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Abstract: Borosilicate glass is currently one of the most widely used matrix materials for high-level liquid waste vitrification due to
its advantages of high waste loading, suitable melting temperature, strong adaptability to changes in waste components, radiation
resistance and good chemical durability. This review represented recent work on the high-level waste vitrification mechanism of
borosilicate glass, key product performance, process performance and economic indicators of borosilicate glass matrix of high-level
liquid waste, as well as their engineering applications. This review suggested to carry out the systematic borosilicate glass formulation
research in the future and establish the glass formulation design models to meet the vitrification requirements of different types of
high-level waste liquids. In addition, the leaching mechanisms and long—term behaviors of borosilicate glass matrix could be also
carried out to improve the evaluation criteria for waste glasses.

Keywords: high-level liquid waste; vitrification; borosilicate glasses; borosilicate glass—ceramic; chemical stability; long-term
behaviors

WZRE RATRE R A RBRHE S 1 2K
Pl At = U Rog e 2 —, oM A%
e R T DR AR VR 2 A 0F R AR BRI kot (U,
R BEAM FH I ™ A (R 2R = I AT 2 0 32 )
BRAY e e AR BON e o AT A B

R H I 2021-04-16., BITHY: 2021-06-03,
Kt H : ERTRHL R Z BRLG A FRMIFS 15
(FKY1683ZHG001SSJS-B01-001).
B B OB19sT—), &, WEwTA.
EEE: HWW1963—), L, it Wi,

Kb B IBUN PEAZ AL RE TR SE A SRR B . e 7y
A BBEIR, R R e A% RE A I fe v
(RIBOR A% 2 AT, [ A ST T A% AR 4]
KAEAHI R JERR L, LI Z OB UL Pu S50 A
(FISCRI T o SR RZ R RIE A 5 B 7 11 R T3

Received date: 2021-04-16. Revised date: 2021-06-03.

First author: QIAN Min (1987-), female, Doctoral candidate.
E-mail: gianmin@siom.ac.cn

Correspondent author: HU Lili (1963-), female, Ph. D., Professor.

E-mail: hulili@siom.ac.cn



. 2252 . CREMR 2R 2741

J Chin Ceram Soc, 2021, 49(10): 2251-2265

2021 4

BHIFA L3 T Hh R AN . HUTAL R . A
R 78 4k 5 4k 5 2, o v 9 b
AT b T AL B BT O TR P % 25 2 7 B B o 0 1)
P, S AT 4 52 1 b 5

e TS A YR BB B [ A B A R A R ) P A A i B
(R Sbi R A, — S TR T ) v D%
kA . 7E 20 2 50~60 £, EE. ik,
RICYNRTHT RIS 6T & T W ek Sh i . AR AkR 2L
BRI SR B3R T DN e v - A R 2 3
WA AR S BRS04k
N PSR E LA, R HET
SBT3 T T 5
iy plEL H S T A S [ A 2 4 R A A
123 2k 3 s A v B TR . A B i kR T T SR IR 11
EP-500 Joule fn#FG &M Bz EA, FIHEBAK
P AR PS5 () R ek SBR[ e IS 8, TRII, AR
55 4 L A 1 s 1 v R ™ o

A B R A R R B E I [ A AL 2 A
Shy 1 [ P A TR A B ] A Ak 25 2P RE IR IF 5T
TR G B B et 12 56 39 05 1 v T80 2 o] A T T
FHS I, 08 ] P T A ek 2 6 1 40 B T 50 964 T
TR,

1 B e B 2 3 3 B A L2

WA R — R ARSI, BATERETC (25
a5 46K 2 BUBUN T A% = 0] LA N BB 45k,
SEIOS RO PEAZ 2 (0 S ROBE [ A, BEL 3 A1 5
TR . WIAERR $h B0 2 Rl W) o0 2 B2 R ) DA
KE W B AL )« A Rase vk Hlbida e
PR AR SRR A G ol A [ A v T ) R P AR T
SR — e IR R BR B T 11 = T AL 10,
B,0;. CaO. MgO. Na,O. AlLO; LA ALY
Siv B MR 1 Al TG 55UR 78 I B 5 5k
SiOsv AlO4. BO, Y IHIAAFN BOs — f A4S T2 3%
T LS GE R HTT,  IX HE A I B TCAE TR Al e AT A
FH &S Y AL RR SR N 45 45 . Bk Ja . Bkt
S LU B LA R A KR R BH 85 1 (R 6
FRIGE ) HE N BRI N 4% 45 g [R) B 5 7 67 R ef R R
MR G TSI s A P, 11 iR
HEPR SR B B (1 2 s i T

FIRT HBEAN ], JBOR VDT B B8 AN 2 56
oo VDTN E Py b 7 SR R TS E =Y D B N
AR MEE AR TR D . TEUR 1
VIR SR [ A AL F 2 P b 2l R B AL

e 5 A P A LT JRE AP e P 1L,
AV SN e AT KT SR . B L R
ASHAT A BB TP R A A
HISM . S8 L K 46 B B R B AT M AL
AR,

si* () Na* () 0> (bridging) ©) 0> (non-bridging)

B B R B e 4 i

Fig. 1 Structure of an alkali-silicate glass'®
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