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Determination of mercury in water by inductively coupled plasma mass spectrometry

HAO Wei LI Li WANG Yunping WANG Guifang”
(' Beijing Institute of Hydrogeology and Engineering Géology, Beijing, 100195, China)

Abstract: This paper was aimed at a series of problems, such as volatile and unstable mercury, strong memory effect
and difficult elution, the feasibility of detecting mercury in water by inductively coupled plasma mass spectrometry
(ICP-MS) was studied. The results show that the mercury solution was prepared with 5% HNO,+100 pug-L™" Au,
5% HCl is used as the washing solution, '"¥ Reswas used as the internal standard solution, and **Hg was used to
analyze mercury in water. The accuracy and precision were good, and the detection limit of ICP-MS can also meet the
requirements, it was a feasible method to detect mercury in water.
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SHhE, AR RROR PR EIER D, —BASHEIT 0.1 pe- L HETRIGH BETT ET S d &
AR AE TV K R RE A SRAFAE , R TR I SERGHE AR S48 ] A8 AR 2 — TR K R K AR AR M) RO HE R /K i i
HEY (240 7F 7K ) oK T 3 MLAE A% Hg 89 FR{E J2 0.001 mg- L™ ; (M 28 K RS Bt 1 bR v ) oh B A4 0 30 0 Hg 10 FR A 12
0.0001 mg-L~"( M2 FEK).
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SN SRR AR AR, T EA B R R R, IR AR R Tk, S JLRR AT O vk R B S5 EE A T K A
B OREREW N, REUERRE, THNZEDT ICP-MS ¥k K HERVE T E Lk Bl 98 7T LA 22 50 2 [ I 6 0 A K AG: HY
FRARAEE i, PUAE B Bl Rk 22 19 S 2 TR > (ERIZ O IR ARG B, BT % B A0iCA2 st ,, 59 1
I ERDERE R G, ARIFVERE, SECIRBFRLEK, FRARE L 2 A g LA BRI 25 SR AN o 25 ) R AR SR A ]
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1 SLI8#84 ( Environmental section)
1.1 5

K Hg FRUEE I 10.0 pg-mL ™' (8500-6940, 3 [E ZHEBRM LA FRA ) ; fislE HNO,(BV M 2%, dbafb2&istH o5
JIT) s ERAR HCL(MRZEal, JbafbTT7) ;4 Au BRI 100 pg-mL ™' (8500-7000, 3 [EZHEERIHA RA R ; WARTGE .
Bk Re FRUEAE 1000 pg-mL™' ( GSB 04-1745-2004, E XA 4.4 )8 K i T A8 il i vht ) 5 5% He brifEP BT (11.9+
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1.2 wg-L™") (GSBZ 50016-90 202037, FREEAR- 4P 3B bRERE ST SERT ) .
1.2 RS

ICP-MS 7700 Series FLIBHEA 55 B TR BT ( 2 ELHERBHE A RAF) , (UERSEEEM  HRTIE 1550 W, RAE
TREE 8.0 mm, #HHE 1.03 mL-min™", BEEIEFEH 0.10 r-s~" HEEERIA] syt iEli% oy 50 s, B2 A 30 s, ARG
2 Re MBI 0.3 s, REVUM R 2.0 s.
1.3 SRERUER SIS FIAR A BTk

X%T Hg (R IIZAMENLEL, EPA 2008 IS IR T 5 wg- LW EA AL IE X R 9 — 7 1 % JE 3 Hg LR
558 1) W BRF BN, AR SR T AR GB 5750.6—2006 2 H AUk, Fi il He © 0.00,0.10,0.50,1.00,1.50,2.00 pg- L™ AR TE
MLk =505 18 8] Au WRE 5, KA HRE KBS 538, Bl RS H 5% HNO,, 5% HCl fil 5% HNO, -
100 pg-L™" Au 20010 A0 BEEA 73T L i g0.

2 ZR5iFiE (Results and discussion)
2.1 bR NAR I ERR

GB 5750.6—2006 HE# R M4 H BTiR ol 202, BRI SLEG R H27 He 746 00 4347, PO AR RS Re 0 AR TR FE A
50 pg- L', SRAMGSIEEELIMA.
2.2 BB IR

ROCEA AR SRAICIZEn, RIME AR W RAIFRICEE, ol DLTE s RE A P i, i LATRR, 3205 SR I 2 AR
ST AE 2.00 wg- L HISR)G , 2350 5% HNO,H1 5% HNO,+100 pg-L™" Au mPPed8 s, £00d 2.5 min 2245 7] LIV BER 2
0.05 pg-L'LAF, KT GB 3838—2002 ( i3 /KR53 i kb vfie ) o) T 27K 001 pg - I BRAB R i 25 ik %51 i 9 3
B, ORUREE T 0.1 pg- L™ &7 A BRICACALN , T B FEZR N FRIETI & 200 per L7V Au SFATTHIR, Sh TH R T — - &
FIEAZ NI Ve AT RN RB 2> F 3 min. [ 5% HCL WA DE, KT ZE Lumin 2247, SRS SEE AT LUK B 25 (KT
23 Rt

