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Determination of Trace Gold in Geochemical Samples by
Four-acid Digestion—Activated Carbon Enrichment-Flame
Atomic Fluorescence Spectrometry
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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 showed that,
the limit of detection (LOD) and limit of quantitation (LO(Q) 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 national first-class certified reference materials, the relative standard deviations(RSDs) of the de-
termination results were in the range of 4.4% to 11%, and the absolute value of the relative error
ranged 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
exploration samples.
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PR IR 2 B T i B 5 PP A SR BEBOR B, TR fe e S ER LS e ik
RS, FRi AL SHARES, AR TR R ARSI SRS R A . SRR A
RO ) VP U B N VB 2 e SO A e e S i 1 A7 X B | AN 7SN A NI 1) BN = e
P, AR AN REE | fad tE SRR BT A S50 TR R RHEEE . B AT, JREEN
2 GRS DB A AT e SR £ 5 B TR B (ICP-MS) | A 8 P R IO % 1 (GRAAS) 2 &
BPEHEE L RHAE IR (FAAS) 7 R KA I 5O (FAFS) ™, Hirp, ICP-MSTE R
BESEAER AR B Bt . BRIV R, GFAASIERAEEBIH AT A, FAASKHR BN ZETRE
PERUREEAKEAR , T FAFS IESERA RO Ly . $RAEEE . IR, BUT IR R, 120
A HE LT SR R R I A T RO T B

PRI St IR 2 < A DN 3 v 8 MR A A BRI R ) ' S 00 R, 0 i S R A A 1 )
REERTT, ARG s BNk S i R s SRR IR L kT RBGE T B
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
FEHALBREEH), FAMENIRhE DO LL ORI & AR, SBUMTIRRE AL %% £07ik 2 IS
MR, AR E TR TR RIE TR LR | BRSBTS B E , FAEMLBUSCRIR, #RER AR
TR BT SR A R

AWEI B TEM e B AR P R R i iR &, QU RS TR ORI T 5. — S
TR SIS 5B A 1% e 5 e 8 OOt L DR R T ) D IR A PSR, 455 AL A BRI 5% il
BB T BT TERPUEE T, RIESRIHEIECR, B TG InERE 2 B8R o E LB
TR E B FARS B ROE R, DU MR e R IR BRI, BRI, IR
B R SR, I T — L SRR R, D SR U it 1 SR A
P M 5 5 PR R AL TR R B A R R 7 56

1 L&

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
B FL-2 805 H sh (AL Rt s B A PR 24 7)) 5 VM-600Max 2 B REREIRTR 2, BLE 254 50
mL )G, TD-5Z Bk & oL (M N B RHES AR AR .

SEPRUESE 2T (1 000 mg/L, B RA 4R KB AR Al s o)) 5 stk S5k (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, KEFRHE AR AT ) ; IREEIRHEY I (GBW07805a, GBW07806a, GBW07243b,
GBW07244b, GBW07245b, GBW07246a, HEHGTRLABE R FEHLER fb <A WA 50T ) o
1.2 UETEEHE

JTELTE : 80 mA; PE K. 242. 8 nm; TSR 375V FHAMIFE) . 55 MORMEE: 1145; ZHE.
100 remin™; R (PIHE) P : 200 mL-min™'; HHR ()W : 800 mL-min™'; FHA(F)WHE: 600
mL-min™; SREFZERS: 2 sGEEGR T2 RTINS BN E 5 MAKEES)) .

1.3 XFIEHI

1.0 /LERNRMRIER . FREXL. 0 gBilK, DN 10 mLILFRIA , HAKFFEE 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, HAKFEEZ 2000 mL, R,

TEHER-ARIR A (1 2 2): BIEMERERMA S IRIER , A (505) CHY 5% ERMRIFRE
HEE2~31K, MBS RUEM RGN IR 1 IR TI0RHN, I 2K 38 R o
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1 mg/L AT bR : FHU 1 mL bRl &80T 1 000 mLASHEH, AN 10 mL FE/KER (1+
1), RAKFRBEZIE, #25).

