Academia ", Academy
Oamenilor de Stiim{ - 2 of Romamniamn
dim Romamia Scientists

W
AN
wT

Add: Str. lifov nr. 3 sector 5, 050045, Bucuresti, ROMANIA, Cod Fiscal: 5091859
Tel. 00-4021/314.74.91; Fax. 00-4021/314.75.39, Web-site: www.aos.ro , E-mail: aosromania@yahoo.com

PROIECTE DE CERCETARE POSTDOCTORALA
2021

RAPORT STIINTIFIC

Titlul proiectului:

EVALUAREA CALITATII APELOR DE SUPRAFATA
UTILIZAND METODE ELECTROANALITICE SI
SPECTROMETRIA DE MASA CU PLASMA CUPLATA
INDUCTIV (ICP-MS)

Studenti postdoctoranzi:
C.S. dr. Toan-Alin BUCURICA
C.S.11I dr. Toana-Daniela DULAMA

2021



C

L7107 ‘L08 “OU S[o1e (9-6)79 “so15dY JO [PUNOL UDIUDUIOY ‘n0saqInS [IBYIA 9L[0OIN 10T urrdR( Ulod ‘n3inn
UNUS[BA UOJ “NISAQIIS BLIBJA] BON[EY NOSAIOPO3 ], BOS “edLINong Uiy ueoj ‘NS eIpne[) ‘nosaie|ay) eparued
BUQJH ‘NOSSNpeY BUEISL) ‘BUWIE[N(] BPIUE( — BUEO] ‘BIUBWIOY ‘JOARY ejIwofe] Jo Apnys osed v :Answionoads
ssejy - ewsed pojdnoy Apeanonpuj Aq Jejem oINS Ul SJUSIUOO [LIOW AAeay Jo uoneunide( |

*01JRIS0IPIY
mnuizeq € oreuonsed op oqunue[d Ul SAROSIIP/LNSEW [OU 9P ILIRISIIUT BIIOPIA UL —
LINOSTI 9)8908 €] a11ALId nd - Ajusjediod Jo[rigILoINe eareurele 1§ 1ojgmiuoduy mnipaw eidnse
gordonue BUSAISJUI O 9SNpUl IO[LINOSII B SIBN[EAS EUNq Tetl O B[ SINGLHuod giejerdns ap
Jopade 1ijeies e orpoLad BaIeZLIOJUOIA ‘Tjg)IuewN 191{N[0AS B 9IBNUNUOD B[ENIUIAD 1§ o10ads
o gnseou earnioravidns ‘gjueisul pumin ug “Opuidop SUISISOI 10)s0E B areuorjouny eung
op 9991809p dALIS 91180J TUSASP jod ‘Idej op Lgs [9)sooe oqrjeoriduw] "SI0} JO[AW)SISOID
Jomyny eidnse Tunisinoxadar No 9[eqO[3 SOIWIYI09301q IO[PHMIID e 1§ wmoard ‘rouwrd

o[e arofewr mgoryrpouwr efop nigde ne ‘edrdonue BITIATIOR TLIROIJISUSIUL € SJellin €D

-031e op 1oads 10)[e [NZed
U] NOSOUNOAI “IOJR[AWINOLOI 9P [MISPBIED AN0AdSAT — SISIPIAWAION 9P [nrerjuojod enjeAd
e op [ndoos no sjuenjod SfePW Op [MNUIUOO JRUIULISIP B-S I8D nnuad (1915801q BISEIRWI)
padSo.dg op 2qoid 9] 9)e)09[0d JSOf Nk ‘BoUSWRSE 3 ",910¢-S10T epeorrad Uy je[NISP
‘Te[IWIS NIPNIS UN-NUL SNUNJO J[)L}NZAL 1O orjeredwoo und gIme3a) op und 0 BAIO ©
ap B[908 9)$3 111g}00100 & [euly [ndoog “e1epiqin} “IRqi| 1$ [210} JO[O “@JRIUI[ES YBA[OZIP USTIXO
‘QJBJIAIIONPUOD “JBAJOZIP 810} PI[OS “9)BJIANISIZOI ‘gd wnoard 110JBIIPUL JOUN [HIBUTULISIOP
©OIOPOA UI BINSEUW op JuowedIyod I$ Tep — 9013 I0[3[EJOW LAILUTULISNP nnuad — (SIN-dDID)
Anonpur glejdno guwserd no gsew op eInowonoads puezijnn 9)e3NSOAUT 01N JSOF NE 31D

