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Study on Solid Phase Extraction and Spectrophotometric Determination
of Uranium in Environmental Water with
2-[2-(4-Methylquinolyl)-azo]-5-Diethylaminophenol
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Abstract The color reaction of 2-[2-(4-methylquinolyl)-azo]-5-diethylaminophenol (QADP) with
uranium was studied. In the presence of pH=7.8 buffer solution, when fluoride ion and TritonX-100 medium
existed, QADP can react with uranium and fluoride ion to form a 1/1/1 stable complex {F/QADP/U(VI)}.
The molar absorptivity of the complex is 1.22X10°L - mol* - cm™at 600nm. Beer’s law is obeyed in the
range of 0~20 pg/10mL. The uranium in samples can be enriched and separated by solid phase extraction
with TBP resin cartridge. This method was applied to the determination of uranium in water sample. The
relative standard deviations are 1.8%~3.1%. The standard recoveries are 94%-~104%. The results are
satisfactory.
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UV-2401 &AM a] WAy e e gt (HARRE AR, lom LLA L TBP AL i A A B (7 x
30mm; 30pm) WLl 1. TERSIHE (Y —oimde RO, e 30um ) TBP ke sz, SRJE7E
Ty ke LA, SRR ke (REE RIS R T3 [ L e A ) AEHUREZE A Smol/L
(IR 10mL Peik, KRR YE, SR)5FH 4mol/L () #:#2 10mL, 7K 10mL A1 5mol/L IR
10mL BEE 5 BRI Al s 4R .
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Fig.l1 TBPresin cartridge 2

- e s s , - - . Fig.2 Absorption spectra
1 BPUR RS (820, 2 BIVRZHRE E (220), _Fg2 -
HIR AR OB, 2 PG LIRHEH () 1WA AT ZEIK, 2 Bk A2

3 ik, 4 TBP ZEikm)ls B ) 1.2ug/mL

Bl (VI Fr ek 4 (GBW(E)080173):  1.0mg/mL, AT [ SRy 4 metgF il oo, il P Bl 7%
B 10pg/mL bRHE TAEW; — CRERG-SRIRE MW : pH 4y 7.8, HX 200mL (1) — ZFEHE & T 600mL
Kb, HERRR AR pH 7.8, /KRS 1000mL; NaF ¥ : 1%(m/V), FHZKECH]; TritonX-100
W 1%, FIKBCH]; QADP 4% SCHR[O1M 772 BGr i, A% FHI ] 95 % 1) Z L 1l 0.05%(m/V)
(AR s S FH /K S A B0 2508k 9 MIli-QB0 A4tk A b3, FaBH>18MQ-cm; Tk 51
B3R oyRralisk L 2.
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T 10mL bt R, N 10ug HihsvE TAEW, NaF %3 0.5mL, QADP ¥ 1mL, —
Jié- R PR ZE v 1.0mL, TritonX-100 %% 0.5mL, H/KFERBEZIZIEE, JHCE 10min, f lom bt
m, LURAZS S, T 600nm Ab I o6
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W ith 2 WL 2, Bk F s Rk 600nm, R4 1 B KRk 480nm,  AA=120nm.
2.2

TR T AN AR B 0T S €8 S W RS o S BT pH=6.5~8.3 Ju [l A RO R K HAR e, 5K
Y03 ] pH=7.8 ) — L BEf%- SRR O PP BIRR A, FHEAE ImL oA vl 3t pH 45 7E IS B Ya .
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I T FIREEXTEAYIE AR . 458K, 24 n[F1/n[UO,**]>400 i, #li5 QADP [1)
TR AP AL I A, IS R B L e s A AR 19% 2 4 - 2 n[F]/n[UO,2]
“h 400~10000 W, WG E K HARE, FULSERIERE I 1% AL AR 0.5mL, F il (o
W n[F1/n[UO,Z4E 400~10000.
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PR KA RS 2, T B R MGE A3 . SR, HE & 7 28 3 10 v 14 7
TritonX-100 %A R A B AF AR, TritonX-100 FHELE 0.3~1mL PGSR 4T B fa
E, SEERIEH] 0.5mL.
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SR B, QADP HlHfE 0.8~1.5mL WIROGIE ok HA S, S8k i 1mL.
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AR T RA, BCE 10min 5ol BE5E4, SLRERE 10min Fille, Bss)s
R /D HFAE 8h.
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F Waters SPE FLRHRICREE, RRRTT[RINALEE 20 ANFENY, ANESEERFIRE i E S 1)
24 5mL/min.

