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(B LRFE e, SN B X 563006)
B HRERWA SR AT X E SRS XA S REALE LB TSN B A M X EIEMTR Y R E AR S8R
AT B A, IR FH B B T8 S50 R0 PO g 2 255 15 YL AR B0 0 AT TS Y IT M Ao BT, 85 SR B SR 0 X8 i - R
b EE BRIE YR K Mo, Hg Ml Cu. R & L4000y 64.11,1.14,412.76 mg/ke, ULEY o & & 431l O 281.08,
19.55,693.83 mg/kg. L #2411 + AT Y T §{E . Pb,Cr,Mn, Zn ZFUKF A XK, Cd £ TR Y b 1L R &
1, +Ed, Fm 48 Mo 5 Cd, Zn B4k B E FA X (p<<0.01), Hy5 YL T i B A W ¥ M Mo Ml Hg E% IR E SER
FEAE A A PR BAR . TURRP T, Mo DLRT ST U0 3, 76 U4 R 1 4% 78 8 45 5 36 AL R, vk A AU 2 5 Cd
A Mn IR AT R BUS N . 0F58 X L BERTTAR Y 0 A2 25 475 Ye 38 5043 W ik 20.29,167.32, ¥ )8 T H 15 4Lk
T, X HEMIBY P ES RS EE CRENZEMHELRERISENEE R LSRG .
KW X EAJE SRIE; B B RITM
hE 925 X833 XEEARIRAD : A X EHE:1005-3409(2021)01-0353-07

Analysis on Speciation and Risk Assessment of Heavy Metals in Soils and
Surface Sediments of Maoshi Molybdenum mining Area in Guizhou

CHENG Junwei, CAI Shenwen, HUANG Mingqgin
(Zunyi Normal University, Zunyi, Guizhou 563006, China)

Abstract; The contents, speciation distributions and correlations of heavy metals in the soils and sediments of
Maoshi molybdenum mining area in Guizhou were performed in present study to investigate the occurrence
characteristic and ecological risk of heavy metals in molybdenum mining areas. The methods of single factor
index and Nemerow index were used for evaluation and analysis of metal pollution. The results showed that
the main accumulated pollution elements in the soils and sediments around the molybdenum mining area were
Mo, Hg, and Cu. The average concentrations of Mo, Hg, and Cu in soils were 64.11 mg/kg, 1.14 mg/kg,
and 412.76 mg/kg, and in sediments were 281.08 mg/kg, 19.55 mg/kg, and 693.83 mg/kg, respectively,
which were far beyond the local background values. The accumulation levels of Pb, Cr, Mn, and Zn were
relatively low and the Cd accumulated in several sediment samples. Mo was significantly positively correlated
with Cd, and Zn in soils (»p<C 0.01), indicating that these metals might come from the same source of pollu-
tion. Mo and Hg in soils were mainly in form of residue and had low bioavailability. Mo mainly existed in oxi-
dizable fraction in sediments and easily transformed and released under oxidizing and alkaline conditions. Cd
and Mn were mainly in form of acid-soluble extraction. The Nemerow comprehensive indexes of soil and sedi-
ment were as high as 20.29 and 167.32, respectively, and both belonged to severe pollution level. The re-
search area was characterized by significant enrichment of heavy metals and have shown a serious situation of
comprehensive pollution and extremely high ecological risks.

Keywords : molybdenum mining area; heavy metal; distribution characteristic; speciation; pollution assessment
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= RIR I RS T 4B ke, 5L R A,
TR RS b sk T — R
FBg ) DL R AT R | ORI AR T ALY
B o 4R AR M K /K (acid-mine drainage, AMD) ,
XF J) 303 - SRR R U RR ) 3 s G ™ R A
BB MANILL EARR, ME B A Tk &
JEE AT K A AR B TSR ) BE SN R, AR
B T SRR B A W 0 T B B T AR B
FUOU LR TSR R M 0 S Y, 1N A R
TRV Y E &R B R R CE MR R
AR S 2R EE 4 E BA A, B TR BUE
ERESBGEEME Y WL, W e X 5
IRARGURR Y ) 5 4 T B2 U 5 o0 A R AiE , X T i
TR XA AE SRR A A HEERE X,

