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ICP-MS 72: 1 5 PABE K AR LR

M 4 #iRF I M Bk ETHEE ¥ &%
TR AR SN s, O 450004

W OE. PR 7RSS E TR (ICP-MS) MR KEE B ik, HET
BT SAEGE G BE P AE W &5 SR 2 B) 9 22 Stk . A SRR A, 3% ik DA B 45 K R v i A A T R T
ik 6X10 " mg/L, fMnAREIWR A 92% ~103% , S 2 0] G 250 v B 24 KRR T R S A SR T 4
r) 5,

EER . B ICP-MS; KR

Determination of Total Phosphor in Environmental Water Samples by ICP-MS
CHEN Chun TANG Li-tong WANG Nan LU Xin-yan WANG Yuan-yuan PENG Hua

Henan Environmental monitoring center, Zhengzhou 450004

Abstract: The total Phosphor in environmental water samples was established by ICP-MS. The
difference of determination of the test results was performed, and compared with the traditional method.
The limit of detection of this method was 6 X10* mg/L, The recovery was 92%~103%. Additionally, the
matrix interference from the dispel of complex water samples was availably avoided by using the Collision
mode of He.

Key words: total Phosphor; ICP-MS; environmental water

BERAYAERWLTEITE, KK DS RS, Mk &R IRIOKER, BEHR L
PSR B AT . H AT B2 FERABTUMEEE (GB 11893 -89) R T @ik
(HJ 669—2013), FdrikfFfedfE BBl ARG R, RYEVEEA, DT EH . & BRA AR S
iR R S SR A AT (RS s R R A T B PR AT E B AT 4 SR A YA B ARG
EREXEE, dARMASH TR AR BARMEEET, REUER, RERE, MriESE B
MBS — B AE (10.48eV) B, JB THERBILE, KR ICP-MS % Bk i 17 76 it B AR AIE
SmEN . BT, ICP-MS e BB E R . AREH  BBET R TS R AL, A ICP-
MS AR H 5E A R S8 #%%%%ﬁﬁﬁ&%ﬂﬁm#%ﬂﬁ%ﬁ M T 3 7. — b R
MRS T A KRR R BRI 7 8

1 SIS

1.1 U5 F

7500Cx % i ER A 25 B AR RIAY (Agilent A7, EED, Milli-Q #ali/k&% (Millipore A7, %
), (AR 1, BT EAREAR (ESFREYRBIZ L, 1000 pg/mD; MBEFRERE GRER
PUARUERE ST 5 SUMARAR (GBO4A—1750—2004, 1000 pg/ml, EZAE A48 &b T AR

ML) 5 FRdE TAERO B ] 20 IR B R B s AR (Ml Fluka) . SERR/KHESR B S KT Kot
AV EK .



F+ kAR BEMNFRALSHLE

#Fz1 ICP-MS R 1ESH

BEE = SHUE (LEE =7 SHHE
SHTh % 1450 W B MR 0.8 L/min
PR 1.1 mm FACREE 4°C
FAAR 0. 97 L/min R/ 0 3
BHS R 13.0 L/min Bl R AR Bk e

il 48 s i SR 4.0 ml/min

1.2 ELRNIRIEE

RAELNRIMAL, EHESENNRITR S, RS P&k, MEREHMAM, HESHEKL
WAL, PR TFRESLBALU, AES WIENERMTAKET B IR ERE TR ALK
e P PRVR BEB E 4 50pg/ L.

1.3 KEERMRETAIE

1.3.1 ICP-MS %4

RS, RERESRSEHZEHA ICP-MS . SRR MAMRELSTEAR 2%, REHER
(120, 45pmiBIRfE) BT,

1.3.2 444 ik o4t

BURE G 25. 0 ml B FHLECEMA, IBCRIEIBR, MA 2 ml (1+1) HERK 2~5 ml BREER. 76
MR A E S, GBA RTEROE, AR, A Sml AEER, BIMMEE AR, FHIREEE BRI,
R JE N 30 ml 7K, HN#E L) 5 min, BOAJE, N1 FEEBKIERF, MMEE WA RENEMate,
FERN 1 mol/L BBV KL RIGF 4R 2, FAMBS), BZE 50 ml LGS, IEREHR, N HRLKT
U8, HRUKGEI BB, —HFEALAE T, WBERL, SRS HITH .

2 BRI

2.1 #RETIEZEMLT

WER AP e & s, R R LR R P, BELS5 000 pg/ml B4R HEAE & B KM BER 5.0, 50.0,
250.0, 1000, 5000 pg/L MIRFIGRHETAEMABR, H 2N HMRERZZIE, B4, KMEEBPLER Y=
198. 6X-+10 126; #HEF %K »=0. 999 8,

2.2 JFIEMAE LR

JIEHE H BRARYE (FRBENEI A3 r B ERME TTBOR R (HJ 168—2010) Mt A “Fr i4tEFE R
WEIE” #AT; BERE 7 HERRR, HETIENRERE (SD), DI 35 SDENKHER. 2t
B, AITERRIR S 6X10 mg/L, FEAMRXTRA 2. 4X10 °mg/L.

