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Preparation and Characterization of UOs by Using Electrospray
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Abstract Negatively charged organic uranyl species (HOUO,OH), prepared with uranyl acetate using
electrospray ionization multiple-stage tandem mass spectrometry, was reacted with oxygen to yield a novel
UOs anion species in the gas phase. The molecular structure of UOs was confirmed by using colli-
sion-induced dissociation (CID) mass spectrometry experiments. The effects of experimental parameters on
the yield of UOs anion were experimentally evaluated. Upon gas phase collisions, UOs anions released oxy-
gen when a certain amount of energy was deposited on the UOs anions. The data have shown that the elec-
tron cloud radius (») of the polyatom anion (e.g. HOUO,OH) was tunable within the range rine=rreactive s
Tdecomposition DY changing the collision energy of CID. This mechanism can be further used to catalyze a cer-
tain type of chemical reactions.
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Figure 1 Electrospray ionization mass spectrum of uranyl ace-
tate in water solution
Inset: MS/MS spectrum of ions of m/z 447
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Figure 3 Preparation of UOs in the gas-phase
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(a) Mass spectrum of ions of m/z 336; (b) Mass spectrum of ions of m/z 318 at
50% collision energy; (c) Mass spectrum of ions of m/z 318 at 0% collision

energy
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Figure 4 Proposed equation summarizing the ion/molecule

reaction to generate UO5 anions
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£, BB, WERLREFREZ F m/z 304 (HOUO,OH) I Hilf f
REt N 0%, B &I SV IR), BECIE I 1000 ms,
REHET BT NI m/iz 318 Fl 336 A5 5 HE %
5 BERSF m/z 304 W LUAE M 5E ), &5 R anl&l 3 Bios. K]
3R, Y SONIE g 1 ms B, BT m/z 304 Ry REE, mi/z
318 M1 336 MfF ‘5 FLEARMK, RAVINAIZEK A 2000 ms
I, m/z 318 #1336 &1 (W15 5 FEH M B4 m T, KW
EHAA B HOUO,OH &P ASKRAEMH, Mts 0,
KRB0 1N, 336/318 155 LL(BNE 1 m/z 336 5
51 m/z 318 AR FE LU )i 25 1 i V2N i) S Ak 35 1
[an &l S@)iiaR], B NV ETE A 1 ms %] 8000 ms
336/304 {55 LR B KA 3.6, 7£ 9000 ms N[44 1.8,
$e S = PSS D VA R NS S e e e Al U S R 2 )
UOs 1.336/304 155 LLEL 318/304 15 5 Lb i, B 336/318
15 5 LA B S 2 [ K TG K 1), 3Xn] REJE R UOs
BT 5ETHFAKS TE G HAL A m/iz 336 T, Rl UOs
5 H,0 Wi 1i) W AE T HOUOL(0,)OH (m/z 336), KW
Wik 4 Fios. 318/304 /55 LLAE 1 ms £ 9000 ms AZ{EA
s 1or iR, F W HOUO,OH £ 14 i UOs &5 11
AT FE RS LL AP AR AT W IR BB T m/z
304 (1 s BB 8 30 ms, TG N RS 7 REfE R, &5
SR IR Wl RS R I, BES - m/z 304 MELLY O,
SN, T EE R Ho0 S T B 85 m/z 286. Uk
[i] INF 4 K S N IS IAJ A 2000 ms FEHGINAERE GE R A 30%,
WA ]SV 2] m/z 286, 304, 318, 336[ Wi 5(b)FiR].



1334 % %

Eibd Vol. 67, 2009

XL [E] I BL R R WIAE L AR B T BR AR
O, [ i, HEWS HAL .

18 7

a

-+ 336/318

- 318/304
& 124 = 3360304
e
=
S 64

.
({0 ;;’li;i,:::;/—k p——t——-t 1
0 2000 4000 6000 8000 10000
Activation time/ms
286
_ 318
o 10094 ® 304
3 |
g o)
E
—?2 50 4 304
° 336
2
B
>}
o4
0 T T 1

T T
200 240 280 320 360 400
miz

Bl5  ARSRAERT UOs 1AL i s
Figure 5 Effects of working conditions on the preparation of
UOs anions
(a) Correlation of the reaction time and the signal ratios of different species;
(b) mass spectrum of ions of m/z 304 recorded using 30% collision energy and

2000 ms reaction time
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