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Synthesis of Ammonium Phosphomolybdate/Polyacrylic Acid

Composite Gel Adsorbent and Separation of Cesium
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Abstract; Ammonium phosphomolybdate/polyacrylic acid composite adsorbent(AMP-PA)
was synthesized. The AMP-PA was characterized by FTIR and XRD. The effect of contact
time, nitrate acid concentration, Cs” concentration and co-existing cations was studied by
batch experiments. The static experiment results show that the equilibrium of cesium
adsorption at AMP-PA is about 5 hours. The concentration of HNOj; has little effect on the
adsorption amount of cesium in the range of 0-3.0 mol/L.. The adsorption process can be
described by Langmuir equation, and the calculated adsorption capacity reaches 4.7 mg/g.
The desorption rate is about 70% using 3. 0 mol/L NH,Cl41. 0 mol/L HNO,. Cesium ions

can be selectively adsorbed in the presence of foreign cations. The column operations show
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that cesium adsorption capacity on AMP-PA is 4. 32 mg/g, and the desorption rate is about

50.4%. Cesium can be selectively extracted in the presence of Na™, K", Sr*", Co*",

Zn*", and Ca*".

3+
Fe’ ™,

In the leaching solution of cesium, the concentration of Co*" is lower than

detection concentration. The concentration of Fe®" is the highest among the foreign cations,

which separation factor is about 3, and is four orders of magnitude lower than the initial

concentration.

Key words: cesium; ammonium phosphomolybdate; polyacrylic acid; sorption
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Proposed process for formation of AMP-PA
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JGATEE . WRBER B 13—17 A48 W B A [
AH b P A 5 5 O T U VR AR T T R AR VR VR
S VEBLBY BE R 1850 AN L UL 20 I AH 1 %
W NH,Clpy NH, BRI ff /2 AMP 1 Cs™
Cs" Bl W& A 0t o A3 o B 7] L 1% B 0. 812 mg
Cs' MRy 2.57 mg/g. 5 2.5.1 35 F W Fff
A L BRAIG T 4026, 3 AT BB 2 H Al 2 7 o 35 40 T
B %] AMP-PA |, S 800k 46 A0 Wz B RE AR, #
1850 SR E P BEMN P, T I TR IO
AN L e T T MR L B R TR L
Sy EF RN 6)

o co (M) c.(Cs)
Puwes = "M 7 ¢, (Cs)

FoHF o (M) e, (Cs) L IR TR IR A 4 8 5 T

(6)

Cs" ¥ .mol/L;c. (M) ¢, (Cs) , ¥ W - Hi7 i 114
BB T Cs™ ¥ ,mol /L,
112

13—17 18—50

—_ [~ o
[=)) (=] -
T T

10°c(Cs") / (mmol * L)
I

0 5

10 15 20 25 30 35 40 45
EWEEd

50

BRI co (MD=2.5X10"* mol/L,
¢(HNO;)=1. 0 mol/L,25 mL;
MPEE T c(HNO3;)=1. 0 mol/L,10 mL;
e c(NH,CD =3.0 mol/L,
¢(HNO3)=1. 0 mol/L,150 mL
K9 Cs™ WA Bk vkt £
Fig.9 Cs" elution curve by column separation
M1 F I 4 R B Ty CoPt <
Na™ <<Zn?" <<Ca®*' <<Sr¥" <K'" <<Fe'" ,i¥ W %
HIE] Co®" oy B I F o K. Na' 194 B I F
H2 135, Fe’ 4B W F o/ 3. I 9 &
AL K AMP-PA Xf Fe* " W [t i /N F Sr*',
Msh S5 Sr* " Ik EE/N T Fe' W, I BB
St 7E AMP-PA - W B ik 21 1 i 8] 254, it
fE AMP-PA |- W B 5 5545 1 Fe® ' W B P 7 i)
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Bz Sictey H4lg

K A 43 18 7 1 AT LIRS 2% 0 5 1 9k P e
NECRE G B R AT LA TR X .

D AR Y

# 1 AMP-PA FEBBH P
AT B I TR BE A 23 2 1

Table 1 Concentration and separation factor

of co-exist cations in elution solution

4@ c(M)/ 4@ c(M)/
Pmscs Bm/cs

BT  (moleL™ 1) BT  (moleL™ 1)
Na™ 8.7X10 1 2135 || Fe®" 2.8X10°8 3
K" 1.9X10 8 6 Zn?* 1.7X10 10 388
Sr?+ 5.7X107° 8 Ca’™  5.7X10°1° 186
C02+ _ -

Hico (M) = 2.5X10"
¢(HNO;)=1. 0 mol/L

Y mol/L.cy(Cs)= 2.5X10"* mol/L,

(D RAWIHIRE AMP B R & - 157 )
gl KRNI IR R A A U NI IR AL AMP #E
AW . AMP-PA & & #BHE 1. 0 mol/L
HNO, 47 B 10 b Ik 5w - iR B2 M 0. 01~
3.0 mol/L i Fl 4 4 72 AMP-PA |- i W fff i 24
4 3.2 mg/g, %A 3.0 mol/LL NH,Cl+1.0 mol/L
HNO, B Cs' W E L4 R 705, R F
AR/

(2) 1.0 mol/L HNO, 4+ mi, i Cs™
JEE B 3G O T AR W BT S O W B AT S AT LR H
Langmuir S8R5 fi KRR 4.7 mg /g,

(3) HFBWH L 2. Na™, KT, Sr**
Co*" Fe!" . Zn*" .Ca¥" 5 Cs" B H#EET.E4
MBS Na© | K B A R W B, X} Co' | Fe' |
Zn®' \Ca® 4 /0 B B Xt Set g A R
B, AMP-PA & & M RXF Cs' Ay WL F 22 35 3
96 % L b 24 B Es 1% AMP-PA W[ Cs* %A &

FR L UL AMP-PA Xt Cs™ B9 W B B A 5 1k
FEVE

(4) BAHFE LI K I AMP-PA X 46 (1% 10 Fff
HON 4.32 mg/g. WL 50. 4% FE R
R Na'. KT, S, Co*" ., Fet | Zn*' .

Ca’ 748 F » AMP-PA 0] DLk £ 1k 2 85 4, 78
e 1Y b PR R Co™ AR T R T BIR .  aR AR E Y
Fe' " 43 By 3. W B2 LUl I v 32 I A1 0 A 5%
K.
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