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Universal cryogenic moderator based 
on solid hydrocarbons

• The main idea is that we have a new method, technologies and a new 
principle of work for the pelletized cryogenic moderator, which allows us to 
use perspective solid hydrogen-containing materials at low temperatures to 
effectively slow down neutrons and use it long time during the neutron 
campaign at the source

• This technology can be used on any neutron source – compact (1010-1011 

n/cm2/s), medium-intensity (1012 n/cm2/s) and high-intensity source (more 
than1013 n/cm2/s) 

• Perspective solid materials: methane, aromatic hydrocarbons (mes+mx), tpm.
• ! Don’t use liquid hydrogen as a cold moderator material at for universal 

moderator at any sources (small compact and middle and high intensity fast 
pulse reactor). There is no best intensity!

• Universal cold moderator is pelletized cold moderator at first (can be 
monolith when we talk about the compact neutron source)



Pelletized cold moderator

But there are nuances!



Moderator for central direction 
(beams: 1,  4, 5, 6, 9) – 6 instruments

Chamber of moderators



Moderator for central direction 

Chamber of moderators



Test stand



Pelletized cold moderator is not universal c.m.

- Example 1 – methane moderator at the IBR-2
- Example 2 – mesitylene moderator at the 
NEPTUN reactor

But there are nuances!



Universal cold moderator: principle of work

Key point 1 – high-performance 
facility producing of frozen 
drops (1 l/h – 1l/d)
Key point 2 – charging device 
with fast feed rate
Key point 3 – system for fast 
discharging of moderator 
material (irradiated frozen 
drops/pellets)

Working chamber

Preliminary keeping

Discharging chamber

Warming up chamber



КапаютьШареке.mp4

50 ml/h 

Key point 1 – high-performance facility producing of frozen drops

http://drive.google.com/file/d/17LIMjVkZDNYEbplLV_hkRC8D7LhaZIfD/view


1,3 l/h

Key point 1 – high-performance facility producing of frozen drops



Key point 1 – high-performance facility producing of frozen drops



1 stage – methane in nitrogen, argon

supercooled methane drop!2 stage – methane beads in xenon, helium, 
hydrogen

(In progress)

Key point 1 – high-performance facility producing of frozen drops (methane)



Light fibers

Oversee windows

Key point 2 – charging device with fast charging 



Key point 2 – charging device with fast charging 



Beads’ transport and gas flow sensors



Mass flow of a helium

Beads’ transport and gas flow sensors



Gas dynamic beads’ movement sensors



Beads

Counting

Background

Mass flow of a helium

Gas dynamic beads’ movement sensors



Optical sensor



Optical sensor







20К regime

Radiolitic hydrogen

Heating regime



До 

облучения, 

масс. %

После облучения с дозой 

120 МГр, масс. %

Мезитилен (1,3,5-триметилбензол)

82,6 0
Метаксилол (1,3-диметилбензол) 16,7 0

Псевдокумол (1,2,4-триметилбензол) 0,45 35

3-этилтолуол (1-метил-3-этилбензол) 0,25 0

Параксилол (1,4-диметилбензол) 0 15
Прочие, в т.ч. неидентифицированные 

химические вещества 0 50

Irradiated mesitylene



Irradiated mesitylene



Thank you for your attention!
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