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Thermal Decomposition of Arsenopyrite by Microwave Heating and
the Effect of Removal Arsenic with Wet-magnetic separation
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Qof: FANZe} Bl AAFAA B E3HE FHHHS ARHAA o7 FHS AF)7] Yt 1
Hl 2 &8 2,000 mg/kg ©3LE A AF7] Yste] vlo]az ol AXE thofgt Atz s1EEe
I, FA-AHAEE T vfo]az o] B Az ] F71gtel| whEl SmEA mHe] spake R
AFAH o2 digto] dojyty, I Aol sty ARFAN YR &3 vlo|a2-aHE
o] FAEULE vlojaZgolB 71EE 1083 3T FAANSM & &FF : 14,732.66 mgkg)S} Hl-
A FAANEM A FF : 19,970.13 mgke)E FA-AHAES}S AFFER BYAZ 2, 108
7143 AAFE A B4 W BlA o] 2,000 mgkg ©|3HE VERGTE Wb E v 4 HdE
3 gl B3EslEES vfo|aR2 ol  ytEy FAAEAES aR-o g &gy, HlAa ¥
FS AdE] EHUA olste FAFES AL F U& ALE Vil

F20f 1 $4-AGAY, vholamgloln 7hd, Fu1HA, AR, v AA

ABSTRACT : In order to transform arsenopyrite into pyrrhotite and to decrease As content by less than
2,000 mg/kg, pulp sample and non-magnetic pulp sample were heated in a microwave oven at different
heating times and were separated through wet-magnetic separation. As the microwave heating time
increased, the phase of pyrrhotite was extended to become arsenopyrite entirely. The melting pores and
micro-cracks occurred on the pyrrhotite due to hot spot phenomenon with microwave heating. The
heated raw pulp sample (As content : 19,970.13 mg/kg) and non-magnetic pulp sample (As content :
19,970.13 mg/kg) which were heated in a microwave oven for 10 minutes were separated through
wet-magnetic separation and magnetic fraction containing less than 2,000 mg/kg of As content was
recovered only from the heated sample of magnetic separation. It was discovered that for the sulfide
complex ore with As penalty imposed on, if microwave heating and wet-magnetic separation are
effectively utilized, magnetic fraction. We expect to be able to obtain ore minerals with an arsenic
content below the penalty charge.
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AN S S A RE T, A E of
o 4 AEEE F3gEclth ol B4
AdEsle] WM 3-E(gangue)= AL A
o] A-AR FESTE I8y AlE Al
T, d Z ofdAFES A-bshs #golA vt
3l=(As,05)°] TAET o] HAElEL ti7|E
WEE o] AZe $4A nafE PR JATHKim,
2014). wehd BEHAEE gsgel] wlAvE 2,000
mg/kg ©1 TE oW HEErF FHEn
(Fullston et al., 1999; Smith and Bruckard, 2007;
Tongamp et al., 2009; Lane et al., 2016). 18X
2 A-EAE JdEs] Aol AFagel X3 vAE
ez o g AAs ok gt

H|A0] ZUEZE 31 X(arsenopyrite, FeAsS),
31]-5-4(enargite, CuzAsSs), BIAFH 52 (tennantite,
(Cu,Fe)1As,S13), Al (realgae, AsS), -5-3H(orpiment,
As:S3) ol €A Aot 53 dnEAL &, T
g, A Z ofd FAof P o] AEEHE F
sgEo|th. Wt HAE 53k SNEHS B
Al AAA AaF o= AAsHE A77F Bol
Y=t 28y vAE Fhske S3sE
HrelAl S FslgEo] E3lehd EAol A=
AR ] Wil AR 228y vl ofyoh
(Fullston et al., 1999). we}r] zpold iiboln} 3}
ABslra T 22 AR v A RSEE T
Agdozm ANzl & RRAAEE HA-S3g=
o EElske WHS 831 tHFornasiero et al.,
2001; Senior et al., 2006; Smith and Bruckard,
2007). ZL2u gz As e ol SR &
sh3E, & BlAMESA oY AN S0 e
AR 795 EHolnt. Iy thfst TR &
shg=, 5 Hla-rEshiE e, ofd 2 i3
FHE 50l AR EFHA e EESHE
]l Aol F=ol AEE w sy oE v
& AES 7D 7] wiEel] AMeF Akspigol
a0z AHLEy| offdthFornasiero et al., 2001;
Plackowski et al., 2012).

