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Spectrophotometric Determination of Molybdenum in Edible Beans with Mo-SCN ™ -Light Green System

LIU Ying-hong, LIU Juan, MA Wei-xing, SHA Ou

(College of Chemical Engineering, Huaihai Institute of Technology, Lianyungang 222005, China)

Abstract: A new spectrophotometric method for the determination of trace molybdenum in edible beans was developed.
After being reduced by hydroxylamine hydrochloride, molybdenum was allowed to react with thiocyanate and light green SF
to form a ternary ion associate in the medium of sulphate. The maximum absorption wavelength of the ion associate was 488
nm with a apparent molar absorption coefficient of 3.8 x 10* L/(molcm). Beer’s law was obeyed in the molar concentration
range of 0.04 to 1.6 ng/mL. The limit of detection of the developed method was 0.011 pg/mL. Consistent results with those

obtained by atomic absorption spectrophotometry was obtained for the determination of trace molybdenum in edible beans

by this method.
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Fig.1  Absorption spectra
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Fig.4  Effect of light green volume on the absorbance of

the reaction system
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Fig.5  Effect of potassium thiocyanate volume on the absorbance of

the reaction system
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Fig.6  Effect of hydroxylamine hydrochloride volume on

the absorbance of the reaction system
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ROIGRER R R RN, B2 OmE N &
N LOmLIS M BSCR fe HE(1817) o ARSI LEFE1.OmLIE 4%
FEAT by A o

2.8 HAFE IR

MR R R R N 0.4pg/mLI, 8T 3B T A
AWM, SERERY, HFEE5%RELHN, FHIHETH
Sl A R (AT Na's K'(1000), Mg™. Al
Ca™(500), Fe’. Ni**. Mn’*. Hg”*. Cd**(100); NOj; .
SO, CI(200); Zn**(100, 2mL. Sg/L[{4E % 3F).
2.9 bR G AR H R

2 S0 77 VI AN [R) T VR P (g /mL) PR b 7 35
W, I E S I BOGRE, ZhlbRE M ZE . S5
FY, AR R AE0.04~ 1.60ug/mL iy [l N 445 4t
JROEAE, & M Ze k[l 77 #E A A4=0.4002C+0.1289, %
PEAIOE R $0r=0.9994, &M BRI & $e=3.8 X 10*L/
(mol * cm). X ARAFE AT IICATIN G, FIH3S/IK(S
AT AT L1 58 FARHE R 22, KoM AR HE I 2R 1)
FHR) KA L AT H R 0.01 1 pg/mL.
2.10  HESHT

SR HUE RO T W E MG TR, TR
TIESY I E WO RE, R CAE M Ze i a3 77 FE oF SR
wn VR R SRR B, ORI & IR R T RO oy b R
HEAT EORR o (RN [ ol 5 S 2R A o P I NG 2 ) B AR AR
W, AR (0 T A T 7 VR A TR e R S vk g,
S, DARAE iR e, 45 R R 2B R

2 HANEERSEHERE@W=T)
Table2  Analytical results of samples and recovery (#=7)

B — ik »Jﬁi?”&qﬂw}ﬁ‘tﬁ‘tfﬁii IF b

WA ge) RSDI%  WlEHi/uge) RSDI%  (hgld)  (ngld) K%
WY 5.66 1.89 571 321 50 512 1024
aE 328 2.24 327 202 3.0 29 997
G 297 2.14 2.83 3.65 50 489 978
3 & #®

ARSI R A AH-B AR £h- s 4k = Ju i 124 S A R A
o3 e BEER G2 b AR EEAT T 0 rilllsg . Jrik
KA Bt . 245, a8 RAE. Wi, B
I I B ity AR AR — PRI (K 2 W 7 i

2% 3k -

(1] A ¥, SRk SFORT A A RE 1 A BN S LRI 7E 0. ) P
REMRIME 27 Be 24, 2010, 27(5): 10-12.

[2] KM, R WIS AR, )RR TR,
2005, 12(8): 1-4.

[3] LIANG Pei, LI Qian, LIU Rui. Determination of trace molybdenum
in biological and water samples by graphite furnace atomic absorption
spectrometry after separation and preconcentration on immobilized
titanium dioxide nanoparticles[J]. Microchimica Acta, 2009, 164(1/2):
119-124.

[4]  BERMEJO-BARRERA P, PITA-CALVO C, BERMEJO-BARRERA



226 2013, Vol.34, No.10 iz X HrAs
A, et al. Chemical modifiers in the determination of molybdenum in ferrous metallurgy products[J]. J Anal Chem, 2007, 62(2): 122-125.
human serum by electrothermal atomic absorption spectrometry[J]. [11]  AREEH], Z2Y5 45, CCD- A BRI A ShvE S 2 e e Bk o b
Fresenius J Anal Chem, 1991, 340(4): 265-268. Sl AR 23 HTiaat 244, 2005, 24(4): 98; 100.

[51 S, A=, skmekd, 45 &b b A i i SR RSN 5 g [12]  JEJ0, A7E8). B AL B AR S 5 R A O B2V s PR K i
(1. T ER 25, 2009, 19(4): 791-793. SR, SBT3, 2008, 27(3): 17-20.

[6] T, AWM, SEBUL, 55, s g7 O LI e B . [13]  JF260E, VR 2600, J7 7K. H1-B R th-405 52 - 38 Z B 18 (0
" REEAG R, 2011, 21(6): 1365-1366. ST L) 7 B FRHAR, 2001, 25(1): 87-89.

[7] FERRE.IRA S L.C,'DOS SAI\.ITOS HC,DEJESUSD S. Moly.bdenum [14]  Jritse, TOCZR, A2 M. SR P BF 1 I 26 0090 40 Y6 FE 10l o

[15]  WGUL. 260G VR E AR AK R R ). o [ AR A 3
2001, 369(2?: 187’199‘ } . ) &, 2009(19): 1505-1506

[8]  Edrem, Rk, v, 55 R rEAR & 55 3 TR R T R 56 o ' I ey L
S 3 T A R, e BOB T, 2011, 21(3): 211-213. [16]  EBILL, KM, 2838, A6 6 BN IR (VD). FALAS

[91 ZAKIM T M, EL-SAYED A Y. Use of quercetin in an improved s LI, 2009, 45(9): 1072-1074.
method for molybdenum determination in waste water, silicate rocks [17] ROBERT P, EWA N, BEATA P B. The determination of molybdenum
and diverse alloys[J]. Microchimica Acta, 1992, 106(3/6): 153-161. in selected mushrooms by stripping voltammetry[J]. Central Eur J

[10] DIMITROV A N, LEKOVA V D GAVAZOV K B, et al. Ternary Chem, 2011, 9(2): 352-356.
complex of molybdenum (VI) with 4-nitrocatechol and tetrazolium blue [18] &R, Juib i, #aiil, &5, WRBHA th Ak 22 e SH(VDI. Bt

chloride and its application to extraction-spectrophotometric analysis of

%1996, 24(6): 735.