‘sns rew yeuorjudwr duiy op (el uf ede op 2qoid 9] 918109]00 1S0J NE ‘SUSS }SAJ U]

“Jerpn)s
[N[eare urp Sfemsnpul 1§ sordonue THEIANOR moedun 1§ ‘ronewr[o Jofmowered erjelea
op orjounj Ul ‘[Z0¢ SMQUIDIOU-ILIqUI0}O0 epeorad up ejrwore] mner e (gjeyedns op 1ode

mjgyieo  yordu 1$) orenjod op M[NPeIS BAIENBAS JBZIA € dIEI90I00 9P RIS} BIUAZAI]

srddNponu] 'y



(1ag)
o[eUOTjRUIUI 8P Op 9ZBq UL JBXdpUul [eum( uy joonte un urnd [ O
‘(sonAreuy
J)BAIIE[D)) 90USIOS JO GOAN UL Jexapul eurnl up joonte un urind (90 ©

:10[o)ep BAIROIQN <«

“(61-AIAOD dp Teruspued

erinjoAe op drjouny up ‘Oul[-UO Nes BIIZIJ pjuozold no — gleUOIjeUINUI NES
g[euorieu) gjuroyuoo o urnd [0 e[ 18 ofrfums [maodey] Up I0[9Jep BAIRIUSZAI] <«

(910Z-S 10T STEZLIOUOW 9P [BAIIUL) BIUBWIOY “TOARY

eITWIOR] JO Apmis oseo y :Anowonoddg SseN - BUWISE[] pardno) ApAnonpup

£q Io1em Q0BJINS Ul SJUSIUOD [BRW AABSY JO UOHEUIIA™( :R[OSHIE UL
ayeorjqnd a[ajep no MMoaloid [NIPed uf INUIqo I0[dJep & eAneIedWOd BZI[RUY <«

‘psew op eLewWoNoads 18 901I[eUL0I0I[S SPOIOW PULZI[HN ede op J012q01d

e gorpoudd ezieue 1§ eoreInspwl ‘edreAdlord und “o)$1a081R], MnIdOTUnN
puoz ul o[I3 oow nd ejrwope] miner rode magnjod  BAIBZIIONUOIN <«

$10JB0IPUIOIq / JOJTUOWOI] B BIBZI[IN (0.4430.11dS) 13)$€01q LISeIRW I J0[aqoId

e gorporad ezijEue 1§ BATRINSRW ‘BareAdford und ‘9)81a0818], Mynidoruniy
puoz ul o[i3 oW no ejlwope] mies fode mugnjod  BAIBZLIONUOIN <«
‘ajeIpN)s S[PU0Z UIp 9[aI3 9eIPW NO drenjod op I0[2SINS BAILOYNUIP] <

‘gor10)sT BOTRN[Od

op 1§ Jep ‘1oU0Z BWIO 1§ [NJII[2X 9p oKjouny uf JeIpnys [njeare uf 9013 J0[RIOW
01010970 1§ ernqusIp B[ onAld no Sjeyrferoads op MMMEBINI] B RONLID BZI[EUY <

:quns 309101d

op varoundord unid 9)1[Iqess [ejudWEPUNJ NATISIQO UIP SBALIP 201j199ds J[PANIAIqQO

‘gsew Op BLIOWO0N0AdsS 1§ 0NI[EUBOTIO3[S SPOJSUI PUEZITIN BIIWOE]

in[ngs 1ode €a}E)I[EO B[BAD B S B[9JE IS0 B NIpM3s in[muazaid e [ejusWIEpUNy [NANIAIGO

mnyda10.xd 3PANNRIqO g




"SIN-dO1 uld roqord
ezI[euR 1§ BOIBZI[EIOUTW NNUSd J[B[R[9d Jel ‘IDIUIYD-091Z1) JOTHIOYEDIPUL BIIBUIUISNP nnuad
JeZIIN (U “TW ([ 9180 B QUBOR[} T 9180 djeadord 1s0j ne ede op gqoid a1eodry nUSJ
‘(] pnjogp[) T11IRI09[00 BIO IS BJEP 9S-NPUBIOU “JBIGIPOO )SOf Ne ‘guaqidoxdrjod urp o[rIas
surooeyy Uy ‘(Aouady UOT08}0I] [EJUSWUOIIAU "S'()) 2411P220.L] uoyn.Lad() — Surjdungs 421 4

