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WP EZAMEE P B2 ScE “ERrZE k(2024132 5 (EIZRMEILEHZE R 2K T Fik 2024 48
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FEE AN A WS R TR BN A RRAE . WA 8 B A BRA R L MR G FRA
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2. BEER

@ HEik
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AR E AR EICR, T T VL T =0 R AR TR I E o HERRRS I TCHLIE T 7= P A 4%
LR, BRSO bR i s TR B AT, WERINE AR A R TR S, A e R
Y BC 7 VR AL RN e s R S s ECHULAE TAE P2 b, ICP-MS R SEi W I e i ik R e R ARk,
B BhASE T g s e AR, DAL N A5 s A TIOR8 X AR R el A A E R T R,
TR P i 22 4 o

@ Ik

(AL T =5 22 RocERME ISR & 55 5 A% (ICP-MS) ) (GB/T 30903—2014) &
SEZAR, AMER RN AT EE R HIE, #hge, . RiEAE S, AR (R RE . IREE
IR KGR SR AT BT IR ETT SE B AR E N 2, SR bRV OB A Iz iE M, AU TAT L,
TFEER “TEHEIT . BEA EZANE, FRELRTFHPRUER AR K" BER . Jeit i ERAS I 7 i bR v
AT ST LR, R SHEEN B, fEEITTEE el

@ BHEX

(2023 FEEZIMELIHER ) Pl SRICEZAREA S . SRR 4, IR B IR SE
— SR FE bR, SRR PR v SRR R RO, SR ORI N R A A eI e 4 L A
B LRELRIRE ., BT BE A E S, FEe T HREEAKE” BEAZEER ., 2014 4F
BUCRATR AR (P T dh Z2BOCR e RS %55 TABE% (ICP-MS) ) (GB/T 30903
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—2014) Wiy ICP-MS LI E TCHLAL T i h 2 T 2R Y98 SO, SR JeLA T AR BT R RO TER
FEVEE S TR TR R EOR S o ST IR B ER RIS MEZEOR , AT AR 13X TIURR E Y — LE N 45
T BRI FE,  LAE BB ARTCHUE TAT M BB 2Kk . (TR0 2R Boc R e Aol & 55
B FRBTEL(ICP-MS) ) (GB/T 30903—2014) B Sii24F, prifErh il AT EHR . ik, £b
Fe, W ARIEFGE X, WHIEATR AER IR IR D IR B BORMAE R SRS . B TTIZbRE AT SE AR E N 2
HESRARER AN IS v, RV TAT T, MFEER “SHHEIT. 6 WA EZ e, 2k
FEFFMER A" BYZR . et I T B R UE B TTAF S AT ik 20 & e, A3 S IHERER H Y,
PREETT R R ora b,

@ HATEFRKTE

CIHUAL T 5 ZBocR e SRR & 552 1A BT % (ICP-MS) ) (GB/T 30903—2014) 1)
BT, G54 E N IO T 5 P 2 BT R i b SEPR S S T, SRR AR AT BT .
1E. N3, MRS T R RBR, PR kel . Pl GEE, RER . Bl ZEAT, AR
K E PSR
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10 T R S B B b At 45 A o
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S
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WG SR TR BGEL(ICP-MS) ) EZARMERTHRG , & 5EA b T ENIMRIERA RBRTORE, JF ™
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SR 1) B A3 [P R -

—Hn T RS SR T ARBGERET B R ERT ST CRE SRR T
W7 CZEFETTIT S0 CEMAITR SR K CFRNDTR SR BARTERIE S

— WM CPUBATEGEC SR T RREET ARTEAE
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— R T AT —ENA;
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— T B B” AR, i (RIVERER ) 7 SOk ¢ (BURME ) AR BRINET L, BT bR
W22 S” THARAR
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(=) MEEREBITEZANETHILHE
1. EBicsE 2] B A SR

O (HBFA ST AR 4 1855 WEWRMEX) (DIN 51002-1-2004) ;