S H LR AR B A X g e
KM B A E R MR HE R & ma )2
X, DL DL ik ok 32 26 OB B 1 & TR IX, 4
SCHL A GE T, & B 2R B AL FARRORES
A X ARLEE R )26 KRR, HREETC
JPHERL I S 1 AE AR BRI IR B TS Yo XU . A B
FE R BCR 3% 2242 B 0 £ A 80 X 3R R )2
DU Hh & 4 Ja 1) WA B 25 RN 7 1 90 A R ik 6 AT 40
Bt o 10 L5 5 4 Ja A 2B R IR G 1 0 AR A AR PE AR
MO B A L I DUSA R - B0k R i 20 25 6 15 e 48
BRI TS G RO AT IE Y ST T AE X
B, iz X A B AR 5 18 5 4 I P S 4
1 ®HRS05i%

1.1 HmBIRE

5T XA F 52 M 48 38 T B AT X, HL Ak 7R
£5106.761 0°,dbZ5 27.809 9°, #& AN F Xy i 44 L ik
WL B THERAY S RZE AR ESE TR,
A S ) - AT AR R A DX BRI A A DA X
FE LKy 4k, BRI 3 AN AL X, Ko, 1 S XA
T E WAL TR AR 1 R R BE 1 453 m, FE VD F IRk
DX A5 {1 TSR DX 0] g B A, 3 S L33 v AR A 32 AR A T
s 4R AU » v b LA™ TR 98 K 428 W v R T L YA L 7K
T2 S XIER B 1208 m. i T WLk V% S
X, SR ERGE v i A L2 R R L, b 35T 38, Ry i
LL VR B R SR DXl 7 M 2 bR B L ) 7 R /K 4R v
KIE W AR B I3 S50 XA T E W IR MM
BT, 2R A -5 i3k = B 1 024 m, PR X3k 1n)
FE AR, A M 25 5 Sy LA L B 40, DX Sl e DA B AR 32
B ) B Bkim = s = m . R DL
TRIEATAR B SR ST LA XA b 2R AS /N 500 m,
FHERERE N 0—20 cm, LY R IE AR B X H
H 5 CRERE R 0—5 cm,

1.2 #RMLESNE

B SRR T R BRASATE AR | BRI A7 5 44 0
ENARAT P T 200 H A B E. R
FH BCR ¥ S22 U 6P RE b o 4 T A 1R T R USS T 4
A RIS R i A AT o S B, R A TR A
Z 1, FIH HNO,-HCI-HCIO,-HF 4= [ 3h ik 1 i 4
HEATIH A TAL 2, Mo SR IR & 45 B IR I 4
Sk ACP-AES) Il 52 (Thermo ICAP6300-duo, USA ),
Pb,Cd,Cu,CrsMn 1 Zn 5% ] i B U436 016 B 1
(55 AA-6880) , Hg SR FH -5 6 3 6 B 2 (g
ot AFS-9530) . A4 B Pl IR E A G E GiEe
K1100) , 28R F S ARG IR I 2 . Bt B A
FhRERE A (GSS-5 FIl GSD-7) A7 2 2 1, ke b
S E 3.
1.3 #iEE

* M Microsoft Office Excel 2007 #4732 4¢
Th B bR E 25 S 5 R SR SPSS Statis-
tics 22.0 B 4T 3 DIRY & 42 )8 L& Pearson
A3 5 R FH Origin 8.0 BAFAER
1.4 XU 10 K bR

SR FH 0 B TR - 45 B0k R A B 2R 5 TS 4R AL
EOUSRPE B AR RS X MUY ) Mo,
Pb.Cd.Cu, Hg,Cr,Mn fil Zn 75 4250, B A
X AR HEIT

ﬁﬁ?%ﬁ&f;éf
K. P RoR i IR IS e iR G X RN T
YIS (mg/ke) 5 S, 7R i 15 4290 1 br e 15 5
(mg/kg) , A 3CR 5t + 3 i 3% 2 DR 3 &
I S YbRiE . P,<<1 JCi5 Y 1<<P,<<2 N
VGG 2<<P <3 WERBEIGY;3<<P, <5 AT,
P, >5 JEEGY,

7 p
s i s P [T
Korfr POy W g A LR BTG AR B P R G
W AT TS Y ) PR TS Y FE A e K E s P R
N WIS A TS Y IS Y PR BT A . N
B LA T Y AR BT PARUE : P, <<0.7 N 4;0.7<<P, <
1.0 MR ;0.1<<P, <<2.0 ARREIEYL;2.0<<P,<3.0
ARG Y P >3.0 NEHETG YL,