20p[Ing WIOJUOD 2J8109[00 150J Ne J0910Id TMSOOR [NIPEd U JBIPNIS ede op 9[eqoig

2181003 [ pridiotunut ap a1UOWD Ul DZIPa.L DA S PJIUOID] [ND.L ad ap 10]2q0.4d D2.1DA2]2A] * VARSI

‘(] pn31,y) AS1A0318 ],
[aidorunwr op ouowe up (ejeduruarp ‘LISUIA 1§ rew) gugweydes/enz g o‘wny g oop dum
rempooyo e-s (gjeyerdns op ede 1§ pudSo.nds — 1915801q BOSE)RW) 10[qoId BoIeAd[al]

VLAV TD

IPOIITAL 1§ I[BLINEIA *D




918 9IM 1¥:60 120T°11°9¢
SIS SIM 9¢€:60 120T°11°¢¢
vIS PIM £v-60 1zoc1rel
€IS EIM 9660 120T° 1191
CIS CIM 5-60 20T 11°ClL
LIS IM ¥¥:60 120T°11°60
0IS 0TM 660 120T°11°50
6S oM Ge-60 120T° 11720
8S 3M 60 120T°01°6¢
LS LM Ly-60 120C°019¢C
9S IM 9¢€:60 120T°01°CC
¢S SM 15:60 12020161
¥S 120 e-60 120T°01°SI
€S eEM Sv-60 120T°01°Cl
[ M £v-60 120C°01°80
IS IM €1-:60 120C°01°50

vad8o.ndg eqoad poD)

ede gqoad po)

‘padSo.0dg 1§ pdp ap 40]2qo.4d Pa.DA]2A] ] [N]2GD

1LIE)23[09 IO

ILIB)I3[0) B)e(q




C2. Datele meteo

Pentru fiecare zi de colectare a probelor au fost preluate datele meteo furnizate de Statia Meteo Targoviste, pe platforma Meteoblue Weather”.

Acestea sunt prezentate in Tabelul 2.

Tabelul 2. Date meteo in perioada de monitorizare.

£ Temperatura . | Viteza i oht Probabilitate ! Precipitatii
Data ,_.miﬂ.ommm_;:_.w resimtita G_,M”M_a vant J..-Mn__:—u\_wﬂﬂ__ precipitatii 1__.Mm1:hﬂ_a in ultimele
[°C] [km/h] [%] 24 h
05.10 13 11 ENE 07-15 0
08.10 10 4 ENE 20-41 0 0 1027 Nu
12.10 11 9 NNE 5-6 0 0 1013 Da
15.10 8 5 ENE 13-24 3 90 1021 Da
19.10 12 11 N 5-11 0 0 1028, Nu
22.10 13 11 NV 6-13 0 0 1017 Nu
26.10 5 1 NE 6-11 0 0 1029 Nu
29.10 7 4 NE 7-13 0 0 1027 Nu
02.11 10 8 ENE 6-11 0 0 1009 Nu
05.11 16 15 N 5-7 0 0 1017 Nu
09.11 8 6 E 5-17 3 100 1027 Da
12.11 4 0 NE 4-12 0 0 1024 Nu
16.11 7 2 ENE 13-26 0 0 1031 Nu
19.11 8 6 SE 3-7 0 0 1023 Nu
23.11 8 6 SE 3-9 0 20 1021 Da
26.11 5 1 ENE 5-12 0 0 1009 Nu

2 https:// www.meteoblue.com/ro/vreme/
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D2.Continutul de metale poluante in probele de apd de suprafatd

Tabelul 7. Continutul de metale poluante determinat in probele de apd de suprafatd (exprimat in ug/L), precum si valorile impuse prin Ordinul 161/2006 pentru

' stabilirea claselor de calitate a apelor de suprafatd.