QA %L R YRR SR IIE B G SE T IRTEE (ICP-MS) ) (GB/T 6730.72
—2016) ;

@ (TSR HAEY A KR 2R s 58 18 A, SR &Y. ML RERIE B SE
TARBRIE ) (GB/T 12687.1—2010) ;

@ (AR B A B IR R SRS E N ) (GB/T 23942—2009 ) ;

& (HUEA RIS CESS . Bl . 8L AL R EROIIE AR A SR RS ) (GB/T
26193—2010) ;

@Y. . B BESE 34 FhoCER 1IN E —HUBHE & S B IR (ICP-MS ) ) (SL 394.2—2007 ),

2. AUWIBHR, a1l ARG S5 R TR (ICP-MS) I 5E JCH LI T it A BT R & B SEPR
TE00, X LT AR BOCRIIE B GA53 TR0 (ICP-MS) ) (GB/T 30903—2014)
FEZIRESATELT, AR EEBRNEWT

OHEH T “PILFTTRAL” BIAREFE L5

QT B A SR TABIRA(CP-MS) 7 CREY U 0T IR CRE
FURETINT “ZETE T e ERAOCR SR & FIDCR BT ARTERIE X

@HEH T W PR RELIRLNAE;

@HH T R —ENE;

QR T B AL K B 45K,

@1y Btk C (BEpHE ) R IE A AT R AR BR  “Bifsk D (ORI ) FrlloT iy T
PEFIHER . Bt E (BORHE ) ICP-MS & b W 2 7B 1 TR "S53k .
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I AR TR R B A fe T, BRI A0 O (A SO AN B3R IE LS8R % T AT
AUSEBRER S . ASSCIFIFRSE AT AT BERY 22 xR, (5 DA R IBGE 1 Y 2 A PRSI, PR IERT
B EZA RIEILE 51T

(2) L

PrifEda th 1 AR & 55 B TR (ICP-MS) il TEHLAE T il b 4 Js AR 4 R A+ BT R ik
FISRPRL ARSI T HIRUERE & A B AR BUEE (ICP-MS) JIE JCHLAE T b 4 Js Ak 4 s
ZRBOCRB R, KRR R BICR,

ABRHEE F T IOHLAE T b & Z2 R AR B A BT R AR AR sl R BRSEAJn B ERE , HTH
R A B TR (ICP-MS) BETIIE

(3) ARifiFnE X

BT “PURAT S BORTEFIE S, BT RUEHE S B TR GEIL (ICP-MS) 7 A"

SR REIRT ERT BRI CRIERER T CZETE T ISR R
BILRGE” & “THIDTREE” BIARERE L.

(4) )5z
AR R () SIAZRREH T FNE, DAURBIE A TR0, fEm iR AE

PP B R RME . PRI BRI, FAL U IE AT R IE RS 7, SRR T RIERGHEABGEL, Fifl
MG LA T 20, B 5t i A AR, SO e A TR . ARYE TR B IR, XA ITR
AT REVESCE AT

(5) G slpt A

iy H R s R R SCRILE , (8 a5 L3k T e R iR 2 A A BRI B, R 2 1
MRaf e e T o LA B, — B R JCHLIRAT . MR (HNO3) | #hR (HCI) | Z5IR (HF) | =
M2 (HCIO4) | Bifk (H2SOa) 5 Z&FOhRIER W A UEAR Y BT IO s K RE AL i R (25 °C)
AKTF 0.005 5 mS/m,

(6) Uit

RUBRR S S5 B TARBOES e RGE  WHIRSE, KRS, BTl 0, BTERRS. Bk
oyEsas . RN . PR SRR B RGN, T ARRCRE R / SO B A

(7) g IR

SRR AL (SEERE AR L RN L ARERCESR ) L R TTR RS | R SR Rk
B TR K8 e, SRR, R ) FNE

(8) fHHE

P IR QTR S A5 R0 . (IERREE SRR ) 5 2 3540 B pnifil i 07 ik B 2 Pk 5 Fa e 1Y
FAT ) GBIT 6379.2 WHLE M e K% 3 o W] — S50 % =5 N 3 5 PG 2% 8 v 76 [) — 5 AR A IR0 2 4%
TR, HFE— AEREA DT 11 REIESL T, 6 = N bR 2 FlE N E M.