AN S 2 7HEEtA 4 (1) 2ol AFE
A(pyrrhotite, Fe;,S)¥} BlA4HSHE(As,0;) 2 HE
HTHDunn and Chamberlain, 1997; De Michelis
et al., 2013).

to 2
(o Hz o

o

4FeAsS(s) + 30i(g) — 4FeS(s) + 2As,05(g) (1)

a8 AFAEAel dEs) H9 4 (29 4 (3)
T} e A2 AR - HPH o ARsEE A
o2 A3}t Thomas and Cole, 2005; Aylmore
and Klerk, 2013).

3FeS — 501(g) + Fe;04 + 3S0,(g) 2
4Fe;04 + Oz(g) — 6Fe, 03 3)

dof| o3l B E 2] Ase As, Oz 2 182 S
< SO,E FAA"D 23 Ase} So] AAE
A FHL FeSE dol AREAoR Hee
o JEv @ A k2 3hlEA A yEs
ozl iMooz A Hoh AFEHAL A4S
Zk31 Q7] wjEel FE ®Ho| AFHAoE WHE
B 3mjdde AEadEE 44 B2 4 ok

A7|2E o] gate HEFsEEd A
= $HEN 9 dYgHoE stdste] AFEA LS
2 WA g o HA|RE mlo]AE ol H
o| LA (microwave energy)E ©|-&3sHd 3H]H 9]
BT Mg o s Jidste] A-RHEA R A
2 ot dvksid SEAL HdotdA, W
A FEA 9 FEARG vlo|g 29 olH JHEE
A o w2A 9] wEo|tHaque, 1999; Su et
al., 2014; Liu et al, 2015). H-AEFE
(non-magnetic mineral)l FHIHA S vlo]| =29
o|B XA o} F2 AZIOE JtgsiH
Aol FHTE 243 E(magnetic mineral)Q! A+
A (pyrrhotite) &2 H3AIZ 4 QITHDunn and
Chamberlain, 1997; Uslu et al., 2003). 222
E4EgE Foll 23E e nEA w2
o AFEAR g "o AEaEE 3
AN 9k deF o g AAT 4 S Holth

melA B AT 54 Fujdaoe] x3kE 53
a5 vlo|I2golB oA 2 7tEste] 3
HAA ZHe AFEASCRE st A7) st
Atk oA FAAHMAEE AFHEMOE H
st SHIEAS AU oR AAst L HZH H|
& AAES glstaat skath

Az L U
i PNI=
Bt A FAAS(pulp sample)E Al Y
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Table 1. Chemical composition of the raw pulp and non-magnetic pulp samples (mg/kg)

Samples As Pb Zn Cu Fe
Raw pulp 14,732.66 11,564.14 33,863.17 967.16 73,231.44
Non-magnetic pulp 19,970.13 13,155.09 25,575.14 931.70 59,379.26
G
Mt
Sp %p
Raw pulp o ! =
sample

40 45 50 55 60 65 70

2Theta(Cu K alpha)

Fig. 1. XRD pattern of raw pulp sample from Janggun mine. Ap; arsenopyrite, Cp; chalcopyrite, D; dolomite,
G; galena, Mica; muscovite, Mt; magnetite, P; pyrite, Ph; pyrrhotite, Q; quartz, Sp; sphalerite.

th o] FHAN G EAISFES jaw crusher}
ball mill To.& I35t RHdE7|2 F9i5]
7] A9 g3 R0ty BEhA o] FAAEE AA)
ZATgrke] BeXEroN feg4 UAGE
o] HHoz RYHEe Y=oltholst FAAE
(pulp sample)). & HF|A FAAEE HAGG o]
e ARRG FAANZE vlo|IZgoH ouyX]
2 7}dsk= Aol o AAFol7] Wit kst
H FAA o Bo| FfElo] e AP e
< vpolaEgolH 71 9 FAAHAER A|A
A HH Fpaddod A 58S Holmgle
AN 9 MMGEo] AAREE Bl A
S5 A Auyl AE S 7] wlEoloh

FANEE YEBAF A3} Dy (FF &
80%)& 0.045 mmo| L, Dsy (5HF TIE 50%)
0.0075 mmZ YERGTh FAASE AAAZ Al
21 ¥, XRDEAS 23 de3E2 3E4, I
A, Aot gnHA, g5, ARHEA 2 A4
M Bo] afa WNBERE MY, EZvO|E,
WEE Fo| o] AUTHFig. 1).