2.3 THENERE

2.3.1 AAxig £

RIS VEREA IEARE VR R IIAE &, HorP RS 18 (GBW203416), 2# (GBW203417) H M #tr
B, FEGR 38 (GBW203948), 4# (GBW203949) MIEBEBRELAREE, BEAL S#. 68 MLk, A
ICP-MS ¥ T AR, SHERMSHELR, FEMHRE (LE2). EREXYH, ICP-MS koK
BRI IHAR X IR ZE I TE 5 Y6 AP, R4 FRBE WIS 7K R S 0 A SR



®2 ERSFENRERE

ZRIE A 5 AR A

: , ——
e %zi/ ﬁiﬁf RE / % e %3%/ ﬂiﬁf RE/ %
1# 0.424 0.417 =7 4% 1. 24 1.19 4.1
28 0. 210 0.212 1.0 54 0. 245 0. 255 4.1
3 0.531 0. 542 2 1 6% 1. 45 1.41 —3.0

" T R T - L B B o 2
2.3.2  SRFRHES G e in =R

WHEEEER. 2%,

S#. 634 AUKEE, . PR BB AR E R, [EBETE 89

PR S35 50 ng/ml Al 500 ng/ml, EAHMAREEFATIIE 6 K, BOLFHEMERLERER, REK3. 4
REW, ICP-MS Wiz Hredh . ARAERE S R SEPRKRE B BB AR B Rl 9200 ~103%%, AR AR
/T 570, ULRAAREEI RE KR & FPk B MR BE B RRETESF

R3 HROFMREKER (n=6)

F5 Wb EE/ (mg/L) IFRREE/ (ng/ml) Bl / % RSD / %
Z=H K H 50 96 1.8
24 0. 210 50 92 1.9
5¢ 0. 245 500 103 2.2
6% 1.45 500 99 2.7

2.4 FHENBEBRERR

HER LUARSE, REX 55, 6 # FMET T HREEENE, S0F70E 6 K, HHEHAHE
XiRERZ ; HSERRERESIOEENMESRET T ERT. S5RLK 4.

R4 WMOHHEULERR

FE A W | BoK | BEK | BEK | FEK | BAK X S

54 ek | 0.247 0. 251 0. 259 0. 261 0. 244 0. 242 0.251 | 0.007 87
ICP-MS# | 0.250 0. 262 0.251 0. 254 0.255 0. 258 0.255 | 0.004 47

o WL | 145 1.47 1. 44 1.42 1.41 1.39 1.43 | 0.028 98
ICP-MS#| 1.38 1. 39 1. 42 1.39 1.45 1. 44 1.41 | 0.029 27

Xt R PR R T R B MRS R AT « B Hdh n=6, f=n+n—2=10H ALQK:

t= (X, —X2) Vn/ /5

HEBE 55, 65 FMINKRA ¢ EHHIH 1,173, —1.090; FHRBEMKFE a LL0.05 3, f ¢ REH
to.oscio) =2. 228, HIRATH, | ¢t | <to.osci0)=2.228; RIIANASCHSASITDYEEEEF ICP-MS J7 il
HAKP EBNSR T EEER. -

2.5 FHAHER

TESMIT I I K RE QAR FHK . AR 0 SBERT (GB/T 5750. 5—2006), AT A FIXHRE AT RT AL 2 ,
B R ICP-MS B8R A @ AN 8k, W 24 i0T5 K eES , TR vT REAA 75 B B0
ZEFEFOTHREE, FloEsRELR 3 AESZFNOMNO'H WRRFVEERTH; F
Bf, B2%Z3 32 HEFWFEFTRERES TN, WEERTHMNT0,.2S%E, HHRELT, FEriE
AR, BARSK, FIAH He, /s FHRERMANEMK, MEBEHANRANZETFEFTIHERRE, K2HER

THRAEE . ARLHGEFRRARE R MTG5KEEG, INTHRRRRALE HERE, A He R, MIKLE Rk
5 FimR.



P+ RARFBEUEMNFRALHBLE

x5 EREHEEABMUREXNERR (n=6)

g ﬂgﬁﬁu S / (mg/L) RSD/ % RE/%
L HiEask 0.276 0. 245 11.4 13
o 8 5 R 0. 255 0.245 1.8 4
- e AR 1.70 1.41 8.5 21
il 48 Jz o7 AR, 1. 41 1. 45 2.0 —3

" - AR A S BEPUOE BE TR AR

s 5 iR, SREEACA MRS RAN L, Wl AR T 545 SR T 0 O 55 A O o o i 22 47 o
10%, Jouil I EoR . R P oo bR e 822, 25 B 5. RIVEEAR IR0 B RE AR o 2 J )
B, HERETETHTIRERFE, FrU R AR EORETIE, AR 25 T8 T3
MTREEETHRS, SREREHRE, ZAERIK.

