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i E.ARASNR GIRREEREIY IR EERNCE, 4R a S E TN TIAEFE,
FHABPREFRBGEE S . FIEEE T A B R FRIKEDN & SRR ALFUR PR, 3F
MR AEE AR R W B JRK A B pH Y UL A A 8O A B R IR R A
PESEATAR AL . JT BRI ER 0. 025 pe/L, fRENIAR EICER 3K 90. 40% ~95.30% , A1 E %50 0.999 6,

KW 40 B BN BT BN R A
mESES. TG115.3%3  XHhiRiREG:A

X EHS 1003 - 5540(2018)01 - 0075 - 03

AR HH R A R R LB | ke R
BUEBHEET =R P, 8 BRa L%, 8
FAREBE A EY, X AR EREREER
BN, 156 B AE AT S5 £ 4% 50 T RE IR
FOHBER ST . HitsREmmEE T
R, HGRGRIE R, X EY IR R85 F,
7E WHO B G R E BT, B TRREY. B, #
EFIA R EREER BT R 4 5, R ERBRK .
A TE R AOK AR B MAEAR . Tl K AT 15K
LR S 1 S HEK S8 T AR ERR A, /N T 0. 005
mg/L, — I 7 W 7 AR MER R EOR, ICP - MS 242
BARR T (B i T H A R & B T3,
SELLHE B, T A 8840 JR 7 IR SO 2 R A B 1 R A
B BURE B AL, O P B bR v R AR B I 2 07
B (H] 748 -2015) " A GIRBBAK B T4
B, AMBHFRETIE T MEASAH— &M
TFHEANY, SR 246, “E TIMRITREE
4, HHCR PRSI AR i (HT 748 - 2015) U EA €4
TR K P B AR ABAE, AL MER.
W BRIR G E A ALY JUIE &R RNOTR
AFETROTYAE TG, R AA SR TR
EME S, 7R T 0 S0 R Bl T E A B
FEIRACTI IR F IR BE , I XA v Vi VR R V4 VR G
Bk JROK A& pH 98 59 | U3 KB A (8] B0 4
BHME U R BRI R T MR

TEERMT - HHFR965 -), B, HHE TR, TEAFRE AL
MFEH T AR,

BENA [ A% A7 A IR R, A ke T X LA S R A6 T 3R
BUKEE AR B RIXERE, RN BlE T — & WA TR
Iaskas MR,
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1. M6 A BJP R FIRIU AR (EERBAF)

2. =L IIRAT (EEHRBATE]) o

3. BN I EEUESRARAR) .

4. BES PR ( LR o

5. 65:(99.999% )

6. WAHER: (p =1.42 g/mL) R4, (1 +1), (1
+99),

7 RIK AMBRRIK , A et

8. H/K:w=28%,(p=0.91 g¢/mL) {5 %4k,

9. RS : ATk

10. BB W : (wp, =4 mg/mL) FREL 14.28 ¢
BREREK Fe, (S0,),, HEBE F/KEBMIFEEZE 1000
mL,

L. %605 WE R AF W : (1 000 mg/L) M R B
1.300 0 g(#5H%] 0.1 mg) £ 105 CELTHE 1 h Y
SRR (TINO, (R &E) , il 50 mL YRAHER YA %, FH7K
RBEEAZ 1000 mL A8, B, RETRLE
RV . WIS RIF 1241 H

12, AR EA W : (1.00 mg/L) FHL 1. 00 mL 4%
FRUERFZ T 1 000 mL A &R, FRHBRIE W (1 +
MFHRBEZE, Y, WEREBBRITRAEO6



’6 AA ek %34 %
™R, *k1 BEVETFHOERF
1.2 KW HE . e Lo JHERER  ERHE
1.2.1 TR HRRFRECC WMES et Lemin
KRR ESE MR (1 +1) BRI E pH=2, 1 100 20 5 0.3
B E IR BB T R IR DR F o 2 110 20 15 0.3
1.2.2 #XHgE 3 400 30 10 0.3
FEEL 200 mL FR3E K AE ([l BF A 2K 7E 2 1K 4 L 600 5 0 0
55) F 400 mL FEARH 0 15 mL WRASER, O FE 1%, 5 3 000 3 1 0.3

JnsE R AL, N EAEF 30 mL A2, HIMAO0.3 ¢
SFRER AR S MR ENIA &5 AT . BUT A, )
YEE I FZARBEFAN7K £ 50 mL, TP, B &8
i, IN7K % 200 mL, fRAEFIRK (29 2 mL) A
BRFEEEEG 1 min ANEB6O,IMA 5 mL FEREBR
(4 mg/mL) , TERE Sy B #E F 2K 2 P03E 58 4 (pH
f5>8), 4k 4 2 min, BRI #EF, FE VISR
J& NI E RIEW, TLE S BUR B A 50 mL &0
H a0 10 min, FIRE R FIEW, MUTHE A
1 mL ¥RAHER , #5380, #£ 90 C LA L AIHUKH & 5 min
WERRUTIE , FHEEBR (1 +99) BB A 50 mL 2 &
W ER BRI LIRS
1.3 (UBFEBSHEE

