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BVIBPALUNOHHAA MEJTBHMUA MM 400

OpfHa MenbHMLUA ON9 MHOXeCTBa 3a4aud
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Bu6paumnoHHas wapoBas MenbHMUa MM 400 - 3ToO KOMMAaKTHbIN,
YHUBepCcalnbHbIX HacTOJIbHbIN TabopaTopHbIX NpM6op, cneunasibHO
pa3paboTaHHbIV AN CyXoro, MOKPOro U KpMoreHHoro nsmMesibMeHusa
He6onbLWMxX KonnyecTs Npo6 o6LéMomM Ao 2x20 M. MenbHUUA
CMeLUMBaeT U FOMOreHU3npyeT NOPOLUKU U CyCNeH3Umn ¢ Yactotom 30
4 B TeYeHUE HECKOJIbKUX CEKYH] - BbICOKasi CKOPOCTb U3MeJIbYeHU S
M NPOCTOTAa B 3KCIJlyaTauum.

KoMMnaKTHaa HacTonbHasg MebHMLUA MOOXOOAUT KaK o114 CTaHOaPTHbIX

CMOTpeTb BMUOEO

M3MenbYeHU, Tak 1 ONg ONg paspylieHmsa 6MonormyecKnx KneTok, a
TakXKe 019 SKCTPpaKL MM OHK / PHK 1 6enkoB. Bo3aMOXXHOCTb Buaeo o npubope
ONTNTENBbHOIO M3MerbYyeHMa 0o 99 yacoB genaet MerbHuLy MM 400

maeanbHo nogxogaulen onsa mccnenoBaTeslbCKMX 3a4ad, Hanpumep, B

MEeXaHOXNMUNW.

Mo npom3BOoONTESTbHOCTU N YHNBEPCAJTbHOCTU 2Ta MeJlbHWLIa HE MMeeT
aHas/10roB Ha pPblIHKeE.

BaM Takke MOTryT BblTb UHTEPECHbI MOAENM BUOPALMOHHbBIX MEbHULL
MM 500 nano and MM 500 vario KoTopble paboTatoT Mo TOMY e
PYHKUMOHANbHOMY MPUHLMMY Ha YacToTe 35 I, Ho obecredmBatoT
3HaYMTENbHO 6O1ee BbICOKYO MPOU3BOAUTENBHOCTb. 19 3a4ayY,
TpebyoLMX oxNaxkaeHuna Unm Harpesa o6pasua, noeanbHbiM BbIOOPOM
aBnaeTca BMbpauMoHHaa MenbHrua MM 500 control. Kaykaoas
BMOpaLUMOHHaa MenbHMUa RETSCH nMmeeT onpeneneHHyto obnactb
NPUMEHEeHUA.

THE MOST VERSATILE ALL-ROUNDER OF BALL w

MILLS

POWER

| Max. speed 30 Hz

| Horizontal oscillation causes strong impact effects
for effective sample processing

| Up to 8 mm feed size and 5 um final fineness

| 2 grinding stations for jars of min 2 ml and max 50
ml, adapter for 10 x 2 ml single use vials and 4 x 50

FINAL

VERSATILITY FINENESS

MAX. JAR

HANDLING VOLUME

ml conical centrifugation tubes AEtULATEN MIN. JAR
. L MONITORING VOLUME
| Steel jars can be precooled manually in liquid S—
i NO. OF 50 ML
nitrogen OF 5¢
06.06.2026 © Retsch GmbH - www.retsch.com
cTpaHunua2/32 CopepyaHue MOXeT 6biTb U3MEHEHO UM UCMNpPaBNeHo


https://www.retsch.com/ru/dlvideo/?file_id=5cd3ef48-f670-4dd1-b44d-4ad7c3c9c754&lang=ru
https://www.retsch.com/ru/dlvideo/?file_id=5cd3ef48-f670-4dd1-b44d-4ad7c3c9c754&lang=ru

[HHetsch’

a VERDER company

| Calibrated speed and time, small benchtop model,
storable SOPs and cycle programs, 7 different jar

materials
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MPOV3BOLAUNTE/IbHOCTb U
OV3AVH

| MoLlHoe nsmenbyeHre yoapaMm 1 TpeHmnem
C YactoTtom 4o 30 Iy

| OcHalleHa 2 pazMonbHbIMU MecTaMu, 0 20
06pa3LL0oB OQHOBPEMEHHO

| BcTpoeHHas namMaTh onsa xpaHeHus 12
KOMOUHaLWM MapaMeTpoB U3MeNbYeHUa U 6
NPOrPaMMHbIX LIUKIOB

| YRoBHbIM ceHcopHbIM ancnnemn

HEMPEB3OWOEHHAA
YHUBEPCAJIbHOCTb

| 3 paznuuHbIX pexknuma naMenbyeHUs: Cyxom,
MOKPbIN UM KPUOTEHHbIN

| MooxoouT ons nepemMelBaHNa MOPOLLKOB
M CBA3YIOLLMX B MTACTUKOBbIX EMKOCTAX
rnepen TabnetTnMpoBaHMeM, Hanpumep, onga
POA

| MooxoouT onsa nccnemoBaTenbCkux Lienen,
TaKMX KaK MEXaHOXMMUA UMK pas3pyLleHmne
BUNOMOTNYECKUX KITETOK.

| 3kcTpakuma nectnumpoos (QUEChERS) n
pacTUTENbHbIX KOMMOHEHTOB
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BUBEPALIMOHHAA MEJTbHNLIA MM 400

KAJTMBEPOBKA OBECMEYMBAET
BOCMNPOM3BOANMOCTb PE3YJILTATOB

Bocnpom3BoanMOCTb MMeEET MNepBOCTENEeHHOE 3HaYeHe B
TEXHOMOrMYeCcKoM Liernoyke oT oTbopa Npob 0o aHanm3a. JlabopaTopHoe

o0b60pynoBaHMe, KOTOPOE MOXHO OTKaNIMb6POBaTb, FapaHTUPYeT
BOCMPOU3BOAMMbIE Pe3Y/bTaTbl C MUHKMMAabHbIM CTaHOAPTHbLIM
OTK/IOHEHMEM KaXKObl pa3. 9TO 0COBEHHO MOsIEe3HO NPW CPaBHEHUM
pe3ybTaToB, MOMyYEeHHbIX B Pa3HbIX MeCcTax.

