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Determination of Trace Gold in Geochemical Samples by
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Abstract: Accurate determination of trace gold in geochemical exploration samples is crucial for geo-
logical prospecting. Aiming at the problems of low mass transfer efficiency and cumbersome operation
of the traditional activated carbon enrichment method, as well as the technical gap in its coupling
with flame atomic fluorescence spectrometry (FAFS) , this study established a novel detection system
integrating tetraacid digestion, activated carbon enrichment and FAFS. An innovative synergistic
strategy was adopted, which combined mass transfer enhancement by a vortex mixer with rapid clari-
fication by a high-speed centrifuge. Meanwhile, activated carbon was pretreated with the combined
system of ammonium hydrogen fluoride and hydrochloric acid, and the key process parameters were
optimized as 30 min for enrichment and 20 min for desorption with thiourea at(50+5) °C, thus realiz-
ing the efficient coupling of activated carbon and FAFS for the first time. The results show that, the
limit of detection(LOD) and limit of quantitation(LOQ) of the method were 0. 07 ng/g and 0. 14 ng/g,
respectively, which were superior to those of the standard method (DZ/T 0279. 35-2022). For six na-
tional first-class certified reference materials, the relative standard deviations (RSDs) of the determi-
nation results were in the range of 4. 4% to 11%, and the absolute value of the relative error ranges
from 2.7% to 5. 1%, showing no significant difference from the standard method. This method has
the advantages of controllable cost and high analysis efficiency, which fills the relevant technical gap
and provides a reliable new approach for the accurate determination of trace gold in geochemical ex-
ploration samples.
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P, AR AN REE | fad tE SRR BT A S50 TR R RHEEE . B AT, JREEN
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FARERNEE 55 b, JEMERAE IR B R ESURM 2Pk, BUETRR 28 H 5l T
TEEFAERIRM , 5 FAFS Pl 52 8 RS SERAR WARGE o RNy, ARGEih M o Sk Ar (e 4
ARJEIBR = A et R KT A, AR P B B O BRI A B R A B W WL Sy W B T Vo i 3
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1.1 FENHFSKHA

SK— BB A KA JE T PN (AL SR INBARFF L AR A7) ;. AE163 B+ K -F (M7 )+
FIZAERABR ] ) 5 HAF-2 45 Bt B 23O BHAR AT (bR SR B IEA PR 20 7)) 5 SX-8-10 A HL
R . FL-2 805 B (AE S A ER A PR A W] ) 5 VM-600Max 2 DhBEEIR IR 54, B E 50 mL*
25 B0, TD-5Z s UL (DY) B RS ABR 2] .

SEPRUESE 2T (1 000 mg/L, B RA 4R B AR Al s o)) 5 stk Sk (rat,
AR R R AT s IETER CRIEA KT 0. 074 mm) ; EPEIEAR AR L 201 SETETELS, M
#%58 emx58 em); fHMR . EhIR . WAER . SR (hgal, mEbEIIbARFERRA ) s Pk R (4
F£99.9% LL L, KEFRHESAEARAT) ; IREEIRHEY I (GBW07805a, GBW07806a, GBW07243b,
GBW07244b, GBW07245b, GBW07246a, HEHGTRFABE -IERYFEHLER (LA A B IT0T ) o
1.2 UETEEHE

JTELTE : 80 mA; PE K. 242. 8 nm; TSR 375V FHAMIFNE) . 55 MORMEE: 1145; HE.
100 remin™'; #R(PIHE) P : 200 mL-min™'; HHA(ES) W : 800 mL-min™'; FHA(E) WM : 600
mL-min™; SREFZERS: 2 sGEEGR T8RS BN E 5 M AKEES)) .

1.3 XFIEHI

1.0 /LERMRMRIEIR . FRELL. 0 g Bk, DI 10 mLERFRIE , HAUKFFER 1000 mL, JR2),

20 o/L AL S FRIZINT . FREL40. 0 g AL EELT 2 500 mL 3EMGEAR b, W & /KIS NI 400 mL
WEK, HLAKFEER 2000 mL, R,

TEHER-ARIR A (1 2 2): BIEMERERMA S IRIER , A (505) CHY 5% ERMRIFRE
HEE2~3 7K, B RUEMIRAGZ TR 1 2IRSTU0RH, I\ I& B4l K48 Ik
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55 PR 2% DURRIF ATV R SR ORI SO0 i 0 E AL il PR R B BT

