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Abstract

A large amount of radioactive waste resin is generated during the operation of nuclear power
plants, the efficient volume reduction and stable processing of radioactive waste resin is crucial
for the development of nuclear power plants in China. The HIC filling and dewatering technique
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has many advantages, such as short process flow, simple system, convenient operation, low system
investment, and low operating costs. It has broad application prospects. This article conducts a
review of the HIC filling and dewatering technique, in order to provide a reference for subsequent
research on the waste resin loading and dewatering technique by polyethylene high integrity con-
tainers.
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1. 518

B ] KA B AR GE )2 M AR B R R SRR E TR R T A B I, T
PERE UM VE A G A% LR 0 B i R TR AT B . AEBEXERE R 2 G g ALPEIRE
Gy TR P SRS, T A AL PR A TR VR IR« TR TR AR AL B T2 3 N TN AR T LA
T2, b AT A AL T2 B R R K AL 2, H AT A A 32 2R F 5 2 s B AR 5 25 (HDPE-HIC)
FORHBEAR . ISR RO A TIREEEOR, BT EORBAE . BORAFH T 25, HN LR %
AR

JRAM R P 2 0 i AR R SR BB K 2 BHE I Bt K JR HDPE-HIC 72 85% P BUR £ PR i P 25
BKBEAT RS, ELA HDPE-HIC 2% il B/K S BEAVEIL IR IARI 1%. #EHE T Z0E Sk iU 1k
PR i R R AT SO T ARAC T, R R 2 SRS A I R IR HEAT AR O, T R P AR A
F S ZE L K PR HE IR S AL TR R BEAT AR B[ 1] DRI PN A T 2 ) P vt 00 e ) 2 8 PR AR M VR
TERE EALIR DR RN BB EEAT I, SRR LU T iR 3 2 [2]

R OIG BB BRK . BSBIEBAR BARZGRE AR, EERER SRS T A
R TR A TEREOR SR A LU, HATAE TR R B, MR SERRN AT TR0 H . 2455
XFEEA3HT, HDPE-HIC 32RHB/K L2 5 AR T2 BA T2 RERR. BETE. Rk
BEEZ A

% HDPE-HIC 3RHBUK TR A ERS i, DAL IO PR I R AL BEER R R SR o A SO [H A
4t HDPE-HIC FRHBL K T ZBARW LN HBURBEAT BT 7301, SEE AR B AT RO R A R R BUIR, LA
JREE T Z RS %

2. HDPE-HIC £ERH/K TERETERHIE

HDPE-HIC 22kt /K T2 B A% 0 W & 46 R O M 5 B AR 25 23 (HDPE-HIC) . 3ekHiiK e & iK%
i T H(HDPE-HIC #TA . HDPE-HIC #f35 T H). | 5B M2 4-5, HDPE-HIC T M & Ak T
300 4.

W B A NERE, A A ) 25 5 T CRUFA 2 B8 R AZ IS B], DU R 2 B BUR PEAZ R e 78
OrHEEAR o A% B PR AR AE b ) RN R AT — e i R B R IA B — e G, SRR SR K e
%% HDPE-HIC, £ Mi/KAb3E 5 AT U PRI, 18 482 XIBAT | W EIAF[3]. JEW RE B 4710 75 2
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1) RAHEENLI HDPE-HIC RN HIC 2585 i R BORHbi K TA7;

2) @ik HDPE-HIC 335 T H4% HIC 75 3HIZ LI 36 [4]HF JE 56755

3) Wbk k5 HIC 2280 #:

4) JRENZ BIEM RS B, it K ) BER fnk J7 SR R IR 7RI A HIC 548N

5) HIC 8% W22 KM, FHTaERE IR E . SRR B B k:k. SaIBREER . =iH R
SRR, A Kk B B A AR SRR R RR BT, 425 28 G0 B R b & Wl o A e ) R s A i
WALEEH] L BOKRE NN IRE, S35k K % B R K HDPE-HIC 7548 Pl 25 /K & AN R P4
# 1% [3];

6) Mi/KTERG, KA kiR B 48 5E A7,

7) K HDPE-HIC %} 35 T HAYNEL ) HDPE-HIC 4T e ¥ % % HIC %2% 177, Jazh HDPE-HIC #f
m LEK HIC 2588 HIRGUIi e i %, #EHK T F5Emk.