MM 400 - nepBad nabopaTopHaa MefbHMLA, KOTOPYHO MOXHO
KannobpoBaTb. RETSCH npon3BogunT NepBUrUYHYO KalMbpPOBKY BpeMeH U
M YacTOTbl PaAabOoTbl MeNbHULbI U MpennaraeT ycryri no perynapHom
KanmbpoBke A9 obecreyeHnsa BOCMPOU3BOAMMOCTU MPOLLECCOB
M3MenbyeHus.

3Ta BO3MOYXHOCTb OCOBEHHO BaXKHa anga

| TectoBbix nabopaTopui ¢ pasHbIM MECTOMOMOKEHNEM

|  AkkpeounToBaHHbIX nabopatopui, NpuMeHsoLme ISO/IEC 17025 unm
ISO 9000ff

| ®apmMaueBTHUYecKoM NPoaoyKLMN

BUBPALUMNOHHAA MEJTbBHNLIA MM 400

REPRODUCIBILITY OF MECHANOCHEMICAL REACTIONS IN THE
MIXER MILL MM 400

Reproducibility is a fundamental principle of scientific research and is essential for ensuring the credibility and
reliability of scientific findings. The Mixer Mill MM 400 was tested regarding the reproducibility within a
mechanochemical reaction, and it could be proven that it provides excellent reproducibility during several
repetitions, for both clamping positions, and also between different devices. [1]

Minor variations of the frequency from 30 Hz to 29 Hz or 28 Hz have an influence on the yield of the reaction. It
is of fundamental interest that the mixer mill maintains a set value, e.g. 30 Hz, and does not deviate from it. A
premise which is fulfilled by the MM 400 which comes with a calibration certificate.

The mechanochemical reaction y-Al,Oz + ZnO -> ZnAl,O4 was conducted for 30 min using 25 ml grinding jars,
2 x15 mm grinding balls, 1 g educts, at 28 Hz, 29 Hz and 30 Hz five times in a row. The comparison between left
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and right clamping station showed highly reproducible results, also the comparison between the 5 trials.

‘After 30 min milling, 5th reaction, left grinding station 9000

12000 28 Hz, comparison left and right grinding station 100 | 30 Hz, right grinding station
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XRD patterns after the mechanochemical reaction y-Al,Oz + ZnO -> ZnAl,O4: Left: Grinding at 28 Hz, 29 Hz and 30 Hz, results after 5th
reaction. Middle: Comparison left and right grinding station at 28 Hz 5th reaction each. Right: Reaction 1to 5 at 30 Hz, right grinding
station. Results presented by the group of Claudia Weidenthaler. [8]

The experiments were repeated using another MM 90
400 device to compare the results between the two 80 |
mills. Again, the excellent reproducibility was verified — mill MR i
el
=
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left jar, rightjar, leftjar, rightjar, leftjar, rightjar, leftjar, rightjar,
ZnAl204 ZnAI204  ZnO ZnO  ZnAl204 ZnAl204  ZnO Zn0

Almost identical results (weight % of educts and product) and
reproducibility are obtained with a different MM 400 device.
Results presented by the group of Claudia Weidenthaler. [1]

BUBPALUNOHHAA MEJTbHNLIA MM 400

PEWWEHWNE ONA BUOJTIOTNMHYECKUX NMPUKNTAOHDBIX 3A0A4Y U
PA3PYLUEHUA KJIETOK

BI/I6paLl,I/IOHHbIe MeJTbHWL bl HaCTO NCMOJTb3YHOTCH OJ13 TrOMOreHmn3auymnm BGUONOrnMYeCcKmMx O6pa3LI,OB. Tak
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Ha3blBaeMoe U3MesbyeHne MeKMM CTEKISHHbBIM BMCepPOM ABAFETCA MPU3HAaHHbIM METOO0M pa3pyLUeHUs
KIeTOK APOXKeN, MMKpoBogopocnen nnmn baktepmin. ObpaseL, Npy 3TOM HarpeBaeTca He3HAYUTENbHO, YTO
MOYKeT 6bITb CBEAEeHO K MUHUMYMY MpeaBapuTeNbHbIM OXTaXaeHMeM.

MM 400 MOXXeT MCMoMb30BaTbCcH A9 9PPEKTUBHOIO PaspyLUeHMs KNeToK 06bEMOM A0 240 M KNEeToOYHOM
cycrneHsum ang skctpakumm OHK / PHK 1 6enkoB. Takke BO3MOXHO BblOESUTb MHTaKTHbIE 6aKTepum U3 TKaHewn
B 8 Npobupkax no 30 Mn mnm B 10 npoburpkax no 5 M, ncnonb3lysa aganTtepbl AN9 TOYHOW OMArHOCTUKIA
MHDEKLMN.

MM 400 MOXKeT 6bITb OCHaLLleHa pa3fMYHbIMK aganTepaMm Ana oaHOPa3oBbIX MPOBUPOK criedytoule
BMECTUMOCTMU:

20x02ml/20x150r2ml/10x5ml/8x30 ml/8x 50 ml

Ona namMenbyeHunsa 25-30 1 pacTUTENbHOIO MaTepmana, HarnpuMep, LLBETKOB KOHOMSM, Nyylle BCero noaxoaaT
KOHMUecKMe LeHTPpUbY»KHble Mpobupku. o 8 06pa3L/0oB TKaHel, HanpuMep, cBexad neyeHb B 6ydepHoMm
PacTBOpE, TakXKe MOryT ObiTb FOMOFeHM3MPOBaHbl B 3TMX 50 M MpobupKax C MCMOMb30BaHWEM LLIAPOB 13
CTanu UMM oKCUAa LMPKOHUS. YTOObl MexaHMYecKasa HarpysKka Ha NpobrpKM Bbifia Kak MOXHO MeHblLLe,
PEKOMEHOYETCA MCMOb30BaTb MeHbLLYIO YacTOTy M BbICOKYHO CTEMEeHb 3amofiHeHus, Harnpumep, bydbepoMm r
obpasLom.
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CMOTpeTb BUOEO CMOTpeTb BUOEO
BubpaumoHHasa MenbHuUa MM 400 - paspylueHmne BubpaumoHHasa MenbHUUa MM 400 - IaMenbyeHune
OPOXOKEBbIX KNeToK* KoHonu*

*Ha B1Oeo nokasaHa npeablayliaa Modesb C TEM »Ke MPUHLMMOM

pPaboThl.
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BUBEPALUNOHHAA MEJTbHNLUA MM 400

PEWEHWUA Ond KPUOTrEHHOIro UsMEJIbMEHU4A

Habop CryoKit - 2TO 3KOHOMUYHOE pelleHMe A9 KPUMOreHHOro M3MebyeHsa obpas3LoB C MOMOLLLbIO
BMOPALMOHHOM MenbHMLbl MM 400. Habop COCTOUT U3 ABYX M30MMPOBAHHbIX EMKOCTEN, ABYX LLMMLOB U
3aLUUTHbBIX OYKOB.

