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12.1. Strategy for Implementing
Novel Societal Applications of
Accelerators
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Removal ) H.O —_—
5} Electron beam irradiation ;
e "‘OH 5 Radiolysis of air
aq H The G-values (molecules/100 eV) of main primary species are simplified as follows:
‘oz ‘ HCO,Na 4.43N, — 0.29N,* + 0.885N(D) + 0.295N(*P) + 1.87N + 2.27N," + 0.69N* + 2.96¢
co H 53770, — 0.0770,* + 2.250('D) + 2.80+ 0.18(0*) + 2.070," + 1.230" + 3.3¢
» 2 Radiolysis of water
‘ H,0 — 0.51H, + 0.460(°P) + 4.15H + 4.250H + 1.99(H,0) + 0.01(H,") + 0.57(OH*) +
0.67(H") + 0.06(O") + 3.3¢ (water vapor)
(C02)5Na2 H,;0 — 0.45H, + 0.7 H,0,+ 0.6 *H + 2.7 *OH + 2.7 (H;07) + 0.1(OH") + 2.7¢",, (water)

Elimination of
biological harmful
organisms using

Completely elimination of \- ‘r
biological harmful organisms at the <
dose < 4 kGy o~
¢ a good fertilizer after hygienization

doses < 5 kGy process

Scheme of hybrid electron bearn flue gas
treatmest pilot plant

1 - floe gas source, 2 - mobile accelenater,
3 - scrubber, 4 - seawater tamk

Type of

Low x-ray emission
to reduce thickness

Geometry of reactors for water 2 %
irradiation: {a) jet injection, Of Shleld | ng
(b) two opposite jets injection,
c) sprayer, (d) up-flow system with
air bub-bling, (e) natural flow.

Reduce 40% NOx and
90% VOCs emission
at 5.5 kGy dose
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Electron accelerators

* Present
4 - — 1 -

1‘{ 1= =]

| 2
-E EE

3 o (o

9930 FIIYR R Tty e
A B C

(A) direct high voltage accelerators;
cavity radiofrequency accelerators,

microwave accelerators, 1 - electron
focusin
foil win
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gun, 2
coil, 3 - scanning electromagnet L.
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Parameters Unit | Value
Frequency MHz @ 650
Cathode diameter  inch 0.5
Beam current mA 100
Current density  A/em® 235
DC biasvoltage kv = 26
Output Energy  keV | 35

Bunch rms size Deg <15
Energy rms size % <25

Superconducting RF cavities made of
Nb3Sn, with cryo?enlc operation, near
the temperature exhibit minimal
RF wall d|$$|pat|on about six orders of
magnitude smaller than copper, cavities
of similar shape and size), allowing their
operation at 100% R duty cycle
(continuous wave or CW operation).
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« TAPEB Advanced treatment
for typical antibiotic
pharmaceutical waste-water
by electron-beam radiation

« INCT (PL)& Tsinghua Univ.

 LFAST (DCF) diclofenac
removal in agqueous
solution under EB

irradiation with & without
nano bubble pretreatment

« Sludge basic engineer-ing
done T12.2.
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Dose (kGy)

Removal efficiency...

——10.0mg/L—-125mg/L
e 250mg/L

L
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