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Effect of Precipitation Methods on Recovery Rates of As and Hg in Pure Silver

LI Guihua %, HU Jiakun®, LIU Xuesong" %>, HUANG Zhun'?, ZHAO Xiaoxue" %, ZHANG Ruifeng’
(1. National Gold & Diamond Testing Center, Jinan 250014, China;
2. Shandong Provincial Key Laboratory of Metrology and Measurement, Shandong Institute of Metrology, Jinan 250014, China;
3. Qingdao Product Quality Supervision and Testing Research Center, Qingdao 266101, Shangdong, China)

Abstract: The silver matrix was separated by HCl and KSCN precipitants, and the effect of precipitation
methods on the recovery rates of harmful elements As and Hg in pure silver tested by ICP-AES was
studied. The results show that the element As was not adsorbed by AgCl and AgSCN precipitations, and
that the element Hg was adsorbed by coprecipitation for the two separation methods. The drip-stirring
method can avoid the absorption of Hg by AgSCN precipitation, while there is still Hg adsorption for AgCl
precipitation. The adsorption of Hg by AgCl precipitation is attributed to the formation of eutectic with
HgCl, due to its larger sediment density and higher density, so it is difficult to eliminate the coprecipitation
adsorption of Hg by slow precipitation and stirring. The recovery rate of Hg is above 95%, and the relative
standard deviation is less than 5%, and the results meet the measurement requirements of the impurity
element Hg.
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PR B 7k e AR 1. 2013 25 A 1 H,
S IE E bR E (s E TR R E R e ) UIE
A, ERE A F 05 As. Hg. Pb Hil Cr(VI)
& BHLZ/NT 1000 mg/kg, Cd &EALT 100
mg/kg. A HICE MK = ZRARE B AR (s A
EILRMIME Seileyd) P, i SRR VTTE 2 B AR
A, SR FH BR85S R 6 1A (ICP-AES)
MR P A E TR

RAESChR AR, ANt W Pb. Cd. Bi £
RYTERIFRS, 2B T HE00uE . WPt
ZERARMIRIBLR S, X2k TPV B AgCl YTiE s
BRI A — e Bk, P IARE/N, $EH
KHERVTIE R AgCl, WigE, 2RI /K¥E AgCl il A
T A Pb, AIfE AgCl FRERAZI Pb 58440 .
RSSO T 2 B B Al SRR TTVE 2 B, R
THIRVA AL IS, I PUR M BRIE JESTIE #5023 Pb
A Cd, A ICP-AES M. {H Bk 2 M5k
WA SIN T HEFIFEIER], 25 N5 Y.

ST WETIRE PR B, AR EL TR B
LA Pb. Cd WA, TI{EH] ICP-AES 1
M a4l Pb A1 Cd & & . b4 H T HBr 5 HCI
PR, HLERAR G825 CE B HBr YTIE 2 2 ARt
W BBk, AR % & HBr MEVTIER . A SCHF 7T T
TESY B AR IEA AT LR As A Hg IR, %R
FYTEFIHCT F1 KSCN) S Hn AT =0, #4644
RV T ()T PR B PRI 52T, ST 7 A PR P D R o

1 SEK#E

1.1 SEHAEE

5 E Sartorius CPA225D HiLF K F-(JE&E 0.01
mg). it /iiE 888 LMk Titrando % fig HL ALK &
LT HL G PR % &, PP 11K 25 mm, A% 5 mm.
50 mL MR =i € 8« 35 EF# L Thermo IRIS Intrepid
I B L B 555 3 IR R B O6IEA . GI-MV60 8=
FAMSE RS RS, R E I CRIE AR A =7 A=,
1.2 BFRA R

MBI, —H LB TK, Hirdl
KSCN. gy (B & 70 20K T 99.99%). As Fll
Hg bRy & V(1000 pg/mL), T8 E E SNk
TR PO (BR1ES 2518 GSB G 62028-90 fll GSB G
62029-90).
1.3 LR
1.3.1 R

1) As f1 Hg WICRIBAWRAERI: 7 B
F2HX 20.00 mL As. Hg FrifEf s T 200 mL %5
i, IIANEEMR, FUKMREEZIE, R,
33| As F1 Hg ¥ £ 100 pg/mL I8 & FrEE I .
KRR T, Bf] As. Hg IRFE 518 0.
1.0~ 3.0~ 5.0~ 10.0 pg/mL FIVR A RIIBRUE TR

2) KSCN %(0.25 g/mL): FREX 25 g KSCN T
100 mL e, MAEBTK, HEEHR#ZZE 100
mL HEEH, HKERES.

1.3.2 FERVER

S MERRFREL 0.500 g(FEHEZ 0.1 me)fky T4
FAPRUE AR5 2 3 ASPATREN) 50 mL HEdfk
B, 3R 1.004 5.00 A1 10.00 mL P JG R A IR
HEAW(100 pg/mL), A 10 mL fSER(1+1) )5, 2218
INE E R . 153511 AgNO; BlH&H
As Fl Hg 435124 100, 500 F1 1000 pg.

