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Research Progress in Nuclear Ray Protective Clothing
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Abstract : The research status and evaluation standards of protective materials for nuclear radiation at home and abroad are
summarized in this paper. Also, the principle, types and hazards of nuclear radiation are introduced in detail. It is
proposed that nuclear radiation protection mainly lies in neutron radiation protection. On the basis of previous studies, the
design concept of lead-free nuclear protective clothing with light weight, high efficiency and compactness is put forward.

The research progress of light nuclear protective clothing is reviewed and the function of light nuclear protection is prospected.
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Fig.1 Radiation penetration ability of different types of

ray
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Tab.1 Safety standard for nuclear radiation protective clothing

- B PR AR B R
- S W P fE H o
GB 16757—2016 AEATLIE R S, PR/ MPa HEL K

(X GBI ) IEPNE /K I N AL U

AFHEH DHESA AT

1 2% 9w >4.8,8m] >4;

2 9 Y\ > 6,1 >5
PR 2/ %

1 4% 9h1n] > 320, ] >300;

I 2£0.25 mm<s§,, <0.35 mm;
1% 0.35 mm<§y, <0.5 mm;
M%% 0.5 mm=<y, <1.0 mm;
N 8p,,=1.0 mm

2 9% Y\ > 400, K514 > 380
#Wisdsm B/ (kN/m)

1 4% 9\ > 16, fEm >15.5;
2 2% Y\ > 16. 5, fIA > 16

A B2/ ARG A
1 9% <68;
2 <65
LD86—1996 { 100 keV  437iys] JCa it WrZdas J1/N IR &S
DL 5 51 B 4 AR D #:1) =600 1 %=70% ;
£ =400 0%=80% ;
ffit K BEAE/ %o Il %% =90%
=70

GBZ130—2013( £ F X i £k 12 Wi st 35 iy 47 22
3K LGBZ 179—2006 = ¥ H& 5 il 5 By 47 3 A= 2L
3K VGBZ/T 271—2016 { 4% 5l 4 51 17 20 25 5 1) Jif
38 FHAEDY A1 GBZ/T 279—2017 { A2 Fla & =5 i £ 2%

724k B ) S O T A 48 FR . GBZ130—2013
E B R RIS WO o | OF RSO A R AU
BB PERE LG B 7 B0t e X R 2 W A
938 FH BT 37 22 4 3R M AR SR 2R AT 1 ML



- 98 - R K

S

i 8 %4 %

SE 38 T B 2 WO 5 8 BHIUN 22 F19 A
SPEpsiitk, ZbRME EERLE T B R BT P RE
FOR AR R G5 7R 2T A BRI 20 36 #EAT M
SE o GBZ 179—2006 M B2y IR 5T i i By 37 S A
BORE T B A R E A2 W ANE T PO R
P B RRAS A A5 ad  HR RT HEAZ  IR A, 0 R T R A
9 XE 2SR B B Bl 4 9 B LA 4t — e 22
SR, IEXIAS AR B M7 0, A R A SRR
HAEAI THSKF. GBZ/T 271—2016 HLE T #
sl S5 7 o A B 5 RS 97 9 AT 8l R A i 15 AT B
(T30 FH P, T2 P A% ol S JOE 22 114 o 8 5 )
IZARIES TN 2 R 7 9 DU A AR A D 45
H T BRI N TR B A2 ORI R i 95 . GBZ/T
279—2017 MURE T A AN S S Bl 1= = 7 S Ak B Jid
VPRI i, 38 P T R R S 3 ) B~ B A B

VAL B Ppmifie i 2 2B 7 XS LRI A b e
T i T AR B 47 0 B AT b, B AR LA Al
Prife
4 Bk
4.1 BFzbririREYi it e

Wit A2 b A SR R 07 P B R 1) e e A i S
Bl P S DA K 2 [ 7 1 8 6 55 9 3 ) R T b e
[ X2 B ] R s By 4 A S b e 5 DA T A s 14
UHIDIEIRLEA CIRE R R > 37 a) R AR DAUTE AR SIE SRR "N
FERIRTA I E . SR, T B RO, T L LA
B o R MO R B 37 e SR AN By U, (A A
M N BT 22 (8] A A D B < i 1) A A (o o
PP R IR i ™ H G U, B S Ik B,
I, BETE AR AT Xy LR AR 2 R AT IR T R
B 3P 25 B3 4 45 R FAS (AT A% 5 555 B 0 % B 4
RO AR A N T B

