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RAKGEPREKRNESOGWAERAR

CETRENES A EX R0 € A

1. PEMZEGMIREDTFR FEMRAEEFERLRE, M BB 550002;
2. PEBFEBREFFRAER, L5 100039)

W OE: RAKEPROSREIN ng/L R, AMUELTE, MAEMNESBTRZZRTR; MARKER
FHRBRIESRTFRAELEENEAR, (FERY T XRAKGEREBAL RIS ROMER T EE; BTk

R HEREB T 0.02 ng/L, LR FHEUEN 101%; ZHEREHTFHERRSBAHE (BEREENTS
KBEATBEK ) PREFES Do

KR KRKEK; BEBOU; & BEST
RE IS 0657.31; 0614.243 ICHRERIRED: A ITERS . 1004 - 4957(2003)05 - 0010 — 04

RA/KEP RO FBRME(0g/ LK), BRFSHESY, HEHRBEKEPARESHRESE—
HE2MRMAEYHIRAETFRIVIBMERRZ, A EIE ESRSE, 80 FARTHA K& RSBIMER
BERASATRY, H BTfeEf T R E R ARKEAREESREENLRECARS L. A4,
RFFTETE SR E KA Y IRIL2E IR TAT N RERRIT R, Hit, By KP@RBRARESRY
ARSI E, REHAKEESRED ROGEWHRAFEAELRBOER,. BTERER
8 FR B0 B0 SR AR 8 3 4 1 PR ng 8%, X3 T RARK IR BSRINTE B frakifl, — BB KRB ATEE
BAGRAL 2, Wi, ARLTEENIBPERERK, —BORS, KARKE P SRR EBUE
B 100mL, REFL O, ZRRFELEFERT AME, HEERARBHERFIOCRRWER L,
TATERS T HERR BN EKEDPARIBESRNTE. SURMKITEAL, 2 TERFRERD,
RBERHFRR.

RRKAEPRESRN DT EERZRPM, —FREBAZESS, —FEIRBRERFR
gro ASHEREBRF B RAKEFIRERI S D THEEIESK . BERMEK, AIBHESISRE
R TR EE L He® AT EHRER; BHEREEREN DA L8 W HE R He®
Bk, ETRE_MBETER(HS ) ; BREHESZ BrCl HALA He’ A B EHER R He WK, —

b, RARKIEPRBREEN 1~ 10ng/LY, I BEESERKN0.03~0.2ng/LY), FHHERESEMT 0.8
ng/Lls.ﬂo

1 COERSY

1.1 FENBSRAA

ROMEERG: RARS, KUK = EEL . T8, MRIFESHINME, Soda - lime TH
B, B OEDE; ROREFRIECHRRE(MEKREMRE Tekran A FAEFE) : Tekran2505 FrME R
I, Tekran2500CVAFS ¥ 5RAL; niftep B . IRFE R RINEFHRE(BH), B BakBER
%t (NANOpore ® Diamond™UV ultrapure water system) ; B DUSR Z. 46 AN ; BHBIT; 18.2 MO - cm #B4E
7K, KBr 1 KBrO;, f£4%&f HC1 # HNO;, NH,OH - HCl, SnCl, - HO, B4i&l<.
1.2 X7 ECH

(1) HCl, HNOs: TR L MATEMA MR SERERRRAEF- AN AR AR LEB LR
HirnE, B AEEHMEEN GRS NRET RS, BRERPIK,

(2) BrCl %%k : BX 1.08 g KBr BIA B 100 mL R84 HCL o, FIREBEREZRIEHE 1 h, RS HEHN
ZIBIA 1.52 g KBrO;, B BARERENBAGC, MBS T, BHE 1 EEIL, SEAS
&, FRTFXARGEREREH).

(3) NHOH - HCI(250 g/L): BREX 25 g thRRIS AL, RTE 100 mL R4 HQ b, I RIS,

WREKI: 2002-11-12; #EHR: 2003-07-01
EE&TH: HEX GAPFEES T B (40173037); P ERHERFIIMEH AL HRFEBWE
RN Big/H(1973-), &, AT SBA, BLFRLE .
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PA 400 mL/min FFEZE A LKA 10h A£G, ZEBREFPHHER.

(4) SnCl, (400 g/L): FREX 40 g SnCl, - HO HAFTE 20 mL ARR4E HA (B3 BIYE ), #F SnCl, - HO
SV, UL 400 mL/min AEERFALTEES 100, BERN PR, 85 HBBAKESSE 100 mL,
1.3 XWHE :

TREFEFELREFKENRE., HRE 1E 205U LS EERER, 25ERENM|
BRI E RS
1.3.1 REHAERMKENESE 2% US EPA Method 1631 7 (8,

1.3.2 AHEMRT REIMNELFBEARSR, BNERSG{ELT, FRLRZHFEXKETF (0~
4°C), B—FE% 24 h WTE 60 mL/KEEH 0 3 mL 2T S 718 A7 HNO,, 28 d NEFEITAMFT, BRI
AR SR