1.3.3 AgCl iiE

1) —RHEMNFEER: 1 AgNO; IR 2218
N 2 mL KRR, 43l 0.0. 0.5, 1 12 h Al
RIEEVUE N AgCl, HBHIEAUL B R AH
10 mL R EEFR AT 100 mL A&, HAKESRRES,
75 R AR -

2) TEON-PREEIRAG . PEhlw I, R
] AgNO; VI I 4 mL EhRR(1+1) - i I #E
F F A RSOV O AT B R . e e ie, e
1 h, A JEAGE IR 230 10 mL WKERRRH
100 mL A&, F/KERRES, 52000
1.3.4 AgSCN JiiE

1) —RHEMNFEER: 1 AgNO; R 2218
BN 2 mL KSCN ###i(0.25 g/mL), & & 1h, fii
ULEN AgSCN, H1EgHE mgdud g% 2 100
mL HEMF, FKERES, BAWRE ST
SUSE IR = TP G ESIEEE5

2) TEON-PREEIRAG . PR, R
] AgNO; 7 INA 2 mL KSCN. it e,
F F A RSOV O AT B R . e e ie, e
1 h, fERYTIEN AgSCN, HifEl g &gt ek
#2100 mL A&, F/KERRS, 220450
B 5 pg/mL B SPATSER 11 67).

1.3.5 JLiEm

FE B AR S R GEE A A B i

FHBERR I ) AgCl AT AgSCN JTIE .
1.3.6 ICP-AES I
RPN As193.696 nm Fl Hg184.887 nm,
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FrEARSE . YUy SO 2R T As A Hg I 5 [B] YR (R 520 67

Y% B 58 264, P ICP-AES 58 251w v V25 v
R, EFS 3 As Fl Hg & & 1H.

2 HR5Wi
2.1 YLsERIRIfEA

F 1A T — kI HCLITEE 70 B AR As.
Hg MR

1 HCYLREH PR R

Tab.1 Influence of HCI precipitant on the recovery rates  (n=3)

JGE PR (ng/mL) IR (pg/mL) IR/ %
1.00 0.9652 96.5
As 5.00 4.983 99.6
10.00 9.884 98.8
1.00 0.5280 52.8
Hg 5.00 3.181 63.6
10.00 6.719 67.2

1 G RR AgClUTHENRT As TR, 3 ANk
FE SR AE 96.5% LA Lo Tt T He, FISCR(R,
AN 52.8%,  HLBE AR FE I3 0328 T 14 0

— M KSCN JijE 7 B4k, As. Hg
1 E 2 31 T 3R 2.

F 2 KSCN YLiERIxT Bl R K m

Tab.2 Influence of KSCN precipitant on the recovery rates(n=3)

JGE R (ng/mL) IR (pg/mL)  [EICE /%
1.00 0.9738 97.4
As 5.00 4.975 99.5
10.00 9.952 99.5
1.00 0.7911 79.1
Hg 5.00 3.914 78.3
10.00 7.509 75.1

MFE 2 FATLLEF] AgSCN ULiEXT As TRICHR
Bt 3 AN SRR TE 97.4% 0L F . X+ He,
[ESCRAE 75.1%~79.1%,  FLBE kR B 18 hnAg f A
K VLR ARG B R, W R E

iR G5 R F W KSCN Al HCYTIE 75 B AR S A4 i
Bt & As T, EXICE He fAER LA,
H Hg #% AgSCN WiiE W b 1) & bl AgCl i e i bt
IR E /N

2.2 TEIM-BEREUTE 7 R R Hg B8

1BYTIE BErk AT BRAR 4 B . fd ) HCL A1
KSCN JLiE 7 B ARIEARI X n 3 As YT,
AV T N - B RE TR B He OS2 . B 005E )i
NHEEZ)N 60 s/mL, HLWHEHE#E 4 t/min, ] HCI
B KSCN Ve 7 BRI J5 o0 3 Heg Il e Rl
1T 3.

R 3 BRBEBEHKIE T YIS He BRI m

Tab.3 Effect of precipitant on the recovery of Hg with electro-

magnetic stirring (n=3)
s DURRIREES ARAREE  AE/ RSD/
YUEFH]
(ug/mL)  /(ug/mL) % %
1.00 0.4803 48.0 —
HCI 5.00 2.513 50.3 —
10.00 6.949 69.5 —
1.00 1.012 101 —
KSCN 5.00" 4.748 95.0 4.39
10.00 9.813 98.1 —
*E: n=11

* 3 SR KRYHEHBHENT AgCl YTIEW T He
PVERANER, En] 2K AgSCN JiiEX Hg
(IR B o 28950, AgSCN JTIEMR R 11 3 MInkrik
FE A R A 95.0% A, IRk EN 5.0
pg/mL B HAEX AR AE R 22 4.39%. & B AgSCN 14
ROFEDUE RS B AT, AT R MR R
2.3 PRSI

pluEid e, WA T AT TR RS AE
EHEZES. B 1N AgCI(1.3.3 S246 1) HE 1 hyM
AgSCN(1.3.4 5258 1 E 1 h)WFUTIE(HH R =)
TERRM IR F o

B 1 7K AgSCN 1 AgCl YL
Fig.1 AgSCN and AgCl precipitation in water
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M1 HaT PAE F) AgSCN YTTE AR AR B 3k
T AgCl UTIERIATL . AgSCN Al AgCl (15 T &%
A 165.95 Fl 143.32 g/mol, T 2EE 4y 5N 3.75 i
5.56 glem® > 10, AR EAAF I AgSCN #ABUA AgCl

(a). AgSCN ’ i *’

) 1.7 1%, 1] AgSCN 5B HFA «
N T BTSSR, A BT
FROTHE UK 40 53T EE, W 2 Fios.