w1 13.874 10.379 192.762 4416 3.478 11.414 1.906 71.340 0.409 39.722
W2 12.859 8.597 233.728 4.564 2.892 7477 7.187 70.143 0.401 34.223
W3 13.866 16.110 307.546 5.256 4.444 11.852 14.439 92.079 0.424 32.615
W4 15255 119.544 485.026 7.189 4.854 10.537 15.314 138.048 0.445 40.081
W5 16.712 30.272 2802.952 23.734 16.254 10.311 16.879 154.215 1.882 47.135
W6 14.207 18.278 215.153 5.258 4.939 11.180 12.580 112.203 0.500 41.308
W7 13.851 39.649 154.110 5.087 10.530 11.448 15.273 135.340 1.087 50.721
w8 12.449 20.832 288.686 6.028 3.497 10.873 9.416 137.902 0.617 31.946
W9 13.991 10.298 271.213 4.929 16.256 18.448 2.1.095 163.410 0319 59.811
W10 12.526 7.748 205.167 4.133 10.021 14.900 13.863 125.385 0.045 58.592
Wil 12.235 7.817 494414 5.601 4.983 29.494 20.851 143.709 0.053 41.109
wi2 13.014 24.990 817.248 8.229 4.754 19.221 23.783 185.279 0.958 39.179
W13 14.643 49.220 1058.019 9.068 13.107 27352 29.994 193.921 0.088 35.781
W14 13.653 35.350 528.677 5.960 16.262 15.173 27.072 160.722 0.907 42.002

12



65.750

0.351

232.954

27.026

W15 19.885 640.313 1152.849 12.030 44.592 10.388
W16 13.734 29.696 706.739 6.789 11.125 24372 36.562 163.385 0.330 44.948
RSD*  0.024-1.027 02133227 3.979-8273  0.033-0.124 0.056-0.947 0.632-1.008 0.017-1.015 3.102-8221  0.009-0.027 1.181-3.215
I 25 300 10 20 . 0.5 5
m. I 50 500 25 30 5 1 10
.m m 100 NR** 1000 50 NR** 50 10 NR#* 2 25
m v 250 2000 100 100 25 5 50
\% >250 >2000 >100 >100 >25 >5 >50

RSD**=deviatia standard relativd; NR* = nereglementat

Conform Ordinului 161/2006, apele de suprafatd colectate in perioada octombrie-noiembrie a.c., pot fi incadrate in clasele de calitate IV sau V din cauza

continutului ridicat de plumb (31 946-65.750 pg/L) si zinc (9.416-36.562 pg/L).
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D3. Continutul de metale poluante in probele de Spirogyra

Tabelul 8. Continutul de metale poluante determinat in probele de mdtasea broastei - Spirogyra (exprimat in mg/kg)

S1 20.807 429.955 10735.209 69.639 5.450 13.045 22.922 42.400 0.126 1995
S2 12.936 173.084 4170.657 28.044 2.694 4.536 10.847 22.561 0.071 4.530
S3 34.114 274.856 7375.404 48.780 4.129 10.833 26.844 34.637 0.114 5.600
S4 14.410 369.004 7328.793 48.250 5.290 10.762 22955 42.598 0.135 6.712
SS 48.085 398.601 7714.863 51.307 4.649 11.419 18.811 45.067 0.130 7.207
Sé 28.372 346.277 6627.106 43.980 4.427 10.629 22.010 38.697 0.136 6.077
S7 27.614 610.917 11230.837 74.225 5.705 15.942 25.623 59.300 0.132 8.051
S8 22.070 597.750 8537.687 57.056 4.497 13.744 22.086 47.363 0.127 7.409
S9 29.112 565.255 12536.588 81.598 5.006 16.118 46.669 50.672 0.117 7.004
S10 20.181 527.462 10903.957 69.985 4.079 12.044 60.781 51.401 0.089 5.809
S11 19.546 mww.qwm 11060.418 72.939 4.526 14.827 31.237 47.564 0.107 11.868
S12 14.437 420.542 7484.769 48.029 2.801 8.449 16.853 49.514 0.079 4315
S13 12.799 356.414 4276.326 28.321 1.599 4.895 15.163 39.861 0.068 3.886
S14 14916 412.572 5176.778 34.214 1.952 7.571 18.841 49.866 0.073 5.473
S15 17.167 260.557 5078.363 33.585 1.668 5.653 17.270 41.165 0.069 4.967
S16 31.512 588.921 10520.169 68.644 4.056 11.835 25.105 52.975 0.097 5317
RSD* 09642217 4.762-12.098 22.911-58.992  1.833-4.874 0.186-0.472 0.332-0.893 0.617-1.005 2.792-4.209  0.005-0.043 0.151-1.502

RSD**=deviatia standard relativd

14



Sl

¢ *d “(8107) (1) ¢ “Sug [org UOIAU WAYD [ ‘UOHBIPIUIdY d[qeule)sng pue
UOI}99)01J [BIUSUIUOIIAUY 0) UONN[0S-00H Uy :uoneIpawalodAyd ‘qaed ‘0’0 ‘AN 'O ‘“Aepung d'H ¢

