5510 %45 6 1 SRNEST 5015 0 T ke = Vol. 10, No. 6

2020 4F 12 H Chinese Journal of Inorganic Analytical Chemistry 8~13

doi:10. 3969/j. issn. 2095-1035. 2020. 06. 003

Wk HR-REREAEE T RE (ICP-MS) &
MERRAHPEMERITE

E o o RE IR
(1. @8 A% FEE R, 8 R 210023;2. § 2 A% HBA ¥ %5, %% 210023;
3. BEMAEERER,®x 210046)

W E WA mn 5k e E G NN SRR R X 25 W T i 5k B A S i AT R B —
TR B A I I H TP e AR S R 25 ) (2015 AR O L. I E S A B i 5 M4 BT &
(As.Cd.Cu.Pb Fl Mg) .t Ak Tt ip 1 e ASCRT DU AR AT FEL IR & 55 88 IR BT 1) TAE S8, 38 5 1k il
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Abstract Metal residues in drugs are harmful to human health,so it has become an important test item to
detect the metal residues in drugs. Base on Pharmacopoeia of the People’s Republic of China(2015),a
method was established for the analysis of five metal elements (As, Cd, Cu, Pb, Mg) in montmorillonite

powder,and the optimal working parameters of inductively coupled plasma mass spectrometry (ICP-MS)
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with microwave digestion were optimized in this paper. The instrumental parameters and microwave
digestion conditions were optimized. Through the optimize, the limit of detection(LOD) was as As 0. 05 pg/L,
Cd 0.1 pg/L.Cu & Pb 1 pg/L.Mg 100 pg/L.respectively. The limit of quantity(LOQ) was as As 0. 02 pg/g.
Cd 0. 03 pg/g.Cu & Pb 0. 33 pg/g.Mg 33. 33 pg/g.respectively; the repeatability and stability RSD of this
method were not more than 5. 0% (n =6). The recovery rate were between 70%—125% for As and Cd,
75%—120% for Cu,80%—115% for Pb,92%—105% for Mg. The method was validated by eight batch
different brands of montmorillonite powder from home and abroad, all the assessment results show that
this method has the advantages of rapidness,simplicity,high sensitivity, good stability and accuracy. It can
be applicable for the determination of As,Cd, Cu, Pb and Mg of montmorillonite powder samples. This

method can provide theoretical basis and technical support for quality and security evaluation of

montmorillonite powder.
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B AL (CEM A HD s FA2104N HL 7 K- (15
AR A BRAFD

52 AT B AR (CUP 2% 68 %, 7 M i 3k 4L 2% It
By AT BRZS T L Eh R (UP %% 37 % . 75 JH & Fiig 1k 27 It
WA AR, ek, As, Cd, Cu, Pb Hl Mg ¥5 #
it &7 W (1 000 pg/mL, db 0L 7 6k 3 2 B R
B .
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12,1 kA
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Table 1 Parameter setting of microwave digestion
BIRWREE/C AR A /min Z5HIREE/C AR E /min
% i 5 130 8
130 5 160 8
160 5 185 25
1.2.2 ICP-MS %

SEE I T 1 g/ L IEIE WO ICP-MS (1)
IR S AT DA - SR 5 R B0 s A 55 4 24 r/min,
KED #5552 i A i 3 3. 5 mL/min, 55 & U
YB3 K BL B HE ) 50 s I 5 B 328 B A5 3 1 ) o7
2L H AP Mg LY Sce AER; T Cu As LI Ge AN
B CARA In AN AR P P Bi AR . (LA
() N BR E RS TE AR 0 A i R v R 24 A 24 20 pg/ L
B AL I Y o AR U AR ot A A A 25 VR R T A T
VW T R AT R e B AR U3 ) o LA 8 {1 A A
B o W 3 S A AR A, 22 B oA il o TR ) R 3
VS MR HE TR LT HSRAR R I TR B
1.3 ZWHE
1301 A oV Y I

