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e St 0 VA 80% E R IR AT AR Su b /K532 B S0min, 4T %37 30mA | i & /E 280V, #, 4,7 i% 600mL/min,
Bk A2 1000mL/min, M Z IR FRKEEE A 0.05 ~2pg/L, X A% 23 r>0.999 RAF 4 0.2¢ F
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5o AEATARHECHL BT 7= A7 Ml b v s R Al 23 £
FEFE (1 50000) ) (DZ/T 0011—2015) H & FIE 5
AR, BLE J7 A IR 15 2 0. Speg/kg AR
SR, A_E D5 IS AE AT AL B S 2% T At PR
DA BATAZ A5 26 5 S0H 00 245 A 22 (1 e 715170
G R R, 2 TR SR AT T AR AR B 2 07 5K
HARMEAEX B % REM LA B 50 S A B
IR AR IR S5 G ROUR M o R b
TR WAE AR ITC R ST A LARL e LA
ST

ASSCR T Hh R AR ) B0 E ~ 572G X
I AHERE — ¥ T WHOET T T A1 R RR
AR, X6 P Rf 5 32 AT X bE o [ B 5% T [T R A
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1 85y
1.1 fYZS 285

AFS - 8510 BUBGHEIE - JE T2 (b
AL A R A ) o JEUE: R A0 BT 5 46 I
#v s HE YGRS KT R 30mA 5 171 5 & 280V 5 25
A 600mL/min ; 5 ik S 5 # 1000mL/ min ; 71
AR5 = B Oem; FEAE AR I TmL; SER B[] 4 3254
BF ) 125 32850y 5K T A

HGA - 100 ZY [E R HE - ¥ J5F RO 35 AL
(AERTEEA A RA R o B ARETRLT, B K
253. 65nm; K 2% : UV RE S WA A IR .
700°C /60s ; ff Ak Tk B - 450°C /17 45 oK 55 16 i B
100°C /{4 ;5 B¢ I J . 800°C/10s; #k < it ik
180mL/min ; 524507 =X : I 5 o

B EA AR A RT 99.99%

HLF K F-: CPA225D, 5 43 2 —, %8 2 F i
(b m) A A 2> |5 B8 WA : 1000 L, 100 L, 72 [
Brand A #]

Hg . Se Te, Au,Ag, Pt Pd % 550 % br il %5
& :100mg/ L, 1 F rf [ i B4 B

TR ERIR AR Al ; B IR . o A 205 Wl &1k
PR sl (DL B E 2D o A
FHK: 47K Sl 20N 2 91) 8 4l 7K A 2 1Y) 5 2k K
(bt s oo AL AR A A, fLBH 2 18, 2MQ -
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(30% E£K) .
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1.3 e85 ik
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FEALAR A T AR E T 2 5, 2R 20% FK
VA VA Y R SR b T VTR, 0 i) T A i ok E h
0.05mg/L.0. 2ng/L 0. 4pug/L.0. 8ug/L 1. Opg/L,
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A 10mL 80% F /K75 T, i /K 3 I AT fift $2 1
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JERER R EAUSGI [RIAes F
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LA 1% BORHER A B 0. 05% B TR A% R B ¥ 00X oK
JCE R UERFBOE P B £ 51] - 0. 005mg/L,0. 01
mg/L.0. 05mg/L.0. 1mg/L.0. 2mg/L 0. S5Smg/L, %
MR WAR 7 B B ML B BZ 2R 51 10l BEAT I 5E
LRI X WA 5K T 2R it 00 0. 05ng 0. Ing,
0.5ng.Ing 2ng Sng, A+ 742 —RKFEFHELO. 1g
ARG TR A BGRB8 B S 22 0
s g 600°C 4 %2 20min, i BR 5k B 2= WL &
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Fig. 1 Schematic diagrams of (a) single mercury lamp single
channel and (b) double mercury lamp — double channel

detection
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Efffect of changes in lamp current and negative high

voltage on instrument stability
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Efffect of different percentages of aqua regia on

extraction efficiency
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T4 Hg AR, Au Ag Pt Pd 1 7] 38— 2L T4k,
TERTAL PR FE b 75 2 LU IR \FE R | o PR B S
PRI B T4 LA X A I B s > L o T 8
WERT AN TAEBIE5 18, A SCIERC T % ALY Se 1 Au PR
oG R, b Tng/L oR A5 UE W W A B il 23 501 A
Se fl Aul F 5T R (JC &R MK E  Tpg/L. Spg/L,
10pg/L, 20pg/L, 50pg/L, 100pg/L, 200pg/L.
500pe/L) , 45 F W] Se & KT 100pwg/L ELA7 W
AT, X R SO %Y S5 R — 5. Au ff
FERE KT Spe/L BHA WL 06 4E /= A AT
(Au FI7R A G2 R FE I T oK 25+ 19 Ak 38 i I
), AT R REAL B K Au Y BERRAR LA BR T4
2.2 [SMAHERE - Y RO SRR
2.2.1  Pp )