© orerousSol op B[IqRIA J1iN[0s O 9)eIAPISU0d 1j jod ‘B3Ie] BIEIS P ‘1§ ayuenjod orelOW 9p

areojenuunoeiadiy juns ».A80.1dg eoads UIp o[a3[e BO BAISSQO areod as g jnjegny uiqQ

S0L0ST 00L°88¢ ISS'SL Adgy,
€16'0LY €68°L10C 291°69 POy
ySOvee 8EEV6S LOLOLT 1S¢s
9596161 0¥ 1°¥20Cl1 690°1C UZ4o
eveE9I0I1 1€L°ELOY S96'8L1 LUO P
866'879 1169961 801'LE 0D ¢
€99'7916 01€1€691 88L191C Nige
0L6'06LST 0STSL8TL 90¥°'CSLT L P
089°1v8ST 029°1099L 126901 WAL
LS9°6791 9YT LLST G8T€98 1D

APIN WA wu

‘pinfpadns ap pdp ap ajaqo.ad ul appiaut
ap (ninutjuod 18 a3)p ap ajaqo.d Ui a|pjaul ap JnULiu02 a.4ulp (ngiodp. pullf bd I “2D[NUINIDOL]

ap 10190/~ pd30.1dS D aa1pauta.l0j1f ap papi1ondpo putarid pardriosap paysypIS 6 MJ29VL

" BOTRWIZUD areperdep urid fjuenjod
op vS1e] pwed o Huomnu €O BZIHN & Op eajejioeded ne ad31e0op 9jezn Jo[ode BAISIPIWAT
nnuad oyamod juns 9[oS[e 8o [midej NOSOUNO-OUIQ 9IS AISIPIWRION] P mynerjuajod
eoreneas nnuad giezimn o3[e op eads 1s0) ® pad8oads “oro1d [myuszord uj

"0SaI0
ernago ejejerdns od gpzed [nIpot B 9)0LIBIND owsstuedio eryo nes ajue(d op [oads Jojiunue
nsundsgx uns 1§ LI0JEOIPUIOIq NES LIO}UOWIOIG BO AIULIP JUNS AJUSUWNHSUL SOV RIPIU
eoradnnsip nnuad IIqesuodsar 190 1§ IeId ‘LnZed d[aun uy ‘1§ o[ozneo weoynuap! gs gnle
U 1§ JO[OWS)SIS009 1B 1I01eqIN}Iad [110J0B] B1OJIP € nnuad 218se00U S[IUAWNISUT A1ZodSIp B
ound oU BINJRU ‘SUSS }S30E U "BSBOIRUES 9)EjAI100S 90110 nnuad 21970 J0JeoIpul un 9)sd ‘snjd uy
‘rijora TrigyTeo THRMSIse eidnse Jofew joedwl UN o8 909IB0SP s MIEOLIO B JIPA Op syeyrorid

0 WEIOPISU0D 0 B juepodur 9153 8o BSE ‘L[eqo[3 orednooaid 0 9)$9 MINIPAW BIjO910IJ

padSo.41dg v a421pauia.4011f ap PaIIILAP)) FA




91

624 (2100) () 1 Touyoa ], ‘10§ “puf W31 PR, Dyrosnlbut p.1430.11dg
U0 [§ MO[[QA Pue Oz P dAndeY JO uondiospy Aleurg myzod'H ‘eoeuneznAeX N IPRIDY

(7010 ¢ WO L6L-8LL
‘W0 69 € Wo 9[g € wd g pNIdwaxs 9p) 1§-0-1S 1es [V-O-IS "O18 JO[LINE3] dnqLe
aqes 1zueq Jede opun dIsTu op BINJROIROUL MO oreqoid e[ sjeATasqo purly jdeoxe 1o ‘Qyerpms

pid30.1dg op d1qo1d o1e0) ad NUTQO JNSLIANOBILD [nnoads jejuszaIdar 9)so f 3Ly Ul