O6pa3zeL, KOTOPbIN HEOBXOAMMO OXPYMUYUTL, M MEOLLMIA LWap MOMELLATCA B Pa3MOSbHbIM CTaKaH 13
Hep)KaBetoLLen CTanm, KOTOPbIN MIOTHO 3aBMHYMBaETCH. Henpsamoe oxpynymBaHMe oCcyLLeCcTBSeTca nyTeM
npenBapUTENbHOIO OXNaXkOeHWs CTakaHa B @MKOCTU C KMAKMM a30ToM. [pUMepHO Yepes 2 MUHYTbl obpasel
OOCTaTOYHO oxaykaaeTca And NpoBeaeHUs KPUOreHHOro n3MeibYeHmns.

Ecnn HeobxoarMo n3bexkaTb MPSAMOro KOHTaKTa C »XUOKMM a30ToM, criefyeT Ucronb3oBaTb CryoMill nnm
BMOPALMOHHYO MefbHKLY MM 500 control , 06e MenbHMLbl UMEIOT AaHHY0 OMnLuMio. MenbHMLbl MOryT ObiTb
OCHallleHbl CTaKaHaMUM 13 OPYrmMxX MaTepuanos, MOMUMO CTanu, 419 KPUOTreHHOro M3MeibYeHns.

CMOTpEeTb BMOEO

BubpaumnoHHaa MmenbHMUa MM 400 - KpuoreHHoe

namenbyeHme*
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BUBPALUNOHHAA MEJTbHUALA MM 400
NMPUMEHEHUA B MEXAHOXMWUU

MexaHOXMMMA MO3BOMNAET MPOBOAMTbL ObICTPbIE PeaKLMK BELLLECTB B e
cpene 6e3 pacTBopuTenen. HekoTopble XMMMUYECKME peaKLnm TpebyoT P
CUMbl TPEHWMA NSTAHETAPHOM LLAPOBOW MENbHULLbI, B TO BPEMSA KakK “ . %’; 000,
apyrme TUnbl peakuni TpebytoT BBOAA SHEPrUKM NMOCPeACcTBOM yaapa - : . b Dnunnzo ° oo
MMEHHO 3[eCb B Py BCTyMaeT BUOpaLMOHHada MefbHMLa MM 400. 8 g+ “aa " 0

8 o OOAA(::;AA <z AZ f o
3a4acTyto 06bEMbI MPO6, LOCTYMHbIE ONA MCCedoBaTeIbCKUX Lienen, y wo w0 w0 w00 [
oYyeHb Masbl. 3TO AeNaeT BbIroAHbIM MCMOMb30BaHME HEBOMbLLIMX o
Pa3MObHbIX CTakaHOB 0O6beMoM A0 50 M1, AOCTYMHbIX, HanpuMep, Ans TPOTELET S [PEERUP] [N SEEHEREE (MY
MM 400. B cBA3M ¢ HEOOXOAMMOCTbBIO MPOBEeAeHNA ANUTENbHbIX EEVATIZ 1 ) G (EIRIATPOEE (e €
peaKL M, BO3MOXHOCTb MPOrpaMMMPOBaHMa BPEMEHM NpoLLecca Ha MISEROUINEEE YEDIELRE € MEELEEERIK SN
HEeCKOJ1bKO YacoB ABNAETCH elle OAHUM Ba)XHbIM MPenMyLLLeCTBOM. 2310 M) RS KB CREUIR ULIEI@RKE B9 M

cTakaHe 13 NMMMA npwu 30 Iy, Peakuma npoTekaeT B

BUBpaLMoHHbIe MefbHULbI MMEIOT YHUKaNbHOE MPenMyLLEeCTBO nepem, TeueHM e 30 MUHYT 1 XOZ, PeakLmK oToGpaxaeTca
MAaHeTapPHbIMU LLAPOBbIMY MeNbHULAMU B MEXaHOXUMUI: ERIEHERIAIRN WERTEL,
MCMOJIb30BaHME MPO3pPaYHbIX CTAKaHOB B COYETaHWM C TUMMYHbIM
rOPU30HTalbHbIM OBMYXXEHWEM CTakKaHa NMo3BoAdgeT npoBoamnTs PAMAH MpenocraeneHo A-pom CeeHoM MpeTleM,
CMEKTPOCKOMMIO. TO MO3BOJIAET B PEXXMME peasibHOro BpeMeHU Pypckuii yuusepcutet 5oxyma, gakynbTeT XumMumn
KOHTPOMMPOBaTb MPOLIECC PeaKL MM, YTOObl onpeenTb onTUManbHoe 1 6uoxummu, AG Prof. Borchardt.

BpeM§ ONF noslyvYeHUa MakCMMaribHOTO BbiXoda U M3bexaTb
O/INTENbHOM 06PabOTKM.