1 mg/L AT bR : FHU 1 mL bRl &80T 1 000 mLASHEH, AN 10 mL FE/KER (1+
1), RAKFRBREZIE, %25,

10 ng/mL & TAEPRUE R . FHL 10 mL & PREZETE (1 mg/L) T 1 000 mLZF=HE Y, JIA 10 mL EK
W (1+1), HARMBEZEZE, 751,
1.4 KEHTRH

FEHHFREL 10. 00 gHFFAZE 0. 01 g) ZWFEE I 200 H FRUEFEIORES S T 2SN, TN IRk
FRIRAE EETHIR 2 650 °C, TEIR AR 60 min JFHUH, BHEEIR . FHERFEEE 250 mL R IR LIELER,
/D AR IR BORES , JEIIN 100 mL 50% /K (BRER . fSIR=3 : 1, f&fltk), = EREmM, TH
AT 150 CAGIRMIFA L b, FIH EAKRVIB ARG . A SiEdl s, S REin S SE% 5miEk
e BURRER S, N3 mL @ SR 30 mLZGHER, FHRZE 250 °C, LUEFEA P 23 fif R ) s
B, BRI E RIRER R, BEJE N 20 mL 50% oK, AR L B 5RIE 70k . JFE IR
A B 5I0 10 mLiGEHER-ACRIE SN 50 mL 2R A8 Y, BT 2 IEEEIRIE S E 4 30
min, SHEERIEPE RSN R DI P, AR SEI0 e B4 5 1) 5 oA LAR (8 000 r/min ) FHE K ) 5.0 b )
(10 min) FEAFE L, F L2 (G LIS I0UE, 8RR A iige, TR UKL Je i XU A%
), DIBRERES SR TR 2B, N 20 mL 50 °C. 1 /LGRS ML, =T 2 IREHEIR IR S
i 10 min, FFIZMEBOREE L 2 25 mL A 2HIEH | o/ LERIREBRESRS, #2155 2 T8 50 mL &0
B, FHRELD 10 min, ATEHR-ACRIRGPITIE, BCE)ZEEEN . SChm e A 1,

2. Thermal treatment:

p— 650 °C 650 C
e
RT, RT

1. Sample preparation:

-8

(N 7

R

Grind sample & sieve  Precisely weigh 10.00 g Gradient heating to 650 °C Maintain at Cool to RT
through 200-mesh  (£0.01 g)into ceramic boat in muffle furnace 650 °C for 60 min
B [g
3. Acid digestion(PTFE): 4. Re—-dissolution: )
/ 50%
Aqua regia .. @ A\
. .‘ 3800 .
=g == —> —
beaker 2
A 150°C
Transfer to PTFE beaker, Coo slightly, hen add:
add 100 mL 50% aqua regia 3 mL HCIO, Heat to 250°C until wet salt Add 20 mL 50% Heat to dissolve
(3:1 HCI: HNO,)at 150°C 30 mL HF (temp increase+evaporation) aqua regia residues
|
-
5. Gold adsorption:
10 mL Activated .
carbon—pulp mix 8 000 r/min
10 min
—>
Transfer to 50 mL tube with 10 mL Vortex for 30 min Centrifuge at 8 000 r/min
L activated carbon—pulp mix for 10 min
6. Elution & Analysis / 7
® Va ‘ ‘ Legend:
ﬂ 50°C HCl=Hydrochloric acid;
= HNO,=Nitric acid;
S 3
Discard JI\ HCIO =Perchloric acid;
H,N" "NH, . HF=Hydrofluoric acid;
Discard Add 20 mL 1 /L. Vortex 10 min ~ Transfer to 25 mL  Centrifuge 10 min, collect | RT=Room temperature;
thiourea at 50 volumetric flask  supernatant for analysis || PTFE=Polytetrafluoroethylene |

supernatant
\

PR DU R A~ P e S0 7 AR i v R 2 4 ) S B0 R ]
Fig. 1 Experimental flow chart for the determination of trace gold in geochemical samples by four-acid

digestion—activated carbon enrichment
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1.5 HFmillE

fE U127 A TAESMET, DLAiACHEDR, Al i<, FIRAGERIRERNAE, EHLIE,
IR AT A TR TR 2R, R Se RN & &
1.6 I{Ediszk

43 AFSEL 10 ng/mL B FRIEEH 0. 00, 0.50, 1.00, 2.50, 5.00, 10.00, 25.00 mLF 250 mLEEM
ORI “1. 47 SCRP IR THE, SRR 25 mL AR, W1 R 5 T Zebrifk
VST, O R BRI AR YA 0. 00, 0.20, 0.40, 1.00, 2.00, 4.00, 10.00 ng/mL., %€, %k Z
USRI (y) SRR B (o) RILE PR R, RIS 5 FE 4 y=103. 330+234. 33, HHK
Z%0r=0.9999,
2 HREITR
2.1 HRERAENERE