FHA S 2] e FHEA Ao
nfo] A2 90| H 7hdel| ofste] A-FHoZ A
3 Aty 28 =W 548sgE 23 = 9

AFEA T} vlo]azdo|B g oste] A
3 ® AFEAe FEo| offA Hh wEhA

BANEE 2l AD A A FE} 1)A

= rr

ofd

FeER Stk BN R A AR
Aol AAR wl-AdFE(olst vl-AY FANR)S
2z} wpo] G2 90| B 7FEA R ARSIt B
A&} ul-AMd FYA g et s T
ate] 3}ehEAgk A3 Table 19 Aelatrh

OOl =4 ol2 JIEAEH

FAA g} H-Ad FAAE 20 g& ZHTO]
S7M(fireclay crucible, height : 13.2 cm,
diameter : 9 cm)°ll ZtZ} Y, Al87) BojglE &
7ME A& mlo]a29o]B A (prunus-range
6K-500, PISON TECH, Korea)olA 7}&3ct. 5
kW AEoA AzPEE 71g] AFsigdeh 7tgad
o] TEH FA AEY 7MELEE A 2= &
A7)(835-T2, Testo, Germany)Z =433t} 714
H Algse AA dste] 244 Al AR

illg

M_x"'::n_EE

x
E
-
e

Az FANEo| FR5E ] 1T &
2]-2}# A ¥ 7| (laboratory high gradient magnetic
separator : L-HGMS, Daebo magnetic, Korea)®l
E03k9 ) 7,000 Gauss A2 AHH-AEIE F
I3 Hl-AFES SR A Beilar, A
7] Wl 2EE(gid)ol e ABES SHRT
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Fig. 2. Sample temperature increase during the
microwave heating time.

2 Mt 3t daE Hl-

BEL 045 pm AHAE AH(G & 50T A=
71004 24417 Azt Az FEES H}Ol
gzge]lH 714, XRD £4, AvpHA lﬂ, %}

3] 5ol AH&-3HT

Ay 8 Ay

1z

HEH
oHd

HI

AN g, WA FAAE, AY D vl

E 5% 200 mesh ©Jst2 w|EHSe XRD
(X’Pert Pro MRD (MRD)), PANalytical,

Netherlands) -4 7} +<r2slol] ARt S
e A 0.5 g 4 4 mlE 18 em WEAE
o 718kl heating block(model; DMB-2, 24
hole)ollAl 70CE 1A &<t 7FE3tth 6 ml 5
F4E H7FBIAL 0.45 um syringe filter2 ]33}
o] AAS (atomic absorption spectrophotometry,
AAS, AA-7000, Shimadzu, Japan)®] graphite
furnace (pyrolytic-coated graphite tube, diameter
0.17 mm, length 3.0 cm)E ©]-835 ]-Of] Hl A& S
2439 A8 |9 20.0 s SAZ0 FUT
Z 100ColA 202 ¢ Z‘_]Z:(dry), 1500°C o]’¢o.
2 30% %9 3]3Kash), 18]l 2,500-3,000C ol A
20-60% &% YASHatomize) A F T l‘i—@.“i A2k
3} ¢ 33 W SAson, HaE E4T
A& &Nl matrix modifier?] @’&%E}H(palldlmn
nitrate) 10.0 plE FH7FSIATKStafilov, 2000;
Balcerzak, 2002; Twyman, 2005).

Fig. 3. Photomicrographs of the microwave heated
sample (non-magnetic pulp sample). crossed polarized
light. The non-magnetic pulp sample was heated to
the microwave oven for 1(a), 3(b), 5(c) and 10 min
(d), respectively. Ap; arsenopyrite, Ph; pyrrhotite, Ht;
hematite, Sp; sphalerite, Mp; melting pore. The scale
bar is 100 pum in length. magnification = 100X.