MM 400 obnagaeT MHOXECTBOM MPEenMYLLECTB O/19 MexaHOXMMNYeCKMNX
NPUMEHEHWI:

| OnuTenbHocTb M3MenbyeHMs 0o 99 y

| PasnuuHble pasmepbl U MaTepuarbl UCMOMHEHUSA Pa3MOTbHbIX
CTaKaHOB

| TMpo3spayHble pa3MorbHble cTakaHbl 13 NTMMA Mo3BONSOT MPOBOAUTL
PaMaHOBCKYIO CEKTPOCKOMUIO

| BO3MOMHOCTb MPOrpPaMMMUPOBAHIMSA YACTOTbl U BPeMEHW nepepbiBOB

| ApanTtep ons 4 x 5 M pasMoSibHbIX CTAKaHOB M3 HepyKaBeloLlen cTanm
Mo3BOIgeT NPOBOAUTL A0 8 peaKLuMm OQHOBPEMEHHO
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+ TH:BA Cocrystal
CO-CRYSTAL SCREENING WITH
THE MM 400
Co-crystal screening can be effectively performed in g
Mixer Mills. In a study [9] using the MM 400, 2 ml £
steel tubes and the corresponding PTFE adapter ;iz
were employed to co-crystallize theophylline and B
benzamide in a 1:1 ratio under the following
. M! )
conditions: V| i i
ey \,JWJL.JH“UJJU@LWQ\&M
60 min milling time 5 1 15 20 25 30 35

28 [°], Wavelength (Cu)= 1.54178A
30 Hz frequency [’], Wavelength (Cu)

One 6 mm steel ball per tube
Four experiments without solvent and four with
20 pL ethanol

XRD patterns after the co-crystal formation of theophylline and
benzamide after 60 min milling time in the MM 400 against a
simulated reference. Results presented by experiments of

. . . Dominik Al-Sabbagh. [2]
X-ray powder diffraction patterns of the eight

resulting samples (shown in green) align closely with
the simulated reference pattern of the target co-
crystal. All observed signals correspond to the
desired product, with no significant additional
signals, indicating successful and reproducible co-
crystal formation. The MM 400 with 2 ml steel tubes
delivers consistent results, and this compatibility
extends to the MM 500 series, which can also
accommodate 2 ml steel tubes.

06.06.2026 © Retsch GmbH - www.retsch.com
cTpaHunua11/32 CopepyaHue MOXeT 6biTb U3MEHEHO UM UCMNpPaBNeHo



®

[H{etsch

a VERDER company

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.
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FUNCTIONALIZING BIOMASS FOR PHARMA APPLICATIONS VIA
MECHANOCHEMISTRY

Mechanochemistry is transforming how functional biomaterials are made, and cationic cellulose is a prime
example. Using a solvent-free process, cotton fibers are combined with a catalytic base and a minimal additive,
then milled together with the cationic reagent to activate the reaction using the Mixer Mill MM 400. This solid-
state approach eliminates water and bulk solvents, dramatically reducing chemical use and waste compared
to conventional methods. After milling, a short aging step completes the reaction, delivering highly charged
cellulose fibers with exceptional performance. [3]

Optimal reaction conditions: Cotton fibers were milled in a 50 ml stainless steel jar with 3 x 10 mm balls for 5
min at 25 Hz, then EPTMAC was added, and the mixture was milled for additional 30 min. The subsequent
aging of the reaction mixture at 50 °C for 24 h, followed by Soxhlet extraction (48 h) and freeze drying, resulted
in the isolation of pure cCF material.

Why is this exciting for pharma?

These cationic fibers show strong electrostatic binding to viruses, enabling efficient removal of pathogens
from water and process streams—critical for sterile manufacturing and clean water applications. Beyond
filtration, the material offers potential in drug delivery, antimicrobial surfaces, and bioprocessing aids. The
process achieves outstanding sustainability metrics aligning with green chemistry principles and industry
goals. It also allows precise control over charge density for tailored performance.

This innovation demonstrates how mechanochemistry can deliver high-value, eco-friendly solutions for
pharmaceutical production—combining safety, efficiency, and sustainability in one breakthrough approach.

BUBPALLUOHHAA MEJIbHULLA MM 400

IN-SITU RAMAN SPECTROSCOPY

In-situ Raman spectroscopy is a powerful analytical
technique that allows for the monitoring and
analysis of materials in their natural or process
environment. This method utilizes Raman scattering,
a phenomenon where light interacts with molecular
vibrations, leading to shifts in the wavelength of the
scattered light. These shifts provide a unique
spectral fingerprint for the material being analyzed,
offering insights into its chemical composition or
molecular structure.
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The "in-situ" aspect refers to the ability to observe
and measure these characteristics directly during an
ongoing process. This can include observing
changes in the presence of various chemical
reactions, also the so called mechanochemistry.
Mechanochemistry involves the use of impact,
shearing, or friction actions to induce chemical
changes in solids. This approach is increasingly
popular for its ability to bypass the need for solvents,
potentially offering a more environmentally friendly
and energy-efficient pathway for chemical synthesis.
The Raman spectroscopy can provide invaluable
insights into the reaction mechanism, phase
transformations, reaction kinetics or for optimization
of reaction conditions.

E

porcor VERDER,

The MM 400 is “Raman-ready”, allowing easy removal of the bottom plate inlay. The bottom plate has openings
for the Raman probe to consistently measure at the bottom of the jars by placing the Raman probe
underneath the mill and thus underneath the jars, where particle interaction is most intense, ensuring
accurate data. The Retsch PMMA grinding jars, with their transparency and chemical resistance, enhance
spectral data without contamination. The plane outer shapes of the jars further enhance the spectroscopic
data. These design adjustments streamline the experimental workflow. Researchers can now perform in-situ
Raman spectroscopy with greater ease and precision, opening new possibilities for in-depth material analysis.
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019 BE3OMACHOTO U 3M®EKTUBHOIO M3MENBYEHNS
AKCECCYAPDI OJ194 MM 400
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PA3MOJIbHbIE
CTAKAHbI N3 7
PA3JTNMYHbIX

MATEPUNAJ1IOB

HoMuHanbHbIM 06BbEM
Pa3MOIbHOIo CTakaHa C
3aBMHYMBAtOLLENCS
KPbILLKOWM COCTaBNaeT
ot 1,5 go 50 mn.
LocTtyrnHble MaTepuarbl
MCMONHEHWNA:
3akaNéHHada cTanb,
HepXaBetoLLlas cTanb,
araT, kapbwug
BoNbdpamMa, okcug,
LUMPKOHUSA 1 TTD3, yTo
obecrieumBaeT
MoaroToBKy MNpob 6es3
Hamona.

[Tpo3payHble
pa3MosibHble CTaKaHbl
n3 NMMA
MCMOMb3yTCA B
PomMaHoBcKoM
CMEeKTPpOCKoMmMK, a
Takxe onq
POTOXUMMYECKMX
peakLumn. Kpome Toro,
OHW YCTOMYMBbLI K
BO3LOEWNCTBUIO
Pa3INYHbIX
XMMMYECKMX BELLECTB.
CTakaHbl MOryT
MCMOMb30BaTbCA C
npeablayLlen Mmoaenbo
MM 400 TakK e, Kak

06.06.2026
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e

2 ML TUBES FOR
CRYOGENIC GRINDING

Small 2 ml steel tubes
are used for cryogenic
applications. Up to 20 of
these tubes can be
clamped into the MM
400 using an adapter.
The advantage: they
can withstand low
temperatures and
mechanical stress and
do not break like
disposable vessels. Ideal
for the smallest sample
quantities in the
cryogenic range.