(9) i

FERRREVE R P oINS 2 (0 R ST ARV, 43S0 IR wiE R 5 R v rh Rl T 3R A o v
JE (pg/mL) , ARIEIAREN TR bR ST e B, BRI A e Z M bs FIICR
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=, EEREEIEHENST. GRRE. RARZFEIE. MBPANZFUR

(—) MEZSRIEHIHT

i, RHE LK 1.

1, ICP-MS MEZXMU I =mPRRTESE

1) M (Rl PUsEfbEk) HG/T 6329—2024 1 7.4 HiE 71k ICP-MS Il E 22 it &

*1 54T AMSLER

. w/ (pg/kg) B FEE bl 22 SO/ | ARXThR (R 22
1 2 3 4 5 6 w/ (pa/kg) (pg/kg) RSDI%
£ 8.5 9.3 8.2 9.0 8.8 9.1 8.82 0.41 4.65
M 25.8 23.2 22.3 23.9 24.6 26.1 24.32 1.48 6.09
il 28.3 25.3 24.1 26.2 25.0 23.9 25.47 1.02 4.00
B 7.1 6.5 8.2 6.8 8.0 7.8 7.4 0.70 9.46
5 18.1 17.2 19.5 19.2 19.0 19.3 18.72 0.89 4.75
i 8.1 9.2 8.3 8.8 9.0 8.7 8.68 0.17 5.83
#l 26.8 28.2 25.9 26.9 25.4 28.1 26.88 1.13 4.20
% 8.9 7.9 9.2 9.1 9.4 8.7 8.87 0.51 5.75
h 8.7 9.7 8.3 8.8 8.5 8.2 8.7 0.54 6.21
% 18.0 17.3 17.1 15.3 16.2 15.1 16.5 1.16 7.03
& 8.7 9.2 9.0 8.8 8.2 9.2 8.85 0.38 4.29
el 7.9 8.4 8.0 8.5 8.0 8.8 8.27 0.36 4.35
il 20.2 18.8 19.2 21.3 18.8 19.9 19.7 0.97 4.92
22 24.2 25.4 23.4 25.3 22.1 23.2 23.93 1.26 5.26
9 9.2 8.0 8.8 8.6 8.3 8.2 8.52 0.44 5.16
£ 8.9 8.8 9.2 8.5 8.7 8.0 8.68 0.41 4.72
1) 8.5 8.3 8.8 8.9 9.2 8.5 8.7 0.33 3.79
i 8.7 9.2 8.5 8.2 8.8 9.0 8.73 0.36 4.12
B 7.6 7.9 8.8 8.7 9.2 9.0 8.53 0.64 7.50
3 8.6 8.9 8.4 8.8 9.2 8.2 8.68 0.36 4.15
it 8.0 8.3 8.8 9.0 8.7 7.5 8.38 0.56 6.68
Gl 8.8 8.5 9.1 8.3 9.7 8.9 8.88 0.49 5.52
i 20.2 18.9 17.2 17.9 17.7 19.8 18.62 1.21 6.50
il 8.8 8.6 9.2 8.3 9.0 8.9 8.8 0.33 3.75
2) ICP-MS M B . Bt b2 moos A, R L& 2. & 3.
x 2 MBRER
E_— w/ (mg/kg) B FHMH PR 2E SDI | R AR 22
1 2 3 4 5 6 w/(mg/kg ) (mg/kg) RSDI%

