH u3
Hep)KaBeroLLev CcTanum
8 x 30 mm mesnoLume
Lapbi 13
Hep)KaBeroLLev CcTanum
5 MuH nipu ckopoctu
380 06/MuH

06.06.2026
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315 r obpasua

250 M7 pa3MosibHbIV
CcTakaH 13 kapbuaa
BO/Ibpama

15 x 20 MM MesTroLLmMX
LapoB 13 kapbuaa
BO/Ibpama

5 MuH npuy ckopocTu
500 o06/MuH

45 M1 0bpa3sLia

125 M1 pa3mMosibHbI
CTaKaH u3
Hep»kaBeroLLeun cTasin
7 x 20 MM Luapbl 13
Hep»kaBeroLeun cTasin
2 MUH Mpu CKOPOCTU
400 06/MuH

© Retsch GmbH - www.retsch.com
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200 M1 obpa3sia

250 M/ pa3mMosibHbI
CTakaH u3 okcuaa
LIMPKOHMS

15 x 20 MM MesTtoLmMX
LIapoB 13 okcuaa
LIMPKOHMS

30 MUWH rpu CKOPOCTU
480 06/MUH



CPEOHEMN
TBEPOOCTW/
BOJIOKHUCTbIN:

OCAOKU CTOYHDbIX
BO.

20 r matepwmara

125 M1 pa3mosibHbIV
CTakaH 13 okcuaa
LIMPKOHMS

50 x 10 MM zMeTioLmxX
LIapOB 13 oKcuaa
LIMPKOHMS

30 MUWH rpu CKOPOCTU
380 o6/MuH ¢
M3MEeHeHneMm
HarpaB/ieHUs
BpalLueHns

CPEOHEMN
TBEPOOCTMU:
M3BECTHAK

170 M1 obpa3siia

500 M7 pa3mMorsibHbI
CTakaH 13 okcuaa
LINPKOHMS

8 x 30 MM MmesntoLmx
LLIapOB 13 OKChAa
LINPKOHMS

3 MUH Mpu CKOPOCTU
450 06/MuH

TBEPObIN-XPYMKWUM:

JTIA3YPUT

4 Kycoyka obpa3Lia
50 M1 pazMosibHbI
CTakaH 13 okcuaa
LIMPKOHMS

3 x 20 MM MesTroLMX
LLIapOB 13 oKcKAa
LIMPKOHMS

2 MUH Mpu CKOPOCTU
420 06/MuH

[HHetsch’

a VERDER company

MSrKUM- MOKPOE
M3MEJIbMEHUE:
KAPOTUH

50 robpasua + 70 r
macra

50 M1 MerroLmX LLapoB
M3 oKCKAa LUIMPKOHMS
1100 r 3 MM MesroLLMX
LLIapOB N3 OKCKAa
LIMPKOHMS

2 4 ripu ckopocTu 480
06/MWH (MHTePBasIbHbIM
pexxum - 10 MUH
mamesnbyeHms /10 MuH
rnepepbiB = YCTOE
BpeMs m3mesibyeHms 1

y)

YTo6bl HAMTU Hauny4yllee pelleHre ang Balyx 3agad NnpobornoaroToBKM, BOCMOb3yMTech Hallen 6a3on
OaHHbIX MO MPUMEHEHUAM

06.06.2026
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MNAHETAPHAS LUAPOBAS! MESTbHULIA PM 100
NMPUHUUN PABOTDI

Pa3MonbHbIM CTaKaH pa3MeLLEH BHE LLleHTpa MNj1aHeETapHOro Amcka
LLapoBOW MenbHMLUbl. HanpaBneHme BpalleHWsa NnaHeTapHOro amMckKa
MPOTVMBOMO/IOXKHO BPALLEHMIO PAa3MOSIbHOIO CTaKaHa C COOTHOLLEHUEM
ckopocTem 1:-2. Mentouime wapbl B pa3Mo/ibHOM CTaKaHe mogBepratoTca
OEeNCTBUIO TaK Ha3biBaeMblX cul Kopuonumca. PasHua CKOpOCTen Mexxay
LapaMmn 1 pa3MOobHbIM CTaKaHOM MPUMBOOAUT K B3aMMOOENCTBUIO CUS
TpeHWa 1 yaapa, KOTopble BbICBOOOXKOAOT 6O/bLIYIO KUHETUYECKYO
SHepruto. BzanmMoaemncreme aTnx CMa NPpUBOAMT K BbICOKOM CTEMEHM
N3MenbYeHnsa B MNaHETAPHOM LLAapOBOW MefbHULLE.

