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Improvement of Dermal Absorption Slope Factor and Suspended Particle
Concentration for Soil Risk Assessment Guideline
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ABSTRACT

A risk assessment on the heavy metals including arsenic (As), cupper (Cu), lead (Pb), and zinc (Zn) was investigated by
setting exposure routes in agricultural fields. Moreover, the factors requiring improvement in risk assessment were also
discussed through a review of the dermal absorption slope factor (SF,) and total amount of suspended particles (TSP) in
the current risk assessment guidelines. Assessment results show that the total cancer risk (TCR) of As through crop and
soil ingestion was 1.51E-03 in adults and 6.37E-4 in children, which indicated a carcinogenic risk (exceeding 1E-05). On
the other side, the harzard index (HI) was 3.37 in adults and 1.41 in children, which was evaluated as having a non-
carcinogenic risk (>1). The carcinogenic purification targets for As were calculated to be 6.84 mg/kg in adults and 6.86
mg/kg in children, while the non-carcinogenic purification targets were calculated to be 13.43 mg/kg for adults and 22.54
mg/kg for children. When applying SF,,s 61 of the current guidelines, it appears that there is a carcinogenic risk even
though the As exposure concentration is below the area of concern 1 standard (25 mg/kg), which suggestes that additional
research on this factor is required for the risk assessment. In order to apply the measured suspended particle concentration
to risk assessment, TSP should be derived from PM10 using an appropriate correlation equation. As a result, it is
suggested to improve the risk assessment guidelines so that the mesured PM10 value measured in the field can be used

directly.
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and Lee, 2007).
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Fig. 1. Drone photography at 50 locations in the survey area.
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Table 1. Exposure assessment of Average Daily Dose (ADD) and Average Daily Exposure concentration (ADE)

Media Exposure route Unit Exposure route of human body exposure Abbr.
Crop+Soil Intake mg/ke day C,x (BCF x CR,+ Cg;;xc,j}) x ABS;,x EF x ED ADD
. . Cyx (AF x ABSpx CF|)x SAde x EF x ED
Soil Contact mg/kg-day AT ADD
Soil Inhalation mg/m} Cyx ABS _,x (TSP x»f/:sTx Fryx EF x ED x CF, ADE
* Cs : Exposure concentration of soil, ADD : Average daily dose, ADE : Average daily exposure concentration.
Table 2. Exposure factors of daily exposure assessment (for Table 1)
Parameter Abbr. Unit Adult Child
Consumption rate of soil CRs mg/day 50 118
Soil to skin Absorption Factor AF mg/cm? 0.07 0.2
Exposure Skin surface area SA, cm?/day 4,271 1,828
Inhalation absorption Factor ABS;., - 1
Amount of suspended particles in air TSP mg/m’ 0.06
Fraction of soil in suspended particles in air fis - 0.5
Fugitive dust Residual rate in Respiratory Fr - 0.75
Consumption rate of produce CRp kg/day 0.47 0.257
Body weight BW kg 62.8 16.8
Average time AT days 28,689
Exposure frequency EF days/year 350
Exposure duration ED years 25 6
Conversion factor 1 CF, kg/mg 1.0E-06
Conversion factor 2 CF, pg/mg 1.0E+03
J. Soil Groundwater Environ. Vol. 28(6), p. 33~44, 2023
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Table 3. Exposure factors associated with heavy metals
Parameter Abbreviation As Cu Pb Zn
Fraction of contaminant absorbed .
in gastrointestinal tract ABSg (Unitless) 0.950 0.570 . .
Dermal absorption fraction from soil ABSp (Unitless) 0.030 0.100 0.006 0.020
Bioconcentration factor BCF (mg/kg)crop/(mg/Kg)soil 0.002 - - 0.046
Background concentration BGC (mg/kg) 6.83 153 184 543
Table 4. Heavy metal toxicity reference of carcinogenic and non-carcinogenic coefficient
Parameter As Cu Pb Zn
Oral slope factor (SF,) mg/kg-day™ 1.5E+0 - 8.5E-3 -
Carcinogenic Dermal absorption Slope factor (SF,,,) mg/kg-day™ 6.1E+1 - - -
Inhalation Unit risk factor (URF;y,) (ug/m’)! 4.3E-3 - 1.2E-5 -
N Oral Reference dose (RfDg) (mg/kg-day) 3.0E-4 1.4E-01 5.0E-4 3.0E-1
on- .
carcinogenic Dermal absorption re.ference dose (RfPabs) (mg/kg-day)  2.9E-4 - - -
Reference concentration (RfC) mg/m’ - 1E-03 - -
Table 5. Excess cancer risk(ECR) and hazard quotient(HQ) according to exposure pathway
Exposure pathway Unit ECR
Intake Crop+Soil mg/kg-day SF,x ADD ]%
Soil Contact mg/kg-day SF s x ADD ADD
Rf Dabs
soil Inhalation mg/m’ URF; ;< ADE x CF, ;%
Table 6. Evaluation equation for Carcinogenic and non-carcinogenic purification target
Exposure route
. . _ TR x BWx AT
Intake Carcinogenic Crs = [SF(, X (BCFx CR, x ABSg; + CR, x ABSgx CFy) x EF x EDJ TBGC
Crop+Soil ) . B THQ x Rf Dyx BW x AT
Non-Carcinogenic Crs = [(BCF x CR, x ABSg;+ CR, x ABSg,x CF ) x EF x ED} tBGC
. . _ TRx BWx AT
Carcinogenic Cirs = [SF,,IH < (AF x ABS, x CF,) x Sde x EF x ED} rBGC
Soil contact
. . oo THQ x Rf Dy, x BW x AT T BGC
Non-Carcinogenic s = [(AF x ABS, x CF,) x SAe x EF x ED]
. . _ TRx AT
Soil Carcinogenic Crs = [URF,",, x ABS,,, x (TSP x frs x Fr) x EF x ED x CF x CFJ TBGC
Inhalation

