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BRI s BAIG, Wh  EAR =, A S5 AAS W] LA g
BRI ng/mlL L1 RE S (R 3 3 5 A
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B ST AL 75 W) 43 R R 4 A S 10 f D
fire HLLE LA R - 2R A R T IR RO 3
(air — acetylene FAAS) B33 5E ) H5AIF 7 U YL
2. 3pg/mL(1% W) , Wu 2521 SR 8- OT K WL
R e I T B 428 R L M B i T A LB
R T WSO 237 P R , 00 5 % 1 A R
JE15 0. 3pe/mL( 1% W), fEATS 9K B Xl B 32 1 TR
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R 2 1 43 B AR BRI S ik R
T 0 e R R A AR . T AR IS T A
22 [EARAEE(SPE) 0 SR i i AL B A
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S EL 3. 5L/min, 535S i 6. 5L/min,,

HL -2 Y e %% i 2y 18 37 52 ( A i PTFE 4,
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1.2 brifEiai 32 2505
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F AB -8 1A N B, 5 AB -8 BEARFERAR
A, HAR T R HK IS, A TR e A A IGR
Py, 1) 57 2800, BB FHIE AT 6 38 i /K 35k [ Sy A B i B
B AT ) 3R TE S R T S b R = R IR Ak
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18 B IS R T 5, 85°C Tk R R HE T
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15mL 50% (m/V) )2 - Z RO IEWEIR (2 - 230
FE) W — A VBRI TR, B8 K T IR v W R £ 2 18, i
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Fig. 1  Choice of solid phase extraction conditions for Ga
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2.1.2 AR EA

VAS TR P L A T A M A U 40 2 TR g b i
B h J12#47 ko BCHI A 50. Ong/mL (¥ Ga( 1)
VW (pH 2.5) , P47 fE 2 PE M i 38 0. 2mL/ min, Bff
¢ AR O Ga () MR MAT A i 52 me . 45 SR an &l
1b 7R, 24 AR RGHE M 0. 2mL/min #7343 1. 0
mL/min B, Ga( 11) 9 5 [N R I AR 3Z 52 00, 3t
95% L I, FAEVRE AT 1. OmL/min B}, [ 15 2 FF
G TR, ARSI DA K 1. OmL/min,
2.1.3 PRI AR

RIS 7 I8 X A5 I 4 [ A e Al A R ), O
T AP, FRI D) N RE ST B B T 3k , DT i) =]
WA, BCilH BN 50. Ong/mL ) Ga (1) A% it VA TR
(pH 2.5) , {345 AR #5331, OmL/min B}, 1.0
mL 1. 5mol/L R 25 2k B i 3 X Ga (1) Pk R AL
JMsgm . g5 anE 1e B, 4B #AK F0.5
mL/min B, Ga( 1) ¥ [IJCRAR i F 95% 5 YEMi ik
KTF 0. 5mL/min i, [FISCRB B, ASLI R
0. 5mL/min [ 73
2.1.4  PRIBEFMARFRA R

h T PRI FMAF Ga( ) [BICR 5
SO WG pH fH Ry 2.5, W E S 50. Ong/mL
Ga( D) B Sh AT, EAEFLE A 1. OmL/min, b FE{A
FoN 20, 0mL B AR 4836 I 37 33 4 0. S5mL/min, 2%
EEANTRRFR 1. Smol/L 5 R Pk JBE 770 X T 47 §4 1)
Ga( D) A PEMERBR . 45 SRR, YRR FRALE 0. 2
~0. 7mL JE B B, #R AR A% 2 2t [l Ga (D) , [l
Rt 95% o LA R B E L AEEUR FAAS Kl
FEARFE R SRR RARF R 0. SmL,
2.1.5 PRI R

