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J
FAN Chenszi, LIU Yong bing, YUAN Ji-hai, GUOJWel SUN Dong- yang, LIU Cheng-hai -
(Key f:?lboratory of Mlcro and Element Forms Analms of Ghina Geolo; f‘glcal Sumev N_anonal Research Center for Geoanalysis, Beijing 100037, China)

Abstract ;. In order to study the characteristics of atmosphefic dry and wel,depaSition elementb and the health risks of typical industrial and mining cities in central Yunnan, the
atmospheric dIy and wet depositions collected from June 2019 to July 2020 in Anning city were selected as the research object and measured. The contents of the 11 indexes
TN, F, Gr, Ni, Cu, Zn, Cd, P, P, As, and Hg were determined, the annual atmospheric deposition flux was calculated, and the exposure risk model was used to assess
the risk to human health. The results showed that; (D) In addition to Cr, Ni, and As in the atmospheric dry sediments, the average contents of the elements F, Cu, Zn, Cd,

Pb, and Hg were significantly higher than those of the surface soil in Anning City, which were 5.82, 3.00, 28.27, 57.53, 2.83, and 1. 08 times higher, respectively. The
average contents of F and total nitrogen in wet deposition exceeded the standard value of surface water V-class water. @ The annual atmospheric deposition flux of total nitrogen
was the highest, and the annual deposition flux of eight heavy metal elements from smallest to largest was Hg < Ni < As <Cr < Cd < Cu < Pb <Zn. According to DZ/T 0295-
2016, except for the point DQ-11 located near a chemical industrial plant, the atmospheric environmental quality and geochemical grades of other points were all first-class.
(3) Hand-to-mouth ingestion was the most important avenue of exposure to atmospheric heavy metals, and the exposure dose and non-carcinogenic health risks to children were
far greater than those to adults; the atmospheric As, Cd, and Pb in the study area especially caused certain non-carcinogenic health risks to children. Cr, Cd, As, and Ni
carcinogenic risk indexes were lower than 10 ~° | thus, there was little or no carcinogenic risk. Therefore, it is necessary to strengthen the strict control of atmospheric heavy
metal emissions from industrial and mining enterprises in this region.

Key words: atmospheric dry and wet deposition; heavy metal; annual atmospheric deposition flux; health risk assessment; Anning
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Fig. 1 Sampling sites for atmospheric wet and dry deposition
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Table 1  Detection limit of atmospheric dry and wet deposition analysis method
HiH TUREY) ngeg ™! RUEY/mg-1.7!
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Table 2 Definition and value of health risk assessment parameters
gE| S8 EX AT H1E SCHR
¢ WEEG R mg-kg ™! EHIE 95% 7R X 8] 1 KR AR5
EF T IR dea™! 180 [32,33]
RS ED 72 8 A a 24(A)6(C) [32 ~34]
AT - 44 R @R ) i) d 365 x ED(FEHUH ) 5 365 x 70 (B ) [32 ~34]
BW P-4 kg 70(A)15(C) [32~35]
CF Ak AL ToEH 1x10°° [32,33,36]
FHEA IngR  FHHEHCE mg-d ™! 100( A)200(C) [32 ~34]
WP A InhR AR m’-d! 20(A)7.63(C) [34,36]
PEF BB HE T R m’ -kg ! 1.36 x 10° [32~34]
SL F RE 2 mg-em 2 0.07(A)0.20(C) [34,35]
J IR fih ABS  JERRMRUSCR TR 0. 001 [32~34]
SA T e P R TR cm? 2140(A)1150(C) [32,33]
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Table 3 Definition and value of reference dose for non-carcinogenic metals (RfD) and carcinogenic slope factors ( SF)

iz RfD/mg- (kg-d) ! SF( PRI A )
FHHEA J IR HE i LRI IN /kg+d-mg ™!

As 3x107* 1.23 x10°* 3x1074 15.1

Cr 3x1073 6x1073 2.86 x10°° 42

cd 1x1073 3x10°° 1x1073 6.30
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Cu 4 %1072 1.2x107? 4x1072 —
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Hg 4x1073 — — —
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2357 B HESME ) — E FE B Y ). 2T
FEYI AR Cr, Ni fll As, JGE F. Cu. Zn.