WRE R E R, PR 2 R EOK (BRI B AL 8T ME, T S BEMR, BRI
ZoA BCUm s, 0 S I S I S R i . A MK IR B E A, MR P A R R
filem PR CINGERREL . A Abd) S PG FiE R £ E, 3EEHMILS NFLEH, BRE% Y
([AuCla 1) 5 PRI RS P A B2k, S BRAR S S ACR . AN 70 R DU RIS iR &R, TR
RV T R T8 ML, S TR AR . B 6 PR B bR B TN AR TR LA SE,
F1urhL, FRWEMG TR, SMERNCh 57, 7%~82. 7%, T T /K it o e 7 5 62 K DU R 3 fie
RIS R M A CR IR 95. 2%~104%,  FEBHAFFT R FH ) DU IR iRt 7 12 ol B RO AR E /K At

1 REELIEMRT RS

Table 1  Experiment on comparison of sample digestion methods

n 2 dizesti n 2 dizosti
Reference ma- Certified value/ qua regid lg.es on qua fegla .1ges o Four-acid digestion
. = (Non-vacuum—filtered ) (Vacuum—filtered )
terial (ng-g™) = = =

Found/(ng-g™") Recovery/% Found/(ng-g™") Recovery/% Found/(ng-g™") Recovery/%
GBWO07805a 0.87 0. 56 64.4 0. 88 101 0.85 97.7
GBW07806a 3.1 2.22 71.6 2.95 95.2 3.12 101
GBW07243b 1.5 1.07 71.3 1. 49 99.3 1.56 104
GBW07244h 5.1 4.22 82.7 5.12 100 4.91 96.3
GBWO07245b 10.4 7. 65 73.6 9.92 95.4 10.2 98. 1
GBW07246a 21.3 12.3 57.7 21.0 98.6 20.5 96.2

2.2 EMRTANIELIG
AL EEAT Fe*r . AP, Cu®, Ca™, Mg ZILfE T4
HTHASEER, EHERERAEEIR TR LGS 5%

Recovery/%
)
S
1

BRI CRULAE . R A P TAE 0 1 & 3 T3
WO R . FLIREE I LB, W\TTT T 55 2 25 e i g b B g
([AuCL ]~ B SRR s I B T A 2800 T P A A 5 et i i
PR T T MRS 40 J A T 5 - Unirate it caton-040 .
T, B U167 TR BT, R TR o Unistd e stbonc 00 i

531450. 40, 2.00, 4. 00 ng/mL HYFRFIIEBEST I i 28 52 B2 S TR 4 g SRR B S
Iy, HE2ME 30 0L, HE T RGP TEER, & Fig.2  Effect of activated carbon pretreatment on gold
AT 8 AT S T 4 s L Do enrichment recovery
FAELE95% LI b, IR IRREAR 715 50, 329 7 750
PUTHRE 1 SRaE .
2.3 EHRBESEEXE

IR B i) S bR A 2 PR 5 T 5 4 SR v T I 5 R R R O S 1R R 3 AR
WAEALSAE T, LL0. 40, 2.00, 4. 00 ng/mLEbREC MBI G, 58T & I 42 MDCR i S0
R 4TI, BRI, BT RIER:, A5 A ([ AuCly]-) 5 o 2 TR R SL 25 00 2 A8 3 i
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A5 DRI - PR B 0 R TG e B R 0 5

T, ARt R R R E S, RV E LR S
LR B RGN 24 E BN E] 30 min BL L
B, BRI R AR R P, Beh 400 B R
SEAE95% LA L, FHHIZIT B R iE P e C© RE 78704l A
WP IR B4, it — DK SERTE], DCR T
TR BRI, ARSI R B M o6t 4 ) B SR )
330 min, AT FEEREPMIESMI T E L, XEEA
e G PR B T) A A2 B S B0 I 2 45 5 M 22