D BRI 45 o3 B HESR B2 B 1 000 g/ ml
{14 45 B 0 38 B o 45 T TR0E . T 10 06 i 198 4 YA
Fel A 1 mL 42514 As.Cd 10 pg. & Cu.Pb
100 pg B

2) R TINS5 TR ) ) 5 « B A LA R OC B bR
fift 2 P WGE T FH 10 VO R RR VA VRS B B RE 1 mL &
As.Cd H 0.2 pug. % Cu.Pb W 2 g MW

3D BRUE T AR 7B ) 45« VAR B BUAS PR OT R A ifE
TIPSRV T35 5 F 10 20 S PR VS R B 1 mL
As.Cd 43514 0.5.1.2.5.10 ng, & Cu.Pb 435K
10,20,50,100,200 ng M s #EREFLHL 1 000 pg/mlL
Mg TG F b fifs £ 1 TS &2 FH 10 20 Al 198 V5 UG
FIRCR 1 mL & Mg 43 %1k 25.50,75,100,150 pg
IV . AW .

1.3.2  PIbREEH il 2%

U VA B S TR S A T RS B KRR R
MR 1 mL & 1 pg MW .

1.3.3 B AR W  25

1) As B 5 WY A% PR OSSR A BORE
0. 15 gO i 2 0. 000 1 @), & T 7 1t v U £ T
e 8 mL YR, #FE R R 1 SEEAT
T W R 05 MRS E1 % 60 "CLATR , BU i
A FE BT R EE A 50 mL Z B LA, B
TG e 3 U HIK M B R 20 5 #5214 . [

il 2 AT 6 3 SRR S A 2 s
2)Cd.Cu,Pb, Mg ¥ jif 5 W 1 6l 25« FK HUSE it

FHCRE S 0,15 gORS B % 0. 000 1 ) o 8 T JE 1if 155

TR W AL 2 mL AR .6 mL R, K4S

“As B IR AR R

Lo3.4 bR W il &

1) As i 3 W00 5 . B RS2 A H0ORE A
0.15 gCR§ i 22 0. 000 1 g) . B T ifi 1 1 v T8 fde 0 T
FSE R, N 2 R I A R 5026 ~ 150 %6 I AIK
Hh LR R KT IR R LAY 5 R i D 3
2 B AR AT 3 4.

2)Cd.Cu,Pb, Mg Jill b5 ¥ W (1 il £ - % L 52 i
FHORE S 0,15 g B % 0. 000 1 ), B F1if JE i 125
TR D T A E R i A R A A R 500 ~
150 %0 AR« i = Pl B2 K I 9, FE A S5 08
Vo YL I 5 B0 b P AT A% 3 )

1.4 (St

T B e B ) 467 % A7 AsM CdL™ Cu™ Mg,
25 Ph, H b As M CdL® Cu” Mg L' In 7E 1 W F%
EPHLAM BAE A R JFAR A Y R i I
A8 1 75 X 52 9 0 AT IE .

D B B3 YRS B - 35 . ARl £k
THEATAR R MR BE . 7E [RRE 09 40 BT 2600 R AT 25 A
B AR B R A 1

2 HR5UE

2.1 HRBEBRAENIER

WA BN T oK R R S B, Horh & K
) Al,Ca,Mg.Na.,Si 0 &, MM H A E S
J& As.Cd.Cu.Pb & & ¥ 5K 2 [ i I 5 52 0 A
BORE i g As.Cd,Cu,Pb fl Mg, % pH=1.2
HCI 200 FAHUK A 0 W b ks — 2 3 —
B A% 2 Y TR R 92 B T v 38 BT At st ) e, 3 590
S/ TR TR PR 4 AR S R, DR I S 56 R
B . o TS B A B — R SR 1 R TR 4R B
b ATV TR IR - L AT 7 v IR % P I AR T R T
4 A HCL & 4E W g b &4 CL L ICP-MS il
EMFSTE MR ArCL (LR 2 X RIT R As B
AT T R 45 A 2 MR L AR S5 A
EAs BIERES T HmA T HNO, , HE # 0 ot 2 1
eGSR T HCIHHNO, 184 T A 5
2.2 ICP-MS i & 4 9 iE %