1455 S0 ST T i B P R i b B
PRI o S R AR 2 e A SR A S B B R R R 2 e
TR o FEMARIERE — ¥ IR IR SO G 1 2 U] 38 2 5K
(TR RR PRI i B NI AL B TR 22 S AT
W8 2 A e PR AR JC R EE 2
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A R i B SR I TR AU R A B e A S ki L P Y
K R PR R BE TO0CAE N L0 25 I3 MR
T AR B4t E] 20s 40s .60s .80s ,100s . 120s H52MH
L ZAfig i [R] =60s FHINRSS R R AT, 28575 JE I
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Fig. 4

Detection of rock samples with different matrix at

different pyrolysis temperatures

2.2.2 FEAY TR

A RS 45 A 120mL/min  140mL/min |
160mL/min , 180mL/min, 200mL/min, 220mL/min
250mL/min, i85 Ing 7K T 3R & A WO B2 A8 1k
(KS) o B0 RN B R W WO B A2 AL, A TR
SESRAFTR , BB, SR A8 AR W HhoE e Y
AR X G AR 2 7R 2% A B = ) H X R AR
P 253. 65 nm Lk ) I A8 A4 gl gy T e A W O
FEU AT . S ULl XN R A T B EOR
JCER LA, AGRTCR bR E(E & & 10ng FE47
&2k R (L R vy QA T A B
180mL/min LA F i 10ng 5RICER JL-F-TEiC 200 (5
B <2%). BORARY BEEHET I R
WFFE TR AL 0 G0 it IR, A it 1 55 i 2 1R
T 10ng, K 25 5 R A7, WAL IZB00 i FE AL g 1
IR TR GUPERE B MU A Y . 285 H IR R
JE VL BRI, e FE I 180mL/min,,
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#H A& (mL/min)
Bl 5 8RO 5

Fig.5 Effect of carrier gas flow on absorbance
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2.3 Wb ks G etk ks R

BR AL — ¥ I3 WSO A bR vfE il 2k —
PIA RN .y =0.0352x +0. 0027(?&&;@@]3@0 05
~5Sng , ZEPEAHIC R r 25 0.9999) s BGHIE - J5i 9%
JotiEEARE 2 — U\Uﬁ?ﬁfﬁﬂ:y =1234. 3x +
12. 3427 (L6 EAH S 250 r 4 0.9996) ; FASE B —
TIOOCEE MM & — RIS ITRE R v =716, 6x
-5.2631 (ZLPEAMH RS r 7y 0.9998) , Kt FR
(LOD) DA 11 k%8 Hit B hnifEdm 22 (SD) , H LOD =
3eSD/k (k SEbniEM 2R ) 7158, 159 3 A A -
‘N}iﬁﬁw&cﬁ‘ciﬂ‘%& MGETE - R T2 ta ik

— I 9 O 3 1k 1Y A S BR 4390 0. 0046ng
0.057pug/L\0.099pbg/L,TJu>‘(X1_ T8 58 AR A B
kR T 42% .

HRAEFE S FRAERE 0. 1g, [EMAZERE - ¥ JE TRk
S A A R I T VA A H BRA 0. 046 gk,
5 AMYU GRS RO - R TG AR
FEREN 0. 2g, HEFEAR BN ImL, 7546t FR H0. 285

we/ kg, LA T IBLRR 4 262 45 H e R 1. 7 pg/ksg

T DA A SERE — W R P ISO B A A
PR LR I, 6 A H PR 357 0 R b 5 A R
( <0.5pg/kg) o FRANANERFZMET , BRDERE - ¥ )R
TFURSO G AR H BRTE bR T A B 34
2.4 WIRhT I RS % AERR Y

HARIEE o, A ORI N 7 ~ 13 pg/kg 5%
HHEAR, UL BT AN [R5 A AR DL IR R AR
H RV EE (4 ~ 16pg/ke) HEATIASS (n =7) , MIASE
R 1, EARIERE - IO ik R 28
ETEE I TR () 25 A T HRAEAREY) ot A 1
(BTG Y (E SR AR AR — ¥ T WA 33 1k B v
T B2 LA SRS %5 B2 (RSD) A T elcatk i XU JE - J 2%
eI

HH EL B R AL B RGETE - R 28 Y66 I% 7k, &
PRIERE - ¥ B IR OGS 6 AR R ORI B A
PG ATABIR A —8 FA0 AR SOK B ERE -
V8 T WSO 1 1 kR ) SR A S 1o FH SRRk
DLHATIC S 9 T3 2, NS B DL M b 1, [
IRIERE - R IR FIOE L B A D 2R