EEE, AR E G &0 5 LR E R IRE R S T
R SR & T LA I 4 0 T AE A XUBS: , AR F 9T 4k 42 L
0.40, 2.00, 4.00 ng/mL EFRB AT S, HETE
SRS IS VR BT S5 R . B ST, S IREESE (T
VRUREL 1~5 0 1) 4 DS A58 e fE 95% UL L, ol
EHRITFER . RPEARLR ) SR EORET, 1
PR - AR S DTN 584, A3 ] A7 20 B 4 e 4
WiRL, FEETERHERNEETTH R SR, xR
WO Jeits KBS ARAR, R4 7 AR nT SEPE S ik .
2.4 EMRIR SRR SLIE

B IDR A 5t O A0 J B R R 55 B AR 4 8 T 10
RO, e ke e Holig e &9, 47
T 4 5 5 995 1 2 T ) A S o B Ak i 285 4, S
45 251 NI AR B I AR s R 00 B 85 o AR SRR AE
A&, LL0.40, 2.00, 4.00 ng/mL & FRi 5T
WG, 5T IRAIRBO TR S ICR s . g6
Bl UL, BB TE) K 20 min DL BB BTS20 H R4 5E4 M
BfF, ITUSCRAE 95% LA L, IR AR 7 BE 4330 20 e i i 1)
720 min,

2.5 EMRENIKEREEELE

WA, BilRS H bR s 00 E A SO AR AL
(R I R TR SO = 4 e A R e R T A
), SEHERES MBS, BRI, T
WS RPN 3 F- 9 B &, Ak — 81 AH 8] 4%
& S R o5 N W A VALY c S E A R =R vive =M
PR WL I 25, FERCEIT )N SCBLSE A M, IR
BB HARE .

AL TERALSAE T, LL2. 00 ng/mL ZhRIEHIFSE
WG, ST R I AT E R A e . BB 7 e I,
i RO BEAE 50 “CLL_ BB, 20 min BP0 SE8E H bR4z )
SEA R, R R SLI R R SRR e M, B4 50 CfE
R ORI
2.6 £EFHEFHIZMN

W 5T R F B DY T2 i Ao 1 B E S8 B il 1 5 4 00
fife, (HIHARI P S fE 2 MhEs 1, XRE T RO KA R
T2 E IS 20 R 4z WS v Ko A5 5 I 22 I A% 00 155
o R T 5 i il v T 2 4 1) % T P A% O J B

Recovery/% Fluorescentce intensity

Recovery/%

Recovery/%

240
25 /\S\/
236
—A— Treated activated carbon—blank
2344 —8— Untreated activated carbon—blank
232 A/A'\A———A\A

230 T T T T T

1 2 3 4 5

Number of determinations

3 PR PN A5 A SO0 B A 5
Fig. 3 Effect of activated carbon pretreatment on

blank fluorescence intensity

1004
90+
80+
—+—0.40 ng/mL
70 —#—2.00 ng/mL.
—6—4.00 ng/mL
60

P4 R A)E SRR T g MR A R

Fig. 4 Effect of homogenization and enrichment time

on gold recovery

100

__80.40 ng/mL ©2.00 ng/mL = 4.00 ng/mL

©
i

o
T

%0
T

80 T T T T T
1 2 3 4 5

Number of wash cycles

5 SRS URRECN T a IR I

Fig. 5 Effect of washing times after enrichment on

gold recovery

110
100+
90
80
704 —#— 0.40 ng/mL
—8— 2.00 ng/mL.
60 —6— 4.00 ng/mL.
50 T T T T T T T
5 10 15 20 25 30 35

P16 A S [B) S D2 1 50
Fig. 6  Effect of activated carbon desorption time on

recovery
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iy ARRFIERLIN B 242, 8 nm, HHAFE THIRE 1o
MERSTER S5IEBE KA EES, S FTERERETE ol
SR T 242, 8 nm B A BEIELL S SRS, &

904

BB SO R | B, B % |
SEEMTOCBEWELRKIL, RIAFRET ,
£ 704 —E-20C —6—50<C

PEAL AN S B I T F08 SR A LU B ) — 1% 4% %30T —4—60C
AALHE LR B L ST, B AE I By 7 ——40T —=70T
SR GIRHGIE T, o HIETE R & DT e B S S

TR i
e . 7 ARG ) S
UHRE R AT TR, TiL Biy Pb. Fe Jy3l 7 TR AR ) 51

Fig. 7 Effect of desorption solution temperature on
RAENETIM EELE, AERKE F & A48 recovery