[HHetsch’

AOATTEPbLI OJ14
YCTAHOBKMU
OOHOPA3OBbIX
MPOBUNPOK

MenbHMua MM 400
MOXET OCHaLLlaTbCA
ajanTtepamm ong
YCTaHOBKM
0HOPa30BbIX
npobunpok o6bémMom 0,5
/15/2/5wmn. Onsg
6onbllero Konu4yecTsa
npo6bl, HanMpuMep, and
SKCTPaKLMK GenKkog,
OOCTYMHbI aganTepbl
019 KOHUYECKMX
NpPoOBUPOK ang
LeHTpudyrmpoBaHma
o06bEMOM 50 Mn n
LUMpPOKOTropsible ByTbiNm
o6bEMOM 30 M/1.

© Retsch GmbH - www.retsch.com
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AOATTEPbI OJ14
YBEJIMYMEHNA
MPON3BOOUNTEJIbBHOCTU

MM 400 MOXKeT 6bITb
OCHallleHa aganTepamm
019 YCTaHOBKM YeTblpex
CTaKaHoOB ON4
M3Menb4yeHna o6bEMOM
5 Mn 3 HepykaBetoLLemn
CTanu, YTo NnossondeT
OHOBPEMEHHO
M3Menb4yaTb 4O 8
obpa3LoB. Takas
yBenuyeHHasa
MponycKkHasa
CMOCOBHOCTb OCOBEHHO
BayKHa On4
MeXaHOXMMUYECKMX
3apaq.



CTapble Mogenm
CTaKaHOB COBMECTUMDbI
Cc nocnegHen Moaenbo
BMOPALMOHHOMN
MenbHULbI.

06.06.2026
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and MM 400 AOCTYMHbI ®JIAKOHDbI, BYTbIJTKU N MPOBUPKU

1.5 vnmn 2 mn
BbesonacHaga dumkcauma
0HOPa30Bble MPOBUPKM

2 x 10 NpoBMpPKM MakKc.

5mn
6e3onacHas ¢umkcauma
0OHOpPazoBble NPOOUPKM

2 X 5 npobupkM Makc.

PaspyLleHmne KneTokK
019 OOHapy»XKeHMs
6enkos/mMeTabonnToB
OHK/PHK
KpunoreHHoe
M3MenbyeHmne MArkmx
06pa3LIoB (TKaHM,
pacTeHus, KNeToYHble
rpaHynbl,
HaceKoMble)

Cyxoe 1nnm Mokpoe
M3MenbyeHmne MArkmx
06pa3LIoB (TKaHM,
HaceKoMble)

06.06.2026
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Pa3pylLueHmne KneTok
Ona obHapy»keHus
6enkos/mMeTabonnToB
OHK/PHK
KpunoreHHoe
m3mMenbyeHme MArkmx
06pa3LIoB (TKaHW,
pacTeHus, KNneTo4YHble
rpaHynbl,
HaceKoMble)

Cyxoe 1M Mokpoe
m3mMenbyeHme MArkmx
06pa3LIoB (TKaHW,
HaceKoMble)

30 Mn
OHOpPa30Bble
LUIMpOKOropsible ByTbiNn

2 X 4 ByTblnen Makc.

PaspylLueHmne KneTok
Ona obHapy»keHus
6enkos/mMeTabonnToB
OHK/PHK

Cyxoe 1nm Mokpoe
m3mMenbyeHmne MAarkmx
006pa3LIoB (TKaHW,
HaceKoMble)

Cyxoe n3MenbyeHme
TBEPObIX

06pa3LOoB (KBapLEBbI
rnecok)

© Retsch GmbH - www.retsch.com
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50 mn

OHOPa30Bble KOHNYeCKne

LeHTPUDYIKHbIE MPOBUPKMN

2 X 4 NpobUPKM MaKcC.

\ 4

PaspyLleHmne KneTokK
019 obHapy»keHusa
6enkos/MeTabonnTOB
OHK/PHK

Cyxoe 1nm Mokpoe
n3MenbyeHme MAarkmx
06pa3LoB (TKaHW,
HaceKoMble)
DKCTpaKuma
necTMumMaooB

M3 NPOOYKTbI
nutaHung/

pacteHnsa (QUEChERS)
CMmelwmBaHme
rMopoLLKa 1 BOCKa
014 npeccoBaHua
rpanyn onga XRF
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BUBEPALIMOHHASA MESTbHULIA MM 400
PEKOMEHOALIUU NO 3AIMNOJIHEHUIO PA3BMOJIbHOIO CTAKAHA

[0na nony4yeHna HaunyyLllmx pesynsbTaToB M3MenbYeHMa 0ObEM CTaKaHa 4O/HKeEH COOTBETCTBOBATbL OOBLEMY
M3MenbyaeMoro obpasua. B noeane, pasmMep MentoLLmMx LLIApoB SOMXKEH ObiTb B 3 pa3a 60o/blie pa3Mepa caMow
KPYMHOM YacTMLbl 06pa3La. B COOTBETCTBUM C 3TUM SMMMPUYECKUM MPABUIOM, KOTMYECTBO MEMIOLLMX LLIAPOB
B 3aBMICMMOCTW OT pasMepa LWapoB U 06bEMa CTakaHa yKa3aHo B TabnuLe HMke. K npumepy, oaa M3MenbyeHmns
20 M1 C MaKCUMasbHbIM Pa3MepoM YacTuL, 8 MM PeKOMeHOyeTCH MCMOofb30BaTb Pa3MOsibHbIM CTakaH O6bEMOM
50 mMn 1 25 MM Wwapsbl. CornacHo Tabnuue, NoTpebyeTca oauH MentoLLMiA Wap. B Toxe BpeM4a, A9 M3MeNbYeHMs
20 M o6pa3sLia C pa3sMepoM YacTuL, 40 5 MM BO3MOXKHO MCMOMb30BaTb 4 MeOLLMX LLapa pa3MepoM 15 MM.