A1 B R F IR T IR AR RT 8 SR T R A R
TFALBT B AR 2 43 5 5 10 o0 2 AT RB A SR T4, K
IRES, 5 ST TR HR, KR EAR, &
PR R TEABP NP AE S TR F 55
PR A B BB B, DR L e R A B A IR AL IR B HE
HE, BRSHERMITE, KIEE AR, &0
S8 A RIRR B KA IR B i g, & IR AL IR
R 400 CH, WA 3% B Bk, K AL IR B 5 F 400 C
B, WEE TF 5T B, BT AAS IR 56 28 B B A IR AL IRE
400 C, HFEFBERETHE 1600 C 48K E(HIA T
BR, AR R FILIRE N 1 600 T, M6 X
a8 TAESRAF Jy M 2 I 4 276.8 nm, JGIEE A 0.7
nm, KFHLE 7 mA R HEREARFR 8 wL, AR
H20 pL, ESME R, S HRSNETX, HER
FARBFIELE L,

e

2.1 ANMTHREER

A EIRHE K 0 B2, R TF 5 AR
AHYXS TR R R E R AR DU = R4, T A &
PR ORI E 28 R I PTIR r 2 TH #R 5
5, B AM BN PGE AR, R G AT TR 82

R, ~2 AT RIE3 KL B, 4 IR TR B, S DV ERER
WrBeo
INAE LI TS B RS F N, R ® T BR UL
BRI,
2.2 HMEEBEHETIMEHER

AERHEE KPR EBEARTE, EHA
SRRSO I S e, PR A 1 A O AR L
PR B, 7E T8 RS AT AL BB BL A 5 KA 4 T
(TICLTIF 48 ) ByfE 3 R0t B 5k, 5 B0 45 2R
P, BT 0 B R T RlE M E fe . R
MBI E R ER RERE, TR R R
IRAAR AR BE , SRR SR SE 26K G A 1
MoTE 7R R R R 2,

2 WA ANKETLIE BRI ERILEK

REAKE . RS ks
Jug-L! U ok
10 0.016 0. 065
20 0.038 0. 131
40 0.078 0.258

M2 Al Sr B R RS A I AR X £E R
Wy 7 5 BH 3, S S MR AR T I, I fE AR
3~4 M5, INEM RBUE R ERS
2.3 RBERBNIERE

(o A S JEL T IRk I R 4B I, 1 SR A R A
SRR IR HERCRA BE R, T M6 1 4 i T
WAL AR E A BE S K Eaa BEX
BRI ERCR , I 3,
K3 REGEEHLKFHTEEAENANWEHRR

BEARTENR WEGRE K Ara O &%
/ug L7} U VRS
10 0. 065 0. 054
20 0.131 0. 105
40 0.258 0.201

M3 AR IR 2 A7 S8 DU RE e R O RE W B A
FRAaORE, "R SN E K REUERREN.
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2.4 FREIIEHMERHIR

THERfZez ] : B H 200 mL 2% B ¥ /K ( [R] At A
giK1E= HIRE) F 400 mL BEARH, i 15 mL ¥ A
AR, N S. 0 mL £BFRAEVS IR (1. 00 mg/L) , i BE BB 4,
s REOL, IR EEB 30 mL 24, FIMA0.3 ¢
RS MM BN LT, LT RS
SEBRAE . S48 100 pe/ Lo 325 T HEARvE
WK BRI EWREN 0.0 ng/L.5.0
pg/L, 10.0 peg/L, 20.0 pg/L, 30.0 pg/L. 40.0
pe/L, I HOEfE LR 4,

Feik B S 11 R 70 25 Bl 1R 48
2 FME (n=11) IBERHERZE 3 BRRUALE 154
B FR A 0. 025 pe/L,

F4 THEEL%LHE

AR B/ pg- L ! I
Y 0. 003
5 v 0. 031
i0 0. 065
20 0.131
30 0.191
40 0.258

MFE A TTHL S B0 ~40 ng/L N5 IRIkIE
EELMERR, JTFEHN A =0.006 394C +0.001 277,
X r=0.999 6,

2.5 HEBMENBEE

TR SR AT % 8 -15,8 -17,8 -23
EAREEATINGE 7 WM R B SR LR S,

kS5 FHEMEHBEMEEE(n=T)