CMOTpeTb BMUOEO

[Ona 6anaHcMpPOoOBKK MaaHeTapHbIX MefbHUL, C OAHMM MOCaA0UYHbIM
MeCToOM HeobxoamM rnpoTmBoBec. B LwapoBo MenbHKLe PM 100
MPOTMBOBEC PACMNONOXKEH Ha HaKNOHHOW LWKane. bnarogaps atomy
pa3nMyYHaga BbiCOTa LLEHTPOB TAXECTM Pa3MOSIbHbIX CTaKaHOB Pa3HbIX
pa3sMepoB MaKCMMabHO KOMMeHcupyeTcs YTobbl M36exkaTb BUOpaLLnm
MaLUUHbI.

Niobble ocTaTouHble BUBPaL MM KOMMEHCUPYIOTCH HOXKKaMM
crneumanbHOM KOHCTPYKLUMKM (MaTpoH KomMneHcaumm CBOGOOHBbIM
OBu>KeHmeMm). 9Ta MHHoBaUMoHHaga MNKCO-TexHoMorma oCHoBbIBAaeTCH Ha
npuHumne O'Anambepa U Mo3BOMAeT He3HaunTebHble KonebaHus
Kopryca MallWHbl, YTO aBTOMATUYECKM KOMMEHCUPYET BMbBpaLMto.
NabopaTopHbIM CTOM NoABepraeTca TONIbKO MUHUMaNbHOMY TPEHMUIO,
NPON3BOANMOMY HOXXKaMW MaLUMHbI.

TaknM obpa3oM, NNnaHeTapHaqa Waposada MefnbHMUa PM 100
obecnedmBaeT TUXYO 1 6e30MnacHyto PaboTy C MaKCUMaribHOW
KOMMeHcalmen BubpaLumi gaxke npm camMmblx 60MbLUMX CUax
N3MenbYeHUA BHYTPW Pa3MOTIbHOMO CTakKaHa U Mo3TOMY MOXKET ObiTb
oCTaBfeHa Ha ctosie 6e3 npucMoTpa.

06.06.2026 © Retsch GmbH - www.retsch.com
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NMIAHETAPHAA LLAPOBAA MEJIbHULUA PM 100

XAPAKTEPUCTUKHU

NpuMmeHeHuUn

O6nacTb NPUMEHeHUs

UcxopHbIn MaTepuan

MpuHUMN n3MenibyYeHuns
UcxogHbi pa3mep vyacTuuy*
KoHeuyHasl TOHKOCTb*

PasMep 3arpy3ku / nonesHbii o6beM*

Konn4yecTBO pa3MonbHbIX MECT
COOTHOLLUEHUE CKOpPOCTEM
CKOpOCTb MslaHeTapHOro AMUcKa

3¢PpPeKTUBHDLIN AUaMeTp NjIaHeTapHoro
AuUcKa

Meperpyska
Twun pa3MonbHbIX CTaKaHOB

MaTepuan pa3sMosibHON rapHUTYPbI

Pa3smMepbl pa3MoOJibHbIX CTaKaHOB
Stackable grinding jars

Adapter for single-use glas vials
YcTaHOBKa BpeMeHU UsMesibueHUs
Pa6oTa c MHTepBanaMm
ONuTenbHoCTb MHTepBana
ONuTenbHoCTb nays3bl

KonuyecTso nporpaMm B NaMsaTU
npubopa

UHTepdenc

06.06.2026
cTpaHunua 18/

pulverizing, mixing, homogenizing, colloidal milling,
mechanical alloying, mechanosynthesis, nano grinding, co-
crystal screening

6uonorus, reonorvs / Metannyprng, MallnHocTpoeHue /
SMEKTPOHMKa, MeanuMHa / dapMaLeBTrKa, OKpY»KatoLlas
cpena/ nepepaboTKa, CerbCKoe XO35MCTBO, CTEKMO /
KepaMmKa, CTpoMaTepmanbl, XmMmsa