R T AR XS Ga () ISR 52,
T 1 v B 4 50. Ong/mL 1y Ga (1) #F 5 ¥4 W
(pH 2.5) , 4 +F b A: o 1. OmL/min, 3 B 970 3
0. 5mL/min,, [& 5 P& B AL 1. OmL, 25 AN [R] ik
JEMER RS BT R B 1) Ga () PEMEAIR . 25 R Al
1d 7%, Eh R M B A6 1. 0 ~ 2. Omol/L 3(5 [ P4 B,
Ga( ) A IR ALE 95% LA | 7S S0 6 45 v JBE 77
WE N 1.5mol/L,
2.1.6 THE TR

R TSR WAL B F X Ga( 1) 43 B 6 4R I
HE A 52, 7R FE 2y SOng/mL 1) Ga (1) (%
Wb, 2y I ACKR R BE iy ALY Fe'™ Mn®* (K* |
Na® Ca®* \Mg’* \Pb*" [Cu* Fll Zn’" 258 T, 7
R SEIR 25T B 5 e I Ga( D) 55 5 BE 5%
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M, HEFOCE ME S E R ZE /N T £5% B, IA N
IR 0 88 % A5 D 40 1) 53 85 B I I 36
FIRAERFW LT A PO B R C T4 Na™ |
K* (3. 0mg/mL) ;Mg2+ LCa*t (2. Omg/mlL.) s Cu**
Fe'* (AI’* Zn** (1. Omg/mL) ; Mn>* fI Pb>* (0.5
mg/ml.) ,
2.1.7 FEHURERR S M SO 7 o

TERF IR B & R e UG, IO AR R  4li7K . pH
2.5 B Gz R RO RV 25 UM, H2 B AT R O3
PR AR, SLIRA R Y AR 5 A RO
it 60 YHT, % Ga (1) iy [\ 28475 4K W 3k 90% LA
b EERENRESE S EFXMET,BKERN
20pg/mL (1% Ga( I ) ¥ ¥ 3% 2238 o 3k, B TmL 3
IR — T O, AB A 2 R LB FAAS I
B Ga () MW BE, LA H W 43 h
Ga( IIl) pye B2 1. Opug/mL A Sy 3 s o (B L
FER IR FE 5% ), VPAL 22 BOHEXT Ga (1) 1 328
W R 251 29. Tmg/ g
2.2 BERAARCH FAAS Pl S HGER
2.2.1 HA .OHiE

BHREAES5 0, . ZHms M &R AR
KIKR . R O, e il LA & KIan iR, A
FIFHRIEF . B2 O, i K, JIA R R S
RIS, RGBT AR, 5 AN B AN
A, LA K FEZS SN 6. 5L/min Z5F T,
TRZARFE JUATUEBE , SUE O, F Z it s - A T Ak
SEH R, S 0, N 3. Sh/min, ZHR AN
6. OL/minft R GUE fr sy o BEBTHUR A A 0, B0 5
WA 30% ,0, 5 AR 10 1.25,
2.2.2 KA e R

[ 25 A i 6. SL/min, O, i & 3.5
L/min, ZHifi 4 6. OL/min 38055 1 LI 7= B2
X} Speg/mL Ga WG RE A RZ MR . 25 5 3R WAL I w5 2
g 3mm B I BE B R A 0. 096, 55k 72 Hwe A WL 15
B4 3mm,
2.3 Hrbrikae

WFEE WS Ga( ) HEE 43510 0.00,10. 0,
20.0.40.0.80.0.100. Ong/mL [ #7fE 22 5% Wk 2K B
AT, AR 2 e v . T BRI B L S S
PR AT E R S AT TR REHEDT TR . LA R
J5FEH A =0.0008p +0. 0003, #1E R4k r =0. 999,
DL 1. Smol/L iR R i T W (N 5 0. 1% KCI JH
HL S AR AE TUPAC 5 C, 2 Ga AgAs R (307)
2. 6ng/mL, AH X 45 #fE i 22 (RSD) iy 2. 87%
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(p=25.0ng/mL, n =7), HIRHE EAEHCH 40 15,
W AR 7 755 SCHR TR 1) 56 T [T AH 2K B (SPE) 43 5
TS AR B W PEREXT L, A FR 1 TR B, 19 51
TEAR R, X 5580k B A LKA
JEF IR MG TE  oets T I RS C A TEN
ZE 0 NN ARV AR, & ARG AT AR I, K
R — 2RI
2.4 FeSh B