Pa3MonbHbIA KonunyectBo Makc. pasmep PekoMeHAayeMada 3arpysKa Lapamm (LUTyK)
CTaKaH o6pa3sua o6pas3ua

HOMMWHaNbHbIN o5 27 210 212 215 @ 20
06BbEM mm mm mm mm

1.5 ml 02-05ml Tmm 1-2 | - - - - - -
5ml 05-2ml 2 mm - 1-2 - - - - -
10 ml 2-4ml 4 mm - 5-7 |1-2 1-2 - - -
25 ml 4 -170 ml 6 mm - - 5-6 2-4 | 1-2 - -
35 ml 6-15ml 6 mm - - 6-9 4-6 [2-3 1 -
50 ml 8-20 ml 8 mm - - 12- 6-8 | 3-4 |1 1

14

B Tabnuue npuBedeHbl pekoMeHayemMad 3arpy3ka (B WTyKax) MetoLLMX LLapoB pa3Horo AMamMeTpa B
3aBMCUMOCTM OT 0ObEMA PA3MOSIbHOMO CTakaHa, KofM4YecTBa Npobdbl Y MaKCUMaribHOro pa3Mepa MCXOOHOro
MaTepuana.

06.06.2026 © Retsch GmbH - www.retsch.com
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BUBEPALMOHHASA MESTbHULIA MM 400
TUNMNYHDbIE OBPA3LIbl MATEPUAJIOB

BubpauMoHHble MenbHMLbl RETSCH - 0eMcTBUTENbHO MHOMODYHKLMOHAaNbHbIA MHCTPYMEHT A4

roMoreHn3aumnn Takmnx MaTephaslioB, KaK KOpPM OJ19d XXNBOTHbIX, KOCTU, KepaMMKa, 3epPpHOBble, XUMNYeCKne

MPOOYKTbI, YrOJlb, KOKC, TeKapCTBa, 3J'IeKTpOHHbIl;I JTOM, CTeKJ10, 3ePHO, BOJTOCbIl, MUHepalbl, MaClilM4YHble CeMeHa,

pyabl, 6yMara, pPacTuTesnbHble MaTepumarbl, Nn1acrMacchbl, CTOYHbIE BOObl. LLJ1aM, NMO4YBa, COJ1IOMa, Ta6ﬂeTKl/Iv

TEKCTW/1b, TKaAHDb, Taba K, OTXOA4bl, ApeBeCUHa, LWePCTb N T. O.

BOJIOKHUCTbIN:
BOJ1OCblI

30 M1 obpazua
50 mn1 ctakaH 13
Hep»kaBeroLen
cranu

1x25 MM ap vn3
Hep»kaBeroLen
cranu

2 MuH ripm 30 Iy

06.06.2026
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PA3PYLUEHUE
KJIETOK:
MUKPOBOOOPOC/IN

30 M7 KneTo4YHoM
CyCreH3um

8 KOHU4YecKux
LEeHTPUDYIKHbIX
npobupokx rno 50
M (aganTtep)

25 mn
CTEK/IAHHOIro
6ucepa
pa3sMepom;
0,5-0,75 mm

30 cnpn 30Ty

YNPYro-
XNOKMUE:
KAMCy-nbl C
XUOKOCTbIO

15 M1 0o6pazua
50 M1 ctakaH 13
Hep»kaBeroLien
cranm

1x25 MM ap m3
Hep»kaBeroLien
cranm
rnpengBapuTeibHoe
oxriakgeHwe B
XKMOKOM a30Te B
TeyeHune 3 MUH

4 X 2 MUH ripu 30
yc
MPOMEXKYTOYHbIM
oxriaxkgeHunem

© Retsch GmbH - www.retsch.com
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MIXER MILL
MM 409 7
INE GRIN COF

C.I.DEJJ,HEI'/'I CMoTpeTb Buaeo
TBEPOOCTWU/
BOJIOKHUCTDbIWU: PARSLEY
NMOYBA

20 M1 obpasua
50 mn cTtakaH 13
Hep»kaBeroLen
cranu

1x25 MM ap mn3
Hep»kaBeroLen
cranu

1 MuH ripm 30 Ty


https://www.retsch.com/ru/dlvideo/?file_id=5089fad4-560c-4b18-9b04-3d1056dacd2a&lang=ru
https://www.retsch.com/ru/dlvideo/?file_id=5089fad4-560c-4b18-9b04-3d1056dacd2a&lang=ru

[HHetsch’

a VERDER company

TBEPObIN-
BOJIOKHUCTbIN:
DEPEBO

5 mn obpasua

10 M/1 CTaKaH n3
oKcuAa UMPKOHMS
2 X 12 MM LWapbl 13
oKcuAa LUMPKOHMS
3 MuH rpum 30 Iy

06.06.2026
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YMPYro-
YECTKMUE:
rPAHYbI U3
NMOJINYPETAHA

20 M1 obpazua
50 mn ctakaH v3
HepyKaBeroLen
cranu

1Xx25 MM Lwap 13
HepyKaBeroLen
cranu
npenBapuTesibHoe
oxnaxkgeHue
XKUOKWM a30TOM B
TeyeHue 3 MUH

4 X 2 MWH ripun 30
'y c nepepbiBaMu
Ha oxna)kaeHue

BOJIOKHUCTbIN:
KoHoMNq

3 robpa3sua
cTakaH Ha 50 mn
13 HepyKaBeroLLem
cranu

1Xx25 MM Lwap 13
HepyKaBeroLen
cranu
npenBapuTesibHoe
oxnaxkgeHue
XKUOKWM a30TOM B
TeqyeHure 2 MUH

90 c npn 30 Iy

TBEPObIA U
XPYMNKUN:
BETOH

10 M1 06pazua

25 M7 cTakaH 13
oKcuAa UMPKOHMS
2 X 15 MM Lwapa mn3
oKcuAa UMPKOHMS
2 MuH nipu 30 Iy

BUBPALLMOHHASA MESTbHULIA MM 400
NMPUHUUN PABOTDI

© Retsch GmbH - www.retsch.com
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Pa3mMosbHble cTakaHbl MM 400 ocyLecTBASOT
pagvanbHble KonebaHWsa B ropm30HTaIbHOM
MOCKOCTU. bniarogapa MHepLUmM OBVMYKEHUSA
Pa3MOsIbHbIE LLapbl COBEPLUAOT YAapbl C BbICOKOM
KMHETMYECKOM SHEPIrMeN MO BELLECTBY B
3aKPYMMEHHbIX KOHLLAX Pa3MOJsIbHbIX CTaKaHOB U
n3mMenbyatoT ero. COBMECTHOE ABVKeHUe
Pa3MOJIbHbIX CTaKaHOB U LLAPOB MPUBOAUT K
MHTEHCMBHOMY NMepemMeLllnBaHMto Mpobbl. CTeneHb
nepemMeLlmBaHMa MOXKET BblTb LOMONHUTENBHO
yBenuyeHa npu NomMoLm 60bLUero KonmyecTsa