PEESTS T4, MK, Na, Ca, Mg, Zn, Cd, CrZ

TR T TR . & EE T RMERALE . Ti BFRE RS 2K 242. 7 nm, 541
242. 8 nm KEM K ILF52 2 EE, AxEENELESHFHCE; Bif240. 6 nm, Pbi)242.0 nm
FRIEA B 0% 28 54210 242, 8 nm PEHARIE, TR S4BT, Sk &g iR 5E5EM; Fe
TE KM 272 A B B BRI S SRS, 76 242, 8 nm P BIE K BN 56T, ORI G T4k
B7; ALTERTREE T &= A aa i EST i, W L EECRAEE T 25 sE M. MK,
Na SF 04 B/ 14 Jm 5 1, HAPAE AR SIS ZIEKC 5 242. 8 nm AHZERE K, HAEASCIRIR B T JoH 3%
SR G, AR ERE R E TR .

SRR GTAN ) A7 55 70 A R 2 9t JEE 1) 52 il B
B, AW S AL S b 2T R & [ A )
BRI : K5 K. Na, Ca, Mg, Fe, Al. Ti[c ] 50
pg/mL, Cu, Pb, Zn, Cr, Ba, Mn, P, V. Zr, Sr,
Li. Rb, Sc, Co, Nifid#lj% 1.0 pg/mL, Cd, Bi, W,
Sn, Mo, TI, Ag. SePLiil i 100 ng/mL; FEHEIZFFIH
sriERea s, st 106, mEas ARty 0 . L g
UV, MR SLI0 2 TR H SR (. Pl 8 i D 10
W, BTSN E N TRRBERER T E T ms i e e T T2 2 s
W R REACTT S 2855 ; H A N ERSENRRNIKR S Tig. 8  Effect of activated carbon enrichment on interfer-
TR E ARG, PEOlnm B ) B 2 R A HL R R R AR ing fons separation and elimination
—5, HREAMML, 1550 S 2T IR B AN I E EOR, SLIR Ak SIIE S TR R A T
P H A BE N B RO

TR PR BEAA RS OGS I 1A% O AL 5 80 HL fr e BOos 4 0 e BV BT AR OG . 7%
PEAR I T HL A T Z R AL . MRS S AT RPN RS e, ST )E, HERmSAE
REMI &4h & Wi R AT FALR R, 76 M EE Ratr IE sy, X e PE IR R I i &4 & T &+
[AuCL ] A s B BEVEWR I s W Ti. Bi. Pb, Fe. AIZRGIETIE T, 1 F/KBOTRIEN MR R L
FHESFIEXAETE, MELLPHT E AR PE AR, K2 IR RBAE o, B Se Bl 50l FHte -+
HIRIAH 438
2.7 WEMZL. KHRFMEE TR

Z:H GB/T 27417-2017 (H A& TERE Ab2E AT 7 B AR B UEFE /) ™ v S FAS R BR A E 2 T PR B
7k, BRSO IR A S 2 A AT 12 UCPATINE , TSI & 25 R bRt 22 (SD) . ARG R
(LOD) =25 P IME+3xbRifE R 25 (SD) . 7k & FR (LOQ) =25 I FIIE+ 10xbrifi R 22 (SD) i+ LOD
FILOQ. ZERE/R, AFEMK R A0.07 ng/g, EE TR M0. 14 ng/g, ZHIRILT DZ/T 0279. 35-
2022 (R IHERAL2EAE S AT 778 55 3530y . R E MR IERL & 8- AR T2 e ki) e i
HORIEVR, RWATER ST S REE SRS, 2SR &SR ERINITE R

@ Non-enriched(Interfering—ion—spiked)
] 0 AC-enriched(Interfering—ion—spiked)
@ Non-enriched(Interfering—ion—free)

=2}
1

S}
1

Fluorescence intensity/10?
5
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2.8 FiEEREMBZEIR
IR 2 4 bR dE W T GBWO07805a, GBW07806a, GBWO07243b, GBWO07244b, GBWO07245b .
GBW07246a, TEMRALSAE T, FRMSCIO A BEMEAT 12 UCEATINGE o B 2 v UL, A2 S5 6k A 0 A v A
72 (RSD) Jy 4. 4%~11%, #H%F 1% 22 (RE) 268 % {8 24 2. 7%-~5. 1%, K4 1 6 B2 HURS 35 B 39 42 DZ/T
0130. 4-2006 (ML J5 1= S 56 5 I 15 5 FRAE )  BoR
F2 AT SR