27 2 D@

ool 3 Z90|E 718 =1}

H-A FAANEE vlo|TZ2o]H XA
1-10% Bt 7183t S o 2 55 =43}
At O Ay} mlo]a29olH 7FEAIRke] U1
TE AR 2571 SV tHFig. 2) ufo] a2
o8 XA 138 Bt FAAEE 7tghe 2
I 130T =EEHATL 3EN= 389°C, 5E=
485°C 18]l 10%9lE 583.7°Co =29t &
ESHH o2 FHEA Y A FULEE 195T,
gho] e = 495T 2 4#A JYtKDunn and
Chamberlain, 1997). W&tA &4E HUl2:Ze
583C %EOHHL oju] H]Ae} o] FL-AAE
719 FE3 2xoln, HE3| ol o|ste] FEHZ
Asl o] Zoj S Ao g FHhETHMikhail and
Turcotte, 1992).

N

HYUAR 0|

H-AHE FAAEE 5 kW Plo]AZg o] B A
oANA 1, 3, 5, 108& 5 ZHz} 71gslgieh AEE
7149 ol AR EHoPIl ArkEE AL,
HEALEH] Z4(ECLIPSE LV100DOL, Nikon, Japan)
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oA FHHEAMe] S-S AEsT

A #EA, A, WA, A, Aok
A, A, F54 Fol FlEN, FHIEAL vt
ojAREo|B. J}del ost] AFHAoE st
HATHFig. 3). He]ZZSo] B 7hde] 12 & X
e FuAEA o] FHE AFHMOE st Hof
VAR FE(rim  structure) S FAISHI(Fig.
3a), 3% Bt 7HEE FHIEA LS A Fof mlo]
A=2-FW(micro-crack)®] FZHH FAl A
g F27} AN Fig. 3b). 7P TFRE
AAehe AL, 2l alY S cross nicols) 3tollA A
EUE 3)A8P, oWAd(anisotropy) Aol 73k =
Ao ] B2 w0 A (beige) MOz WH}sl] UERG
o} o] SAAQ oA A WIS o] gat AFA
218 FEI(Pracejus, 2008). Fig. 3¢ 5% B¢t
nfo]FzgJo| B 7t W AREA, 7Rt T
Z9| AFHA o] A HZAAY mAg HHA o R
gk Honk 1, 3, 5% B¢ 7MEE ARES U}
A7 AREAoRE HEEAAT AA E
(core)= o} syt dojubA] egith ey
103 <t 7HdE sHEAe 7Pk 20t 3
AEA %, BE AATE AFEAY AHAcR
gk =]t} E3F nlo] A2 o] B 7td o] I
o2 887 F(melting pore)©] FAE AUTKFig.
3d). 1082 5t 7HEE AlSolA oA A we
AREA L 048 52 BA Z717H 1, 3 2 SR
B¢ 7HEE Algol| Blste g IA| STFSIATH
AFEAA oA Ao] Ay F& EAE
Ueh= o] mlo]az2gol B 71l 25} 3
vl A o] AFHA 0 R At dojdd} A
w48 WA= wiZolt). Fig. 3dollA A4
A% W7t 887180l F8EAT 57182 4
e U/l vlolaEg ol Jidoe] dHANC
2 Yojupy] w&Eo|tKYoshikawa er al., 2012). L
HEE TG ofste F= WEIF WA Tk
7] vizol F= viiel IAEc] AL =3
Fig. 4dolA B vle} 2o 85350 AP/ =
gt} AR dn)d wEeA, wlo]ZE29olE 71
102 AlRoAME AFEA 24 Wi B &6
71553 IHE0] FAE A AT 5 ATk

EPMAZA

gulgAjo] vlo|Azeoln 71A L wom AF
Aow AW He AL HIs] el A

Phase change
(rim structure)

Fig. 4. EPMA back-scattered electron (BSE) image
of the microwave heated sample. Numbers marked
on photographs are analysed points of EPMA
analysis.

3 9 274 EPMA(JXA-8100, Japan)&-43}
At AtEat A4S A4Sk 12-14 mesh (0.9
mm)E A&EA5, o] ARE vlo]AR ol A
Aol A 108 &<t 7HEstt. 7HEE AERE Avt
Ho =z A, Az as | AF2
Mol tiste] 2z EPMARASIGT) Fig. 4+ v}
o|ARE ol 7t ofsiA Fn|HA o] AFHA]
o2 HE | EFott. 7Ae FEy s
o] o}z dojuix] ¢k core HE-S EPMAEAI3}
R, I AFE Table 29 AE|sATh