Non-Carcinogenic

c :[ HOx RFCx AT
IS | 4BS,,, x (TSP x frs x Fr) x EF x ED x CF,

}+BGC

*Crg @ target concentration of soil for remediation, TR : target cancer risk (10°%/107%), THQ : target hazard quotient (1).
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43.76 mg/kg, Pb 10.39~26.45 mg/kg, Zn 51.34~166.01
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Table 7. Exposure Concentration (Cs) and Stats of heacy metal contration on soil (mg/kg)

As Cu Pb Zn
Min 7.66 5.56 10.39 51.34
. Max 55.96 43.76 26.45 166.01
Soil N=50
Average 19.48 20.8 17.34 75.56
Standard deviation 11.63 6.54 3.09 20.51
Exposure Concentrarion(Cs) 22.18 22.32 18.05 81.33
Table 8. Average Daily Dose (ADD) and Average Daily Exposure Concentration (ADE) by Exposure Route
Intake Soil Soil
CroptSoil contact inhalation
ADD ADD ADE
mg/kg-day mg/kg-day mg/m’
As Adult 1.01E-03 9.66E-07 1.52E-07
Child 4.23E-04 8.67E-07 3.65E-08
Cu Adult - 3.24E-06 1.53E-07
Child - 2.91E-06 3.68E-08
Adult - 1.57E-07 1.24E-07
Pb Child - 1.41E-07 2.97E-08
7n Adult - 2.36E-06 5.58E-07
Child - 2.12E-06 1.34E-07
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L5t EYeSEEE As 22.18 mgkg, Cu 22.32
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o] HRIAA] 6.56E-079] RO FUISRH=TL 1.51E-03
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Table 9. Results of excess cancer risk (ECR) and harzard quotient (HQ) by media

Intake Soil Soil TCR &

Crop+Soil contact inhalation HI
BCR Adult 1.51E-03 1.53E-06 6.56E-07 1.51E-03
Child 6.35E-04 1.37E-06 1.57E-07 6.37E-04
HO Adult 3.36E+00 3.33E-03 1.53E-04 3.37E+00
Child 1.41E+00 2.99E-03 3.68E-05 1.41E+00

Table 10. Relative contribution of exposure routes to carcinogenic and non-carcinogenic risk

Intake Soil Soil TCR &

Crop+Soil contact inhalation HI

BCR Ad'ult 99.86 0.10 0.04 100

Child 99.76 0.22 0.02 100

HO Adult 99.90 0.10 0.00 100

Child 99.79 0.21 0.00 100

J. Soil Groundwater Environ. Vol. 28(6), p. 33~44, 2023
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Table 11. Relative contribution of heavy metals to carcinogenic and non-carcinogenic risks

As Cu Pb Zn TOTAL
Adult >99.99 - <0.01 - 100
ECR .
Child >99.99 - <0.01 - 100
HQ Adult >99.99 <0.01 - - 100
Child >99.99 <0.01 - - 100

2L
HERE 7|1ES 273te] QA Slslert e Zle=E o
EpsiT).