Table 2 Experimental results of reference materials detected by this method

Ref te- Certified val A 1
eerer{ce B Yla e Results of twelve replicate determinations/(ng-g™") Yeree Yla " RSDM REM%
rial /(ng-g™") /(ng-g™")
0.83, 0.72, 0.91, 0.88, 0.81, 0.68, 0.81, 0.87, 0.92, 0.85,
GBW07805a 0.87 0.83 9.8 5.1
0.91, 0.72
GBW07806a 3.1 3.2, 3.1, 2.6, 2.8, 3.6, 3.1, 2.5, 2.7, 3.0, 2.6, 2.9, 3.2 2.94 11 5.1
GBW07243b 1.5 1.5, 1.4, 1.4, 1.5, 1.8, 1.6, 1.5, 1.6, 1.7, 1.6, 1.8, 1.3 1.56 10 3.9
GBW07244b 5.1 4.8, 4.8, 5.2,5.0, 49, 49,5.1, 48, 5.4, 5.1, 48, 4.6 4.95 4.4 2.9
GBW07245b 10. 4 10.3, 10.1, 9.5, 9.7, 9.3, 10.2, 9.3, 11.3, 11.2, 9.6, 10.2, 9.6 10. 03 6.7 3.6
20.4, 21.2, 19.7, 19.9, 18.7, 22.2, 21.0, 20.8, 22.1, 21.4,
GBW07246a 21.3 21.7. 19.5 20.7 5.3 2.7

2.9 FHENEXE

KA (R ER SRR S BT 7T 56 3550 . SRl IR R E - KR T eiE k)
DZ/T 0279. 35-2022 brifE J7 i “2.67 W) 6 ANFRUED B4 12 KFA750 8. BHER3 WA, bRy
TR AR AR R 228 5. 8%~12%, X IRZELEXHEL A 0. 88%~5. 9%, i 1 & FIAE 2 FE YTl R IR B 4
W RE i oK . 4 A AR 2 LI A R IT ST I (F RS E ) , SRR E S KT 95%(=0.05) , I FH{E
Fiun00=2. 82, 6 MREYI TR RIN FIEY 1. 47~2.57, B/NT G FE 2. 82, i BH WAL J7 i
BIRRH BB ZES, AR,

F3 bRifE 7RI E B bR IEY) T ST A R

Table 3 Experimental results of reference materials detected by standard method

Ref te- Certified val A 1
eeren.ce B Yla e Results of twelve replicate determinations/(ng-g™") VeSS Y? " RSD% RE/%
rial /(ng-g™") /(ng-g™")
S 0.82, 1.05, 0.77, 0.82, 0.86, 0.92, 0.78, 0.93, 0.71, 0.83,
GBW07805a 0. 87 0.85 12 2.5
0.95, 0.74
GBW07806a 3.1 2.9, 2.9, 2.6, 3.2, 3.1, 2.7, 2.8, 2.8, 3.3, 2.7, 2.9, 3.1 2.92 7.4 5.9
GBW07243b 1.5 1.4, 1.5, 1.7, 1.5, 1.6, 1.4, 1.6, 1.5, 1.3, 1.4, 1.6, 1.8 1.53 9.3 1.7
GBW07244b 5.1 4.7, 5.4, 4.6, 4.9, 5.2, 5.1, 4.7, 4.5, 5.1, 4.8, 5.2, 4.7 4.91 5.8 3.7
GBW07245h 10. 4 10.5, 10.7, 11.1, 11.7, 9.6, 9.8, 9.4, 11.3, 9.1, 8.8, 11.3, 10.4 10.31 9.3 0.88
21.2, 23.5, 19.4, 17.9, 22.6, 18.5, 22.5, 19.1, 19.4, 20.7,
GBW07246a 21.3 20.6 8.5 3.3
21.4, 20.9
LY
3 & it

AW T —BERACH VIR AR —T5 PR & SE-FAFS IR BORIR R, RINVUIRIH iR R ORIE 1I%
PR & AR, LU IR S e 2O, Pefb s SRR A0, sl 15 4R S AR RE i
WA AR B R . GJnREIE, AT AR IR (0. 07 ng/g) 5 %€ 8 FHR (0. 14 ng/g) ¥R FhrifE ik
(DZ/T 0279. 35-2022) , &% B 5 v A B2 40 e AL AR iR i B A O BRI SR . 78 95% B A5 /K1
T, WEAR SRR T I E M . ARl TR IR R A ROREI , n] oA X I B A
B PN S A SR AR SR ARG HE nT SEROA DN B0t 3%, 3HAD TR B SRR FAFS IR B BORZ A
FE TR E SR BAR R, BA R i SRR O (E
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