TR

2 RS
a Cd. Pb

2.1 TR TEIERY R S REE Hg 198 54 E 50 ) o A TG0 21 5] 45 0 2 10 22 7
T4 RS PRE ST 2019 ~ 2020 4FJEF %7 HERE LT ESE05.82.3.00, 28.27 . 57.53.,

THX KT WU ESEM TN, FfP &
HEIE AR 22 AR S R B HH 45 DQ- 10
FUUREYIRE S TN S5 R ). Xy L4k
MEEAAOL Bt KFEEMEEL, B TF&
HA F IR AR — B 22 5], RV TR & i

2.83 F11.08 f5 (&l 2) , Ju HAE DQ-11 sfL F, Cr,
Cu, Zn, Cd, Pb, P Hl As &84 &, ZHX ALK
TR Z 100252 B4 R B aw\mw%un. R
P (b AR PREE T i A ) (GB 3838-2002) ,

K FE BTG A K B — ﬂ&iamgﬂ‘zﬁ@miﬁ.%
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-Fig. 2 Comparison of average concentrations of F, Cr, Cu, Ni, Pb, As, Cd, Zn, and Hg elements

in atmospheric dry depositions and surface soil in Anning

MR IK AV 2hr 1 SIB VIR TR SR, F
FUTN S35 2 1o s ek V 38K bR (e, HiAyoo
RO e V K BRAE S Bl . R R TR T3
JZ 4 Y SE A T LA, RN TR X 4 g
HESEFEZMITREMN BBEUZIER M, & 5hoT
EERETRTEZ —.

HRAE 1995 ~2015 4 [A] 6 [ R RE AP E 4R
GiTEUED, o (Cu), @(Zn), (As), o(Hg),
o(Pb) ., (Cr), w(Cd) M o (Ni) B FH{E 550 H
(107.41 £137.82) , (738.61 £1294.1) , (22.09 +
27.78) . (0.34 = 0.64) ., (276.00 + 826.03) .
(101.00 + 605.30) . (3.29 +7.05) Fl (46.70 +
173.00) mg-kg™'; KAFEKFA p(Cu) . p(Zn),
p(As) . p(Pb) . p(Cr) . p(Hg).p(Cd)Flp(Ni)H
SEXME R (5.72 £19.66) . (47.43 £95.57) .
(10.11 +219.98), (1.92 +12.91). (2.21 =
14.76) . (0.15 £37.19) . (0.55 £1.55) F1(2.40 +
3.09) pe-L ™" T HUIEY T E SR & R Cr f