10 ng/mL & TAEPRUE R . FHL 10 mL & PREZETE (1 mg/L) T 1 000 mLZF=HE Y, JIA 10 mL EK
Wi (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 . PHERFEEE 250 mL R IYHLIRLER,
F D AR IR S BORESL, JE N 100 mL 50% FoK (BRI © mEfe=3 : 1, (), 3 ERmI, FH
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 .
i == —> —
eaker
A ﬂlSO )
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:
ﬂSO 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 g/LL Vortex 10 min ~ Transfer to 25 mL  Centrifuge 10 min, collect | RT=Room temperature;
thiourea at 50 °C 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 #FmillE

E U127 EsTAESMT, DaiARChE, A iR, FeRERIRERNRE, EALE, H
I ERERAF 2 bR TR ZE, TR P S e RS &,
2 H#HRE5ITR
2.1 HRIEMA LSRR

TR S R, PR Z SR UK (BN e ) T, THARE 5 RE MR, BT
ZoA Rl S, X SIS Uit S S SR A R i . A AN IR B E A, VEMOR R PRI R B R I
it ok CInEEIR LY . Ak S PR s R R, W EIL S A LA, B ES%EY
([AuCly]™) 5 P RS PEAL s i 42k, BB PEARE SR ACR o AAWF R DU BRI ik &, IH
JET T A T & BN, ik TR ER R . 58 o MR B bRy B TIE MR T TR TSR, B
F1nT W, FKEMGEEEE, BRI 57. 7%~82. 7%, 1 F /K o Thik w5 5 DU IR fi
RPEJE A E N AR L 95. 29%~104%, FKBHAH T R F I DU BRI 7 1 o] A RO E KT A

F1 PRSI RS

Table 1  Experiment on comparison of sample digestion methods

A ia digesti A ia digesti
Reference ma- Certified value/ L lg.es o S .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/%
GBW07805a 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
GBW07244b 5.1 4.22 82.7 5.12 100 4.91 96.3
GBW07245b 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 EMRMAERXE
SALE R Fer . AP*, Cu®, Ca®. Mg S5 L7i ik

j=3
W

2
BTSN, SRR AR A % | ] e=— gt
TP EE R P, RESHE TS TR T : : i y
WA TLBRZE M LIBE, AT A o Number ofdteminations
([AuCL ) By 3 907K 5 (AR A 80 T 3R 3 L T el e B DR
LR RSN T CID S DS A e e (A=) S Duslsinsl e AT,
T, R U167 TARMRRI T, B R o= Unieated atate carbon-2.0 ngn.

—8— Untreated activated carbon—4.00 ng/mL

53124 0.40, 2,00, 4. 00 ng/mL I FFINRIEAT i 2 5 U

o oy 2 PR BRI 4 AL
I"@ © EE el 2 Il 3 EIJFL]‘ ’ *Hi&ﬂ:ifi%&ﬂ\ﬁﬂg ci‘ Iﬁij% ’ %é Fig. 2 Effect of activated carbon pretreatment on gold
AT E PR AV T 2 PR AR A0 e i 28 H e enrichment recovery
FRETE9S% VL E, [FRHAFRAR 7 5efl, $2F 7k

T Hee h SiaE k.
- [REES = 238
2.3 EMREHNESXRK _
H. B/ 2. =y :

TV BN ) S M LR A 5 R i R R i
2j:%7&ﬁﬁ ‘ri_]?i%‘%‘rék E/‘J%ﬁ\%a] jj % ?ﬁ“ © Zliigrﬁff:ﬁf}’ﬂﬁ 2344 —3— Untreated activated carbon—blank
ZMEF, LL0.40, 2.00. 4.00 ng/mL 4 bRk A W58 %

G, g T E A A R, i 4T, Y] A A A —

EEVIY, RN, BHEY ([AuCL]) 5 20— T T T T
VS TR 3 0 26 SRR WY . el N o detemintions

W EIHET, AR E 45 R SR SR 6 e PR 3 R BIAL RN AT (AR EE R A 30
Y/ e AEIRHE)IE ) 30 min DL EI, WRR S RREE AR K Fig. 3 Effect of activated carbon pretreatment on

N . blank fluorescence intensity
Euaj?&iiziij‘, ﬁtﬂﬂ‘éﬂq'xﬁ;%;ﬁ%iﬁiﬁﬁ95%ui, %%HE an uorescence 1ntensity