FERHIL K S B B R K RE JT, MR AL S A a5 B 3]

H AR T 2RAE N 1

( N ) FEAHL ( )l HDPE-HIC f )
HDPE-HIC% 4% > R K AL »  HDPE-HICT %
. J HDPE-HICHA \ )  HmTHE \ J
\ 4

f o ) BERMBRKIEE Y AKhEZEEE )

R HE MK 55 ) s 2 4 < RS E
\ 4

( \  HDPE-HIC ( ) ( )
i 7K Sk FE Ik »| HDPE-HICH % P K LRFER

L ) HETA L ) L J

Figure 1. Overall flow chart of HDPE-HIC charging dehydration process
[ 1. HDPE-HIC R TZ 2 ARIZE

3. HDPE-HIC Rk TR ENBAIK
3.1. ESMARE AR

RO m AR R AR S T 1981 SRR REMEAE N U 1 IR V)AL B 254518 H , Energy solutions /A ] &E4F
#ili% H 22 {7 K %) 500~600 4~ HDPE-HIC, LA #it 15,000 4~ HDPE-HIC 7% #5524+ 42 3 [ 90%[ % ) 3k
FTER[E], fESEVEEF. SR, whE & H AR E K WA .

FEEE, WT 4% 8 — B BT = A SO A i, G 1R 2 4% Fi k35K HDPE-HIC kMK T2 4k
PR, R BUR P AR 12 22 HDPE-HIC 2585 N, i Bk Bk 3 B AT R AR K, Z80d itk Ab 21 nT
HDPE-HIC 75 %% 7 25 /K AR AR L IR PR R 1%, 76 HDPE-HIC 75 2% K3 b B 30 1a), 30 3 42 il b
ISR . AR FTRSZ B AT LS RS2 BRI 55 [ 38, HDPE-HIC 284830 Bl 4E5F 300 4 i
AME[6]

HDPE-HIC 7£3 [H O A # 40 AL, KL ER RN Barnwell & B AN Clive 4t & 37t
HHEE M HDPE-HIC b BAR. FHUEYINIZ T SRR .

FE R M Barnwell &b B 37 Fr AbHu X VR 22 W, 75 8 G HIC 8% 5 /K e, i i = 4 10 TR Bl
KR MR IZVA AL B, X P A B 5 A BRI AT AR E X 45 i o At N Clive &b 37 Bt Abth X 18D RN,
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NIARGZD, BR O HIC AL BRI RS AL B, XA B D5 AU B S BUIR. 1847, HIC A E) ik
MR FER AN FIESUEAIIT . TR K MREELERR, AR IR EFEE e E T E[7].

3.2. BN AR

Y B AZ F TS PR R IR AR FlAh P A 200 11.33 m3, HiAbFE T 25| #E35H Energy solutions 2 &)
HDPE-HIC ki /K T2, JEMa3eiHit A PL8-120 Y HIC, EjEmARMIT -

1) HIC B AL 5, * AT I G FE T A B R i -

2) WIS SE eI, SRR K 2R G0 BT HIC 3#E47 i /K AL B, Ay B /K & B AN I IR R AR i
1%:;

3) HIC 35, fHioe BRI IEI 2 J5 s 2 8 17 B 17 [8].

FHVLAZHL 3+ 4 SHLLHTECH 1 A R AL B T ZI [ 51 56 [ Energy solutions 24 7] ] HDPE-HIC $&k}
WK T2, PR e ik A PL8-120 B HIC. AN lgidId /K 1k 35 2 HIC 485, 1EBE B BK
B GEH B2 N 8 h, TEREL 3 RN, SahBRIEIE K HIC 2588 PN I IR B IR VR A 0dk A7 i K, BLE HIC 2%
a5 NI E K & EAR T RMAFAN 1%. HIC A8 MKE R )G, H HIC B EX HIC A8t TH &,
RIEHMKIER HIC 85125 QT | B8 7.

ZRNL BT 2 548K T 2ME, HDPE-HIC 3ekHii/K T2 &N E m ., BETE. %
WA BT R RS A9].