ECR¥} HQe| 2Hdd & &3l
TE xEHEE Y 2
10, 116 eI} =242 ddeEl=s 41 74
- FAE 2 BEY AFHAERNA 99.86%2] vleE 71
2 79EE e, JeEE ESEE 0.10%, 29
HIAHAZ] 0.04%S] 419 71988 BT} ofdole] 7
T F2E 2 EY AFABRAA 99.76%, EFHSE
0.22%, 2] BIAFAA] 0.02%2] AR 71988 Baoh
w2 EY ke E A AS 548 2 EY
A3 99.90%, EHZE 0.10%, olHo)o] ¢ w25 %
Ed A 99.79%, EFEE 021%2] A2 JERIT
(Table10). o= 484 ¥ RS uf Wt 2 vkt
B AAR1 L offlo] BF HAE g B A3 A=
A 7 2 Qs vk AL & 5

48 AAElEe ARl ofdele] e ATt
>99.99% oPde] HlgE 7Y & 7YEE HYa, Fo
A9 <0.01%%] BlEE el ek ofde] e i

QH=AdX]Q] ZATHRFEAIX|(SFy), T A (SF abs),
FUHANE(URF )7t B EAISHA] 2o} Lek<1s)
S7F A sttt 5 viekelE s =gk Ad]l
olglo] BEF HIAoX >99.99% o|ite] nl&=E 7 &
7195 E B, 789 A9 <0.01%9] HIEE UER
oh g3 ofde) 7 AuldIaIA| (RDoyt EAE
= T ESAEI FHAS(BCF)9) ofde] AUlE
FATF(ABSq)] FAZ Q1) fJalde] A=A et 7]
A% TS YeRA] 223kTH(Table 11).

weba 9le] Aves FEEE Wk 9 vt Qs
735 vt 7R 2 7RSS eI ol ZARME
oM B U vAvE fIsH 1IXY H7I1EA (25
mgkgs 23l HlwA EY Y L@5Fe] w11, o
2 FEE vd =242 A=A (SFo, SFabs

URFyy7h 557 EA810] ffsiido] A =17] wiieoltt.

3.1.4 ASERA] 414

ASH3EA= Table 69] 22 ARESI v (=4 =)
H 2 ATE Table 120 YeRAT 1314358710014 <1
Al fleize] dd 7o) He WIREIE 713k 1E-06

Table 12. Purification target concentration(mg/kg) calculated by carcinogenic risk and non-carcinogenic risk

Intake Soil Soil
Crop+Soil contact inhalation
A Adult 6.84 21.36 40.72
s
Child 6.86 139.27 148.03
C Adult - - -
o ! Child i i ]
Carcinogenic
Pb Adult - - 12161.89
Child - - 50616.28
Adult - - -
/n .
Child - - -
A Adult 13.43 6664.41 -
J
Child 22.54 60691.08 -
c Adult - - 145737.20
u
. . Child - - 607189.90
Non-Carcinogenic
Adult - - -
Pb .
Child - - -
Adult - - -
/n .
Child - - -

J. Soil Groundwater Environ. Vol. 28(6), p. 33~44, 2023
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o =31 IXY ESLY SHVIEH AR sEE UE
A= A-sitiar A=Ak
Tt Aso] Wt FlEAe 7] 2AEE HE
ol A E R H9(6.84~6.86 mg/kg)ol A HAazke!

>

mg/keZt AAsitt ), 5k BEF U] vlAe Ut
A EFX) AT FE Y AAEE 208 e}
Aspgo] At AEHAY g3t 7IEe] FAEste] ¢
a7k A A el F1H9] ArE B3 Rgdol
493 Aoz AlgHT)

