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FAN Lei, WANG Wen-tao, ZHANG Ye, LIU Yue-kun
China Institute of Atomic Energy, P. O. Box 275(26), Beijing 102413, China

Abstract: The work has immobilized N, N'-dimethyl-N, N'-dioctyldiglcolamide(DMDODGA) on
the porous adsorption resin P120 by using vacuum immobilization and infusion technology to
synthesize a new supramolecular recognition material DMDODGA/P120. Then, scanning
electron microscopy (SEM), Fourier transform infrared spectroscopy (FTIR), elemental
analysis(C, H, N, O) were used to characterize the material. The results show that most of
DMDODGA are successfully loaded into the pores of P120, and the load is about 53.1 g
DMDODGA per 100 g P120. The structure of the carrier(P120) was not destroyed. Through
static adsorption experiments, the effects of contaction time, initial concentration of Sr*",
the concentration of HNOs, solid-to-liquid ratio between adsorbent material and liquid and

temperature on the adsorption performance of DMDODGA/P120 have been studied. And its
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kinetic curve and adsorption isotherm have been analyzed. Besides, the desorption process
and radiation stability of DMDODGA/P120 have been studied. And the penetration curve of
DMDODGA/P120 has been studied through dynamic adsorption experiments. The results
show that the adsorption equilibrium time of DMDODGA/P120 is about 10 min, and the
adsorption process conforms to the quasi-second-order kinetic equation, indicating that the
process is chemical adsorption. The adsorption process of Sr®" is a single-layer chemical
adsorption that occurs on the surface of the adsorbent. The adsorption performance of
DMDODGA/P120 increases first and then decreases with the increase of acidity. The adsorp-
tion process is exothermic. The solid-to-liquid ratio between the adsorbent material and the
liquid during the adsorption process can be controlled at about 20 g/I.. DMDODGA/P120
has a good radiation resistance. It won’t be a greater degree of radiolysis until the radiation

dose reaches 10° Gy. The dynamic adsorption result of DMDODGA/P120 shows that the

exchange column is broken down in 5. 6 column volumes, and the total removal rate of Sr*"
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is about 52.53%.
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Table 2 Results of Sr*" concentration changes with time

W% B BsF 8] 2/ h SrEt AR W E/(mg « LD
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0. 083 73.2
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0.25 74.8
0. 50 73.4
1. 00 72.0
2. 00 72. 4
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8. 00 73.2
10. 00 72.2
24. 00 73.6
48. 00 71.8
10 =100 mg/L
4.0
3.5t
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Fig.5 Adsorption kinetic curve of Sr*"
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AT LU o P RS B 40 BOR S 0T A O R AR
¥ . T Langmuir A2 A2 Freundlich #5 #
() — Ff 5 4k 1 5. BT LA AT LA DMDODGA/
P120 Xf Sr** f W Bff 2 72 J& 4F & Langmuir 45 %Y
(4 . T LA T R R B 590 X St i B o AR O R AR
T B 790 ¥ 5 2 T A SR 2 WL BIRE Set B2 Y
A7 W% B 30 0K 3R DS P ROk 3R T Y A JROR)
T4 SR ) — A2 W B e . Sl iR AL
TR PR 2 2ok R ) R R B 2 1 24 9 19. 267 82 mg/ g
A5 T S 6 A B 25 & (39. 507 50 mg/g) X &
TR JC 58 A b I SrHE DL A I R
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Table 3 Results of adsorption isotherms experiment

oo/ (mg =« L™1) oc/(mg+ L71) q./(mg g 1)
20. 18 15.5 0. 47
50. 40 36.0 1. 44
105. 60 72.0 3. 36
154. 40 117. 4 3.70
303. 60 243. 6 6. 00
520. 00 421.5 9. 85
1 040. 00 897.0 14. 30
2 140. 00 1 988.0 15. 20

2.2.3 HNO; #eExS Sr* ™ W Bk fie it 5 8
2 DMDODGA /P120 W& [ff Sr*" it 5 fi5 W% [ %5
q. B HNO; WM R . HIE 8 ATLAA I,
2 HNO,; ¥ B M 0.1 mol/L #| 5.0 mol/L 311
B R B A X S ) ST Al T B 25 i S 4 S
sz 2 L2 B, DMDODGA/P120 78 g B 470, 5~
2.0 mol/L B [ ~F- i W fif 25 4 35 B 5 K, H 78
HLLW b3 ZE5R (19 3 mol/L R BT i V- fiiy W it
FEAAW WA, /R B KT 4.0 mol/L B F
M W B R A BT R T B RO M R RE AT G Ab B
HLLW B8 B W FH e [ . HNO; WM 0.1~
2. 0 mol/L 4 hnif , DMDODGA/P120 (#) W% [ 75
HIN, UL DMDODGA 5 Sr** 2 [a] i) i A A
i & S #b 47, B DMDODGA/P120 % Sr** (%
W B o5 T2 S AL e I FENO, 9 B 588 & B &k
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Fig. 7 Fitting of adsorptions curves to Langmuir model(a) and Freundlich model(b)

# 4 Langmuir 55 Freundlich W B #& % 2 %L

Table 4 Langmuir and Freundlich adsorption model parameters

Langmuir 5%

Freundlich #5 %1

Ky gm/(mg+ g 1)

-2

Ky N r?

2.171 20X10°® 19. 267 82

0.972 56

0.111 78 1.418 18 0.921 48

)V 3 5 o A K A S 1 S R L e R T SetT Ay AR
B, MRS >3.0 mol/L I Fff 75 it & & T %,
TREM R EEE S HNO; Hhily HY 25 7 28U
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¢(HNO,) /(mol = L")
00=100 mg/L,m/V=10 g/L,t=2.00 h,25.1 C
# 8 FRJEXF DMDODGA/P120 W [l Sr*™ (5% Wi
Fig. 8 Influence of acidity on adsorption

of Sr** by DMDODGA/P120
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101
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Fig. 9 Effect of solid-to-liquid ratio on adsorption

of Sr** by DMDODGA/P120
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Sr*"AE 6 h i A BB L G5 B i R P O A
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5 IR DMDODGA/P120 figt W J5 i o St e i
Table 5 Concentration of Sr*" in solution after

desorption of adsorption equilibrium DMDODGA/P120

figt W 1 ] / b pa/(mg « L71)
0. 00 0.0
0.17 8.2
0. 50 7.9
1. 00 8.2
2..00 9.1
3.00 9.6
4. 00 9.7
6. 00 11.2
8. 00 11.1

80

t/h

K 10 DMDODGA/P120 fif W 2% H#:
Fig. 10 Result of DMDODGA/P120 desorption
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Fig. 11 Effect of temperature on adsorption

of Sr** by DMDODGA/P120
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Fig. 13 Change of equilibrium adsorption capacity
of DMDODGA/P120 at different radiation dose
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1.0
N
Q
0.0 . . . . )
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t/ min
m=0.552 g

K 14 DMDODGA/P120 %} Sr** 1y 28 17 i &
Fig. 14 Breakthrough curve
of Sr*" from DMDODGA/P120
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