Ni & EARRTAR, HAR oo R & Bk 5 e %K
A VTR E AR & R e E R AR S
THE XTI,
2.2 BT RETBURFEICR TR
RGN (1) B L T HIX 2019 ~ 2020 45
KA FWTRFVIEE R % 6 iR, T RAT
MRUTRE AT T ER T TN (AR TR 38 o ey, Y (E
A 2434 mg-(m’-a) ', B A 2711
mg-(m’-a) " HEAZ NN TG T, KAAER
TR B T R 18 ~ 32 mg- (m*-a) ~'M 2
TR RT3 37 2 123 ] (] ez i 2o 3 )
WA FER DT IR B0 100 mg- (m?-a) =11,
P SR TNl BN S0 Al E e A=
AT KRR & E IRk, P AL F A AR 8 D0 2l
X R, PR AR DL B G & O B A 591
mg-(m’>-a) "' HN{E R 341 mg- (m*-a) ' F 4E
DUREE 34 (E R 486 mg* (m*-a) =" {E R 293
mg-(m’-a) ~'. 8 Fh HE 4 JE JU K M AF DL = M)
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Table 4  Statistics for elemental concentrations in dry depositions of Anning
! w(TN) oz)/mg-kg'l
/% F Cr Ni Cu Zn Cd Pb P As Hg
DQ-1 1.45 438 48.7 9.97 38.0 620 1.52 119 1484 7.97 0. 105
DQ-2 1. 69 576 47.7  10.2 37.0 261 1.36 121 183  10.6 0.180
DQ-3 2,20 1026 44.8  11.4 46.9 351 1.47 89.0 3957 7.69 0. 107
DQ-4 1.82 863 68.4 13.6 41.3 221 1.24 102 4163 8.00 0.091
DQ-5 2.08 1610 68.6  24.1 113 1118 3.50 211 6136 16.0 0.213
DQ-6 1.94 2688 62.9  19.3 119 528 3. 44 206 11700  14.7 0. 205
DQ-7 2,94 1144 57.2  14.3 149 565 3.98 113 3735 29.3 0.230
DQ-8 3.08 948 59.6  11.3 73.7 675 5.22 147 3010 9.89 0.229
DQ-9 1.46 898 742 19.2 140 1757 12.3 289 3526 33.0 0.215
DQ-10 — 727 46. 1 11.0 47.6 674 7.75 171 2725 8.26 0. 209
DQ-11 0.59 4221 99.7  19.1 739 59529 376 2652 5393 109 0.221
DQ-12 1.77 727 96. 1 13.3 83.5 689 4.31 241 2694  14.6 0.190
DQ-13 2.54 1557 50.7  12.1 41.1 208 1.72 94.7 6041 9.71 0.177
IEONIER 3.08 4221 99.7  24.1 739 59529 376 2652 11700 109 0.230
/M 0.59 438 44.8 9.97 37.0 221 1.24 89.0 1484 7.69  _0:091
A 1.96 1340 63.4 14.5 128 5176 32.6 350 4338 2h4 0. 182
GRLVATR 1.88 948 59.6  13.3 73.7 620 3:50 147 3735 10.6 15 /01205
FRAED 2 0.68 1045 18.0 7444 188 16336 103 . 694 2648 275 S 0.049
5 5 Z A 1.45 0.78 0.28 031 1.46 3.16 3.17 1.98 0.61 128" 40270
SRR SO0l — 20 876 _40.2 428 183 0.57 124 | — 253 4 0167
ZHIE M (g () — 592 65.2 | 4.5 46.3 89.7 /0,218 / 40.6 — 18. 4 07058
FUUkE 143 — 5.82 0. 72 0: 36‘ _3.00 28.27 | 57.53 %83, | — 0.85 108
SR Yt J/EdEX (T
- = F %5 —rjc i,nﬂ%%miﬁsﬁﬁﬁﬁ- / f
Al | Table 5 “Statistics for elementaﬂ concentrations in wet depog&mn% of Anmhg - )
G “pH {H ,Ir‘ “u‘ ,II ) p/mg L1 -
j i) TN P ARV o Ni Cu/ 7n cd Pb As Hg
pead 78054 7.79  0.018 [6.965] 0-003+0.004 0.010 0.028 0.000T 0.003 <0.001 0.000 1
DQ-é 4 pr 7.74 3.3 0018 1,991 _ = 662 0.003 0.005 0.205 0.0020 0.002 <0.001 <0.000 1
Q-3 - 7.56 473 0.040 1.89% 0.002 0.001 0.007 0.010 0.0001 <0.001 <0.001 <0.0001
DQ-4 7.52 1.59  0.010 1.098 0.003 0.001 0.003 0.008 <0.0001 <0.001 <0.001<0.000 1
DQ-5 7.37 0.91  0.011 1.249 <0.001 <0.001 0.003 0.008 <0.0001 <0.001 <0.001<0.000 1
DQ-6 7.11 1.37  0.017 2.356 <0.001 <0.001 0.004 0.005 <0.0001 <0.001 <0.001<0.0001
DQ-7 6.91 1.82  0.017 3.880 <0.001 <0.001 0.004 0.015 0.0001 <0.001  0.005 0.000 1
DQ-8 6.94 2.72 0.020 4.195 <0.001 <0.001 0.004 0.025 <0.0001 <0.001 <0.001<0.000 1
DQ-9 7.53 2,11 0.028 2.190 <0.001 0.002 0.009 0.005 <0.0001 <0.001 <0.001 0.000 1
DQ-10 7.08 0.69 0.027 0.408 <0.001 <0.001 0.001 0.034 0.0002 <0.001 <0.001<0.0001
DQ-11 6.58 1.04  0.029 4.085 <0.001 0.003 0.020 8.839 0.0906 0.005  0.003 0.000 1
DQ-12 7.20 1.39  0.011 1.383 <0.001 0.001 0.005 0.018 0.0002 <0.001 <0.001 <0.000 1
DQ-13 7.30 3.45  0.018 1.972 <0.001 0.001 0.006 0.023 0.0002 0.001 <0.001 0.000 1
SN 7.80 7.79  0.040 6.965 0.003 0.004 0.020 8.839 0.0906 0.005  0.005 0.000 1
f/ME 6.58 0.69 0.010 0.408 <0.001 <0.001 0.001 0.005 <0.00001 <0.001 <0.001<0.000 1
S 7.28 2,53 0.020 2.590 0.001 0.001 0.006 0.709 0.0072 0.001  0.001<0.000 1
SR 7.30 1.82  0.018 1.991 <0.001 <0.001 0.005 0.018 <0.0001 <0.001 <0.001<0.0001
bt 22 0.35 1.97  0.009 1.763 0.001 0.001 0.005 2.443 0.0251 0.002  0.002 0.000 1
A5 RAL 0.05 0.777 0.423  0.681 1.635 1.027 0.770 3.445  3.484 1.839  2.521 1.317
VS E G 6~9 2 0.4 1.5 — — 1 2 0.01 0.1 0.1  0.001
FI KKK A . Hg <Ni < As <Cr<Cd <Cu<Pb<Zn, PSRN XK. S DQ-1 3 F % T R Hh 4