e WEsER/ng L P gL

RSD/ %

3.35 3.82 3.75 3.62
8-15 3.73 6.97
396 3.52 4.11

16.32 16.57 17.88 17.56
8-17 17.21 4. 06
18.21 17.05 16.86

31.57 33.45 32.56 33.86
8§-23 33.00 3.01
32.45 32.65 34.52

PNFE S T e 4% SR A - 0 A % R A0 A R VR TR TR
FETEREN AR R ZE R 3.01% ~6.97%
2.6 [EigERE

ot FR AR K AR DA AR v HEAT AR LSO 2 , 45 51
W6, M6 A% M6 7 82 4P R T M i i T 7 4
RBENIFR IR 2 90. 40% ~95. 30% ,

&6 FELAM AR E BRI E 4R

R RESRE iR Nsks (a1l g
8 /pel7! /pgeL! /pgeL! /%
IREE 1 2.37 5.00 6.89 90. 40
w2 4.85 5.00 9.47 92,40
5 3 8.79 10. 00 18.18 93. 60
IR 4 18.56 20. 00 37.62 95.30

2.7 ABHEFRYE(CFAAS) S ICP-MS &8
23
A B2 R F RS S 1ICP - MS J7 ik R il
B3 DIPTSR, ERIERT,
%7 GFAAS ¥ 5 ICP-MS ¥ %l 404 £ thxt

s GFAAS ﬁl&; ICP - MS 731% FENHRE
/pg-L /pgL /%
HHEK 11 2.72 2.57 5.68
K 12 8.87 9.36 5.37
Tk 13 25.33 24.18 4.64

MR T BLHE TR BT I E SR KA P AR
HIARXH RN T 5. 68% o & L ARk I ( BRI
H95% ), RFi#EER

3.4

A EIR IR EK AR E U A ML T
EEEMHINTR A E TN LIREE T, &
S0P T ROk I E g R AE R AR 7L IR
B 3R v A AR R U B R K A & pH
PET UURE O O A L B0 o B R T UE I A AR
AT . ARTR T XELATRE K SR sk B P SR B
RS BRAE AL, A A5 SRR ] - i T R 2 PR B KA
Hge By R Y BR 05 0.025 pg/L, R EM R R AN
0.999 6, IFR[EZFE 90. 40% ~95.30% , &Ik
MELER G ICP - MS FIEWWEL, BRI EESF. o
e R E T 5o

&% Lk
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80 bl I % 34 %

%5 WEERK(n=8)

TE MEH o/ % FHE w/ % PR AHAARENRE %
Fe 0.031 0. 032 0. 031 0. 033 0. 031 0. 032 0. 033 0. 031 0.031 8 0. 000 89 2.76
Zn 0. 071 0. 070 0.072 0. 071 0. 070 0. 071 0.072 0. 070 0.0709 0. 000 83 1.17
Mn 0.0032 0.003! 0.0034 0.0031 0.0032 0.0031 0.0032 0.0033 0.003 2 0.000 11 3.44
Pb 0.0042 0.0045 0.0041 0.0043 0.0043 0.0042 0.0045 0.0042 0.004 29 0. 000 15 3.50
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Determination of Fe,Zn,Mn and Pb in C70250 Nickel - silicon
Bronze Alloy by ICP - AES

WANG Qiao, WANG Zhi-ping, CHEN Hong,SUN Hong-tao
( Northwest Rare Metal Materials Research Institute ,State Key Laboratory of Special
Rare Metal Materials ,Shizuishan 753000, China )

Abstract: A method for determination of Fe,Zn,Mn and Pb in C70250 nickel-silicon bronze by inductively coupled
plasma atomic emission spectrometry ( ICP-AES) is developed. The sample was dissolved with nitric acid(1 +1) ,the
selection of analytical spectral lines, the elimination of matrix effects, accuracy and precision were tested and
discussed. The linear correlation coefficients of the calibrtion curves were all over 0.999 5. The relative standard
deviations( RSD) were 1.17% ~3.5% (n =8) ,the detection limits were 0.7 ~5.7 wg/g and the recoveries were
92% ~105%.

Key words:ICP-AES ;nickel - silicon bronze ;Fe ;Zn;Mn;Pb
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Graphite Furnace Atomic Absorption Spectrometry for Determination
of Thallium in Lead and Zinc Melted Industry Waste Water

LU Qing-qing
( New Sky Testing Services Co. ,Lid. ,Zhuzhou 412004, China)

Abstract; The method of determining thallium in lead and zinc melted waste water by graphite furnace atomic
absorption spectrometry ( GFAAS ) is described in this paper. The precipitation conditions in water samples are
discussed in detail to improve the concentration effect of the water sample pretreatment. The best water sample
pretreament effect was obtained when the amount of bromine water was 3 mL, pH was controlled at 8 to 9 and the
aging time was longer than 30 min. The detection limit is 0. 025 pg/L,and the average recovery rate of actual water
were between 90. 40% ~95.30%.

Key words thallium ; graphite furnace atomic absorption spectrometry method ; environmental water sample