B2 AgSCN Al AgCl BiFHUTIERT 40 £5 BH
Fig.2 The 40 times micrographs of AgSCN and AgCl precipitation

Kl 2 B Rt — 2 BoR AgSCN Vg 4514
Biks, BORIK, RIMFBUVN, BRI RS -
1M AgCl YTIETEK T BRI “ GRFIG” eIk,
oKL/, REAK, SWHAE, MRS, H
BB AgCl PTTE I HE DAYE 25 B FEAEUTIE H I 2 o
JCER, HEMIX L AgSCN ViIE L AgCl UTiEX TR
Hg W /NI AL
2.4 YLIEWR AR

PLIEW I 24 R e AR R B R 1) It
VELEIRR AT BT, 2 BT R ITIE T TR MR 2%
TUEZH, R—IRFNILTUE; 2) MU
Jes S LAKT R UTUE R AR FE DT R gk 4k
PrfiiiE, X—MEMANEUTE. £ AgSCN JiLiE
P 2 I AR AT IR T LB Hg IR B, 1
B TR UTE IS . N TIEM AgCl 1A R 2B
JEUUIE, LT NEEE R R He BSR4,
SRR 4 FrAl. R 4 TR R, R A
REEMERTC R, W LAHERR AgCl Ui KR f&
DUERITTREME . AgSCN Al AgCl FiFhyTiE it He
1) 32 B R R PTE

7o T A SR G R M, TR B A
FL BRI B 5, AR SR T R LT R . 18
DUUE R 2> PR T PN . BRI B . PRI 7
DU R, ) R e R O A SE g T
VE PUES AR DA RER R, TT DU SOt

K4 AgCl UTHERs B X Hg JU 52 RIS KIRm
Tab.4 Effect of AgCl precipitating standing time on the

recovery of Hg
B A/ WAL/ (ng/mL) [T/ %
0.0 3.182 63.6
0.5 3.251 65.0
1.0 3.181 63.6
2.0 3.209 64.2

*E: p(HE)agd=5.00 pg/mL

AgSCN JTUEXT Hg Wb, $2im He Ml B,
EH e B o AR B 701 235 TRIVE F 0 s ke , ) R AR AE
FEATPTVE R, W B A AT, FROA“ Py ER bt
W] 1 YA PR R B 22 D B B o B 2 SR A
PR IERREELAR

PL HC /BT, 78 CUd & EN T, AgCl
DUVE 5 W AR ) CT, AT R TH 5 1 iAo Ay
PR, AZDTUE 2 PSR 51 7 TE AT P P 2
S E R 1. SCERBIF I Hg(D)BMEA, A%
5 AgCl YLIETEA M85 . (HARSLEG R SRR IEAE
B & He() b wmmeE bk He'', ik 7 F
IR FWFFCINN Ag/AgCl mT FIE S AL
MBVEI R E EE He™, AR KR I
YoFicks Heg Sk He™', FEXT He” W PR ik B b
Hg H 1, HRIFHIBEREE S 2 RS ATEG MidE
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PUsE AN AR As A1 He e YRR [ 5200 69

PIER I . Ag B T3 —RIIR, Heg BT 5 &K,
PITCERAE AR AHAT,  RITIHEN HeCl, A1 AgCl
AATRETE A T IR A, SR RUTIEXT Hg AR
PR(FER

3 4

1) HCl Al KSCN {EYTiE 7> B R IEAAR,
FEICE As MW, {5 Hg 245358t , ICP-AES
MIE He 1145 R AR

2) LL HCI AEYTIEAINS, SRS UTE FHE 1)
T AANREI D AgCl XF Hg UM B, #F 5 AR 42 e &
Hg & ST I E . 5 AgSCN JTIEHI L, AgCl
DUEE RN, SR E S, HrTReERUR S, Bt
AgCl W B Hg #E PL5E 4Tl -

3) DL KSCN fENPLIER], AgSCN UiiE ik 2
P XT BFA 23 8 5 He BB c59 . K H 3
KSCN YL 71)- i 3 1 77 =UrT DLk 6 AgSCN X
Hg HIW B, ICP-AES Wl & Hg 1 [RIKFAE 95% LA L,
FIXARAER 2 (5.0 pg/mL, n=11)A 4.39%, AJi# L
iR E AR TUGER He I 2K .
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