Xt F AR S RN T R e K P (I3
D ERIEXT As Fl Mg T80, 75 AR A ZE B LT
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XF AT T H AR (STD) | He filf 1 42 38 (KED) |
O, Je W 5 (DRC) =FpE =, & 3 DRC #52 20% 58
BRAE i o i) As 1R R I S5 o E 1, STD A5 X g 22 B
KO EIUEL W] 2R, 286 % BEM AT
A REAEFE M 0 R S & i, SO R KED #5 X i
EEMNEEZE T LM IR (Ca® \Na™ \Li7)
Xt As Pb.Cd,Cu, Mg & & % W 1 5%, 25 5 s
TE A 5 2% AT DAY BR 5 55 LiO NaH  Ca'™ " K&
FEB U 85 19 T4, Tk [m) B I 52 52 3t A i
B As.Cd.Cu.Pb fil Mg &R EERY.

®2 BETHET

Table 2  Potential interferences

JLH Jo i W T ¥

As 74.922 ArCl,.Sm™+ Nd+* .Eu"™"
Cd 110. 904 MoO

Cu 62. 930 PO;

Pb 207.977

Mg 23. 985 LiONaH.Ti" " Ca't

2.3 WiRTERIERE

DA 92 2 — o [0 422 s X A A o 325 ICP-MIS
B FTESIMA AR s — 2 AT DU 1 00 W AT
0 R o 0 o S/ R T AR T s 5 — RN AR T R
S0 o0 2= AR WA ) B v 3z 52 e — 30, LeqE S AT LA
Xif AR 2R AT R B IE WA R IR AR RS
PRUE I RE 9 MER I . DRI P s oG 2R R R G 3 ek
WAL E S, NARTE TR A SR OT R A
T 4 i RN ER — B RE L RE S R AEAE AN S R
B it R A A R B B AR s TR I AR S 56 DN o 5
Ik £ Se B Mg W bR;™ Ge 8% Cu.” As Y
B, In B Cd AR B R Ph AR, AR IR
& LA A6 (CPS) S 2 %K 5 7 15 2 CPS 314k
REIR B 1T, X FEN R 32 T4/ RSD /v, £ G B X6f
S5 E FE R Wkl s CPS T EOURBE L K
PIAR IG5 198 0 T 50 b A A e G

WONAE . £35SO A I T 2R 110 W 7 (R, A 52 56 1B 4%
WHRICR M A 20 ng/mlL,
2.4 HEKRHR

T B AL S0 25 0T o DA 26 I 7 =5 AR O T T
11 Y AR R 3 A% A HE D 22 (3S) BT X L 14 ¢ I 8
RURBEAE A R, SEE AR B 00 R 1Y Iy kA R )
K As 0. 048 ug/L.Cd 0. 033 pg/L.Cu 0. 042 pg/L.
Pb 0. 021 ng/L.Mg 11. 808 pg/L.
2.5 FEEER

P S i 5 U RE S P 1T W AL ) 2 10
R AR ARG 25 (LOS) BT % 1w 14 7 I 56 32 Mk B A Oy o 1
FR ., JFESr Ha AN, SE8A5 )00 & W 7 i
RN As 0.05 pg/L.Cd 0.10 pg/L.Cu 1. 00 pg/L,
Pb 1. 00 ug/L.Mg 100. 00 pg/L.
2.6 Z&MH5EHE

W AN [ 9 B8 19 15 10 0 2R I, A4S JC R 1Y T
R E(Cpg/L) A AR, LUE S5 GE RO R
AR Z 1) CPS FAED i 9h AR bR Cy) 2 i A5 o i
. BRERYLS MU RMLER LRI
YIA/NT 0,995, 3 fiR .

