Nuclear Science and Technology BRl225$K, 2022, 10(4), 251-257 Hans Y
Published Online October 2022 in Hans. http://www.hanspub.org/journal/nst
https://doi.org/10.12677/nst.2022.104028

R R MR EEBREANSMARIR

% ﬂ’ Eﬂ'\l‘a‘ﬂi’ ?ﬁﬁd’ /ff j]’ E‘ﬁ%ﬁk
B LR (ER) A IR AR, HEIR

ks HiH: 20224F9A8H; FHHM: 20224F10H14H; &4 H#H: 20224F10H21H

H E

BRIBATAT KRERWNE. TRT RSB EERY, YRV R RRA A E A B % R R
EREE. RREBRBATARATESHERN . TTRTRYE S M BEHERYEAT R AL,

PR, ERGHERYAEIEE AR . 308 ENNESHER MR EEB SRR
BLRBVR AT RBT 204T, PN R S8 SHE R AR EREAT AR HESH .

XKigid
ARREERR, BOMEERY, WA

A Review about Steam Reforming
Technology Used for the Treatment of
Radioactive Waste at Home and Abroad

Chao Yang, Zhonglin Geng, Wanli Li, Li Ren, Nengbin Liao
SPIC HE-AN Technology (Chongqing) CO., LTD., Chongqing

Received: Sep. 8", 2022; accepted: Oct. 14", 2022; published: Oct. 21, 2022

Abstract

Along with the operation of nuclear power plants, a large number of waste resins and the com-
bustible dry waste and other radioactive waste have been generated, and the volume reduction
and stabilization of these waste is of great importance to the development of nuclear power in-
dustry. The steam reforming technology can effectively reduce the volume of many Kinds of ra-
dioactive waste such as waste resins and the combustible dry waste; also the products are re-
markable stable. Therefore, the steam reforming technology has been a potential good way in the
field of radioactive waste treatment. In this paper, the steam reforming technology used for the
treatment of radioactive waste at home and abroad is investigated and analyzed, which provides a

NES|M: W, WOSHK, 2T, 7, B, BUS TR AT E B EOR E AT IURD]. RS EOR, 2022,
10(4): 251-257. DOI: 10.12677/nst.2022.104028


http://www.hanspub.org/journal/nst
https://doi.org/10.12677/nst.2022.104028
https://doi.org/10.12677/nst.2022.104028
http://www.hanspub.org

Wit %%

reference for the subsequent research on this technology.
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Table 1. Chemical equation of steam reforming
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CO +1/20, —
2H, + O —
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2H,0
N, + 2CO, + 2CO
N, + 2CO + CO,

Table 2. Chemical equation of mineralization
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2NaOH + Al,03-2Si0, —
8NaOH + 2CI + 3(Al,04-2Si0;) —
8NaOH + SO, + 3(Al,03-2Si0,) —
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2NaAlSiO4 + H,0
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Figure 1. Process flow diagram of steam reforming technology in SPFE [7] [8]
1. SPFE ZRER T ZRIZE(7] [8]

DOI: 10.12677/nst.2022.104028 253 MR A


https://doi.org/10.12677/nst.2022.104028

Wit %%

G ZR BB L BCR AP ZRREBIP AL LR Y), Bi% THOR L ZRIR LA LA b 1 47 e
AN, 28 — AR BR RTEHEER A AR B A L VAR AL S S AT SR AL 2 9]« I 2 9 Studsvik
NEREFFRERE TR, CERRCAAE] 5 s Rt h A LLg .

RESIN 2 COAl
SLURRY
PUMP ]

z- ¢

ENSEF OFF GAS
CON?LNDE? ‘HI TR

' Qﬂﬁﬁ?g
HE OFF GAS
mll] =) @ BLOWER
M < BUILDING

v VEN AH(T’\\/\

ARG) HEATER

THERMAIY BLOWER
£
[ DEMISTER
SHIPPING CASK —L T -
4 PROCESS BLOWERS (2) STACK
ADDITIVE N 2VA<E%AL>
FEEDER " 1 f
Sl o e NS gy S T
E SCRUBBER SALT 0 B, <
(2) (
OFF GAS f }
Resin Feed [ R
Pump (2) { OR/
; PYROLYSIS SUENT \MONITOR)
" REFORMER - saL —~&J”
CO\IFCTOR VENT
STEAV B RoroRMED BLOWERS (3)

=
>
=z
x
®

REFORMED RESIDUE SALT SHIPPING
HIGH INTEGRITY CONTAINER CONTAINERS

Figure 2. Simplified SPFE THOR process flow diagram [9]
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Figure 3. Bench-scale steam reformer apparatus [10]
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Figure 4. Schematic of steam reforming treatment system to treat TBP/OK
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Figure 5. Spent resin steam reforming pilot test rig
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