Table 22] As, Fe 2 S J¥(atomic %)< As-Fe-S
MNZZo| EASFHTHFig. 5). Z12]3 Marcoux et
al. (2008)°] #H|FEA 3} AFHA o hete] T4
3 EPMA Z3Katomic %)= Fig. 59 374 =AI35}
Aok I A, AREAe R s d 7R
F-E2o] EPMA Z3} 352 Marcoux et al. (2008)2]
AFEA Gooll Tga gRigte] dojux| e
3| d A9 core F-2 Marcoux et al. (2008)<]
FuEA G Ags] =AU THBE
HZ o] wto]FA g2 9o 7del ofste] AFFHA
o7 A3 5 7218 EPMARAY Zxg #91g
4 Stk

XRD=A

H-ZHY SFHARE wlo] 24 o] B AR]oA 1,
3, 5, 103 &<t 7HEsda, 7HEE AlESel o
slo] XRDEA 8 thFig. 6). 1 23 Fig. 19
H-ZY FAN oA T2 e 3njd A g
S|-AE0] mlolaZYolB JHEAT el 1, 3, 5,
10222 S71EA AA 3dd ZA=rt 7H4sksd
T} o]E Fu|FAM 9 M E] 108 7FEAIR
Me g3 Rtk 18a nlejazgelB 7}
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Table 2. The chemical composition of the microwave heated sample (Fig. 4) by EPMA analysis

pym. arsen. pym. pymr. arsen.  arsen.  arsen.  arsen.  arsen.  arsen. pymr. pym.
A% 1 2 3 4 5 6 7 8 9 10 11 12
(0) 0.67 0.70 1.07 0.66 0.54 0.51 0.79 0.47 0.66 0.36 0.69 1.04
As 0.02 29.30 0.00 0.01 29.56 29.18 28.94 29.12 2897 28.15 0.03 0.00
Fe 44.10 34.71 46.11 46.21 34.73 34.60 34.50 34.62 34.60 34.93 46.05 45.57
Pb 0.02 0.02 0.04 0.06 0.00 - - - 0.01 0.03 0.05 0.05
Si - 0.02 0.03 - 0.00 0.02 - 0.03 - 0.01 - -
Cu 0.03 - - - - 0.02 - 0.02 0.01 0.02 0.01 0.00
S 55.17 35.24 52.75 53.05 35.15 35.67 35.67 35.74 35.69 36.51 53.17 53.34
Zn - - - - 0.02 - 0.10 - 0.06 - - -
Total ~ 100.00  100.00  100.00  100.00  100.00  100.00  100.00  100.00  100.00  100.00  100.00  100.00
pymr. pym. arsen. arsen. arsen. pym. pym.
A% 13 14 15 16 17 18 19
O 0.74 0.90 0.87 0.98 0.48 0.77 0.88
As - - 29.26 29.34 28.59 0.01 0.00
Fe 45.70 45.54 35.11 34.79 34.74 45.60 45.78
Pb 0.01 0.05 0.01 - - 0.02 0.02
Si - 0.01 - 0.01 - - -
Cu 0.02 - - 0.02 0.08 - 0.02
S 53.52 53.50 34.74 34.86 36.12 53.56 53.30
Zn - - - 0.00 - 0.04 -
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00

A% = atomic%, pyrr. = pyrrhotite, arsen. = arsenopyrite, -; not detect.

100
S 0 10 20 30 40 50 60 70 80 90

0
100 AS

Fig. 5. The As-Fe-S temary plot of EPMA analysis
from Table 2 and 3 (atomic %). Circle (O) and square
() was positioned arsenopyrite and pyrrhotite EPMA
analysis from Marcoux et al. (2008), respectively.

GAZEel 1, 3, 5, 10202 SIS AREA
o] - A=t FTkste] Uelsith 53] 7FEA
5% N BlAE AHAM ] - E0] YT
S| 9E wlo] AR o] B TFEAITte] et % &
AN, A, G HHEL glolAA ¥k
t}. o] FEEY IHME] §loAA e AL
Fig. 29] 78254 & 4 31%0] 583.7°C (10
19 2xollAe FEA, BA, 54 o] d
3l A ¢7] wEo|thHaque, 1999; Boyabat et
al., 2003). vlo]AEY ol FFIAZte] Z7}sHH
gulEAe] - AErt Zasta Al ARE
9] 3N AE7t S7Vehe dQd, HlAe) o)
A AE o] FE LxolH, dEs| o] 23}
of FETE WL o]FoH S HoE AHH
tMikhail and Turcotte, 1992). Fig. 32 ¥n|H
&, Fig. 49] EPMAEA 183 Fig. 62 XRD
Aol A FgRjEA o] AFEHoR S He
AL gl 4 ok
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nolzizglol . Zhdel ot FulE el dEaloh F4-AHNEe o7 Hl AX &3}