15 pqo.d ad 1nuiqo YLIA [1402dS “p DALY

-

[;-wd] Jaquinuane
00)7 00¢T 000¢ 008¢ 009¢
S — ¢

£€0T =
wus -~ 59 =
3,
80vT 8ze oL g
gyor  0¢o¢ a
; o

" HO- eonewiore I0[1INIB39]
nes O-)- mwMe3s| Jojuspunul onqLue 1 eend Ie o1ed | WO 7/8 1§ ¢€OT ®[ 9p riqIosqe
ap opumead Jer ¢ wo g0y P myn-yjead oynqLne 1y edjnd e opIure nes Sprues[ns orurednin
*JO[OUO0190 1§ DI[IX0QIEd M[NpIoe djuszald “I0[9pIYap[e nqrue 1 eond 1B WO 8491 1§ wo
676 B yensi3aIuy d[izueg ‘| W §/7¢ Op [HIO0[eA manf ug 1easasqo n-syeed und (CHN- 1§ HO-)

ourwe 1§ [IX0IpIY roqrednid ejuezord jerjuepiae ne (p p4nSiL{) ALLA oiednsaAu]
[D1IN0,] DIpULIOSUD.L 1D nS04n.4ful Ul 21d0250.4122dS "¢ (]

-oreando op Trjels uIp oyuaA0Id

nes/1$ o[erysnpul 1ojade € dIBUIWEBIUOIIP P oso00xd Uy 1§ wnodaxd ‘9oneAdE JO[AUISISIS00d




L1

“WA)SIS003 JSo0k UIp dued

ory 90 swsiuedio Jojfe vjuszaid 1§ INjoNIs Bororjuoprad stuntod e gondo erdodsodIA

pudSo.rds ap ajaqoud ad anurjqo pondo 21dosso.oni op un3puly °¢ vAnSIy

*ap0 anuIp (7] Anewrxoxde 5)isg3

11 10d edomg uy 1ep 110ads 9p oS 1OUID a180d o1e P.U(S0.41dg TeIpUOW [OATU B “IZIdA Turfogor

mun ersaxdwr pugp ‘rode vidnseop eOIPLI 9§ 918D RSEOJUSUIL]L BS BImjEU urid gleognuapr 91s9
oreo “‘opadwr] Ane[ar gojonnd gde Uy 9J$010 IS LUNIOD )1BO) o10ads 0 9159 n.U(Z0.41dS

‘(¢ panS1,y) (WIOFITY Snye) no [1ads

“ITU0[00 BZBOWIIOJ 210 T10ads ‘aren[aormnyd 1§ are[njaorun 1100ds) MNJe) B BIRLIEA BOI0[0}I0W

LINJONNS O NEB BI)SNOY 'TZI10A-d1seq[e dF[e op d[ownu gns 1§ gInosouns ‘vjod.nyo.sdound)

- poueooid BIRMEO BINONNS MO QWSIUEZIO 1§ wnoard ‘('ds pudBounds ‘nidwexd

op) 210LEoNS SwsuedIo pnjour ‘snfe} sjued op mndni3 Se[rwIse juNs dILd Qe81v

po1jdo 21d02S0UIYN "9




81

00°68¢ 79°01 L6t 69°L elvl L0 1207

08°€vS 06CI €0'¢ 0l 611 ¥T0 S10¢

(911qu10)20)

[r/3n] [1/8] [r1/31] [r1/81i]

Inipms
qd IN 9D PO

aPIeq
“1pauL 110Jpa b2 2p1i0dp.

— (1207 ‘C10T) 214qui03o0 pun] uy jp.si3a.uy opupnjod a|pjaut ap mpnpnuifuod prjpLv “g[ Mg

010 €9°0S¢ 06°¢l ST SC8 120T

0T0 009¢€¢ 0¥91 L 086 S10¢
(duquidrou)
mnipms
C B (|

[o9] [wo/Sni] [aNd]

T [Do]
ELAT U TN J)e)IANdNpuo))  dje}plqangy, eanjedud |,

HpaulL 110Jpa D2 2i0110dD.L

— (1707 ‘ST0Z) 21quiatou punj ug 1jp.si3aul 11ul2-021zLf 1OJPIIpUL J0Un pifpLw [T [1]2gD],

010 STY6T 6v'Cl 1€8 88°6 1207

00 00°8¢Y 06°LI1 1$°L 0rot1 S10T
(3r1quI0390)
mnipnjs
JPred

[09] [wo/snl] [Nl

i Do)
Jjejuifes 9)BNIAINPUO)  ABNPIQIN ], vamesadund |

‘1paul 1LI0JpA DD 2i0}L0dD.L

— (1207 ‘SI0Z) 214qu0120 DUy Ul 1jp4is13a.4u 121U1Y2-021Z1f 110]PIIPUL A0UR DIPLIDA QT [1]29V],

