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ILU Accelerators

Parameters        ILU-6 ILU- 8 ILU-
10

ILU-14

Energy of electrons, 
MeV

1.2-2.5 0.6-1.0 3.0-5.0 7.0-10.0

Average beam 
power (max), kW

20 25 50 100

Average beam 
current (max), mA

20 30 10 10

Power consumption, 
kW

100 80 150 450

Accelerator weight, 
tons

2.2 0.6 2.9 5

Weight of  local 
protection, t

- 76 - -



ILU-8 in Local Shield

Energy 0.8-1 MeV
Av. Current 0-20 mA
Pulse current 0-500 mA

Main features of 
ILU accelerators

•Compact
•Self-excitation
•No insulation and 
gas systems
•Pulse
•GI-50

Pulse duration 800 mks
Pulse repetition 1-50 Hz
RF frequency 175 MHz
Dim D800x800 mm



4-sided cable irradiation
•Beam extraction 
device for 4-sided 
irradiation
allows to increase 
beam usage efficiency
comparing with
2 sided irradiation 
•No cable twist



Accelerator ILU-8 in local shielding
Russia, Cheboksary, 2010



PVDF



roducts made of foam, crosslinked accelerator 
ILU-8 in "RusFom" Khimki



ILU-10
Energy 4-5 MeV
Av. Current 0-10
mA
Pulse current 0-400
mA

Pulse duration 500 
mks
Pulse repetition 1-
50 Hz
RF frequency 115 
MHz
Dim. D1280x1480 
mm



ILU-10 in Poland, RadPol SA, 2008

Energy 5 MeV
Beam power 50 
kW
Treatment of 
polymer pipes
Treatment of 
cables 
Movable 
accelerator 
between two 
conveyors.



ILU-10 in Novosibirsk pharmaceutical 
plant 2013



ILU-10 in Novosibirsk pharmaceutical 
plant 2013



ILU-10 in Novosibirsk pharmaceutical 
plant 2013



ILU-10 in Novosibirsk pharmaceutical 
plant 2013



ILU-10 in Novosibirsk pharmaceutical 
plant 2013



Centre of radiation technologies in 
Budker Institute and NSU (started 
2014) 



Centre of radiation technologies in 
Budker Institute and NSU.



Centre of radiation technologies.
Conveyor load zone.



Centre of radiation technologies.
Labyrinth entrance.



Centre of radiation technologies.
Control cabinet.



Irradiation service center.
Track load-unload gateway.



Sterilization plant based on ILU-
10 accelerator in Park of Nuclear 
Technology in Kazakhstan (2013)







ILU-14 7,5,5-5-10 MeV, 100 kW

ILU-12 55-5-7,5 MeV, 60 kW



Accelerating structure



ILU-14 accelerator

Operating frequency, MHz 176 Full efficiency, % 26

Electron energy, MeV 7,5-10 Modulator pulse duration, s 500

Average beam power, kW 100 Repetition rate, Hz Up to 50



5-7.5 MeV, 40-60 kW ILU-12



ILU-14



ILU-14 on pilot plant for irradiation medical waste.
Moscow. Start of operation in 2014.



X-ray converter

E(MeV) Ta 
thickness

60 deg 360 deg

7.5 0.9 13,2% 16,9 %

5 0,7 8,3% 12%

Conversion rate X/ray/Ebeam power



Why irradiate food?

Decreasing pathogenic microorganisms (Salmonella, E-Kohli et al.)



Product losses in TESCO supermarket chain 
in 2013.



Earth's population will exceed 9 billion by 2050. 
Today about 40% of food is thrown. In the USA 

more than 50%. 

WE  are waiting for

Electron accelerators can reduce food losses





Food irradiation.

The electron beam to 10 MeV
Gamma rays:

X-ray (bremsstrahlung) to 5 MeV
X-ray in the US to 7.5 MeV



Is irradiated food safe?

induced 
radioactivity.

Long-lived free 
radicals.