LLApOB MeHbLUEro AnamMeTpa. Tak npwu
MCMONb30BaHUN MENKMX LLAPOB (Hanpumep,
CTEKNAHHOro 6Mcepa) BO3MOYKHO paspyLleHmne CMoTpeTb BUAEO
BGUONOrMYECKMX KIETOK.

06.06.2026
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BMBEPALMNOHHAA MEJTbHNLUA MM 400

XAPAKTEPUCTUKU

NpuMmeHeHuUn

O6nacTb NPUMEHeHUs

UcxopHbIn MaTepuan

MpuHUMN n3MenibyYeHuns
UcxogHbi pa3mep vyacTuuy*

KoHe4yHaa TOHKOCTb*

PasMep 3arpy3ku / nonesHbii o6beM*

KonuuyecTso pa3MosibHbIX MecT
Vibrational frequency

O6bl4YHOEe BpeMsi U3MesibieHUs
Max. grindig time

Cyxoe nsMmesnbyeHue

Mokpoe nsMesnbyeHue
KpuoreHHoe usmesib4eHue
PaspyLuieHue KJ1eTOK B Npo6upkKax

CaMoueHTpUpyloLlee 3aXKUMHoe
YCTPOMUCTBO

Tun pa3MoJsibHbIX CTaKaHOB

MaTepuan pa3MosibHON FAPHUTYPbI

Pa3Mepbl pa3MosibHbIX CTaKaHOB
YcTtaHOBKa BpeMeHU usMesnb4yeHusa

KonunyecTBo nporpamMm B NaMaTn
npu6bopa

CoxpaHsieMble nporpaMmmbi LMKIOB
AnekKTponuTtaHue

Twvn aneKTpoceTU

06.06.2026
cTpaHuWua 23/

size reduction, mixing, homogenization, cell disruption,
cryogenic grinding, mechanochemistry

6uonormg, reonorus / MeTannyprnd, MaLLIMHOCTpOGHl/Ie/
STEeKTPOHMKa, MednLInHa / dapMauleBTUKa, OKpyXatoLllad
cpena / rlepepa6OTKa, nuuleBad NMPOMbILLITIEHHOCTb, Ce/ibCKOoe
XO3AMCTBO, CTEKNO / KepaMKuKa, CTpounTesIbHble MaTepWanbl,
XNMUNA / MnaacTMaccehbl

TBEPAObIV, cpeaHen TBEPOOCTU, MATKMW, XPYMKMNIK, 2MaCTUYHbIN,
BO/TOKHUCTbIN

yoap, TpeHve
<=8 MM

~ 5 MKM

max. 2 x 20 ml

2

3-30 Hz (180 - 1800 min-T)
30 c -2 MUH

99y

na

na

na

0a, 0o 20x2,0Mn

oa

C BUHTOBOW pe3bbow

3aKaneHHadqa cTasnb, HepyaBetollada cTasb, kapbua Bonbdpama,
araT, OKcua umpKoHua, NMonutetpadtopatnneH, PMMA

1,5mMn/5mn /10 Mn /25 mn /35 M /50 mn
undponaa,10c-8y
12

6
100-240 B, 50/60 Ty

1-da3Haga

© Retsch GmbH - www.retsch.com
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CTreneHb 3almTbl IP 30
MoTtpe6nseMasa MOLHOCTb 165W

Ll x B x I' B 3aKpbITOM BUae 385 x 350 x 470 mm
Bec HeTTO ~ 275 kg
CraHpapThbl CE

*B 3aBMCHMMOCTM OT UCXOLAHOIo MaTepuana, KoHGUrypaumm 1 HacTpoek rnpmnbopa
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NHOOPMAUWMAE OJ1d 3AKA3A

BUWBEPALVOHHAA MEJTIbHNUA MM 400

Bu6paumnoHHasa MenbHULA MM 400 ¢ 6bICTPOCHEMHbBIMU 32X KMMaMU (pa3MoOJibHble CTaKaHbl U LWapbI

3aKa3biBaUTe, NOXXANTYMNCTA, OTAEJIbHO)

20.715.0001 = MM 400 100-240 B, 50/60 T

=

PA3SMOJIbHbIE CTAKAHbI MM 400, C 3BABVHYMBAKOLLENCYH

KPbILLUKOW

3AKAJTIEHHAS CTA/b

01.462.0237 I 25 Mn
8o

HEP>XXABEIOLLAA CTAJ1b

01.462.0230 § !& ©1,5Mn
01.462.0231 I 5wMmn

8o
01.462.0290 5 mnl (ang ncnonbsoBaHMa ¢ agantepom 02.706.0351)
01.462.0236 ' n 10 Mn

(%)

01.462.0213 .. 25 mMn
01.462.0214 I 35 mn
01.462.0216 F ' 50mn

KAPBEVO BOJTbOPAMA

06.06.2026
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01.462.0235

01.462.0217

ATAT
01.462.0232

01.462.0233

rﬂ@

OKCKnAa UMPKOHINA

01.462.0234

01.462.0201

01.462.0215

NTdS
01.462.0238

01.462.0244

22.041.0004

F 1

L2

"
w
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10 mn

25 mn

5mMn

10 mn

10 Mn
25 mn

35 mMn

25 mn
35 mMn

Mixing beakers of polystyrene, 56 ml, 100 pcs.