“pIRUN] TIPAW LIOTEA B0 o1epioder “9[o13
o[eIOW Op M[MNUIUOD I§ TOTUIIYI-00IZ] JO[LIOJEOTPUI o[TIfeLIeA oyeyuazaxd yuns £7-0J 2j2jaqu],
ul "GT0T UL BYEZI[ESI dIBZHONUOUW 3P oruedwes o-nuy djnuriqo o[drep 1§ josroxd [myuszaid
u1 9)nuIiqo S[eyep dNuL JeZI[eal Anjereduwod [nIpnIs ap jeuazaIdal 1S0J B 01J199ds 9[9ATI09Iq0

anuIp [nun 910de1 mIso0E B 2100NPOIU] BAUNIOSS UIP BOUL 1pyuazoId e-s wWno BSY

C10z Ut aipj0dp.i 2]21pp 1o appdulod npniS L d




6l

'900C/191 M[AUIPIQ WLOFUOO “A T8 A S[OSE[D UL dJBIpeosul
puryy orerpnys s[eqoid “ejrwiore] mnel e gjeyerdns op 1ode eajeTed 9159ALId 90 €20 UJ BULB[R
op [eUWos un BIuIZaIdol 2Jep 9150y ‘1o 6 ey gued £ 9p 1198910 JJerjusprAd Is0] ne sjuenjod
o[eIoW Op MMNUIIUOd [NZEO UL ‘BSUL ‘QIOSN TIjelieA JLIQNS Ne IOIWIY-001ZL] IO[HOEdIPUl
o[LIO[EA ‘TUR Q B [NSINOOp Ul o [mdej 1BAISSqO - (GT0T [MUE UL EJR[NIop SIBZLOHUOW
op oruedweo) BIE[IWIS OIBION] O-HUIP J[AL)NZAL 0O omuriqo Io[a)ep [e Aneredwiod
nIpnjs Un Jezi[eal B-S ‘BOUSWOSE O] OISIPIWION) Op mynperjusjod eareneAd 1§ 9[aI3
JTo[oeIoW BarRUrIRP nnuad — (SN-dDI) Anonpul grerdno guwise[d no gsew ap mlpmonoads
puezIn 91e3nsoAul 150y ne “ds pd30.1dS 9p 9[0qOId VRIPIGING “IqI] 1S [€10} 0[O ‘OjeIIuIfes
JeAJOZIP UQSIXO QJBIATIONPUOD JBA[OZIP [B10} PI[OS ‘qenansizer ‘Hd wnoaid Loyeorpul
JoUN THRUITIINGP BOIOPIA UY BINSEU op djuswediyod 1§ Tep — o013 JO[RISW BAIBUTULIONP
nnuad — (SIN-dDI) Anonpur grejdno guwsed no gseu op eLrRwoNoads pugzIjin 9)e3nsoAul 1S0J
ne ede op 9[9qoiq ‘(191$e01q BOSEIRW) “dS D.UA(B50.11dS Op aqoxd 91 18 ede op aqoxd 97 9)e309[00
1S0J Ne ‘[JISY "170T SHqUIOIOU-9LIqUI0}00 epeoriod ug (91STA0SIR], UIP BIYB[EA THEITSIOATU()
mynsndwes euoz — 9)81A031g], [nIdomunW op duowre ur) ejlwofe] ngIr UIp 9)eI9[0d

ejejeidns op Jojode migies earen[eAd doos O INAER B QIEJAIISD OP woder [Muezalg
znpuoy "y
110 6 ®[ Bugd £ op 1018010 ojensidaiu juns qunid nes [ayo1u ‘wod ap [nuuood

a1$oa1d 8990 ur o [Mdey JeAISqO 9p J0SN 1S9 BSUL (12702 S107) drezuojuow ap Huedured

BNOP 9[90 UL QIB[IWIS JUNS O[LIO[BA ‘IOTWIYO-0JIZI} [HIOJedIpUl osoAlid 90 BID UJ

6C¥S9 6L81 0¥'8Y 60°L 1Tyl 8¢0 120T

0€ 1LY 0911 vS'T 00°1 ST ¥1°0 ST0¢

(eraqurdiou)

[r1/8] [1/81] [1/8] [1/81] [1/81]

mnpnys
o) qd IN o) o)

SR |
1UpauL 1I0JPA DD 21p1L0dD.L

— (120 ‘SI0) a14quiaiou bunj ui Jn.ys13a.4ul apupnjod agpjaul ap 1NMINULIU0D DIDLIDA €T M]2qV L,