3.2. TR ETUAAH T (SF) HE HIL

A3 B AEA e ARdME Tad T vl
20 ARFFIMAIF(SFaE 612 A= Aot =
ARRER]S] A =E 55 (Cs = 22.08 mg/kg)olA, SFap
9] ke Al AollA AABRL U= 72 612 A8
S A, Aol HBIE(ECRY) 52E 2 B A3
1.51E-03, EQFEZE 5.89E-05, A2] BIAFAZR] 6.56E-072]
oz FURISI=(TCRY} 1.57E-032 AFg= o] 2ot
A=t e AoF YeRtt. ofdlo] MRIIBI=(ECR)
o] A% 25 2 EY A3 635E-04, EFHE 1.37E-
05, 2] BIAFAZA] 1.53E-049] 7ho 2 LU= (TCR)
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7} 6.88E-04= APgE]o] HRIRSIE=rt e o= e
Wk A =EFEErE 1KY $EAY 71EQ25 mgkg ©]
shdelz WRBI=rt e o= Tt

EYe =4 gzt A HEF UG (SF o)
£ VEFRES(USEPA) AFME AAEo] 9o, 3
G AGFE 2HEShe 22 [SFus=SFo/ABSgE =]
A% v EPAZIOl=R RF FUSHA Z1AjE o] Slot.
= XA 200613, 200953 SF.2} ABSg atel 1.59F
0.952 thd3t kel 1.582 A=) ot 2011d =+
Y AFo] /A Eel wet 1.589] e AHAEI 6182 &
AR A=A o). sF 2l gest SX2E 3
7] oo fidH 7 Al 7R SE7t JeE
A3 Aol 619 FETh= 1.589] Fho] o HHsiar
T} oo we} 7] ZARNEFEA] 8 H 7T Aol
B FHY SFuak) 1.588 2-gale] A=siqiT).

T BSOS el daEo] BnE =i (Park et
al.,, 2020; Shin et al., 2021014 AN FEEE =&
T(Co)E A83la ESFFFARY ARFFLIAT
SFEups A XHAAE 612 23S A9, Abgdw sl
=7} A3 H71715=(1E-05~1E-06) thH] 2F 31} o]
Aol o X2 Byt Husigo) T3 59 =4
AN 23 HIAo] HSEEX| (IS syt 1A E
o SHIIERT dAE] Bl APgEo] fJsiA ot
Al A7 FolE e171 2lo] HsidsEriel
283 Al AR Ag 2 IRES A8 Havt 9l
o Baslolth. ESL Y $H7IES AR 1Akt
o} F=AEY A5 AEE = 7t e EUL
9] 7lEeZM olHt) B e o] Ashe AAA
o] Wolx|11 LAERBI=y 7k 7Fs/do] .

ZAINIA S FrHdT) 9 7)E AAREIE T8 B
H LB Al A8k ARSI EAIT (SFa)llE
1.580] Kt} H-E Aoz g

2 2

¢

33. H|AHHX| 42 XM J[EH7HPM10 * TSP)

H3l EGLFEE AsigH7 R AA AL vk
T RN QAA=ZHADE) 2FA] Table 19 714
2ol wEbA] ti7] A I HAFS Falr] fIst
TSP A5 283t fsiidS APgstar slom, o]
AZEZ =E 0.07 mgm’S L3S Holglon =
Aoy 5849 SHolA FAF}st SHo| .
A =l Y di7] S HA A PM10%
S5 S Alsekar )lom, o HRlY 1 H &

oo A3 AYAAE Hdg AA 90dH) A=

£ 8 0 M
:

N
_IZ
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Table 13. PM10 & TSP correlation case analysis

Area PM10 range PM10-TSP correlation R?
(TSP range) (x=PM10, y=TSP)
EEEEE 38-124 _
@ANTF7AL (58~177) y=137x+3.15 0.95
A A9 46~146 _
@HFNEE) (77-228) y=141x+6.06 0.96
=4 A A9 47~166 _
ARl A E) (89-231) y=137x+9.59 0.9
el A2 47-176.4 _ B
(/\*]%Z}*%L) (]9]~3355) y 2.02x — 19.35 0.69
29 Ay 69~187 _ ~
@A T=80%) (109~260) y=156x-10 0.85
y=2.78x +30.97 0.9
FA A 40.8~171.9 y=3.03x +23.09 0.94
(Lakhanpur,Indo) (72.3~497.1) y=323x-7.84 0.84
y=3.70x — 13.96 0.72
y=3.70x — 101.81 0.92
she] x| 102.5-425.6 y=4.76x - 301.62 0.86
(Lakhanpur,Indo) (338.8~799.8) y=2.94x +35.47 0.82
%lﬁ y=2.70x - 38.73 0.77
At Ayl 29 86.3~149.5
o d . . — _
(ShariatiStreet,Iran) (168.4~319.9) y=2.30x - 18.86 0.92
AR} AYALEER] Y 12 ~22
A= TR _ _
(HANFORD200mettwr,USA) (15-41) y=244x-193 0.8
B 99 10 ~ 33 e
(SAPALDIA,SWISS) (15~46) y=167x-2 0.72
3T 27 30~120 _ .
(Tuticorin,India) (50~300) y=137x+56.79 0.48