10.0 min

Fig. 6. XRD pattern of the non-magnetic raw pulp
(N-M.R.P.) sample and the microwave heated
sample (1, 3, 5 and 10 min). Ap; arsenopyrite, Ch;
chalcopyrite, Cl; calcite, D; dolomite, Ga; galena,
Ht; hematite, Mica; muscovite, Ph; pyrrhotite, Py;
pyrite, Q; quartz, Sp; sphalerite.

Okl

HH |

1ol

Mol gzl 54

FHEA ABES Y2 AF sk FujAL o]
nfo] AR go] B 7tde| oate] AFHM o IF
& He g dvd 2 AAE distan ¢
t}. gn|Hao] wlo]AZgolH 7}Ho] o|te] 7
A gL A (1) Ro] AFEYeR
&) HhFig. 7a). vlo]AZgo1B 7tde] A4
= gl 2go] FE Wi =] spgat
2] 727} ZEckFig. 7b). dEsNZEo] FE
HAAZ FojHa AFEAe] e AHERE £
7] A2} 2o AAHEL ojuFAd o] Ao) thzh
¥ To g U4 Yehdtt a8 SA 938
ol &3k 8§30 AHHEKFig. 7c). &> A
eS| AFEAe] Mz FAFo] & Aoz 4
Aota w3 8359 A5 S7HIKFig. 7d).
AN AASo] AR HdHos i
S 3(Fig. 7e), AF AFEAY A7} HHHo=
HgHETFig. 7f). FEAo] EsiEE AF3H
Moz 4 He AL B ATAEY sl

Fig. 7. Photomicrographs of the microwave heated
sample (non-magnetic raw pulp). plane polarized
hight; a and f, crossed polarized light; b, ¢, d and
e). Ap; arsenopyrite, Ph; pyrrhotite, Mp; melting
pore. The scale bar is 100 pm (a and e) and 200 (b,
¢, d and f) in length.

1= ATHDunn and Chamberlain, 1997).

T2y & mlojazgo|B ThAA el guA
A - AFEY - HHH(Fe,05), vHIsvolE
(7-Fe05) 42 YESITE mlo| A2 90| B 714d
NEAA AFE M (FeS)©] A4 (FeO - Fe,03) 2
2 s HS AR didEo] dAnAaE
XRDEY AHE FRIstfion, Ao EAE &
1T itk FRAAE 2ATIE Ao
AR ¢da thgAdel whas|ule] E(maghemite,
7 -Fe,05)7F BAHEE Z& Alp er al. (2010)9}
Walker et al. (2015)°] A+

SA-xtEME 58
A4, vs|rte] E(maghemite, 7 -Fe,03) S

AN T 2 AMEES AEAEE Be-3]
¥ THBluhm et al., 1986; Butcher and Rowson,
1995; Uslu et al., 2003; Liu et al., 2015).
S| FE o] mlo]a 2 o|B 7} st A
Ao ® g HA| "l AEaEE £
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Fig. 8. The arsenic content and removal arsenic rate

on the non-magnetic pulp sample as a function of

microwave heating time. @; magnetic fraction, O

non-magnetic fraction. The dash line is a penalty

limit with no charge maximun for arsenic.

g Zo|t}. E& Fig. 3, Fig. 4 2 Fig. 79149} 2+
] 3 %d_*dﬁl FHo] REHow AFHMoZ
JHSE AR S gAY AAr) AFEA e
*&tﬂ%% ANExE A=A 3)4E Zlojt

> o

h

H - X ZUANZO|M H[A ®HHE
H]- x}x—l J,Lcj/\]a(u]/\ zsl-ak
& vlo|azgloln AN 1-10% FF 217 /b
A7 F, o5 NBE FAAGAU e ABE
3 vl A BER Btk A4 ERo) 7
TFEHoR S d NEe AYRER 1Y
Ao} whal| A o] Bl-zpAe] WA SEL H.
AAGER Bgdnt BEE AFEAe=R /}Jl-u:]p:].
HA 2 FHIAEA LS v AGFERE FYdr &

: 19,970.13 mg/kg)
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