—A— Treated activated carbon—blank

Fluorescentce intensity
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%I YRR CRE TRl A iR P IR R 4 A
74 e 7511 = 1 T I 1285 R 22 A L AP v N o N
0 O BT PR ot 4 Y e SR8 30 min, % SRAF T
BERECRIE R FE 70 & 48, XHeA Rk oo A I ) A e 5l
KA B I 2 R 22

[ S O 2 W= S e I N Sl W =3 [ 7 & Y (e AR
IR URE e HF L R 4 1 T TE B e KURS: A F 9T 4k 48 L
0.40, 2.00, 4.00 ng/mL Ehril ARG, ZETE
FESEIE VR BT EE R 2 . BB SuT UL, 5 IREEE (3
PRUEL 1~5 0 1 4 € I R IF2 e 72 95% L b, Tl
TR ER . RPERLENSEEEOEET, &
PR - SR e 4, AR nT A O B T% 1 e 24
Wik, FEETERERNEETH R SR, EER
WU ey KBS ARAR, R4 7 AR T SE Pk S ik
2.4 EMRIRE SRR SLIE

T O At P A J B R BRI 5 E bz 5 70 0
WEBEPERCAEN , BT ta e Hol st ie 549, 47
1 438 - 5537 1 e 3 T P L B B Ak A B 4 L S
45 51 NI AR B AR I AR s R 00 B 585 o AR SRR AE
AL ZAE T, LL0.40, 2.00, 4.00 ng/mL&FRIBC AT
WG, 52T iR L ) &z iR i 52 . B IR 6
WP, fig S )R 20 min LA b B o] SEBE AR 420 5E 2
B, RIS AE 95% LA, DRI AS I 7 ige 58 1k 21 e it B )
720 min,
2.5 EMRBEHKEEEELR

WA T, GRS B bRz 8 1 B0 A7 SN 5 H 48
I o Ty RN TR S E 14 e R Ty T 2
W, SEHREEFRBEATE, PRI, THEg
JS i B RE PR GRR 70 -4 BOHR 28, 9 Ak W — BT AH 8] 4% ot

R, RSB RS T, PO T R H bRoe R 56
PR BRI 25, TR Ta) N SEBLSE A, IhfieR
KB HASRE o

ARSLIGTERACSAE T, L 2. 00 ng/mL A bRile AR5
XFG, FEET RO AR s . H I 7 eI,
L f BRI B AE 50 °CLA B, 20 min BPo] 5230 H br4zH)
SEAMRT, ISR LIRS fa e, HE4% S50 CE
e R B o
2.6 HEFHEFHZW

ZRTIR 5 SR FH B4 IO 1928 315 i 1 L BB SR B 1) S8 4
fife, (HIHMRRR S EE LRI 1, X T RO KR
TP I R A B SR A A 5 M 22 A A% 0
PR RO BT 28 I 6 W 3 T 2 4 ) 6 0 T P A 0 D 7
Hr: SRR ARSI A 242, 8 nm, LR B T HOSRAE
EAHEERSIZEKEEES, 30 FEKIGR bl e
242, 8 nm P B AE BENES RiRST, SHEE

5545 %
110
1004
90+
<
=~
% 80+
E —+—0.40 ng/mL
70 —#—2.00 ng/mL.
—6—4.00 ng/mL
60

SG T T T T T T T T T
5 10 15 20 25 30 35 40 45
t/min

B4 JR2)E SR a5
Fig. 4 Effect of homogenization and enrichment time

on gold recovery

100 __80.40 ng/mL ©2.00 ng/mL = 4.00 ng/mL
95
S
=
£ 90+
g
g
=1
85
80 T T T T T
1 2 3 4 ]
Number of wash cycles
F5 w R G BEUCEON IR )

Fig. 5 Effect of washing times after enrichment on

gold recovery

110
100
- 90
EN
I
£ 80
1)
g
= 70 —2A— 0.40 ng/mL
—H—2.00 ng/mL
60 —©—4.00 ng/mL
50 T T T T T T T
5 10 15 20 25 30 35

6 AR AL )X [T ) 50

Fig. 6  Effect of activated carbon desorption time on

re(:overy
110
100
90
c\\°
5 80
g
& 704 —E-20C —6—50°C
—30C 60 C
607 ——40C ——70°C
50 T T T T T T T
5 10 15 20 25 30 35
t/min

7 RO N SR I 5
Fig. 7 Effect of desorption solution temperature on

recovery
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RTINS FHE M . (B RRER, BRSSP EL R E, X Tt
A B AT 07 SRR ME LLE BR A —IZ BRI RE L BR i SR ELT = T4, EHRIE S 2
AT SRS, TARICTR R B LTI FRA R .