1) Choi and Baek, 1998

2) Kim et al., 2004

3) Chaulya, 2004

4) Kermanilet et al., 2003

5) Schwartz et al., 2004

6) Monn et al., 1995

7) Sivaramasundaram and Muthusubramanian, 2009

S 71 AldE MEE1eA dAPFEEY di7)s Te e =gar o] Aefe AoE WEHATHKIm,
[e)

7S WA YR A71E AESE] e¥al TSP
2 AAsto, 2001 o]% AAEA] B AlsE 9
[41] 3715l PIAEAPM-10) B 2P| AR
(PM-2.5) FE0 2 AEshe 7lkeo] 853l JTHMOE.

SR O

S

3 t)7]129 7150 PM10CE B wle} TSPHTh
= PMI10S 7[Hko 23t A g FAjo] g o]Fo7]
Itk FREE B HoJHE°] PMI0SE A==
A7) 2ol 5 B HER e IAxIA TSP

QAN SHolA w7} Q14 B F2=] w)
e 4ol B ) ATE F3 10 um o3k YA}
Q1 ElAR|(PM10) Z 2.5 um ©J&}F] Zm|AIHR] (PM2.5)
7F QA B FalE GRS wIAIL AL, 10 um oFF
9] Qxjo) R GEAC HEHy) ofd 75 FoA )
Pre R gk 4= AR Qe SFTIA vho R AlAE]
310 pm oJ3ke] PR PMI0, PM2.59] JAAIA &

JFPo= A vA1E EYFLAEE s RIH

PF71E S8 PMI10S
TSPE 3Isl= Az} B3kl TSP #& A= i
200040 ZRHE o]dol] o] FoH 7] wiiEol] 1993~
2003 F 7] AFESHAER) € olE nlgeE =&
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TSP} PM1071e] A3 A121S Table 139 FEstnt.
ol#fdt ZAAF % PARKIEL Y7 2 Ao A7t
g2} 23 vlale oJ3$u}, Choi and Beak, 19989] +=
ol WEW fARE 27 545 7HAL e A YeA
SHE FA s= A8 e SUHEY Ao,
A g x9x Eoz Qlsle] Sk Aol Ay
A1zt o= Ax EAFE Bslar, SHE ¥
AT AFE 7] FAMIe] Uehr] wiie] £ Aol
e 71E FARITFEAREIE 3] 712 A5 &
8313t

TSPe} PM10 AAAAAE sfeifel|Flo= 2 FE A
Aol A A Gl =E2H A7 FARXETR=E S
ARIE §-48kaL, o719 ZAR G5 A FF o=z vl
ZA4 =29 TSP} PMI107He] AATA A4S 283}
Aot ololl w2}, slARl Tl X214 543 PMI0 H
A5 1HPE Al WX G it Fike] PMI10-TSP ¢
FHA o] ZARAY ] SsldErIel 33 e AoE
gt A5t Ae] viibiaz] FUAZ HlabHA]|
TSPE 717} &% PMI0 &3S TSPZ 3K ks
A 83 A, dAl X3S] TSPRES vl= A-83fal o) Hl
WAtk 4 PM10 AS3A1.158 pgm’plA 7] A
WA @], 784t AHS 288t kst TSP
0.06 mg/m® °]¥om, oju] L] Hlahiz] FY A=
A= 6.56E-07= YERSTE A|3ol] AAE TSPEL
(A=gko] EASHA] 22 735 0.07 mg/m’)yS A-83phd ]
ARz Y] AR Wt 7.65E-072 2F =AU
ERTE. EEgh upekeis) Y] Beele A3 e gks A
S3s W A PR FUAZAA vt
1.79E-042 UFERES.

