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On the Dbasis of fundamental researches on
localization of molecular and organic forms of
radioactive Iiodine from a steam-air flow In
operating conditions of passive filtering system
during severe accidents the granulated
sorbents "Fizkhimin"TM, containing particles of
Ag or Ag-Ni compounds with nanometric sizes,
were selected for given filtering module.

The  granulated sorbent "Fizkhimin"TM
represents silica impregnated by Ag or Ag-Ni
and modified on technique of IPCE RAS. The
sorbent Is 1Issued as several types and
represents granules of dark color with the sizes
of particles 0.5-6.0 mm. The studies of sorbent
properties have shown, that it radiationally
stable at a doze 500 MRad and does not initiate
ignition of hydrogen. The given sorbents have
high sorptive efficiency in relation to molecular
lodine and iodide methyl. At that it Is necessary
to note, that they do not lose the sorptive
efficiency up to temperature 300°C and up to
temperature 6000C from them does not occur
the desorption of radioactive iodine In a gas
phase

Main properties of the granular sorbent "Fizkhmin"™

Parameter Value
Colour grey
Form granular
Particle size, mm 0,25+ 6,0
Metal concentration in the sorbent, wt.% 3+10
Heat capacity, J-kg1-K >795,5
Heat conductivity, W-m-1.K-1 >1,4
P, kg/m?3 550 + 100
Unconfined space, % 60 + 80
Specific surface, m4/g 310+ 20
Average pore radius, A 55+ 10
Total pore volume, cm?3/g 1.4+0,2
Sorptive capacity, g per 1 kg of sorbent
CH,l 6+ 25
, 15 + 60
Sorptive efficiency”, %
CH,13 > 99,0
131, >999
Decontamination factor (DF)
CH,13t| > 103
131, > 103

Notes: P is the amount of sorbent per 1 cm3 ("dry density"); * Sorptive efficiency was

determined under follow conditions: Tgeam-air flow = 39 + 280°C; Vgas flow =

2 + 60 cm/s; steam

contentin gas flow - 3 +80 vol.%; t ("gas flow - sorbent") =0,3+6,0S; Toipent = 35 + 280°C;

=5+ 200 mg

Meorbent = D0 + 100 g; hcgymn =20 =50 cm; S.oumn = 4,5 + 7,0 cm?2; m(CHgl) =

5+ 200 mg; m(l,)

50nm

Thesorbent"Fizkhimin"™based on Ag nanometric compounds
(electronic microscope EM-301 "Philips")

50nm

Thesorbent"Fizkhimin"™based on Ag-Ni nanometric compounds
(electronic microscope EM-301 "Philips")
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/ Technical parameters of effective work of the sorbents "Fizkhimin" ™ \ 21— | |
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Parameter Value = ™
Temperature of the filtered medium, °C 35+ 145
Relative humidity of a filtered steam-air stream, % 1,5+ 95 \
Linear speed of a stream of the filtered medium, cm/s 1,6 + 16,3 20 ;}’f
Concentration of volatile radioactive iodine compounds, g/m3 0,0003 + 2,8 -li;w{e”ff to turbine to turbine
Quantity of radioactive iodine compounds on 1 m? of filter cross-section, g 0,11 + 400 ! 4 } |
Temperature of effective sorbent work, °C 30 + 300 = ;ﬁ | |
Temperature of the radioactive iodine desorption beginning, °C 600 . . |
Pressure difference on the 250-mm layer of the sorbent at temperature 20°C and linear 6+9 = & _ ”—\k
speed of dry air flow 1,6 cm/s, Pa A
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on of the CH3!3 on the granulated sorbent "Fizkhmin" ™ based on Ag nanometric compounds from a steam-air mixtire L) dm .j
ﬂh ' T 3 y, -
Type of The size of h, Teorns Tyas: v, A degree of A —
sorbent particles, mm cm °C °C RH,% | cm/s T, Sec absorption on a 26,/
sorbent, %
IPC-2 0.25-2.0 5.0 145 145 57.3 22.0 0.4 99.9994 ch  the act ; e filter t Cine - t
K o 20.0 145 145 21.0 61.0 0.3 99 9998 cnemeo e aclive an passwsep;(:grlng sSystem oOf Iintercontainmen
IPC-1 3.0-6.0 45.0 35 35 95.0 5.0 8.8 99.8600 1 - inter shell, 2 - outer shell, 3 - intercontainment space, 4 - reactor, 5 -
U L 37.5 110 110 16.9 S0 4.7 09.9995 steam generator, 6 - steam pipeline, 7 - pipeline, 8 - pipeline protection,
" " 225 180 180 16.3 9.0 24 09.9995 9 - heat exchanger, 10 - upper and lower gates, 11 - air draft tube, 12 -
outer surface of outer shell, 13 - air coIIector 14 - deflector 15 - domed
Notes: h - height of a layer of a sorbent in a column, T,,,, - temperature of a sorbent; T,,. - temperature of a steam-air stream; v - linear speed of a steam-air stream in a columr; t - tlmélgf ccz)l'rﬁ C InaI g(grtpe%tadaesrf 17a| EH‘ Ir}(t)?lé er of %e t?gfvél'r?uml aje stea
| ser 9 valve, %0 - tunneling, RS dr aft tu & coll ctor sorp ive modoul
23 - stack, 24 - inlet pipe, 25 - outlet pipe, 26, 27 - valves, 28 - ventilator,

29 - filter