MArK1K, TBEPAbIN, XPYMNKUIN, BOTOKHUCTbBIM - CyXOW MK
BMIaXXHbI

yoap, TpeHue
<10 MM
<1 MKM, 0119 KONoMgHoro namMesnbyeHuma < 0,1 MKM

MaKc. 1x 220 Mn, Makc. 2 X 20 M1 € cocTaBeHHbIMUW OpYT Ha
Apyra cTakaHamu

1
1:-2

100 - 650 06/MUH
141 MM

33349
EasyFit, optional areation covers, safety closure devices

3akanéHHas cTalb, HepykaBetollas CTasb, Kapoua Bonibdpama,
araT, CMeYéHHbIN KOpyHa, HUTPWUO KPEMHUS, OKCUA LMPKOHKS

12 Mn /25 mn /50 mn /80 mn /125 mn /250 mn / 500 Mn
12ml/25ml/50 ml/80 ml

24 x15ml/7 x20 ml

undporaga, ot 00:00:01 oo 99:59:59

[0a, CO CMeHOW HanpaB/ieHUd BpaLlleHna

oT 00:00:01 po 99:59:59

oT 00:00:01 go 99:59:59

10

RS 232 / RS 485

© Retsch GmbH - www.retsch.com
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Mpusopn 3-da3HbIM aCUHXPOHHbIN OBMUIaTEb C YaCTOTHbLIM
npeobpa3oBaTtenem
MoLwHoCcTb NpuBoAa 750 BT
AneKTponuTaHue pPa3InNYHbIE HaMPAXKEHMA
Twvn aneKTpoceTU 1-da3Haga
CTreneHb 3almTbl IP 30
MoTtpe6bngaemMasa MOLHOCTb ~1250 BT
Ll x B x I' B 3aKpbITOM BMuae 640 x 480 (780) x 420 mm
Bec HeTTO ~ 86 KI
CtaHpapThbl CE
MaTeHT Ha usobpeTeHUe Counter weight (DE 20307741), FFCS (DE 20310654,

SafetySlider (DE 202008008473)

*B 3aBMCHMOCTM OT MCXOOHOro MaTepuana, KoHGUrypaumm 1 HacTpoek rnpmrbopa

REFERENCES

[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.ru/pm100
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NHOOPMAUWMAE OJ1d 3AKA3A

MJTAHETAPHAA LUWAPOBAA MEJTbHVUA PM 100

(pa3MonbHble CTaKaHbl M LWWapbl 3aKa3blBaiTe, NOXanymncTa, oTAEbHO)

20.540.0001 :El PM 100 c1MnocagouHbiM
MEeCTOM 1151 CTaKaHOB,

OTHOLLEHKE CKopoCTeM
1:-2

UcnosiHeHUa Ana Apyrux aneKTpuyeckux ceten AOCTYMNHbI NO TaKoOM Xe LeHe

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

03.025.0178 Adapter for stacking grinding jars 50 ml - 80 ml

22.221.0002 H HJob6aBoyHbl Bec asa PM 100
02.728.0048 Counter aid for sun wheel PM 100, PM 200 and PM 400

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
06.06.2026
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03.474.0244 GrindControl lid insert for 250 or 500 ml, stainless steel
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
F |

05.114.0054 I O 1 O-ring for 250 ml - 500 ml grinding jars EasyFit (PM)
¢

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 J 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 & 12 Mn
01.462.0240 m 25 M1
01.462.0516 50 MA
01.462.0517 80 mn
01.462.0518 125 mn
01.462.0519 250 ml
01.462.0520 500 ml

KAPBEVO BOJTbOPAMA

01.462.0494 50 mn
06.06.2026 © Retsch GmbH - www.retsch.com
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01.462.0495 80 MmN
01.462.0527 125 mMn
01.462.0497 250 ml
ATAT
01.462.0509 50 mn
01.462.0511 80 Mn
01.462.0515 125 mMn
01.462.0502 250 ml
01.462.0506 500 ml
CMEYEHHbIN KOPYH[,
01.462.0507 50 mn
01.462.0512 125 mMn
01.462.0499 250 ml
01.462.0503 500 ml
OKCWO LIMPKOHWNA
01.462.0508 50 mn
01.462.0510 80 Mn
01.462.0513 125 Mn
01.462.0500 250 ml
01.462.0504 500 ml
ADAPTER FOR GLASS VIALS
01.462.0540 pe—.. Adapter for 24 x 1.5 ml glass vials, stainless, hardened steel
-
22.749.0009 N Glass vial 1.5 ml incl. septum cap, 100 pieces
L]