FERRW G K, AEHATE, T Hobr v ih & A0 2R SR B L A8 82 55 43 51 L 5% HNO, 5% HCl Fil 5% HNO, +
100 pg-L™" Au FEECE AR RS AF 1Rl DI H, LA 5% HNO, b FE R A FRARE I 28, BREE 1 KAMKHH & R EER
/NF0.999, ML 5% HCl F1 5% HNO,+100 pg- L™ Au AFERT FIRPRIER IR, R EL L, 207 1 A NFEE
7E 0.9992—0.9999 2 [H] A LI AT A H R (E/RORE i FFOI A S 555 A 00 sl 4 VR T AR R VR 2270 5 A ARVEE.
AL, 4 B R IE B4R, DR R FRAERLS EW )R, W LMEORIRER R E R S0 1A, XFEREE 1 X
AR ], kSR T DR IR C SRV VR R AN R e 1 R, IR T A TR R KR HER 50 T v 42 B 4R AR ) T BE R 11 ICP-MS
4 o ARG R R B 0.07 - 171, R L R A KI5 HR I S 4 W M 40T R

R A[E YR LA [0 5 e

Table 1 . The linear regression equation of mercury in different periods

it Ji] EVEpF KRB SO 3 P
Time Regression equation (r) Instrument detection limit/ ( pg-L™")
55 1 K (5% HNO3) y=0.0040x+1.3573x107* 0.9997 0.006918
%2 R (5% HNO;) ¥=0.0032x+1.0859x 107 0.9987 0.002363
%5 5 K (5% HNO,) y=0.0032x+8.5024x107° 0.9935 0.002828
%51 R (5%HNO,+100 pg-L™"Au) y=0.0040x+1.4094x 10~ 0.9997 0.009932
%52 K (5%HNO,+100 pg-L™" Au) y=0.0035x+1.1575%x107* 0.9999 0.001211
555 R(5%HNO;+100 pg-L7' Au) y=0.0033x+1.3898x 10 0.9998 0.005317
5510 K(5%HNO;+100 pg-L™" Au) y=0.0033x+9.3932x1073 0.9995 0.00111
%5 15 K (5%HNO,+100 pg-L™'Au) y=0.0033x+1.6594x 107 0.9999 0.005796
5 25 K (5%HNO,+100 pg-L ™" Au) y=0.0028x+2.0469x 107 0.9999 0.008668
£330 K(5%HNO;+100 pg-L™' Au) ¥=0.0030x+2.4959x 10~ 0.9997 0.002105
951 K (5%HCL) y=0.0045x+1.1083x 107 0.9997 0.002464
%52 K(5%HCL) y=0.0039x+7.4234x 1073 0.9999 0.001421
%5 5 K (5%HCI) y=0.0038x+8.2128x1073 0.9997 0.001654
5 10 K (5%HC1) y=0.0039x+8.1758x 107 0.9997 0.008449
55 15 K (5%HCL) y=0.0037x+8.9456x 107 0.9999 0.002436
55 25 R (5%HCl) y=0.0032x+9.1035% 1073 0.9992 0.001674

%5 30 X (5%HCI) y=0.0035x+1.0261x10™* 0.9998 0.005397




i

1728 B2 1k 2 39 &

2.4 JFEERE b TR

PR B#ERE 202037 93 Hdd G, 43 i FAS [R5 S B R AR v ARG DN, 25 SRR ARG A B WL 3% 2. e 26 2 mT A, DU
5%HNO,+100 pg-L™" Au AHEEFTHRAREE T, IAHES RISTERRMEEALEJEFIN , LA 5% HC1 2 BUAAREE, 25/ A
AT AR (B B 2 9 TP AT 45 BT, ARVR BESRARETR IR, 76 5% R FR VW (WA IR AT HARRE 2 70) 261 R, T
R M 3 ], X 28 DS 75 2 0 2 I R S IR e AH AR UG, L 5% HNO,+100 pg- L™ Au BT (14 R ARAE 53 A7
Kl ARG ER | W8 B R B B4

R 2 AFEEFAARbE LR

Table 2 Results of mercury samples of different substrates

P 1] e g TR AL AR
Time Concentration/ ( g+ L™ Diluted multiples Results/ ( p.g-Lfl )
%51 K (5%HNO,+100 pg-L™' Au) 1.073 10 10.73
%55 K(5%HNO;+100 pg-L7" Au) 1.102 10 11.02
%5 15 K (5%HNO,+100 pg-L™' Au) 1.074 10 10.74
%525 K(5%HNO;+100 pg- L' Au) 1.091 10 10.91
5 30 K (5%HNO,+100 pg-L™' Au) 1.077 10 10.77
%1 R (5%HC1) 1.114 10 11.14
%5 5 R (5%HC1) 0.980 10 9.80
%515 R (5%HCI) 0.947 10 9.47
%5 25 R (5%HCI) 0.983 10 9.83
%5 30 K (5%HCI) 0.938 10 9.38

#1F : GSBZ 50016-90 202037 K Hg brfEMI (AN :11.921.2 pg-L7!

3  #5i2( Conclusion)

Hof R PR S R LB R o 5% HCL BE B SR - L 5% HNO,+100 wg- L™ Au N EEFR A RARMEIR R , BAIE
W E M, FRAEM A e BB h LT, BT 00999, R T - I R B B0 IC 4 RR B BT L 45 A e,
5% HNO,+100 pg-L™" Au fit B RIEE, 5%HCI A PEIRIR, B H " Re 7E AR, FTEECHg 4HH KR, HER
RS 9% PR CAT, T ARG Y PR RS 2 BESR, RARIIK ok B — T AT .
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