2 HRS5vw

21 EERERESEE5TEH WIS
21,1 ¥ ELELELSTASAFE MRK+L
BEESES ST LA LR 1,3 M0 X4 fi
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Wi b, 3 T A o BRI AR A T ) AN [ A 2 T R
HESEK, 1 90 KKK, L85 Mo, Pb,
Cd.Hg.Cu, Cr. Mn Hl Zn 7% {5 5> 51~ 46.73,
21.46,0.36,1.6,63.53,35.80,314.19,177.84 mg/kg.,
PLSEIN A 13 50 3R 15 S5 R A kL 43 035 7 S (1
19.5,0.61,0.55,14.55,11.36,0.37,0.4,1.79 %, H
Mo, Hg #il Cu V5 Y5 /™8, 28 7 KA DL RAEE
4 JE JCFE AEZS (8] L B OR AR SRR (R R
UG YRR Z A R R R RN, 1 58 X Mo,
Cd,Mn 75 5 2250 =5 ik 48.79%,88.89 % il 63.36 %, ™ Jlf
DX Ry A L kR KA X 22—, 52 R 1 2h T Pt 5% el B
i HARITTR AR RBOLT 352, J8 28 5 M 45 fw
55, % TR/ 25 AR RS .

5159 XML.2 58 X AR Cd f1 Cr 4b. 400
FIPREITTE SE AT YL B AR N 7 F )5 A Mo, Hg
M Cu, S EE BT S0 10.54,5.36,13.69 1%, X 5§
FEREEAR A AR XA [ B A 723 o i i DL Cd
M Hg 1978 5 2 BUH =535 94.12% F 113.56 , fETE S IR 15
Pe LG SR ARA W 3l A AR 1 5 AR PR X2
TSI R I TR R ZE

35 XA T E WL F L, £ AR R 3, 3
i L 7K R4 I A DX, 4 T e B R R AR B 4 B
B Mo, Cd, Hg 1 Cu JE R & ik 43l 35 595 5 fH 1)
50.13,6.29,11.27,13.65 15, HAF 75 WO 15 Yt 18 16 XU
23 ] A8 S ZBUHAUA Mo, Cd, Hg BB 50 %, KK T
PR Z Tk, AR RAE R N EZ R R N T,

X1 ERHETRIESESESENHIFME mg/kg
WA Mo Pb Cd Hg Cu Cr Mn Zn
fifE 23.35~70.38  14.54~30.35  0.04~0.84  0.09~2.32  333.70~401.34 15.00~59.80 97.48~566.70 149.05~206.05
N bl i) 46.73 21.46 0.36 1.6 363.53 35.80 314.19 177.84
157X 138 e _ . -
PRl 22.8 5.79 0.32 0.5 26.37 15.92 199.08 27.53
EREE/ N 4879 26.98 88.89 31.25 7.25 44.47 63.36 15.48
WE 24.86~27.32  21.26~59.81  0.03~0.44  0.01~1.61 415.96~464.39 34.20~72.65 260.83~1509.38 97.15~305.35
" B 25.29 44.39 0.17 0.59 438.03 48.61 861.9 231.38
2ET X1 . »
PRfEZE 1.29 14.9 0.16 0.67 20,00 14.60 577.84 81.12
B RE/ % 5.10 33.57 94.12 113.56 4.57 30.03 67.04 35.06
W 39.78~206.23 30.86~36.23  0.55~7.27  0.66~2.31 402.47~483.86 34.20~79.05 545.05~737.78 222.25~716.30
o bl i) 120.3 34.32 4.15 1.24 436.73 58.23 637.23 146.29
ISP X o . ,
W% 77.43 2.06 2.40 0.64 29.73 18.34 7.26 182.27
BREAR/ % 64.36 6.00 57.83 51.61 6.81 31.50 12.12 40.84
FNE T R 2.4 35.2 0.66 0.11 32.0 95.9 794 99.5