Is irradiated food safe?
On the proposal of the Joint Committee of Experts of the three international 
organizations (FAO, IAEA and WHO) in 1970, it was decided to conduct 
additional studies of mutagenic properties of irradiated food. Studies 
carried out on a large scale for a number of years in the USA. A large 
program funded by 23 countries, was carried out in the framework of the 
international project in Karlsruhe (Germany) at the IAEA task.
In 1980, a joint committee of experts (FAO, IAEA and WHO) 
reviewed data from the international research project on the toxicity 
of irradiated food and concluded that they are not more harmful 
than conventional foods containing small amounts subtly mutagens, 
irradiation at a dose of not more than 10 kGy.







Unirradiated Sample Irradiated Sample, 
Dose : 500 Gy

Storage Temp : 20 – 25°C
Relative Humidity : 37% to 90%



Food for astronauts, military and 
strategic reserves.



Ha Noi Irradiation Center 
(VINATOM) – Gamma 

Irradiator, 1991,,

Project D

a
Nang (VINATOM)

Gamma  irradiator

Project Bin

h
Thuan

Gamma irradiator 

VINAGAMMA (VINATOM)
Gamma and EB, 1999 & 2012

An Phu Co., Lt

dGamma Irradiator, 2005&06

Son So

n
Corp.

EB converted to X-rays, 2003 

Thai Son Group
Gamma Irradiator, 2009



Over 80 facilities irradiate food
across China



Quantities of food irradiated in
China



Major Uses and Countries

• Food irradiation increasing rapidly in Asia,
and steadily in the USA, Central & South
America

• But it is decreasing in the EU
– EU-wide – only herbs and spices approved
– Existing national regulations still in force until
there is a final approved list for the EU

– Approved list has been under consideration for
13 years



Problems of development and implementation of the regulatory framework of food irradiation implementation of the re
in Russia, the CU and 

egulatory e re
d d EurAsEC

Adopted in recent years, statutory 
intergovernmental

documentation:

Technical Regulations (TR) of the 
Customs Union TR CU 021/2011 "On 
food safety". UTV. Decision of the 
Customs Union Commission on 09 
.12.2011, 880

Common sanitary and the 
epidemiological-Kie and hygiene 
requirements (ESEGT) for goods subject 
to sanitary and epidemiological 
supervision (control). Chapter II

Section 1: Safety requirements and the 
nutritional value of foods. UTV. CU 
Commission Decision of 28.05.2010g. 
Number 299, taking into account 
decisions of the Eurasian Economic 
Commission and from 19.04.12 34 
from 15.01.13 6

By TR - From section HACCP compliance

(HACCP - Hazard Analysis and Critical

Control Points), removed radiation treatment 
method

Appendix 5 TR stated:

prohibition radiation treatment following products:

Poultry meat;

Horsemeat;

Meat of domestic rabbits;

Egg powder, melange, and others. Dried egg 
products

In ESEGT do not reflect the position of the 
possibility of radiation treatment (can be 
interpreted -no ban)





Irradiation of food samples 9-12.11.2015 Institute for 
Radiology and Agroecology (Obninsk) on the accelerator 
ILU-10 in 18 Bld. INP.



Irradiation of grain in Kazakhstan



ILU accelerators for sterilization and pasteurization
Accelerator appointment Location Year of commissioning

ILU-6 Sterilization of needles Izhevsk, Axion 1994

ILU-10 Pasteurization Chicago, SureBeam 2001

ILU-10 Sterilization Novosibirsk, BINP 2001

ILU-6 raw materials 
Sterilization

Biisk, Evalar 2007

ILU- The synthesis of 
pharmaceuticals, 
sterilization

Koltsovo, SPS 2013

ILU-10 Sterilization Kazakhstan, Kurchatov,
Nuclear Technology 
Park.

2013

ILU- Pasteurization India, MumbaiBARC. 2014

ILU-14 Decontamination of 
waste meditsinskizh

Moscow, Federal 
Medico-Biological 
Center

2014

ILU-10 Sterilization Koltsovo, SPS 2014
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