VAR B AN BV AZ FEL AN RZ ) P2 AR HDPE-HIC A 8% Ik H BT AEAE) NIRRT, |
T2 AR IMEALE

zi LRTiR,  HArERE E PR HDPE-HIC 22kt /K R G0 AbFE T 25 Kb BE U R i 2% r il 4 ¥ B
ZH BT RZ L, H B S ) HDPE-HIC ekt /K £ 41 B 35 35 [E Energy Solutions 2] & it AL T,
[y 75 1 e HDPE-HIC 7545 . MK B . AbE 7 R =LA 7t

3.3. BAMREER

£1%T HDPE-HIC ZERI/K T2, EERFATI N HIE KA T AHhRE, AHCHRALZE DT 2 HDPE-HIC
A BRI K RG%E E 2B I E LT 7T .

3.3.1. E=R. 1Tk

2018 4, MR LAEARAF . T REBA R AR KRS B ST R A A R A ]
[ 5% Ha 45 e B 1A PR ) B A 4 1) 1) [ S b GB 36900.3-2018 € AR /K T~ i JSU 1 R 40 v e
PER DY - KB EH R OIHAR) IERNRAG, ZHEN R LI s AR 25 38 A O ER AN T IR L E -

2021 4, HPEZETEARAR. F R TEARAR . EREFEZBEARERAR . LigZT
FERIFFE BT B A PR 2 =) BB S g 1 1) [ SR BRI AT bR it NB/T 20621-2021 € /K HEAZ FL - T 1 i 4k R
VAL HE RGBT HEN) IR A, X HDPE-HIC i /K 3 B k47 7 Bt g

DA IR I R AT, SEAN T 3K E HDPE-HIC 34k /K T AR E AR HE T TH 25, 25 HDPE-HIC
7545 S HDPE-HIC 3 kHi/K R Gure B Py e R 2958 7 R AT Al

33.2. WEME~LALIHAR

HDPE-HIC & #EFREMG. FRUL s, b8 A R R D H 8, HDPE-HIC $R| /K 3 & 5
BRABGIEEEEE. Hh HDPE-HIC &3 s T #EM, N LI Sz HEisir Rk, HirtEp$
BRI T 2013 4EJFE HDPE-HIC &8st TAE, JHiE 7 AR EAH, HDPE-HIC 283 5ME K LA
2.
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Figure 2. HDPE-HIC container outline [10]
[# 2. HDPE-HIC & 2§ MEE[10]
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BURAEIIE 3 P HRAPZERHIK T, R HEIHTe % B 238 E HDPE-HIC %4s EJ7 )5, JTRIEM G
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Figure 3. Flow chart of radioactive waste resin treatment [11]
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2015 &=, W ERFRE TIZHE] HDPE-HIC Mi/K3EE K 7iEM I, BKEE BB KE. THKE.
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Figure 4. HIC dehydration process flow chart [12]
4. HIC Bk KRBT ZREE[12]
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HDPE-HIC 3R /K TZ MM, K51 HDPE-HIC 22840 & i) 8. HDPE-HIC 223 7F 35 [H Ak
B AZENIAERYE, H2 iTRE LR ABua it 4 MEPRE R EY B, S5 1998 4
RV H A P G PR AR PR AL B 3. 2000 R AR AL HP RSO R A4 PR P Ak B 37 . 2015 AELEDY )1
BB R R L TR R R b B S . 2022 SRR R AT AL B Y, SR BTTE R O E AR A
(HDPE-HIC) AL & .

BEAG A% L) PR I A 7 A B R AT PR P 25 (I T /b, HDPE-HIC 25235 A 4k BN FH A 72 38 7E JA e
AR S B SR T T i SR S AR AR AR AR I AT, DATE HIC A B RN R Y 2 T
P HIC K A 2 S R ARADL B W) FE 4 R FA R A S I 22 4 [13] o RIS, o (R 5 Bl B st 9 B I Je 17 A
FOLOIF S TS e i A R P Ak B AR R VS AR I T VERIF AT, e S UL S O b T A PR P Ak B AR R AR
(=42, 5 HDPE-HIC Ab B ER THE SR At N, 8 5 iR <A TE HDPE-HIC &b B A5 Ak FE i i 51 ke
1BJE[14]. HDPE-HIC 2234k B BH ik e it — P it HDPE-HIC ZkHii K R Gure B A e R

4, g5ig

HDPE-HIC 3k} /K BORLE E A R B, AH8EB T Z4E M TS . B N X%T HDPE-HIC %
BB K AT Fe e 5 e, AT T B BRI . 458 T2 RIFE T, EEP kb NS
AN EMES, WEHETZ, 847, B S0 E ST EEHE, R SEI R TR H U
JR A HE Ak AT T N

SE ik
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