2.2 RERBYMELEBLSTE R AL W
RIXRIZVIRW E 48 & ST PORE 51 W3k 2,45
REBW L IE X EL AR50 1 mi EAATEAS AR B2 1 15
Y, 1,2,3 SH XHLL Mo, Cd, Hg #1 Cu 754 2 H
JUEE S A ) R S A Y 59.43 ~278.59,9.87 ~
66.87,136.1~271.0,12.39~50.41 1, 5 # J BRUE A,
FH T DX b e A8 It e b K SR 18 ) B TR K 5 A oA
RN S AR A 5T 5 3 A AR DR AR
34012 S K B E TR 1R I 50~100 m
O, 7 T UL RN B S R A
W IX b F KA KR DT & 4 8 S i . 3 5
DX G A R R KB A 5 0 2 AFLAR A R AE L TR IR T
T e BRI Uk 2% K B3 sl Ll e] BE R N 4 R Y
WA, ZEIRIEE SRR, A XK A R
FERNFR D i — 2 AR T DR I AR i B SO .
Mo R Z B EF.1 59 X Cd Al Hg #9748
S RBAERE YR 86.27 % M 47.13% . % N A
RFMBE 2 SH XKLL Cd AT R B40.18 %) 8%
AU S R 55 53 5 KR L, AR U R

HAS S RBUE AR 25 %0, 2 N8 THREEMR. 5
IR AT T4 Ry — B

2.2 E&£BITE Pearson HX M

2.2.1 X3 F 4T & Pearson M E MR 5 R
XtiEES B TR . pH. 2% 5 28 1Y Pearson #3&
P WLER 3. Mo 5 Cd,Mo 5 Zn & B #F IEM LK R
(p<<0.0D), RHNZM R X 1Y 8 4 J@ ZF G . Mo 5
Cd.Zn BA 8 1Y [\ 50 808 A 7 fE A 5 05
sl pH A5 Mo, Cds Cus Zn 5 1 35 1F MG ¢ R
(p=<<0.01), Ut B pH {H B K, 3xX 4 Fh 8 & J8 09 B &
R U5 B 0 B 05 T R LU R R B N AR T
R, @85 Cd. 285 Cu,.Mn,Zn B EFH K (p<
0.05), & W] + A BN J1 7K F 5 Cd, Cu, Mn, Zn
) 2R A A — E B AR RUAR G52, He 5 H A JL
KEBITEAME(p=>0.05), BLHZMF 5 IX Heg 5
HA 4R 15 ek AR, BAR 52N ML X Hg 1973
T 5 E R o H DX o3 A R AT AF R RR 22 5%

2.2.2 WY E 4 )BT FE Pearson ML HE M UL
B HE &R E . pH. 2 A 5 2 W 1Y Pearson fH ¢
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PEHTZE R 4. Mn 5 Cu.Zn R R FFEMELR

(p<<0.01) , AR AT iR AFF 58 % X 3k Cu 1975 Je K 4%

R TE BN B SUE AT Mn, Cu 7RI

Y b A7 A W X &2 G 2R T L R AT AEY . Pb

5 Cd,Cu.Zn 2 B F A XK FR (p<<0.05), 1 Cd,

Cu & Tz 58 X 5 RARI5 YLK F-, Pb "ﬂﬂ'ﬁi’@
X S EE . £ H T4&)R Pb AT B

SULETIR A E R SR RE BT, 5
Cd,Cu AT BEAFAE — & M FE PLali M AR HT . Mo 5 42
B IE ARG R (p<0.0D), IS B A %5 =i 1 B B
TR RE T AT HILT S O B4 i 1 e AR SR It T R B A I
Bf sz, =3 B R AR A, Hg F1 Cr 5
Fofts 5 Jm DU &R (A KA AR G, 5 ATA e S 45 R B0
— B R A M X FRE