05.181.0112 Replacement pressure spring for adapter for 24 x 1.5 ml glass vials, 1 piece
01.462.0541 Adapter for 7 x 20 ml glass vials, stainless, hardened steel

06.06.2026
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22.749.0010
05.181.0044

[HHetsch’
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Glass vial 20 ml incl. septum cap, 100 pieces

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
22.107.0622
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
03.474.0211
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

06.06.2026
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INCL. O-RINGS AND SINTERED FILTER (PLEASE ORDER LID INSERT AND GRINDING JAR SEPARATELY)
22.107.0636 Aeration lid for grinding jar EasyFit 50 ml - 125 ml
22.107.0637 Aeration lid for grinding jar EasyFit 250 ml - 500 ml

INSERT FOR GRINDING JAR EASYFIT

03.474.0261 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 »-'f"‘ Valve set M8x1 for GrindControl and aeration lids

3AXKMMHbBIE YCTPOMCTBA

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

YOJIOTHUTENBbHbBIE KOMTbLIA
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
ki

05.114.0056 O O-ring for 50 ml - 125 ml grinding jars EasyFit
.l
06.06.2026
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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

MEJTIOLLWE LLAPDI

3AKAJTIEHHAA CTA/b

05.368.0029 5MmM @
05.368.0030 . 7 MM @
05.368.0059 [ ; 10 MM @
05.368.0032 12mMm @

05.368.0108 15
r. k| MM &
05.368.0033 20MM @

05.368.0057 [. 1 30mMmM @

HEP>XABEIOLLAA CTAJ1b
22.455.0010 2 MM @, 500 1 (MpuMm. 110 mn)

22.455.0011 / 3 MM @, 500 r (npuM. 120 Mn)
9
22.455.0002 * 3 MM @, 200 WITYK (MpUM. 6 Mn)
22.455.0001 ' ’J 4 MM @, 200 WTYK (MpyUM. 14 Mn)
06.06.2026
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22.455.0003

05.368.0034

05.368.0035

05.368.0063

05.368.0037

05.368.0109

05.368.0062

05.368.0105

05.368.0061

KAPBW BOJIbOPAMA

r-l

1
I

_—

¢

22.455.0006 F_i . |
22.455.0005 Q
22.455.0004 r‘

b d
05.368.0038
05.368.0039
05.368.0071

06.06.2026

cTpaHuua 26/

28

5 MM @, 200 WwWTyK (MpmMm. 25 Mn)

5MM @

7 MM D

10 MM @

IVAVIVE%)

15 MM @

20MM @

25 MM @

30 MM @

3 MM @, 200 WTYK (MpWM. 6 MN)

4 MM @, 200 WITYK (MpUM. 14 Mn)

5 MM @, 200 wTyK (MpnM. 25 Mmn)

5MM @

7 MM D

10 MM @

© Retsch GmbH - www.retsch.com
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05.368.0041 2vm D

05.368.0110 h 15 MM @
o

05.368.0070 f 20 MM @
®

05.368.0069 n 30 MM @
o

ATAT

05.368.0024 5MmM @

05.368.0025 7 MM @

05.368.0067 10 MM @

05.368.0027 12mMmM D

05.368.0111 T 15 MM @

k L

05.368.0028 20 MM @
®

05.368.0065 ~ 30 MM @

CMEYEHHbIV KOPYH[,

05.368.0021 - 10 MM @
05.368.0112 - 15 MM @
05.368.0054 m 20 MM @
06.06.2026
cTpaHuua 27/ © Retsch GmbH - www.retsch.com
28 CopepyaHue MOXeT 6biTb U3MEHEHO UMM UCMpPaBNeHo



05.368.0053

05.368.0052

OoKCKna UMPKOHINA

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 r |
.
d
05.368.0093
L ]
-
05.368.0106 -
05.368.0092 -
06.06.2026
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30 MM @

40 MM @

0.1 MM @, 0.5 Kkr (npum. 135 mn)
0.5 MM @, 0.5 Kr (MpwM. 135 M)
1MM @, 0.5 Kr (MpmMm. 135 mn)

2 MM @, 0.5 Kr (MpuM. 135 Mn)

3 MM @, 0.5 Kr (MpuM. 140 M)

3 MM @, 200 WITYK (MPWYM. 6 MN)
5 MM @, 200 WTYK (MprM. 25 Mn)

7 MM D
10 MM @

12MM @
15MM @
20 MM @
25 MM @

30 MM @
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