TG IS By 47 B b R 2 28 A8 BE Bl 2 1L
TR AZ Tl B AR FH 45T B i b A} i) 2 5K 4 2
ER R e N T R IS B A v
R R BRI S B A R A R Ok B AT T
4.1.1 % ZFEEFE PRIk A B AR
—o MRAEFIE PR L5 TR R HESE B, DA K
25 R aod A v A A R A R fiE
1o HEEERIBT IR, 7EAR KL A I a] P At 3k
BB AT B P AR R, DT e AP A 3l ) R
FEIAEME N SRS A I A P B0 Sl ke A R I
ZMBI I, AN By RN R 20 4 o R, AR ORI B 7

PEREARTSE T , W ] B2 ] 7 47 b4 A ) J2 B2 A ot
T, BB B AT R
4.1.2  Z# A(ECHH G ARG BR AR B
Jee— P R4 S5 DR R R, R SR IE TIn  14) EE A5 T
TE—EFEE L3RS AR PR RE , 15 i T4 A9 2
BEOR, QLRRAR 1 b4 R 4 B BE A0 A P 1R RE, OF LB
[ e 2 X BRI S A — 2 TS e Ik, A BRI
HATYE S AR 5 5wk RE A B 3P A R
4.1.3 RE ARl SRS A AR AR o
, BEEEH BRI 23 DA BT AP B A S B AL R s
bR B b AR 735 7K P2 1ok B 47 A4, DT £ By 37
FARE R A R A, 5 50— b w22 b A LR RE R A1
U, AF ) o e SR B A A R B A R RN
A LB RUR O R AN S A AHE A D
AT RIBE
4.2 BEREMPHFRER

TG o 56 5 B 47 R R, 38 R R JC L AR
Y5 A Yoy PR U A R AT 4, X R
BMBHRIREA —E BT b AR SRR, (H2 TE AL
Y585 W Z (A7 A JC ik s IR A AR B4 LA A 5
OISR, I H S G RGN 2 — 2 B R AR
J1ZEERE R R DT AA R (0 5 Wik REAE 22

EH S MR KA AE AT 58 (1 266t E, R
AR 73X, 26 3R B PET il PBT 23 FHE 45 4 v
FIAGAZ MM Z Z R A YL E R A5, H &
AU T A A SR R AT A, T A% e 4 7 3 IR
BRJTC SR MR W AR R L, ROREGE T M B
SR RE A DUAR I B2, LR i s et Pl 2 A
P 3 Jr7i 5 [ i i aod 27 22 15 45 i ot 35 B ml 4 )
P4, BRIP4 R

CH;00C. COOCH;
CHzOO(T—QCOOCHz +HO—CH,—CH,— OH + \Q/
o
\O/
BioHio

BDMI

DMT EG

lwﬁ’ﬁc‘%@

i P
[ I i i
* C*@*é*O*CHZCHsz COCOCHZCHZO}*
\
o

\O/
BioH1o

BPET

2 M SERLEHN PET RS M KL
Fig.2 Synthesis of PET-containing polyboron and poly-

hydrogen cage structure



%28 L# %, B R PR AT R R - 99 -

H;COOC. COOCH;
HKCOOCAQ—COOCHK | HOCH,CH,CH,CH,0H + \Q/
BD °

DMT
A #t
BioHio

BDMI
l Hi%E

[o]

i i | I
*+COC—O(CHZ)4OHC‘©7C—O(CHZ)40+*
0
O:

BioHio
E3 &5WESEREHN PBT RESRKLE
Fig.3 Synthesis of PBT-containing polyboron and poly-

hydrogen cage structure

B4 SMHEHFRLTHE
Fig.4 Shielding fiber containing boron
WHC R T, iR AR IR ILE &
HELIHIE (d =100 mm) , 2 FE ALY , 555 9 He
HA RIS AGHI , v 540 Ak B A 28 A 2 v 1 2 4
F RIS ZAnP S Bzm o SR 2 I 330 45 5 i
R g PET A1 PBT (b5 SRk MERE W3R 2 Rk 3,

HZRIHIE (d=100 mm)

I
—

\ #ﬁ@BHe*¥?ﬂéiﬂU%§ D

ROImei)z

Bl ik B

=Cfrh T

5 AHRTFRERURE
Fig.5 Schematic diagram of thermal neutron shielding

detection

*2 SWRE PET BhFRRIERE
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Fig. 6 Relationship between boron mass and thermal

neutron transmittance
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