R2 ERETERENBYESESES ST mg/kg
i H Mo Pb Cd Hg Cu Cr Mn Zn
JiF 374.95~378.63 31.29~45.88  0.42~5.69  9.49~26.40 355.88~373.54 46.98~79.05 235.53~277.83 198.23~210.08
#fi 376.79 38.58 3.06 17.95 364.71 63.03 256.68 204.16
LBTRIRY e 1.84 7.3 2,64 8.46 8.84 16.03 2115 5.93
BREB/ % 049 18.92 86.27 47.13 2.42 25.43 8.24 2.90
W 382.35~386.54 8.32~18.16  12.40~29.06 21.59~32.62 1210.86~1271.96 34.21~59.85 2158.13~2249.78 479.0~519.35
¥ 384.45 13.24 20.73 27.1 1241.41 47.32 2203.95 199.18
2ETRURY s 2.1 492 8.33 5.51 30.55 12.80 45.83 2017
ERER/ % 055 37.16 10.18 20.33 2.46 27.06 2.08 4.04
Wi 80.75~83.26  24.63~38.50  7.10~10.59  12.06~15.16 472.03~478.67 40.62~59.88 713.18~1054.9 365.11~372.68
Bfig 82.01 31.57 8.84 13.61 475.36 50.20 884.04 368.9
SEWRIUBRY s 1,26 6.94 1.75 1.55 331 9.61 170.86 378
BREJ N 1.54 21.98 19.80 11.39 0.7 19.12 19.33 1.02
SMAREIRDE R 1.38 29.39 0.31 0.10 29.43 79.42 1076.9 89.94
x3 TESELEPH.285£BNEXEH
A Mo Pb Cd Hg Cu Cr Mn Zn pH o 2
Mo 1
Pb —0.096 1
Cd 0.831°" 0.015 1
Hg 0.492 —0.407 0.400 1
Cu 0.394 0.702" 0.528 —0.152 1
Cr 0.204 —0.051 0.275 0.051 0.284 1
Mn  —0.178 0.541 —0.023 —0.042 0.524 —0.043 1
Zn 0.832"" 0.082 0.786" " 0.396 0.656" 0.456 0.231 1
pH 0.791"* 0.306 0.764" " 0.259 0.765""  0.184 0.326 0.906" " 1
£t 0.339 0.120 0.601" 0.043 0.358 0.394 0.306 0.526 0.386 1
e 0.307 0.386 0.511 0.116 0.585" 0.348 0.690" 0.560 0.514 0.775" " 1
e 7E 0.05 K B B3GR 5+ * 7E 0.01 /K- | 53 (G .
x4 MEMELE PH.ERS5EHIEXEY
i B Mo Pb Cd Hg Cu Cr Mn Zn pH 2R R
Mo 1
Pb —0.234 1
Cd 0.175 —0.915" 1
Hg 0.524 —0.164 0.128 1
Cu 0.417 —0.840" 0.779 0.634 1
Cr 0.151 0.356 —0.534 —0.262 —0.316 1
Mn 0.221 —0.797 0.78 0.583 0.971° " —0.347 1
Zn —0.046 —0.833" 0.841" 0.368 0.880°  —0.473 0.950" " 1
pH 0.692 —0.825" 0.818" 0.295 0.769 —0.229 0.646 0.550 1
2H —o0.521 —0.571 0.478 0.104 0.532 —0.344 0.661 0.813" 0.083 1
X 0.989" " —0.345 0.306 0.566 0.528 0.049 0.343 0.089 0.807 —0.424 1

VL A 0.05 KT b G GBI 5 % % AE 0.01 KT b3 GO
23 EcEESSHEIE
T4 X 2RI A R R B A

DARRIE W 1, s X N 85 & 4 )8 Mo, Hg,

Cr.Zn FZE LR ESIE XA 16, 7 B b 5 338 & 18
99.59%,96.65%,61.24%,40.31% ,Cd % LI Al %
B RGEE R THET X AEB R 5=, %280 E
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@ FE i R AR Y 2 b i XA R DURRUE B M AR
E S R R B RN SO A AR T AE KU N,
4 J& Pb.Cu. Mn £ Z DI if JE S A7 76 AR N
PR SE AL A A A s S R A AR Sy R A
5% pH {H 520 £ 7= Az P b AS [R] B4 IR BR800 200, TR
1.2 S0 XA XT3 AY 4 pH fHIRE T 3 FhE 4
J& A SR A e T 3 ST IX

W52 X YU 0 4 JB T S R AE 2 A o, AR
Hg 1 Cr 1) R ZAFAEIE SRR R 3R A SR IR % 42 7T e
S D3k e AR AR RS UURR L M AR E . Mo Y 2 EAF

100
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(=)
(=
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o

AEBE L/ %
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7
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o

¥l §2k
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T
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T