WAL 5 BHF A RAK 2] i S MUK Bk
SEARA 25T M AR I, P AT = R 5 R
222, WMAIARE A InbR SR AE 95.7% ~102.0% 2
[E] , 2% T 0 52 25 SR 5 1CP — MIS 52 48 ok — 3
X FA] B RAE AR 2 R IS AR A AT, K IR
A T, ZEEUE 4R - 8 — BRI (0
PE o Ga (1) 1) & &, 47 50 1. 23pg/g Ml

FFL I BB A 2 v A b, 3k 2 - 2O R
(2 - ZFECHE) BRI A5 45 0 26 U i , X TEHLIE 2
Ga( 1I1) 47 [ A A 43 8 90 SE R Ab B, R4k T
0, - 255, - 2B FAAS MESRIN S8, 18 sr 1 [ AR
I 0, - 25K - 24 FAAS I 2 90 BE B0 7 5
T B AR TR, 0 98 T FAAS (% 1 95 [
ISR, A T ok BR E AEUA R | & SRR ST
(R BEREAIG, 76 pH 2.5 I JLAF- 35 31 43 B, 4 #r
AR FA R T AR RE A, (HE A W B AN 1
XAFER A>T TR
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Determination of Trace Ga in Water and Plant Samples by O, - doped
Air - Acetylene FAAS with Solid Phase Extraction Preconcentration

YE Lu - fang, SONG Xiao — hua, YU Dai — shun, YANG Xiao — man, XIE Wen — gen,
WU Shao — wei*
( College of Chemistry and Environmental Engineering, Hubei University for Nationalities, Enshi 445000, China)

HIGHLIGHTS

(1) A cheap solid — phase extraction media was prepared.

(2) Preconcentration of trace Ga in weak acidic system by solid phase extraction was established.

(3) A method for determination of trace gallium by O, — air — C, H, FAAS with solid phase exiraction was
established, and the application of FAAS was extended.

ABSTRACT
BACKGROUND: At present, research on the extraction

separation and enrichment of gallium is mostly biased to the
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i

strong acidic system, which brings a safety risk to the

operation and needs acid — proof apparatus. Furthermore, the

procedure is easily contaminated, resulting in high Preconcentration by
solid phase extraction

Determination by
O,-air-C,H, FAAS
background values. 2 22

OBJECTIVES: To develop a method for extraction

separation and preconcentration of trace Ga under weakly

acidic condition.

METHODS: Solid phase extraction medium for Ga was
prepared by using modified large porous adsorption resin with cetyl — trimethyl — ammonium bromide and loading it
with 2 — ethylhexyl phosphonic acid —2 — ethylhexyleste. The separation and enrichment conditions of solid phase
extraction were studied in detail.

RESULTS: Experiments showed that the separation and enrichment of trace gallium was ideal when the extraction
conditions were mild. The maximum recovery (99% ) of Ga was achieved in sample solution with pH of 2.5. The
determination parameters of gallium were optimized for oxygen doped air — acetylene flame atomic absorption
spectrometry (FAAS) , and the sensitivity was improved on that of the current method. The detection limit of the
overall method (30 ) was 2. 6ng/mL by IUPAC definition and the relative standard deviation (RSD, n =7) was
2.87% . The recoveries for spiked solution ranged from 95.7% to 102.0% , and a theory enrichment factor of 40
was obtained.

CONCLUSIONS; This method has been successfully applied to the determination of trace gallium in tap water,

Chinese medicine and hydroponic vegetable samples. It is simple, quick and reliable.

KEY WORDS; water; plant; Ga; solid phase extraction; oxygen doped air acetylene flame; atomic absorption

spectrometry
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