Hodr Zn By A U0 Rl = 5, OF 1 T35 1968
m%mmY,¢mﬁﬁ@5mgmp@-

Kl 3 iy g s J5 5 4R KA TR
TR A oA . ] LUE H AR Ui T3k
T O DR T ] DX 3 AR st T AR 3 i 5 /K 9

AT K ZE AR VAR A7 1l J) LA W 2%, AR S IR
U, AL R e A X At A7 S R I 16 B
fr bz SBTa A X B B s DQ-3 T2 7 B Ak
B EEOR X HHE, 4R T KA UIREE B AR F
F P AREGTREIE -t b T AR KOF BERA B AR DX B
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U AR TR A S DQ-11 i FAERAL T
J&31,Zn, Cd, Pb, Cu, Cr Fll As 4FYTF& @ B0 T
HABKIR 1 ~3 NN, HA 2575 YA 1E.
AR = Hh 5 5 M Bk Ak 25 PE A MRV ) (DZ/T 0295-
2016) ZER, KA TR UTEEY  He A1 Cd 19 4 TTRE
BRI 4% R 0.5 mg-(m?ea) !t FI3
mg- (m’-a) "' BT HIX 13 R T IRUCREEE ST
BEERFLU BT AL DQ-11 Cd 4F 38 & 5 ik 161

mg-(m’-a) ' ZAHN HA AL Cd |, He AEP0REE & (E
T BRI, 45 o o Rk 2 S 8 o — %% 52
38 0 3R FE A X R R DR RRE FL 3, & T XN
Br Cr. Ni DLAh, HoAth 55 4 )& U0 B 38 & A xF db
FST PR AR AR T X e MR R TN UL
W f LU R AR A0 IX sk, S bt ok i )
LK IR P UCRAE i S g R IX T R
1 R 7S

F6 RTHMRASTERETEEEFHITRILE" /mg: (m?-a) ™!

Table 6  Statistics and comparison of atmospheric bulk and wet deposition element fluxes in Anning/mg+(m?-a) ~!
i TN F Cr Ni Cu Zn Cd Pb p As Hg
DQ-1 802 740 2,53 0.538 2,03 320 0.079 6.12 76.3  0.409  0.0061
DQ-2 2751 180  7.41 1.70  5.90 49.5 0.301 18.7 283  1.630 0.0277
DQ-3 2141 190 3.96 1.03 439 306 0.131 7.63 341  0.659  0.0092
DQ-4 2798 289 10.0 210 627 322 0173 143 586 112 0.0128
DQ-5 2238 458  6.66 2.34  11.6 110 0.340 20.5 598 1.56 00207
DQ-6 2931 843 8.60 2.64 17.1  73.2  0.471 . 28.1 1604 2,02 0.028 1
DQ-7 2671 549 478 1.20  13.0  48.9 £ 0.349 | 9.46 314  3.06s% 0.0309
DQ-8 2796 495 4788 0.923 6,42 579 | 0.428 120 249  0.811 / 0.0188
DQ-9 1250 293 50237 159 10.8 124 | 0.867 203 251 2. 32 070256
DQ-10 — 119 150 0.358  1.88  29.7' [10.299 | 5157 950 0,27 47 0.0068
DQ-11 2473 2179 [39.8  8.00 298 24834 16177 1059 2156 43.8 | (O {00t
DQ-12 3488 | 875 |17:6 7 263 161 130 07819 44 496  2.67 " 0:0347
DQ-13 ; 2865 | 275 /533 47135 466 326 o 04190 _ 10.04° 636 102 00242 .
wKRME | .y 3488 | 2179 ﬂq § ..8.00 298 2483 161 1059 2156 43,8.__0.100T 4
YN =/ ¥ 802" 740 /150" 20358 1.8 297 500079, 45.57. 763  0.269 0.0061
144 7o | 2434 486 )0 9.000" 2,03 30.6 1 '968."'[* 127 “96.6| 591 472 “.0.0266
T S 2711 | 1293 “5.43; .59, 6.42  49.5; 0340 1431 341 1.55 00242
el 2= i 748 | 549 108 154 | 80.4 6870 446 2890 610 118 0.0240
LAY | g | 0.307 13 L1095 263 349 3.5 299 103 250  0.902
Je st (2007 4F) 14 — — 7.2955°3.47  5.87  33.08 0.24 11.13 — 5.26 —
Jb 5 (2014'~ 2015 4¢) 4] — — — — 303 245 0.15 — — 1.24 —
iﬁ?(zoﬁ ~2018 4¢) [5] — — 8.04  2.41 — — 0.39  10.41 — — —
FHALHE (2014 ~2015 4F) [20] — — 6.10 3.17 5.8 37.80 0.21 15.58 — 0. 69 0.016
PR IRIX (2011 ~2012 45 ) 147 — — 26.93  15.47  19.68 127 0.71 31.82 310 2.75 0. 032
KW (2018 4F) [48] 7702 — — — — — — — 333 — —
b5 2K (2014 ~2015 4E) 1451 2521 — — — — — — — — — —
B UIAZR (2012 ~2013 4F) 14 500 — — — — — — — — — —
(2009 ~2010 45 ) 46 3200 — — — — — — — — — —