R3 SHTENEEFEREZEHEXRH
Table 3 Linear equation and its correlation

coefficient of 5 elements

ex  CeHRE/ Yty B S b X R
(pg+ L7

As 0~10 y=51.047C+1.996 8 0.999 4

Cd 0~10 y=160.71C—0. 005 2 1. 000 0

Cu 0~200 y=2830.27C +229. 69 1. 000 0

Pb 0~200 y=2 335.1C +2 552. 1 0.999 9

Mg 0~150  y =61 497C—298 385 0.998 4

2.7 REEEE
TRCAR DM RE 0 A SR R A 6 U AR I Y T
RXERUEK 4 PR,

x4 BEEEXZR
Table 4 Precision test(n=6) /lpg L")

TR I 5E (. K E RSD"
As 5. 341 5. 070 5. 190 5.478 5.431 5. 445 5. 326 3.1

Cd 0.274 0. 264 0. 281 0. 284 0. 299 0.282 4.4

Cu 10. 039 9. 995 10. 354 10. 071 10. 048 9.926 10. 072 1.5

Pb 56.761 56. 443 56. 295 56. 432 55.742 55.642 56.219 0.78
Mg 76 136 77 069 75 554 74 988 75 444 75 648 75 806.5 0.95

R R N P
H1 & 4 TR, B T 2 A A X AR 1 i 22 (RSD)
0. 7800 ~d. 400, AL ] WL 77 5 (¥ G 2 B R

2.8 JInkRE YL
HHNAR V& AR U 58 . As B S 2 ] i 3R o
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89.2% . RSD=4.9%; Cd HyF 4 [ iR H 101%.,
RSD=3.9%; Cu /¥ F# it % K 101% , RSD =
4. 6% ; Pb -2y ISR A 110 % ,RSD=4. 4% ; Mg
() 247 [ 0 %k 99. 8% . RSD=1. 4% ,i% J7 ¥ 1 °F
47 [ g 3 o R A o U5 ) 32 T 1 ) M R
2.9 XERHERNE

il FHABLE A 75 200 E N A 8 ASAS [RIHE IR SRS (]
i P 52 JE AT AT O I B, LA A 5 TR

x5 SANHERPSHITERIERNER

Table S Contents of 5 elements in 8 samples

/(mg « kg™")
FE i As Cd Cu Pb Mg
S A HL 1307018 1. 764 - 9.495  20.527 22 398
S AL 1307028 2.001 - 8.626  19.606 22 021
ST 1307038 2,024 - 8.153 18.710 21 284
24 H 1806028 2. 792 - 2.960  18.336 24 074
2 A # 1806038 2. 580 - 3.315  18.626 24 958
Smecta©®N05500 2. 272 - 4.480  16.099 36 835
B KOM14136 2. 381 - 12.616  19.543 29 319
% kOM11661 1. 798 - 18.562 17.759 35 973

3 g

XoF 52 JI A BRORE e R AT RO T S 38 L AR R
sl AR B 3 AL S B R A5 K 45 3 e A
TR AR A ST T — T B R PR M R Y S A R
H As,Cd,Cu,Pb Mg 4§ 5 F 4 J& JC & & & 19 Wik
T A /ICP-MS W 4 J5 % . 38 2o X P 5t 07 vk 1) 5 By
R b DI A | 28 B2 07 15 00 #E A o AR it 2D i
A P R S L DU 5 SR B B i R U AR
FMERR L . A S 52 0 A BE 25 0 0 4 e o A
PRALHE AR S [ I 3 g 0 52 A B BSOS 2 —
(M) {0 7 T LB 4 b 42 i) 245 b 199 JB3 &5t 9 X 24 4
IR 2 e A EE SN
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