B
A7} Yepgith, ofdole] ek 9 viel S=w o]}
2o Fs B

A PMI0 AZ3ES Table 139 AAIE = A4
gl FollA dRATRY)] 0.8 o1l 7FA] EFAY @
9, FA, 4, 4 Al F8st 23 HEEH=
TSPZ 3Rl ojul ke TSP= 247 oA
0.06 mg/m®, FAAY 0.06 mg/m®, FLHAS 0.07 mg/m?,
FTEAY 0.05 mgm’E JERGO ™, ZARHGFA]S] tf7]
AZZHPMI0) FFollre AgE BAY] FHgo] mE
TSPEO] frAFstitt. A13de] TSPake: St4841& &
3] PM1022 Hikell B weQA| 48.80 pg/m’, THA
o 4540 ug/m®, FRAY 44.10 pg/m’, FIAY 51.20
pg/m’e) o= gt o= 2021 I 713 AR
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o oshA A =AM W] PM109] $$1(20~50 pg/
m*)l] SFETHMOE, 2023). 2, LukQ) FA} X9
tiaiME A AAE TSP0.07 mg/m’yF PM10 gk
AN =29 3 AR

7% vRIA] 57t 22 548 7THe ARG
2 A= 7FHsPE Table 139 AT AldlF 3UA
Aola] =243 7PE =2 PMI10S] 187 pg/m® (Choi et
al, 1998y ZA-8&3lS Al ke TSP= wAY 0.26
mg/m’, FARY 027 mg/m®, FFAS 0.27 mg/m®, F
A9 028 mgm’e 2 AP H| AAE TSPF(0.07
mg/m’ )Rt} 3.70~4.02919] zfo]7F veRdtt. ol el
9 TSPEL] 0.26 mg/m*S 93l AFgol A8A] A21<]
735 Ao mlabix] FUAR] LA =] 2.84E-06,
HPOIISIE7} 6.64E-0430.0.1, o]&dole] 73 wokels)
%7} 6.82E-07, BIERIISIET} 1.59E-049] ZEO= e}
Wb A7) PM10ZE(187 pg/m’yS TSPE SHikste] A3
£ 39S A9 AP X3 AAE TSPaLS F-83 7
FHTE A HAA] FAEES fsliert 3.7 o =2
Al eRsT oFA Sy A @ ASpks 483}
17} 3= A9E =39 PMI0ZES TSPE $Hkslodof
3he HAZR0] glow, Bat AS3ks A83HA] Kohe
Z45-(TSP 0.07 mg/m® Z8A]) ZAPWIAS Sd& 7ty
slA] sl Ae] niikA] FUAR gk Hsli=rt 3
A 7 7¥Fsde] ok

webr] FFEALS TS EYOEED siwIE
Qeire Ao vlakaA] FUBEE flshg 4t
7] B6E2 52 71E TSPRU 34 =04
AREEITL QI PMI0S A3k AFgA R fdsiAd,

=
my
ru

£ d7e $EAE e E =2HEE A4St
B4 4%(As, Cu, Pb, Znpll tisir SJsiAddrs 4
s = e = i o S L R s P S R e T |
(SFa) B AS] 371 HARKTSP) IAlel] Bt AE
F3ll HaldErte] siade] Bast ARl tisl okt

1) 45 9 EY A3 AR Bl TSI
(TCRY7} 2491 1.51E-03, o]&o] 6.37E-042 3} 23l
7F UAE(1E-05 23 AR vERgth FRESHE=
(HIy= A9 337, ofddo] 1422 et slier) (1
Z3h Ao g HriEAT

[ 4y > o
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2) HIAo] ek YshEsEx|e] 749 4R 6.84 mg/kg, ©f
°] 6.86 mgkg® = AFEIQl O, HlEete] 3]
2321 13.43 mgkg, ©19o] 2254 mgkgS & UERTE

3) ESFHEAZ T HIA(Cs=22.18 mgke)el tisliA
AP fJeld BRG] JREFFEAT 615 A8
7% TCRe] 2?1 1.57E-03, oJHo] 6.88E-049] Fo=

A9 1A 725 mgkg ©IShAdE RAAH=}
Yeldth ol 3 =) EY 71El 23 s 3
7} A}l tigk F7F A7t Beshrar ddEn)

4) AZ3T PMI10S Sl 283171 fleix A4
s ﬁﬂrﬂrﬁl*‘ S A AT 5& 58 TSPE &3I9S
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3)_ 83l el 9 vl Qs ARYSIRNS T,q]
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