2.3 T RAUURE N FR 58 70 R0 g R KU AR
MG AT VO 5 4w AN W] R g A2 i i i
BT AR 7, 45 R RILEARA 3 Fhik
FRARSUE XU H 15 28 5% & KRB/ ADD,, >
ADD,,.. >ADD,, FH#H AR RIVIFEE )8 A
MMl EENEAR, IF H 3 M RFBRE T I REF
HILEHMRKFRA. 8 ESRE T, EBEELE
H ¥ 285 7 &N . Zn > Pb > Cu > Hg; BURH S
JE NP EAR LA H P 2 i HE T . Cd > Cr > As
> Ni.

% 8 JWFIE IX AR [l A KA TR A B XU T4
F8E 8 MEAJE P As, Cd M Pb XFJLEE = A AR
How KRS8 HI 43510 1,65, 1.61 F13. 23, HI {H

f7F 1 %] 10 Z 6, 5] As, Cd F1 Pb X} JL#E 2774
—E WY AR B A R AR ; HeAY 4 8 AR ) HQ
FUHL ¥ <1, BEIANFEZE AR BUR B XU . 76 3
i T AR KBTS BOLE Y R TR, & ik
10 ~20 f%. 8 FhE 4@ b, JL 2 A AR 3o XU
TeBHEFE Y . Phb > As > Cd > Zn > Cr > Cu > Ni >
Hg, Horf Hg ty k0 0P 0 W2 AR 7 JBR B2 Mk RED 2
A, THE HI, AT RE S L SEPRAS SR AR, 4 Fp
& I8 M BURE XS 8 5HE T 4. Cr > Cd > As > Ni, 4
b 4 20 KU 76 80 CR MR T 10 °° A W AFE
S50 T RS R RUBS: 35 /0. P I 7 32 fE AL
PEM AL LA IR A BUERPR RS S H, 8
K7 BT PRI B JHR 22 Ak 0 R B A 3 42 3 3
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AR 0RR IXUR: , PRIk 2 7 b DX R U 4 s 592 B ) BUR
JRUSE AT B FEASWTZE A A4 2508 XU 23 D g . P
By B AEE R A HE R 32 Bk A TR R e
A G m R PR o R HE ORI R R A
(R L (&Y REE LN SRS T S UN
R LG E BVREE , 51 KU LA B M JAT D |

A TH ZR G RIRHZ R G0 A5 A SV B e A T L B TR
SR XS YL (Y BUBRE ST R N X T
A7 b R U R B TR A A TS AT R
15 U A SUHETICHR B FRAELAN Aol i S B FRAEL A
FUSE | SN Aol B 453 i 75 G ) A R A ) 45 2 AR fet
FEmfR.

