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Abstract: Underground low-background laboratories have great demand in radon reduc-
tion in creating a low-radioactive background environment. A kind of principle radon
reduction device was developed. KC-6 activated carbon was selected as the object of
study. The dynamic adsorption coefficient of activated carbon to radon was measured at
—50 °C to 25 °C using continuous air inlet method. The experimental results show that

the dynamic adsorption coefficient of activated carbon has an exponential relationship
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with the absolute temperature in this temperature range. The decrease of temperature

can significantly improve the radon adsorption ability of activated carbon. Under the

temperature of —48 °C, the activated carbon has a dynamic adsorption coefficient of

171. 4 L/g, which is 20 times higher than that in room temperature condition. In addi-

tion, the adsorption heat of KC-6 activated carbon is calculated to be (20.541.7) kJ/mol.

Key words: activated carbon; temperature; dynamic adsorption coefficient; radon

FEHT T R IR AFTE K 5 i i R i e
HA R RACA T S50 = e L WA R TR . M
Xof I o AR G R U L P MR IR T Ak A
TE o J3F W ES Sfe AH X FRME & [ I 2 RO A8 25 7 2
— N J A i A A7 iy R AR 3K T
U IS 2 DURRAE AR I 25 i) PN i R 0 s 3% 1 L I
BOME LA RS B 1 A S . K& 5 i 2 AR K ] R
PR B 2 T BOAR IR K P 1 B T . BRI
TG A B 7K S AR KT A% B 5000 £ K 15 4
AR P EEM AR Z -,

R R ARAT A PG S 5 = P 1 2V B2 o o 3l
AT & AR I S5 30 5 5 3 SR T P 3¢ W
B e AR SR i — 25 R AT AT AR G S5 3 % ] A 505 XL
REF AW E ., HA Super-Kamiokande§
AR S % R 8 m? LIS ME A 50 LRI
TG PE R 4G SEBAE 600 m® /h KUiE T . i i 25
MK & JL mBa/m® YRR, KA
Borexino LA JiK 55 5 % R HI 1 P4 7 22 He W Bt
BB A 2 A 250 kg 193 ok i =L SE
THE 85 m*/hjiit . AR F R ik 100 (1)
R AU o g R A B P R S A
Borexino Efiiti I, 4 H xF i P4 o i 47 R I, 1
T FRLAE BT T M T R B S8R L LA 3R AT T 4
MR BRACR Y . AN TR I B A B R 5
L I3 AU 995 P i L B LA A BT e 118 R o L R
M EWR R EEAZ —.

o [ 5 5 4t R S5 & (CTPL) 2 3k [ 46 —
AW T S L A5 55 TS R MR 1 M BT

ZT L S0 A N I T T AR R A R R S
B s /NI SR L 32 B LA L 7R
IR GETT I 25 AF T+ 52 56 1) A ) 2 B2 A 4%
AR I BER . AT R AR AR TR S B =S
(] e A 2k JBE o AT 0 T R AR 35 M ¢ R A 4

AR SCTE 15 1 ¢ Ko 28 B0 AR B 70 M7 1) 22 i
b TP AR 15 PR R A AR AE TE . LA B
HF 0 R D T M A Bl g R R R
B 5 O R S 0 3 R P 9020 42 3 1 A 1Y
R Xk AN ()30 BT 5% Ak 5 114 3 T 2 TR B AR A
HEAT S50 I A O AR T R AR R R A
BEE LS Al S S

1 #HR5FE
1.1 #R5NE

A4 AR BT P k. AL s RO AR T M R A
LA ] L H5 bR 2 8081 F 3 1; Drierite # 26800 fk
R FEERAY N CaSO, R4 ST FHE
FH,2€E W. A. Hammond Drierite A 7], TSI-
4146 FIFN TSI-4046 % i & 7 & 31, 26 B TSI
RAD7 %A%, 5 [E Durridge. & i & T4 &
45 . SRT-DE0005 % JG #1 F- A W B =X 8 #L (db
R R A BRAFD 8 SR —10 C,
K =R« AlphaPump R, ZE (Saphymo, 2 F) ,
BE W RN 1 L/mn, & W &t K. SRT-
DA5002 BTGl 28 SR HL (AL R B FERHBCA
FRZHD & HEUEN 120 L/min,

R1 4 WFEROSBIER

Table 1 Some parameters of four kinds of activated carbons

LR 2k R/ H Hi % /mm R /(g cm™®) R R/ (m? - g™ D)
KC-6 BB 7 1 10~20 0.4~3 0.4~0.55 900~1 300
KC-8 BB 7 4~8 0.4~3 0.4~0.55 900~1 300
KC-15 R 7 A7 20~40 0.4~3 0.4~0.55 900~1 300
KC-16 5 10~20 0. 4~0. 45
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Fig. 1 Schematic diagram of dynamic adsorption
coefficient measurement of activated carbon

by method of pulsed air inlet
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Fig. 2 Objective picture (a) and schematic diagram (b)

of low-temperature adsorption experiment by method of continuous air inlet
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Fig. 3 Fitting results of radon concentration-time

data of four kinds of activated carbons
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Table 2 Dynamic adsorption coefficients of four kinds of activated carbons
WK WBEE/C O MR/ ik /e /(L s min™ D) 2 3% I [H] /min B 1 E WM R/ (L g™
KC-6 12.0 3 92.3 0. 87 1103 10. 40
KC-8 16.5 2 86. 1 0. 87 944 9. 54
KC-15 15.5 3 80.5 0. 87 700 7.57
KC-16 17.0 2 73.2 0. 87 662 7.87
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Table 3 Result of low-temperature

adsorption experiment

SEE 1 T e Ak i EIPIES
WEE/ B/ it o/ i [ / UG EY i
C g (L+min~')  min (Leg™H
23 181. 0 8.3 150 6.9
12V 92.3P 0. 87V 1103V 10. 4P
—2 90. 4 18. 0 95 18. 9
—18 14. 6 28.0 27 51.8
—33 15.0 32.5 47 101. 8
—44 5.1 46.0 17 153. 3
—48 4.2 45.0 16 171.4
1) 12 C Ry B A 1 P o B 20 350 43 v ) 4k 4

AR DOXF R 3 B i #EAT A 45 R A 4
Jis. I 4 AL, G A OC RECR T 0. 98,
8 B 2 (LD B8 5 v 0t 15 38 55 2 i 3 g 2 0 A
REBE IR A, B 4 RN 3 W] A FEAK
T 1 0 1) Tk B i S 5 R v 0 P A 114 B g 2 R
BGPTSR AE—48 TR,
TR B 1 =W R A 1714 L/ g 5=
WA FRINT 20 50k b, RIELE TS 2
BT ST KC-6 783 4 e 78 % AR 4 1
W% B3 Q= (20. 541. 7) kJ/mol,

P4 R R B S 36 B0 A 4805 45 5 (R D)
e HG 5 SCHREHR 19 4 L
Fig. 4 Fitting result of low-temperature adsorption
experiment data fitted by formula (1) and

comparison with results in reference
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