NEFERL/ %
'S
o

20 -'|'|'|'|'| T
0 HHHHH B HHHHH KRR :
1t F2d F3k BT B R
RES EMNE

TR AT LA Lo Bl ik 77.53 %0 o A He A= b i 5k
BT S AR RAER T R Mo IIESREIZ NN
FUKSC A BE SR R 2w, R — & 2%k, Cd,
Mn 7EVT AR h 32 22 DL R AT 2 UGS 77 76, b ] 35 1 3K
93.13 % 1 55.94 %0 , 2% BIZWIF 5 DX 8 38 P9 3 180 14 Oy
Tl HERAMR SR X Cd F1 Min A BTl 5 0, 412 1 HE LR iR
AUV AFAETETS YR . Ph, Cu ZEDTE) T L
ATEALZS T Ak 41.90 %6 1 46.68 %6 BIFSE X N 547
I 162 U M X IR R A B A L S O DL A L G
PG BRI ) &2 Jm 4 At
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24 BEEEEBELESRKRIEN

EAHEY X b 4R R R 5 e s Eom
WHER LR G IR BOLER 5, P 1 58 X 32 275 e 5t
kAR K N Mo>Hg>Cu, 4 J& Pb.Cd,Cr,Mn 7£75
PEGE A Z T2 S0 XN EE IS R ST E KR R
Cu>Mo>Hg>7Zn.4:J& Pb,Mn B#HMI5 Y3 S0
X P B 5 G sk K I8 Mo > Cu>Hg>Cd >
Zn, 1,2,3 50 X025 & 8 BUE 53 0 & ik 14,44,
10.16,36.3, R 58 B 15 Y« /K F-, Mo, Cu, Hg 15 4« X 7

fe s, R X Ik L2 2R E SRS
VY

MBS QS 0 X UUR Y & 48 N 148
BORE bR R ™ (£ 6) . BE Mo, Cu Ml Hg 195 £U(H
e HE VS YL R(E 5 4F, Cd 75 Y8 AU S Pt | 3%
PET R E SR Cd 72 TR 0 W8 76 B RS 52
s SRR S E S R A R — 2, 1.2.3 50
DI A% 25 T Y i B0O(E 43 ) &5 3k 14.44,10.16,
36.3 i M H B S YL KT

x5 MRRIESEGEFTHENEBRTR

% R 5 Y H8 8P ) LR g LA Y
Mo Pb Cd Hg Cu Cr Mn Zn EH(P) e

155 X 19.47 0.61 0.55 14.55 11.36 0.37 0.40 1.79 14.44 S Y

258X 10.54 1.26 0.26 5.36 13.69 0.51 1.09 2.33 10.16 o g

3EW X 50.13 0.98 6.29 11.27 13.65 0.61 0.80 4.49 36.3 iR

*6 MERMBYEEEFTLENMEHRRSS

% 1 R 5 Y48 8P ) LR Y LAl Y
Mo Pb Cd Hg Cu Cr Mn Zn HBEP D 37

1595 X 273.04 1.31 9.87 179.50 12.39 0.79 0.24 2.27 197.66 s

25X 278.59 0.45 66.87 271.00 42.18 0.60 2.05 5.55 205.63 s G

3EWIX 59.43 1.07 28.52 136.10 16.15 0.63 0.82 4.10 98.68 iR

3 éﬂnﬁ Ill,: accumulation and histopathological alterations in wild

(1) WFFEX L HEMPORY h 2 R E G w5 5
JLER A Mo, Hg. Cu, 8 5 R BH w5, 32 N8 T R 3
MR . Pb,Cr,Mn,Zn 2R T8 SHE . 5 Y B HK
AR . Cd AETURR P AELE il R A

(2) 4/ Mo 5 Cd.Cu.Zn e B3 IEA S, T H
RESARAT 5 Qe T RE B A [ PR 1. HEh 48 Mo,
Hg.Cr,Zn EELIFRE B A1 A WA B B 7
TR Mo B2 Jy T S Ak S IE A0k 3 78 S AR 1k
F A D AR TR AR 42 715 Cd, Mn LR AT 42
WS F AT TR IR 52 AR F0 Al HE R i
SR 5 7 9 il A4 R B

(3) WFFEIX +- 4 Mo, Cu, Hg 3576 5 15 YLK
FRL L TUR R ER LA L 3 RhoT R Ab, Cd 1975 YL 46 5L
ARSI, A H X LR E 5 Y 48 Bie 8 &
15 Qe bR B 5T IX T BERTURR )RR |32 Z R 4 )8
e REE LY [N Py I g =
5% 30k
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