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Material Temperature in C Penetration depth in cm

ice -

bread

potato , raw 

mashed potato 

peas, carrots 

meat

paper, cardboard 

wood

hollow glas

porcelain

polyvinylchloride20

epoxy resin (Araldite CN-

501)

teflon

quartz glas 

Penetration depths of microwave energy of various materials at MHz 



Microwaves are not ionizing radiations

Microwave energy is largely below the energy necessary to 

break the bonds of common organic molecules

H-OH 5,2
CH3-CH3 3,8

Hydrogen bond (water) 0,21

Chemical bond energy (eV)

Microwave radiation (at 2.450 MHz) quantum energy (eV)
0,0016



Dipole Rotation

+            -

Ionic Conduction

Alignment with the oscillating electric field

Loss of energy in form of heat

Mingos, D. M. P. et al., Chem. Soc. Rev. 1991, 20, 1 and 1998, 27, 213

Conductive Heating

Heat passes through the 
vessel walls prior 
reaching the reactants
Slow and inefficient 
method dependent from 
vessel material thermal 
conductivity
Vessel temperature in 
excess of reaction 
mixture temperature

Microwave Heating

Microwaves couple with 
reaction mixture molecules
Rapid temperature increase
Independent from vessel 
material thermal conductivity
Instantaneous localized super-
heating by ionic conduction 
and dipole rotation
No inertia (instant on-off)
Dependant from ionic 
conduction and dipolar 
polarization
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Microwave Conventional

A microwave system is the 
combination of:
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Sample 
weight

Set 
temperature

Actual 
temperature Set pressure Actual 

pressure

0,1 g 220 C 220 C 25 bar ~ 8 bar

0,25 g 220 C ~ 200 C 25 bar 25 bar

0,5 g 220 C ~ 150 C 25 bar 25 bar

1,0 g 220 C ~ 100 C 25 bar Up to 48 bar
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Totally 20g of samples!



g @ 

Rack Amount (g)
5 > 3,0

15
22 < 0,25











Eliminate the 
cleaning step

Inexpensive

Reduce overall 
sample preparation 
time

Material Cleaning before
the run

UltraWAVE
conditions

Glass Not cleaned
4 ml of HNO3

at
220°

Quartz Soacked
overnight in acid 

bathTFM



Max concentration scale 100 ppb. B, Na, Al, K, Ca observed in glass blank

Concentration scale zoomed to 10 ppb. B, K at single figure ppb level in quartz and TFM





ADVANTAGES of 
Microwave Protein Hydrolysis

Time savings 
The total hydrolysis time is much less than the normal analysis 
time  with Milestone instrument, the complete procedure 
needs less than 45 minutes. 

A first method, which lasts 5 minutes, is used in the sample 

Tyr, Phe and Arg, which are not thermically degradable. 

a second method of about 25 minutes allows the complete 
breaking of the aliphatic Amino Acids linkage. 

Uniform work conditions 
All samples are processed under equivalent temperature 
conditions assuring a noticeable reproducibility in analytical 
data

Inert/Anaerobic environment 
The hydrolysis is performed under inert, anaerobic conditions 
in order to avoid  oxidative degradation of amino acids. 

The Milestone system, thanks to the special VS-5 valve, offers 
the possibility to work under vacuum and with nitrogen, a 
complete answer to these needs. 

ADVANTAGES of 
Microwave Protein Hydrolysis

No contamination 
The hydrolysis is carried out in quartz vials that can be directly 
used by the HPLC auto-sampler, thereby eliminating any 
possible contamination or analytical loss. 

Control of Hydrolysis conditions 
The continuous monitoring of the temperature allows the 
operation in controlled and repeatable conditions.

ADVANTAGES of 
Microwave Protein Hydrolysis



Full safety 
The patented MDR technology has been in used for several  
years for applications much more dangerous than hydrolysis  
with diluted hydrochloric acid at 160 C. 

The system is guaranteed to be fully within the most

common safety norms. 

Easy operation 
All sample vials are loaded in a single rotor. 

ADVANTAGES of 
Microwave Protein Hydrolysis

Complete Documentation 
The softWAVE software completely documents every 
hydrolysis parameter.

LESS THAN 45 MINUTES INSTEAD OF 24 TO 72 HOURS!

ADVANTAGES of 
Microwave Protein Hydrolysis

Structure and Nomenclature of amino acids 



Structure and Nomenclature of amino acids 

Protein Hydrolysis

Peptide Linkages

The analysis of the amino acid composition is carried out after the 
hydrolysis of the peptide linkages. 

A protein is a great polypeptide, with more than 20 amino acids. 

Protein Hydrolysis

The hydrolysis with HCl is the most frequently 
used  hydrolysis technique, both under reflux or 
at 110 C in sealed quartz tubes in which air is 
previously evacuated 
The hydrolysis time varies from 18 to 72 hours, 
depending on the type of peptides linkage. 
Hydrolysis under different conditions (and with 
differentiated reactive added) must be practised 
to obtain a complete screening of the amino   
acids present



Principle of operations

Weight the samples directly in the 4ml quartz vials
Wetted with a few drops of HCl 6N. 
The 330ml PTFE vessel is partially filled with about 
30ml of HCl 6N.  
fitted in the PTFE vessel which is inserted in the 
safety shield. 
cover and complete with the temperature sensor, is 
placed on the vessel. 
closed under pressure by means of the torque 
wrench

Principle of operations

Principle of operations



Principle of operations

Applications

Acid protein hydrolysis in vapour phase 
with Milestone instrument 

Applications

Sample preparation
0.15-1.5 mg) in 1.5 ml test tube 

40 ul of HCl 6N 
30 ml of HCl 6N 



Applications

* Program temperature and power of microwave 
oven 

10 minutes at 250W 160 C
30 minutes at 500W 160 C 

15 minutes ventilation

* Hydrolization treatment

500 ul

Result



SFME Technology

Untreated MW (30 min) HD (3 h)

Ferhat M.A., Meklati B.Y., Smadja J., Chemat F., Journal of Chromatography A, (2006) 1112: 121







Great products deserve 
great stage

New Milestone Lab Showroom



To be recognized on the market * 
you need unique products

* and to have a decent gross margin

Milestone has unique products!

The NEW ETHOS One



TWISTER 
Vessel Handling Module 

NEOS                                  NEOS GR

o NEOS
Solvent-Free 
Microwave Extraction 
(SFME) of Essential Oil 

o NEOS-GR
Rapid,  
Solvent-Free 
Extraction by 
Microwave Hydro-
diffusion and Gravity 
(MHG)

PYRO XL
Microwave Ashing System for Extra Large Sample 

Amounts



GAS KIT SORBENT TRAPS

DMA-80 GAS ACCESSORIES

NEW SYNTHESIS KIT

Pack 2 Pack 4

SK-10 Q-20

Pack 1

NP

Pack 3

QV-50 SK