WA 2L F 8 T, TiL Biy Pb., Fe M5l & MIEFIMEEICE, AIESRE F&74E
B EESAS T, MK, Na, Ca, Mg, Zn. Cd. CrE3ALHENIETHICE., S£EETFICEN
YERMLEI A . T BRFE RS 2RI K0 242, 7 nm, 54210 242, 8 am KK L F52 2 EE, S E 2T
LESATHICE; Bif)240. 6 nm., Pb ¥ 242. 0 nm FHFE & ST RELR 540 242. 8 nm S KARUT, T
LABE T, Sk ariliEfii R 5598 M; Fe e kMg & 72 B v B E LA w18
242. 8 nm I B R I AR T, BORERIRGRE T U ;. AVFE SR E T Sre s i ESay = ie
S, X ERFESTRADEIE TR AR . WK, Na e m/mi 4 0m s 1, HAMER 5%
LK 242, 8 nm AR K, HAEARSLIRURE T O RS iR s, A i 6 g e 7o i 3
T

SR GEAN ] FE AT 27X 4 R 26 6 5t B P 5 ) L
B, ARBTG5 [ )
R : ¥ K. Na, Ca, Mg. Fe, Al, Ti[ il 50
pg/mL, Cu, Pb, Zn, Cr. Ba, Mn, P, V., Zr, Sr,
Li, Rb, Sc. Co. NifiL#il i 1.0 pg/mL, Cd, Bi, W,
Sn, Mo, TI, Ag. SePiiil i 100 ng/mL; FEE-IZFFIE
SRR 2R SAE. 1065, R4 DN ARERERS R . . |_|ﬁ_‘ _
PRI, BRSSP WO E O . i s T T i
T E B FEAR G W 055 ;. H 4 MNKRERE M TFIIRZ  Fig. 8 Effect of activated carbon enrichment on interfer-
TR E ARG, PG Y B PR H R R A ing ions separation and elimination
—5, HREAMMHL, RV S 2T SR B AN I E EOR, SLIR Ak SIIE SR TE R A T
P 7 HA BEWN 4/ BEROR

T PR BEAA R OIS P05 - 0AZ O AL 5 8 T H far e 1 BOos 4 0 e BV T AR OG . 7%
PR O F T LA AR . IR S AT RE R M B AR, SR E, HaR S A
RE S48 5 Wi KA ALY, 6 TR EEART IR AT, W AEm iR R P sl & S &+
[AuCly ] FRAE SRR BEPEZR s Wi Ti. Bi. Pb, Fe. AISRGIGTFILE T, £ X/KIERMEN MR P ILL
FHESFIEXAFETE, MELLPEHT (E TR PE R, K2 IR RBAE WA, b Se Bl 500l FHte -+
FIRI A
2.7 KL, WHRMEE TR

3 WA BL10 ng/mL EAREF 0. 00, 0.50, 1.00, 2.50, 5.00, 10.00, 25.00 mLF 250 mLE&M
RONRER, IR “1. 47 SCRP IR T, mAAE AR 25 mL A, B R 5 TR Zebrife
WL, HORH VY BBk BEAR YK 40,00, 0.20, 0.40, 1.00, 2.00, 4.00, 10.00 ng/mL. ZME, kR
TG (y) SRR BRI E (o) RBLR FRAIE R R, RPERIE R y=103. 33x+234. 33, HHK
ZHr=0.9999,

Z B GB/T 27417-2017 (5 A& VEE AL M T iE BN FIBIEFE RS ) i G TG IR A & R PR A T
T, BRSO R RE S A VAT 12 UOPAT I E , TR0 R 45 SR A bR 22 (SD) . LIRS H FR
(LOD) =% - F¥E+3xbrifefi 25 (SD) . JiikE & FRR (LOQ) =25 A P + 10xbRifE W 22 (SD) 15 L.OD
MLOQ, 45 ER, AFENKHEA0.07 ng/g, E&ETFHRAO0. 14 ng/g, ZEIEET DZ/T 0279. 35-
2022 (X IFHLERAL S AE S AT 7k S5 353040 . il YRR E S KA T2 ™ HLE I
BoRTabR, RWATERE TS0 RS SRS E, n e IR S SR EREITR
2.8 FAERERENBTEEIR

B B 4 bR W T GBWO07805a. GBWO07806a. GBWO07243b. GBWO07244b. GBWO07245b .