Br 7.04 7.04 6.99 6.99 6.99 6.99 7.00 0.03 0.40
o 8.43 8.33 8.33 8.38 8.13 8.18 8.30 0.12 1.40
& 1.95 1.90 1.90 1.90 1.95 1.95 1.92 0.03 1.40
kit 4.79 4.74 4.69 4.74 4.79 4.79 4.76 0.04 0.90




7S 0.60 0.55 0.60 0.55 0.55 0.55 0.57 0.03 4.60
3 1.15 1.15 1.15 1.15 1.15 1.15 1.15 0.00 0.00
il 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.00 0.00
5 2.35 2.35 2.35 2.40 2.40 2.40 2.37 0.03 1.20
£l 86.74 86.54 86.84 86.74 86.88 87.03 86.79 0.17 0.20
* 3 MERHE
. w/ (mg/kg ) B FHIH Wil 2z SDI | RAXT AR 22
1 2 3 4 5 6 wl(mg/kg ) (mg/kg) RSDI%
PE 1.70 1.75 1.75 1.65 1.70 1.75 1.71 0.04 2.40
2 22.25 22.35 22.25 22.30 22.35 22.40 22.32 0.06 0.30
ki 0.70 0.70 0.65 0.70 0.70 0.70 0.69 0.02 3.00
B 17.91 17.81 17.81 17.71 17.76 17.81 17.80 0.07 0.40
Al 16.16 16.11 16.06 16.11 16.26 16.26 16.16 0.08 0.50
% 29.28 29.78 29.78 29.13 29.28 29.88 29.52 0.33 1.10
G| 0.40 0.45 0.40 0.40 0.40 0.45 0.42 0.03 6.20
7N 0.30 0.30 0.35 0.30 0.35 0.35 0.32 0.03 8.60
45 3.14 3.10 3.10 3.14 3.14 3.10 3.12 0.03 0.90
i 1.56 1.50 1.55 1.55 1.50 1.50 1.52 0.03 1.90
£l 3.64 3.69 3.64 3.74 3.69 3.64 3.67 0.04 1.10

2, ICP-MS MEZH M I=RPEFRTESEREERL

1) BRARER ™ L INE R, . BRI it D 52 B HONS 5 B8 B IE 5l 705091 T3 4 FI3k 5.

x4 TRERIR-Hh
FATHE g 1# 2# 3#
1 1.95 1.90 1.85
2 1.90 1.85 1.90
3 1.90 1.90 1.90
4 1.90 1.85 1.90
5 1.95 1.90 1.90
M/ (ma/kg) 6 1.90 1.90 1.90
7 1.95 1.90 1.90
8 1.95 1.90 1.90
9 1.95 1.90 1.90
10 1.95 1.85 1.90
11 1.90 1.90 1.90
FHIE w/ (mg/kg) 1.92 1.88 1.89
FRE 2 SDI (mg/kg) 0.03 0.02 0.02
FAX bR UEN 22 RSDI% 1.4 1.2 0.8




R5 MR -F

SFATRE A 1# 2# 3#
1 1.70 1.85 1.70
2 1.75 1.85 1.75
3 1.75 1.90 1.70
4 1.65 1.75 1.75
5 1.70 1.85 1.80
ME(E/ (mg/kg) 6 1.75 1.85 1.75
7 1.75 1.75 1.75
8 1.75 1.80 1.75
9 1.75 1.85 1.75
10 1.75 1.85 1.75
11 1.70 1.85 1.70
FHIE w/ (mg/kg) 1.72 1.83 1.74
bRtz SO/ (ma/kg ) 0.03 0.05 0.03
FxIbRUENR 2 RSDI% 2.0 2.5 1.7
2) BRTR SN 7 it I 22 3 % BTG 2R WG 2% B S uE B 3 |9 TR 6. K 7.
* 6 R —R. .
SPATRE S G Ni Na Mg
1 2.57 29.0 27.9
2 2.56 28.8 26.9
3 2.38 28.9 27.7
4 2.46 29.9 27.4
5 2.50 29.0 27.9
M/ (ma/kg) 6 2.57 28.9 27.7
7 2.55 29.9 28.5
8 2.71 30.0 27.9
9 2.35 29.3 27.4
10 2.36 29.7 27.7
11 2.46 29.7 28.2
P w/ (mg/kg) 2.50 29.4 27.7
FrifEfR2E SDI ( mg/kg ) 0.11 0.49 0.44
FAX AR UEN 22 RSDI% 4.4 1.7 1.6
xR T HEREH—R. R, %, W
METHR WE¥dE/ (ma/kg )