MMMA, MPO3PAYHbIE CTAKAHbI OJ19 MEXAHOCWHTE3A

01.462.0539

02.462.0539

e

i

06.06.2026
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10 M/, 10 WTyK

10 Mn, 2 WITYKK
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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/
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

NMPUHALJTEXHOCTWN OJ14 PASMOJIbHbIX CTAKAHOB MM 400

22.486.0005 pwesw  Opening aid for grinding jars, 2 pcs.
oo

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

22.085.0008

22.085.0007 u Gasket for grinding jar 1.5 ml, 10 pcs.
= Gasket for grinding jar 5 ml, 10 pcs. (for grinding jar 01.462.023]1
P g gj pcs. (forg 9] )

22.111.0001 Gasket for grinding jar 5 ml, 10 pcs. (for grinding jar 01.462.0550)

22.085.0009 Gasket for grinding jar 10 ml, 10 pcs.

22.085.0006 Gasket for grinding jar 25 ml hardened steel and stainless steel, 10 pcs.
22.085.0003 Gasket for grinding jar 25 ml zirconium oxide and tungsten carbide, 10 pcs.
22.085.0005 Gasket for grinding jar 35 ml stainless steel, 10 pcs.

22.085.0004 E D, Gasket for grinding jar 35 ml zirconium oxide, 10 pcs.

22.085.0002 : Gasket for grinding jar 50 ml stainless steel, 10 pcs.

NMPUHALJTEXHOCTUN MM 400 OJ19d CMEWWBAHNA

PASPYLLEHWA KITETOK

22.001.0020 ApanTepbl N9 4 KOHUYECKUX LLeHTPUDYXKHbIX MPOoBUMPOK, 2 LWTYKKU, BK. 20
npobupok
06.06.2026
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05.026.0001 - KoHu4veckme LeHTpUdyKHbie Mpoburpku, 50 M, 20 WTYK

22.001.0021 (3 ) AganTtep Ona 4 WMPOKOTrOPHbIX ByThinen , 2 UTYKK, BK. 12 LUIMPOKOTOP/IHbIX
6yTbinen, 30 M

NMPUNHAONEXHOCT MM 400 OJ19d KPNOTEHHOTO

N3MEJIbYEHWHA

22.354.0001 ‘l,_., KoMMneKT osa oxnaxaeHusa pa3mMosibHbIX CTaKaHOB B XXUAOKOM a3oTe (BK/I. 2
émkocTu (1 1 4 NUTPOoBbIe) 2 Napbl LLMMNLOB A9 Pa3MOSibHbIX CTakKaHOoB, 1 napy
3aLUMTHbBIX OYKOB)

NMPUNHALOJTEXHOCTN MM 400

99.200.0043 IQ/OQ JokyMeHTaums ans MM 400

NPUHAONEXHOCTM O149 PA3PYLLEHNA KITETOK U TKAHEW

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 ¥ 1 Apantep an4a 10 npobupok Ha 0,2 M, n3 MTdOD
22.749.0006 Mpobupkn c npobkon Ha 5,0 M, 200 wWT.
22.749.0001 Mpobupkm c Npobkomn Ha 2,0 M, 1000 LuT.
22.749.0002 Mpobupkn ¢ npobkow Ha 1,5 M1, 1000 LWT.
22.749.0004 Mpobupkm c npobkow Ha 0,2 M1, 1000 LWT.
22.749.0008 1 Reaction vials made of stainless steel 316L, 2.0 ml, 10 pcs.
U ¥E (for use with adapter 22.008.0014)
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MEJTIOLWWE LLAPBI

3AKAJTIEHHAA CTA/b

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

05.368.0108 r. W 15mMmQ@

HEP>XXABEIOLLAA CTAJTb
22.455.0010 2 MM @, 500 r (MpwM. 110 Mn)

22.455.0011 - 3 MM @, 500 r (NpuM. 120 mn)

22.455.0002 3 MM @, 200 WITYK (MpUM. 6 MA)

Ill‘- y
22.455.0001 ! ’J 4 MM @, 200 WITYK (MpUM. 14 Mn)

22.455.0003 | Q 5 MM @, 200 WTyK (NprMm. 25 mn)

05.368.0034 5MM @
05.368.0035 7 MM @
05.368.0063 ! 10 MM @
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05.368.0037 12MmM D

053680109 pm  15MM D

05.368.0062 20 MM @
.Y

05.368.0105 [ .] 25MM @

KAPBU BOJIbOPAMA
22.455.0006 F‘“‘ 3 MM @, 200 WITYK (MpUM. 6 MN)

L

22.455.0005 Q 4 MM @, 200 WITYK (MpUM. 14 Mmn)

22.455.0004 r‘ 5 MM @, 200 WTyK (NpviM. 25 mn)

k

05.368.0038 . 5MM @
05.368.0039 . 7MM D
05.368.0071 ] . 10 MM @
05.368.0041 12vm @

05.368.0110 | 15 MM @
o

ATAT
05.368.0024 5mMM @D
05.368.0025 7 MM D
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05.368.0067 10 MM @

05.368.0027 12vMm @

OoKCKna UMPKOHINA

05.368.0089 n 2 MM @, 0.5 kr (MpuM. 135 Mn)
05.368.0090 n 3MM @, 0.5 Kr (MprM. 140 mn)
22.455.0007 s 3 MM @, 200 WTYK (MpUM. 6 MN
22.455.0009 [ & | 5 MM @, 200 WITYK (MpUM. 25 M)
A
05.368.0146 7 MM D
05.368.0094 n 10 MM @
05.368.0096 “ 12 MM @
05.368.0113 [’ 7 15mMmM P
.
d
05.368.0093 H 20 MM @
05.368.0106 - 25 MM @

MNTd3 CO CTAJIbHOW CEPOLIEBMHOWN
05.368.0045 10 Mm @

05.368.0046 12vMm @

05.368.0114 [’ 7 15MmMQ
-

d
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05.368.0047 20 MM @

!

NOJTMAMWOHDBIE LUAPDI

05.368.0042 - 5MM @
05.368.0043 ' 7 MM @
05.368.0044 - SAVIVE®)
05.368.0003 - 12mMm @

CTEKJTAHHbIV BUCEP

22.222.0001 n 0.10-0.25 MM @, 500 1 (npuM. 320 Mn)
22.222.0002 - 0.25-0.50 MM @, 500 r (npum. 320 mn)
22.222.0003 - 0.50 - 0.75 MM @, 500 1 (NpuM. 320 Mn)
22.222.0004 - 0.75-1.00 MM @, 500 1 (NpuM. 320 Mn)
22.222.0005 - 1.00 - 1.50 MM @, 500 1 (npwmMm. 320 mn)
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