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Preparation and Characterization of UOs by Using Electrospray
lonization Tandem Mass Spectrometry
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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.

Keywords ESI tandem mass spectrometry; UOs; reaction time; collision energy; gas-phase reaction;

uranyl acetate

FUEEA T A2 R B IOAE, IR W EEE L A SR - RN TR L
SRR HREA T EZ TR, JEE EBRWERIRI SN, FL Al AR R R R BEAT RS I AN
Yo, 5RO R4 . RAE NIRRT A A LR b SRR o B Al AR PR T RS
SR U Al R ORI IR R A, T BEAT 73 T SR TR AE 20 THEAD 80 AEAXR WA ekt K
i REMR, ERXIAEL. B, RS RHOANSCHT Y R RIROETT Tk, HRE C 258 TR R

* E-mail: shfeng@mail.jlu.edu.cn
Received July 24, 2008; revised November 13, 2008; accepted February 6, 2009.
55 SRR B4 (No. 20505003)  ARAEBE T £ AF 58 A2 1B 55462 (No. DYCA09001) %t B 15 H .



1332 %

i Vol. 67, 2009

FOR iz it RO AR S B A ) 1 1 R R I TR
AL RE A, SR HL G 55 o3 56 S 3%, R T 5 2 it
(HOUO,OH) B KA AR i #% T T Al 2 1, JF xS
FCA R AT T R BTE 8 . WFFUR W] R IR B AME
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1.1 RFIS5MNEE

TOKE B BI[UOL(CH;CO,),22H,0]: 41 #r 4k,
oh ] T RE TSR . S0 I IR A K G R XU
BRI R T 0.01%1BEFR /K B0, FebIBaRE R 1.0x 107
g/mL SR /KI5 H . LTQ-XL 24 2k 11 257 B o
WA S [E Finnigan 2 ®), A& A H W% S TR,
Xcalibur Z#s Ab¥E R 48, B AR, A 5.0
kPa.
1.2 KEEH

WHE LTQ-MS A& A, mizs s 3.5
kV. BAIEHSE N 200 C, BEES(F5)200.0 kPa. /5
P VA T v S R, Uk 3 pL/min, BEEST
MIEREE 2 1.0 Da. 78 H BTG % % 4E HOUO,OH
I, T P B RNV IR 30 ms, Al A
(CID)S2 56 (REFEAE B A 30%. AEilid B 120 1 ik
% UOs B, 7E DU Tt ik 5 B 257 (m/z 304), SKH] 0%
(IRl 4 RE 5 AN 3000 ms [N ). 7RISR A R Il
SAEBTBEN, 815 87 BRSO (B
THFANES N 1.17X107° Pa). Hih 2 %K
LTQ-MS R4 HahLAk. BREEm Ui & S8, B ik
SKEFE] 24 1.0 min.
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[UO,(CH;COO),]~ (m/z 388), Rl AR AL 1 HhHE 415
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RN, I FRIBEFUE JEAT CID 525, RIS R YW

B U R BRI 2 FioR. RN R SRAFIAN A 1
Fr, BT DR AT 45 0 S e Rk 2 . dLr
FH RIS R BE 25 1 (m/z 344) A2 225k COL 19 2R L4l
It 1, & W] CH3U(O,)CH; T 7 ANEUE, [HRHE AT
IR BT (m/z 30255 1] DL /K 3047 82 o it B ), B
TR, ASCAGHE BRI 251 (m/z 304) 5% E
J& UOs [ V.
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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 2 Fragmentation pathways and chemical reactions of
fragments of [UO,(CH;COO),]
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$2M, /£ HOUO,OH 11 ~(m/z 304) 55 20T LA 30%HE &
fEFEREAT CID W, BFE-FH/KA R U0, #is ¥, R
HOUO,OH 7% 74 O=U=0 M, fid
KAy Ja Har PO R EFEANAR, HLF AR REAS A A AR R
R 0H], FrUAMR R UOs s+ tdsE. WIEsE m/z
304 SN 0% ML RE B, 24 SN TR T 30 ms B,
WU RT DA 2] — 52 E L m/z 336, 318 FME L 1) m/z
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Figure 3 Preparation of UOs in the gas-phase
(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 UOs anions

2.3 UOs & pi a5/ M0 K 7T ged/L 22
AN IEAS B FHEAR, BT EFBFE X
REFARE, R0 S A R AP AT 2 T
BEh (G FHFNESE R 1.17X107° Pa). MEA/ S
AP LL AR, SR AR R A KT
0.25X 10 ° Pa. MUTCIEHERE E A 01383 3 1 Bk
UOs M5 5 (m/z 318) 5 3145, AW NA G 11
fi5. R, W RARFFREE T m/z 304 (HOUO,OH) Al fiE
REt N 0%, BRI S I R), BECIE I 1000 ms,
RGFEE T BT VISR m/z 318 Fl 336 M550
5 BERSF m/z 304 I LUAE 50, &5 R anl&l 3 Bros. K]
3T, NI 1 ms B, 27 m/z 304 K FEE, m/z
318 M1 336 MfF 5 FREARMK, KRNVIAIZEK A 2000 ms
i, m/z 318 F1 336 & T IM{5 5 F MBS T, &Y
TEMZ&AF N HOUOOH &AL KA, Mt 0,
KRB0 TN, 336/318 155 LL(BNE 1 m/z 336 5
51 m/z 318 AR 3 R LU )i 25 1 S V2N ) ZE A k25 1 it
(A 5(a)fFT7R], B YA 1 ms #] 8000 ms
336/304 15 5 LLZ WG KA 3.6, £ 9000 ms R[%% 1.8,
be Q=PSB VA N R NS S e e el U A AR S C
UOs 1.336/304 155 LLEL 318/304 15 5 Lb i, HI 336/318
15 5 LA B S 2 I [R) KTTHS K ), 3Xn] REJE P UOs
BT 5ETHFANKS TE G HAL A miz 336 T, Rl UOs
5 H,0 i i) ;g A A T HOUOL(0,)OH (m/z 336), .
Wik 4 fios. 318/304 155 LLAE 1 ms £ 9000 ms ZZ4EA
SR, FH i HOUO,OH 11 1-/E i UOs & 111
AT FE RS LU AP AR AT, W IR BB T m/z
304 (1 s B[R] 8 30 ms, ZEHTIE 0B F R fE e i, &5
FRIREAG WA BE FE (RGN, BEEST m/z 304 HELLY O,
SN, T EE R Ho0 S T RO 85 m/z 286. Uk
[ I 42K S B R 2000 ms 88 B4 B 28 30%,
WA ]ISV 2 m/z 286, 304, 318, 336[ 41Kl 5(b)FTR].
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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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