Pb Cd Cr As

1 2.0 2.2 2.1 1.1

2 2.1 2.1 1.9 0.9

3 2.2 1.8 2.0 0.9

4 1.9 1.8 2.2 1.0

5 2.0 2.1 2.3 1.2

SEATIN 6 1.8 2.0 2.2 1.1

7 2.2 2.0 2.0 0.9

8 2.1 1.9 1.9 1.1

9 2.2 1.8 1.9 1.2

10 1.9 2.2 2.1 1.1

11 2.0 2.3 2.0 0.9

S X 2.036 2.018 2.0545 1.036
PR ZE S 0.13618 0.1779 0.1368 0.1206
HHXTFRIfER 2 RSD 6.687% 8.813% 6.661% 11.637%

[Fi] — S50 %8 B N H R M 9 BEE (] — S GRS AR RIS 250 R, IR — A DU E Rk 11 Wk, i % b
HEMRZEEE 2 0.02mg/kg ~ 0.49mg/kg, ENEE M (RSD) JEFIN 0.8% ~ 4.4 %.

3. ERERAR
1) ICP-MS g H vt FHAR R4S Rk . A . B 7 i p s [ e e s i UL 7.

x®7
Mg Cu Zn
METE
1# 2# 3# 1# 24 3# 1# 2# 3#
SE AR/ mL 100 100 100
JOARAT BT /ug 2.64 2.53 2.88
Iz /ug 1.5 3.0 6.0 1.0 2.0 4.0 1.5 3.0 6.0
ARG /g | 4.15 5.92 8.84 3.51 4.35 6.62 4.44 6.02 9.19
FREICE/% | 100.7 109.3 103.3 98.0 91.0 102.2 104.0 104.7 105.2
2) ICP—MS Mg TV BRER A 4T . Ha. 8%, S-S s s ORI IG5 I3 8.
=38
Pb Cd Cr As
lPESTo S
1# | 2# 3# | 1# | 2# 3# 1# 2# | 3# | 1# | 2# 3#
SE MY mL 100 100 100 100
JIARET B /mg 0.20 0.21 0.21 0.11
JnAR /Mg 05| 1.0 | 20 | 05 | 1.0 2.0 0.5 1.0 | 20 | 05 | 1.0 1.5
JnkR)EFf/mg | 0.63 | 1.22 | 1.80 | 0.67 | 1.11 | 2.33 | 0.74 | 1.09 | 2.07 | 0.52 | 1.02 | 1.53
TR R /% 86 | 102 90 92 90 106 106 88 93 82 91 94.7
3) ICP—MS I B fRES . BmRER k4> 15 4 8 Ju 2 i 1Y IR IR A s L3k 9.