1.3.3 KEPFRAMEE KEPREIESRAST sEGERD -
EAFHNE DE—BM, RERFIINAFAR., —

mE 1 PR, BAASSLERER, L 350~ 400 J' !
mL/min A3 358 A S AL 30 min, He LT E, F
28 Soda - lime REKFEHEERNSE L, MAMKE
R - BEFEAAEHTHE D, BESSKRUEEE =
B T, HZANEALTRESHMEFASERE Bk
4y EREZSERERTE 500 mL SHIEF A 300 mL =
BOK, P WBRRSSRETIEE, BEE 2R% T —
hHTRE. FINSARAGNET KRS, dksE Fig.1 Preconceniration of mercury in water
ER 30 min IAREE. S1OSMENE—HEFHE samples
Mo WRSSRBEERFERE, B0, WENTM 5pp  rewow oy pran
AN, ST REE -, Rk [ RER )
i Hg BN He®, Eilt, AR EHOUmATHEE = _|T &
B, Bk, HERETROSEFERD, FERILRE, 4
h AfE, EHERAEELEREHIT, B S50 mLBLEK
INAE] 250 mL S HaME S, FI0 2.5 mL PB4 4 HNO, i 1

Pl
gL

ELTEY

mL SnCl,, 38 PA 350 ~ 400 mL/min & 264X, 30 min, WEE SRR BB

MRHEENEZH. YERET BRIKE AT InA KEE#+1T MR R R W

W5z, KBEN B 10 mL ZKBE S 0.5 mL HNO,. =

0.12 mL SnCl,, #afR R M H#HTHE . BRI T E— 8 B2 RS TrNE R

%g 10 mL ﬂ(#o Fig.2 Analyhca.l pmeedure for mercury deter-
RS AR SIEERMRE, AREF 240 %8 10 mL mination with golden  trap

JKFEDN 0.05 mL BrCl, ERTHEY 24 h, BAHEFFE

AR EALR He?*, A 0.02 mL NHOH - HC % 3 b i sy A 0 g Ze i,

1.3.4 REMUIMAHRE BEZ KR - BETFROCRNFEE, ARESHEMEELESE L
B, EER 2HRERAWEMRAFER, K& He' #ARRMEAFNGES, BH{UBRIERLE SR
SR NEREER, RERENSE TERERETE L SRE,

1.4 KERIWARBPFENTFREEBRA*

1.4.1 SCWRMMESRSRER BAKERSHEMBRE, 7£ 50% (p)HNO, B&ESA 2 h, Bl
BHE, ARABAKHRRES 3K, AIMMESAEER. HERIMAENZS% US Method 1631 77
2B PR AT IS Y TSR o

1.4.2 TWEARBREIBRIRSTROER SSPERYEETHRBREE, —BF AR SRR
W, RERMPIBMERSEEAESER. Hit, THESNMEERFERE, SASKBERE
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RERERAIICA W RILER, WRH S RSREERRR, SHEAZRATERNSS. BfED
BHER—KUETE., FHANIRAMREFR, #% WIS HREEMMBF A ITH,

2 HR5iE

2.1 WROARAETLIEHRL

2% 5L 36 % A Tekran 2505 H ZRIRIBELARHER LS, LABLIE Tekran 2500 ¥ J7 T 3L B RAL o
ARSI TR BLAUR S BAEARE eI, REMEXRPEERNT r=0.996, KT BEETEEN
y=2404.5 x + 1 475, x {HFEN 0~ 500 pgo
2.2 EANEER

SR FRMRENIS , 4 MRS — AR RIS E, I PR 1 AR
2 WA S TR MRAER I, SRED, WRT A RIS EI7E 0.085 ng/L WL, THRMBIE
ZAEALN 0.01 ng/LEH .

TR R R A TR 1 ng/L 559078 R G055 (R EHEAT W, SRS ALY BB
ARMESZ 7, EENERA LT RN SRR,

2.3 EYEXREFTERE

AERBRACAXIAH RN 10 ng, HHERAE
KHBRN 0.02 ng/Lo  TEE AR A BAOBIK - HIARAEN
LH(FE 1), BEREN 93% ~ 110% , LR FHHEXIRHE
WEN 4.47% o
2.4 EIEMH POKBERRRAREARGEL
M

X A b LK RER R AR AR (B 3) 4R
B WRAAR . BRAEERATELERAR, X
B AT T AR K AR S R, AF ,
MR RRAITE SRR LSRG Ry | 0 TACSREARNGRES

| ig. e irend of mercury species distribution
SEBRAL VSR AL AL O

in water column

F 1 BKPmIRERSIRE R
Table 1 The results of mercury recovery and precision experiment of blank solution

1 2 3 1 2 3 1
Original p/(10“ ng - L") 30.5 30.5 30.5 30.5 30.5 30.5 30.5
Added p/(107*ng- L") 30 30 30 80 80 80 50
Found p/(10™*ng- L") 61.3 60.4 63.6 110.9 105.2 108.1 81.2
RSD s./% 5.27 3.67 -
Recovery R/% 103 100 110 101 93 97 101
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Speciation Analysis of Ultra Trace Levels of Mercury in Natural Waters

YAN Hai-yu''?, FENG Xin-bin', SHANG Li-hai''?, TANG Shun-lin', QIU Guang-le
(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang 550002, China; 2. Graduate School of the Chinese Academy Sciences, Beijing 100039, China)

Abstract: Total mercury concentrations in natural waters are only in the range of ng/L, and interference and
contamination make the direct determination of mercury in water samples difficult. In this paper, a method of
two — stage amalgamation pre - concentration coupled with atomic fluorescence spectrometry (AFS) is proposed for
the determination of ultra trace levels of mercury species in natural waters. Its detection limit is 0.02 ng/L, and

its average recovery rate is 101% . This method is also applicable to the speciation analysis of mercury in other
types of water samples.

Key words: Natural waters; Ultra trace level analysis; Mercury; Speciation analysis
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