FHAS R I w5 At A ot i DA IR A T AT, S50 3R A IR IRk FE A0 4~6mol/L IHlifE A%
WP A AU AR R, DRI S 56 A sk AR P 0 Smol/L IR A 0. I T /MR AR
WA, AP R K E SRR 20mg, EARLISAT T, Harh s & e s, Ax
[EEPURAN SRR

i A2 5 B A] e B A E e, AR e L AR Al — R A AR . AN Sz a6 %k K
Ve, SZEGENT, 2 R EEMBIZN 10mg I, IEJF Ve 10mL BLERKCH et Ak e
SR, W R A 58 R R NE SO YRR, D 4mL LA KR AT E AR AR AT B e Ve R .
DR bt 512 56 8 B B A 58 S5 H BmL (17K B 7 T e«

2.8
TEVEE SEI SR, Al Er BAE 0~20pg/10mL N AF4 LR B, Gk ml e 7 R0 «
A=0.0108+0.0512C(ug/10mL), r=0.9996
MNIETY 7 AT B H R RO FR $ i e=1.22 X 10° L » mol ™ - cm™

XPHRE N 0.01pg/mL B BlARAE S AR A 42 J5 AT I E 7 IR GEAEAAFR S 500mL), il
(FIRRHE DS R AE 97%~102%2 7], AHXTARHE R 250 1.36%.
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XIT 10ug U(VD), AHXTiRZEH £5%, FHIESE - ATH(mg): NH,, Na*, CI, SO,#(40);
Ca®*, Mg*, AP, B(I), AsO;, S,05(5); SiO>, Pb*, Ba**, Ce (IV), Cr** (1); Mn%*, Cr(Vl),
Mo(VI), V(V), W(VI), Ti(IV), Sh(Il) (0.2); La(ll), zn*, Th(IV), Fe*, Sn(IV) (0.05); Ni%*,
Hg?*, Ag*, Cu?* (0.01); Pd?*, Co?*, Bi(IlI) (0.005); 1,2-¥f . %V Z R (CYDTA), HidA Lz (100);
Wt Fe*, Zn*, Co*, Ni*, Cu®, Mn* T4/ &E, (HXL&E-FofH] CYDTA #Efk, 1fiH.
T A AR U AR X S e A5 20 0 B, ANF TR e, R RIEFEVELT
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SR FH B IR P RN 55 B R S AR ([ e Fa), D3 U(VD)S QADP R EE N 11 F ek
HEH AR B e G (10 2 QADP 4, WIS UV FIMEE/REE 11, ftaT #2454
(RIZH Rl g A U(VD) 5 QADP 2 Ff e R EE hy 17171
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FE S 2 AR K EL 50mL, BIZK AR K EL 200mL, AERE T4 700 5 IR, AF I 5 B
FIFERE S PI0Y, Hob— N 2.0ug MAIARE TAERL 55— AN, FESOINNIRISIR, 17
A AR BE AT 4.0~6.0mol/L, FHRP R SF k98 AR5 P AR IR AT [ AH A 0 B, e e 445K
B OPENE, FELAHRARA A U 2R, AR IR il 298 25 R AR R il S AR R
2, FRE 5 UCPATIE P45 R AR AR E R 22, AR K 1,

1
Tab.1 Determination results of sample
FE SEAH (5-Br-PADAP :)/(ug - L) RSD/% (n=5) FrRUEECR 1% U(VI) 5ug)
B K 121 (116) 1.8 104
K 22.1(23.6) 26 94
WK 25.6 (24.1) 31 97

ERWEIE T 2-WEIAR 2B QADP Sl [ f t e v, AR R BRI REGE 1.22X10°
Le-mol - em™, JEZFAMI SIS 0 Bl AR AU S i ORI 2 — o SR Waters SPE B 4R HIUCH
LR AR T AR A IR e SR AN 23 B S BUIAEAIVE R B sl Ak, i H— IR BE TR I AR B 22 AN FE AR /)
M eI 7 1A B R D Ve BAR AR, 3 SR 2 A O LA I €0 )2 20 B R o
TR, A AU RE S R AC . B 45 B ZKRE A R B Bl R e St T U7 ik
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