&9

9




s WA (EAHA 100mL) Wik (EZF 100mL)
) T o . IbRE B | AR | ARET BT . IbRE B | e
L fndrE/mg JnprE/mg
/mg /mg 1% /mg /mg 1%
Co / / / / 0.17 5 4.67 90.0
Ni 0.03 5 4.47 88.8 / / / /
Cu 0.02 5 4.89 97.4 0 5 4.68 93.6
Mn 0 5 4.76 95.2 0 5 4,52 90.4
Ca 0.01 5 4.85 96.8 0 5 4.48 89.6
Cd 0 5 4.29 85.8 0 5 4.34 86.8
Cr 0 0.25 0.23 92.0 0 0.25 0.22 88.0
Fe 0.03 5 4.79 95.2 0 5 4.59 91.8
Zn 0 5 4.54 90.8 0 5 4.32 86.4
Pb 0 1 0.86 86.0 0 1 0.91 91.0
As 0.04 0.5 0.48 88.0 0 0.5 0.43 86.0
4) 1CP—MS il HF Tolk g A AL b &R 43 B 48 o 3= ey ISCRI s didis W& 10, % 11,
* 10
M TTH ERWR/mL | WdrAETEE/ug | SRR /ug AR s B/ ug T EcEE /%
1.000 1.0383 80.9
Fe 0.2292
2.000 2.2200 99.5
1.000 1.0138 97.4
Ca 0.0401
2.000 2.2841 112.2
1.000 1.0293 83.0
Mg 0.1991
2.000 2.3953 109.8
1.000 1.0342 81.5
Al 0.2192
2.000 2.3291 105.5
1.000 1.0238 94.6
Cr 0.0779
2.000 2.2795 110.1
100
1.000 1.0338 85.1
Ni 0.183
2.000 2.2445 103.1
1.000 0.9799 92.7
Co 0.0533
2.000 2.1483 104.8
1.000 1.0284 80.7
Cu 0.2218
2.000 2.1532 96.6
1.000 1.0671 94.1
Zn 0.1258
2.000 2.0095 94.2
1.000 0.9310 91.1
Pb 0.0196
2.000 1.9130 94.7
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1.000 1.0246 94.2

Ti 0.0825
2.000 2.0270 97.2
x1
WsETTR EFAERYImL | InbREiFUR /Mg | IR/ ug JbRJiE BT/ ug Jbz IR/ %

Fe 0.4275 10.00 10.2217 97.94
Ca 1.1874 10.00 10.7898 96.02
Mg 0.2202 10.00 10.1009 98.81
Al 0.1698 10.00 10.2485 100.79
Cr 0.1364 10.00 9.8644 97.28
Ni 100 0.0971 10.00 10.1441 100.47
Co 0.0438 10.00 9.9043 98.61
Cu 0.0426 10.00 9.9288 98.86
Zn 0.2872 10.00 11.2136 109.26
Pb 0.0443 10.00 10.3216 102.77
Ti 0.0504 10.00 10.8211 107.71

TEER BIAR ISR — B2 7280 % ~ 120 Yo Wl N, ARUKERIEANAR [P35 400 1k /2 20K
(Z) KARZFRIE

FEIHE T =i e FOoCR IIE S, AUEH & 45 B TR TGRS (ICP-MS ) B 00 iz 1L AT 5t
HEA AR . REER . By BGNAES IR . SRR | EAILA, S TN
KEALLAEI
(=) BEAXBNEFHR

ARUAETTH N A EZUE N T HRTEHLE TAT A A oK, AL T gl rh A BOT R & B
R 5 T vE E BAT L E A, SIAGEE R et AR Tk, e b EoRSEE , fest T ATV AR N7
ETH, PRBE T T ah rp A BOTR & BEE SRRk L ERIE, AR I AT S PR e 7ol
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	⑥增加了“附录C（资料性）待测元素测定的可选波长及检出限、“附录D（资料性）待测元素的干扰和消除、“
	指出标准中使用的部分试剂具有危害性，操作时须小心谨慎! 使用本文件的人员应有正规实验室工作的实践经验
	（3）术语和定义
	标准给出试剂或材料的相关规定，使用的试剂应选用优级纯试剂经纯化处理后的试剂，可用亚沸蒸馏酸纯化装置进
	电感耦合等离子体质谱仪:由进样系统、冷却系统、真空系统、离子源、接口、离子透镜系统、质量分离器、检测
	1）按照《高纯工业品 四氯化钛》HG/T 6329—2024中7.4规定的方法用ICP-MS测定杂质


	在无机化工产品杂质元素的测定中，电感耦合等离子体质谱法（ICP-MS）具有十分广泛的应用前景，其具有