DA B A e A 3t A R A ﬁi‘ﬁlﬁﬁ PERORE AR R I AR R AT, PERESR R B S [E SR
R 1. Opg/kgo PUL, BRI XUETE ~ T2 RIS —2
1 JTIER SRR 5 K
Table 1  Precision and accuracy data of the methods
R e A HERE - V2 R RO s MGBIE - 5T 5Ot Wl TE - Ok
N (HE D o
G PRUEM | 7 escpisgf RSD AREGI2E | 7 WKSSIMA9ME RSD MM | 7RSI RSD  AHRHEZ
(neg/kg) (pg/kg) (%) (%) (pg/ks) (%) (%) (pg/ks) (%) (%)
GBWO7103 | 4.1+1.2 4.04 1.4 -1.5 3.87 9.9 -5.6 3.53 11.2 -13.9
GBWO07106 | 8.0+2.0 8.41 3.3 5.1 7.55 8.6 -5.6 7.27 9.5 -9.1
GBWO07108 | 16.0 +2.0 15.8 1.3 -1.3 15.6 7.3 -2.5 16.8 10.3 5.0
GBWO07122 | 3.3 0.8 3.37 4.2 2.1 3.45 15.3 4.5 2.81 14.8 -14.8
262 [ARERE - VRl TBOR IR SORILE S A 25 AR & i i 00 Le

Table 2 Comparison of Hg content determined by domestic solid sampling — cold atomic absorption spectrometry instrument and

imported similar instruments

R fmm e EEBHE Wikng  OHR RS0 e
(pg/ke) (%)

4.3 707 (LUMEX) RA —915M zgﬁg 2£:;£¥mi“ WA 0.7 1.2~8.0 a2
T35 3573 ( MILESTONE ) DMA - 80 fﬁ;g% 25352?05 BERS 4.4 5.3 o ] e ke 22
LS (LEEMAN) M -C e a0t o i ; o pE
#]8 (LEEMAN) Hydra - C ggﬁg g(‘)ngL;i“sigs 45 0.06 2 P e i3]
393K 1973 ( MILESTONE ) DMA - 80 g;g% (s)bég(z/;nligos WEERAEY 0.9 LT kR
FFIC LR 5E - HGT2321 z;ﬁ% (3)'5(5)(];6“““ e 0.01 5.2 25 g2 136
3037388 ( MILESTONE) DMA - 80 i;ﬁ% o Bk 0.2 22 kR

T HoA-100 SRR O (Bl a 0.046 42 A
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Determination of Trace Mercury in Rocks by Dual - channel Atomic
Fluorescence Spectrometry and Solid Sampling — Cold Atomic Absorption
Spectrometry

LIN Jian — qu
( Beijing Haiguang Instrument Co. , LTD, Beijing 101312, China)

HIGHLIGHTS

(1) The detection limit of dual — channel atomic fluorescence spectrometry was significantly improved by 42%
compared to that of conventional single — channel atomic fluorescence spectrometry.

(2) The solid sampling — cold atomic absorption spectrometry overcame the issues of difficult sample handling,
volatilization, and contact pollution by significantly improving the detection limit, memory effect, and
stability.

(3) The performance of a domestic solid sampling — cold atomic absorption spectrometry instrument is equivalent to

that of foreign products, thereby promoting its commercialization and expansion of application scope.

Collection of Weighing Solid sampling-directly
rock samples \ mercury analyzer
| r
|| — SN
= ) .
No samples preparation / Qs - - Results
Comparison
and analysis
> ———>>| Conclusions
] Samples Atomic fluorescence
Collection of preparation spectrometry
rock samples
v i ]
- l -

Water bath extraction /7 \ el e = Results

by aqua regia S ﬁ

Hg lamp-1 Hg lamp-2

N~

Atomization device

— 520 —



554 3] AREEAT . WOEIE ~ S5O RE A HERE — Y 5T SO I A2 5 A R R 5540 &

ABSTRACT

BACKGROUND: The detection of trace mercury in rocks typically provides biased and non — reliable results
because of the complex internal unit cell structure, incomplete hot water bath acid hydrolysis extraction,
volatilization loss, and contact pollution.

OBJECTIVES: To establish a more effective method for the determination of trace mercury concentrations in
rocks.

METHODS: Dual — channel atomic fluorescence spectrometry ( AFS) and domestic solid sampling — cold atomic
absorption spectrometry ( AAS) were used to detect the total concentration of trace mercury in rocks.

RESULTS: Under the optimized conditions of dual — channel AFS, the samples were extracted in a boiling water
bath with 80% aqua regia solution for 50min. The current was 30mA, the negative high voltage was 280V, the
carrier gas flow was 600mL/min, and the shielding gas flow was 1000mlL/min. The concentration range was
0.05 -2wg/L, and the linear correlation coefficient was greater than 0.999. The sample weight was 0.2g, method
detection limit was 0. 285 ug/kg, and relative standard deviation was 7.3% —15.3% . For domestic solid sampling
—cold AAS, the sample was determined by direct injection without chemical digestion. The carrier gas flow was
180mL/min, pyrolysis process was conducted for 60s at 700°C. The concentration range was determined to be
0.05 —5ng, and the linear correlation coefficient was greater than 0.999. The sample weight was 0. 1g, method
detection limit was 0. 046 wg/kg, and relative standard deviation was 1.3% -4.2%.

CONCLUSIONS : The solid sampling — cold AAS was found to be more effective than dual — channel AFS in terms

of operation, detection limit, and stability. It is more suitable for the determination of trace mercury in rocks.

KEY WORDS: rock; trace mercury; dual — channel atomic fluorescence spectrometry ; solid sample — cold atomic

absorption spectrometry
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