2.6 JIEEREEHE

M T ICP-MS (S8 R R GEMIBR N » A7 E3E & T B E TR K BOHOK UK | 1 ek B
TRV B BAR M BOK B 5B X T & BB MEMKEE, Ao 0. 45um JERRS . W5 KRR Rl i
EBERRER i, LTI ACKE R - SRR T A U B R

3 NG

L LA, ATPEMTIERFREE S B 88, BARBEEER . Kb FRAR. 8% B [ R 4 (4
s AEIESIRGT, ATLISHEKAE R E SR R, R BUECR RE T AR, R
B, FhRHEILETE F1, TERRE W SO RA B B N R
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BAgE R O FH OF OEHEE X F I 4
Al B FRER M PG, N 450004

B OE. WHBEENGRIL, RS E TS (n>>20) 22l 45 o il 28 3 A B — bR + SRR S 22
B £k, 205 R R BEAT T E . SER SRR, P M0 7 Bkt BR 435 A 0. 30ng, 1.49
ng, VATHE (n=6) MIAIXFRAEMZEST BN 3. 626 ~4%, 5.4%~9.0%, 90 KN EE K% E L5 N
4.1%, MEFRPEIAEEHITIE, 45R ShRmEEART. R 50— prfE 3R 52 T A A i 2R A L
AR R G2 AR ME I 2R B AR AR B R . BEARAAS PR, SR AVGE A, JOF H ot TR AENZR
KteetE, A8dna T @Rk R .

KR K BARNGRI

Determination of Mercury with Multi-point Calibration Curve in

Soil by Direct Analyzer with Solid Sampling

LU Xinyan CHEN Chun GAO Yong WANG Yuan-yuan LIU Dan WANG Nan
Henan Enviromental Monitring Center, Zhengzhou 450004

Abstract: Total mercury in the state standard soil samples were determined using Direct Analyzer
with Solid Sampling by Multi-state standard soil-calibration curve and Single-state standard soil-calibration
curve. The results showed that the detection limits were 0. 30ng and 1. 49 ng, the relative standard devia-
tions of parallel samples (n=6) were 3.6% ~4% and 5.4% ~6.5%, the repeatability precisions in 90
days was 4. 1%. This suggested that the method of Multi-state standard soil-calibration curve had the lower
detection limit, the better replicability precision, and the better reproducibility precision.

Key words: trace mercury; direct Analyzer with Solid Sampling; soil
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F+_kARAFRBEUEANFRALSBILE

1 SCIEERS

L1 FEUBFREIRAA

Hydra-C 2 8 s EA RN, EEME/AF; Sartorius BAS124s TR, K#ZE 0. lmg, FLH|
Rl dtx) ARRAFE; XH-700MF lgEAF 4D #H, trHESREEZRARAR; &4, FHNTS
g 600°CE K% 1h, BFHRMAPHEEERSER/NT 0.5g; ®MEAiE<, 4iFEKRT 99.99%; GSS £31,
GSD F5| - b Y it , [ Ho SRk AT 53 B o K A 28 b R Ak 2 S A B 5 B

1.2 {U=8%H
1028 B HShUERERS, AISERL EBhibie, (BRI 1,
F1ONEEG
FHE . B R Sk
H] HREE/C A5t ] /s mH Wit/ (ml/min)
T 300 70 HWA 7~17
A 800 60 B >0. 4
1L 600 60
&RFT 600 30
S [E] — 80

2 ZEREiITR

2.1 TiEhZ&eal

bR E AR 2R . MERRFRIL GSS-4 pRdE LIRS 12 i FRRA Y, R 0. 01~ 0. 25¢ Z[EH%]
N, BTFHEMEL, REEFREF, HTEREFENE. BAENEK 2, MKERZHEXRERER
0.998 87, wivkEEZRAHIEREH 0. 999 45,

ZirE AR MER & EFFRI GSS-1~GSS5, GSS7~GSS-10, GSS-12~GSS-14, GSS-17~
GSS-28, GSD-1a~GSD-5a, GSD-7a, GSD-8a, GSD-9~GSD-12, GSD-14~GSD-23 #xf + H#E & T8
Fref, Shit 44 DMARMEL RS, B LIRS SRR —0, RETRE 0.10~0. 20g, BAE TH G

Wb, BEASHERRF, SHTEEERNE. KA RECN 0. 966 28, H¥KE LA XRECH
0. 999 28,

2 WREMZ
e LATE AT 2R A e T e 2
Y=AX+B vk e Bk i3 3 BV HE
A 8.391 1X107°° 1.147 7X1073 9.256 2X107° 1.120 6X107%
B —0.6355 —6. 640 3 —4.496 6 —10. 119
Rho 0. 966 28 0. 999 28 0. 998 87 0. 999 45
2.2 KR

HEWE 7 A=A, ITRENBENERZE S, MEERHR, S5RLES.

MR 3 AT, AR SR G 22 AR o i 2Rk B9 R R 0. 30ng, B AR T B — A o - SEAE A 2 AR

HE 2R A BB 1. 49ng,