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

Fluorescence intensity/10?
s 2

S}
1
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GBW07246a, TEMRALIEME T, FHESCIBIREAT 12 DCPATINE o 2 0T UL, K45 SR04 AH G b A
7% (RSD) A 4. 4%~11%, HH X} 1% 2% (RE) 48 XHE A4 2. 7%~5. 1%, 548 #E 0 5 RS 2% 5 393 2 DZ/T
0130. 4-2006 (3th 5 77 S 56 % ) 8o o A RV ) P R

2 ARJFIESTRRUED) T SEI6 45

Table 2 Experimental results of reference materials detected by this method

Referen.ce e | (Gl Yla lue Results of twelve replicate determinations/(ng+g ") Average \:atlue RSD/% RE/%
rial /(ng-g™") /(ng-g™)

GBWO07805a 0.87 0.83, 0.72, 0.91, 0.88, 0.81, 0.68, 0.81, 0.87, 0.92, 0.85, 0.83 9.8 5.1
0.91, 0.72

GBWO07806a 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

GBW07243hb 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

GBW07244h 5.1 4.8, 4.8, 5.2, 5.0, 4.9, 49, 5.1, 4.8, 5.4, 5.1, 4.8, 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

GBW07246a 21.3 20.4, 21.2, 19.7, 19.9, 18.7, 22.2, 21.0, 20.8, 22.1, 21.4, 20.7 5.3 2.7
21.7, 19.5

2.9 FHEINEEXE

R (XIS ER S FE S BT 78 55 3504 . AR IR SR E - IE R O e g )
DZ/T 0279. 35-2022 brifE J7 i “2.67 Wi 6 ANFRUED BT AT 12 P47 4081, &3 w5, kit
TR AR AR R 220 5. 8%~12%, AHXT IR ZELEXHEL A 0. 88%~5. 9%, i i 1 F& FIAE 2 B i e IR & 42
T ) R oK 4 A R 2 SLIR A A T RS I (F AL, PR E S KT 95%(a=0. 05) , i SHH
Fion0o=2. 82, 6 MREYIFOT R RN FIE A 1. 47~2.57, B/NTIGFE 2. 82, BB AR 77 %
AR B ER, AR
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Table 3~ Experimental results of reference materials detected by standard method

Reference mate- Certified value . L i Average value
. - Results of twelve replicate determinations/(ng-g™") - RSD/% RE/%
rial /(ng-g™") /(ng-g™")
GBWO07805a 0.87 0.82, 1.05, 0.77, 0.82, 0.86, 0.92, 0.78, 0.93, 0.71, 0.83, 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
GBWO07243h 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
GBWO07244h 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
GBWO07245h 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
GBW07246a 21.3 21.2, 23.5, 19.4, 17.9, 22.6, 18.5, 22.5, 19.1, 19.4, 20.7, 20. 6 8.5 3.3
21.4, 20.9
‘
3 & it

AW T — B RACH DI BRIS AR —T5 PR & E-FAFS IR BORIR &R, RIVVUIRIN iR R ORIE 1I%
PRI s FERLAR Al LU i T 20 ORI e B e O HLRAL & SRR I 25 4, sl 1 42 S R i -
il A )AL TR . GBI IRIIE, AT AR HBR (0. 07 ng/g) 5 & T IR (0. 14 ng/g) ¥ T hrifE J7 1% (DZ/
T 0279.35-2022) , &% BE 55 HERA 280 R AL TR AR SR B A B BT A R 280K o 72 95% B AKF T,
LR SRk T E R R . AT 5E AL PR BRI, al h XK By & . A
PRI PE O S A SR AR SRR ] SERORZ IR S, AR TR B R FARS R B BRZ= .
B VAL B SR BORIE R, BA R GFHSebr )y O E.
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