£7 EFHEASTRAKRELBILESHATARERENS

Table 7 Children and adults exposure doses of research area in bulk air depositions

BRI

s

/g (kg-d) - As Cr Cd Ni Cu Zn Pb Hg
ADD. A 5.30x107° 6.97x107° 1.66x10™* 1.63x107% 3.50x10™* 2.62x1072 1.21x107> 2.04x10"’
" JL#E  4.95x107* 6.50x10™* 1.55x107% 1.53x10°* 3.27x107° 2.45x10"" 1.13x10"2 1.90x10°°
ADD,,, A 7.80x107° 1.02x107% 2.43x107% 2.40x107° 5.15x107% 3.85x107°® 1.77x1077 2.99 x10 "
JLZE  1.39x107% 1.82x10°% 4.33x10°% 4.28x10™° 9.17x10™® 6.86x10°° 3.16x1077 5.33x10~!
ADD,, RN 7.95x107% 1.04x1077 2.48x1077 2.45x107% 5.24x1077 3.93x10™° 1.81x10°° 3.05x10°"°
JL#E  5.69x1077 7.48x1077 1.78x107% 1.75x1077 3.76x10°® 2.81x10™* 1.29x1075 2.19x10~°
LADD;,, 3.87x107% 5.07x107° 1.21x107° 1.19x107? — — — -
u‘ i ._,r','
£8 BFWRASTBESERERREY ol /L
Table 8 Health riskiindex of heavy metals in researcharea ..‘“"“
WH O #k As Cr Cd Ni cy 2 | ph }_.;"ifg |
Frama A L77x107 2.32%10°2 1/66x10°" 8.17x10°* 8.75 X103 873% 10,77, 3.44 x10 ! 5:10 x40 3
JLE 1.65 2.17/x10 7! L55-7777.63 x10 7% 8.17/x10 28, 15 10} 3.21 475 x40~
HO TR A 2.60 %107 3.58x10 7 “2'.'4311_x1|f1'<3.;5"'i’. 171077 1.29 Ao ‘__1.28“><10’.5*I,55.06><10’5 i .
S S E J4.63x1077 6.38x 10 /4083 000 2.08x1077 2.29x 1070 1 2.29%107 9.03x107° - —. 7
awﬁﬁ,*ﬁg'}\,"a%xlo*“ 1..7zfx10"f5_' 827 %0022 4.53 %1070 4.37410;° | 6.54 10 %, 34410 [ s F
o L 4.62x107* 1.25x 107 15921072 3.25x1075 3. B x 107! 4.69%10 | 2.46x1072 T w— ‘
P A 1,77 x10 7! 2.52><110’2“' 1.75&10*‘ 8.22x107* 8.79x107* 18.80x107* 1 3.78 x10~" 5.10 10
/ JUE! 1.65 2.30x107" 7 1I61 J7.66x107% 8.20%10°2 8.20x10°' | 3.23 4.75 x10*
R a SIBAX 108 2.13x10°7 7,62 x1055 100 x 10 ° — - — —
? 2 -
3 f&ﬁz Cd F1 Ph 23X L3 7 Az — s 1Y AR 200 VA B XU,

(1) T8 X N KA DR 2 B8 Rk BN
RTESF W, TUOED PR Cr, Ni Fl As Z4b, F,
Cu, Pb Fll Hg JLHJE Zn il Cd S FHMHEEES T
LTHREZLEESEPHME,; WIEY T F TN
WS {EE  H K v ZOKBRIE(A.

(2) KN RATRITFE 3 Hroezw o TN B 4EDT
R s e, TN F ORI P AR YT R 1 57 34 {E 50 ) K
2434 486 1591 mg-(m’*-a) "', 8 FFESJEILR
AT i M/ NE KA R . Hg < Ni < As < Cr <
Cd < Cu <Pb < Zn, H:H Zn BTN B, 1
fEAIIK1 968 [mg-(m’~a) =" 1. fi T30 o0 X A0
b ] DX 8k AR i T R e K R R 5 A SR
A IR, BT 5 T BHE A9 57 DQ-11, Hidy
B Cd M1 Hg 4F DURE 3 2 EH % F DZ/T 0295-
2016 FRAHIE , BREE T L BR A 25 S g0 o — 2%

(3) B TE A EAL A AR 45 SRR T DA R IX
WRKAESERREN R FERE, HESRENILE
H 359282 58 7] it =L 0 il B XU 28 K T AN As |

o 453 J T AR AN A S0 P R e R U =

o34 N D0 P R 1ol A N Rl o 2 s G E

A BT S B OR AT e A RO 5 2 AR R Y

(S

SE Lk
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