0¢C

10der muazord 9jexoue JUNS BIURWOY UIP BiUINS 9p IO[IUSWE() BIWSPEIY op jejueuly

g[e10100pIsod 918}00100 9P [MOt0Id Ul ANUIQO 0[P BIIBUTWISIP purand a1zeao(q

axouy ‘H

-9)NUTiqO I0[0YL}[NZAT BAIEUTASIP 1§ Boreronfaid uy 18 wnoaid “0a101d Mjsooe earejuswR[dwl
U1 BjepIooe BarouUIisns nuuad BoTUR BINET] BIAIPUY SUIPIP 1oreoSTuwop 1§ (91S1A031E T, UIP
eIyR[RA IHRisIoArun) Te greurdiosipinjA gorsojouya], 1§ gouIm§ AIL)edId)) 9p Mnimnsuy
[MI010AIIP) NOSI[NPEY PBUBHSLY) “SUrIP'ATUNJOI] ISUWIEOP MIWNj[NW  WAONpPe  ‘BIUIWSE
o(] -oreroroopisod 230901d op [nuesdord urd — erUBWOY UIP eiumg§ op Jo[ruaue() RPIWIPLOY

op Jepiooe teoueury [nuiltids grgy a11qisod IS0 1 I8 NU [IRIA0ISD J0JSAIL O[N)NZY

LumjniA o

‘(sonATeuy 9JeALIR[D)) SOUSIOS JO I\ UL JeXopul [ewm/[ un-nuy <«
:oe01[qnd 1 JOA ‘0Te0)RULIN BPROLIDd U Ter
‘10T QUIqUISTOU ¢~ “eIeo$Til ], ‘9ud05uo)) sSAYJ 1¢
-0Z TNLL ‘gorugg BINETT BIAIPUY ‘NOSI[NPEY BUBNSLIY ‘eure[n(J e[oIUR(] BUBO[
‘gorInong UI[Y URO] ‘S.L0/10Ul01q pub Spoyjai pordipup y3no.yj Qippnb 1ajpm
L2ATY DIWOID] JO UOPAIDAT “R[EUOTIRUIONI BIULIJUOd ] Bjejuazald a1eion] 0 <«
{1207 duquisiou
61-8]1 ‘Néomong ©,goseougumiol vjuwps ur dsdurgoxd 1S IjIpeL], - BIUBWOY
urp gjumg§ op JIo[luawe() I[QIUOPEIY B BUWEBOJ, Op eoyjumn§ ejuLJuo))
“poTuRg] BINET BAIPUY NOSO[NPERY BUBHSLY) ‘BWE[N(] B[OIUB( BUBO] ‘BOLNONY
UI[Y UBO ‘DSDUL 2P DLUYWO.4J29dS 1S 221J1]PUD0.4JI2]2 apOjoUl pupzijin pjopy
tynpy 12dp 11jp1ipo pa.pRpAF RleUOled BiULIQJUOd B pieIUazZaId aren] 0 «
$018)90130 ap J1oder muazord  «

“U[ 9)RUIIUASIP }SOJ NE 9INUIQO J[3)eINZAY

J0[9)B)[NZA.1 BAIRUTWASI(]







9

RUET I IUE]
‘pnojI SIULUILIDIUOI ‘SAdpW UoNDNYIS “quapiaul
Ap3janu ‘3104 2s0p ‘ashajad aA132D0IPDLI :spiomAa)]

*Jo3panfuoauy [nipaw
1jupujwpiuod ap Jou ‘aripniis ap 114y Upajanu Juaploul
‘bzop ap 3gap ‘DAIIODOIPDI JISIWS (31aYd dUIAN)

‘Bunjlepow ay3 104 (YVON) Aduady suaydsouwny

pue a1ueadQ [euonen sn Ag papiaoad suoljoipaud
p1Ep JaLeam [eapawnU asi9a.d Buisn paljdwl

sem (adounz urjuswadeuely Aouasiawl 31SHO 104
Wa1sAS 140ddng UoISIAQ AUIUQ SWI]-|edY) SOPOY[
apod JeIndwiod sy ‘esodind ey Jo4 ‘paje|ndfed
9J9M SUOIIIR BINSE3WIBIUN0D SUISIASP pUE S1I39443
juapiooe ayy Sunediiw 4oy slo1oweled Jueas|al
19430 se [jam se aijgnd ay3 Joy (3@3L) 3usjeAinbl asoq
aAn2ayy3 B30 saded Juasaud ay3 ul pawJoysad sem
JuB|d 19MOJ JED[OINN BPOABUIDD 1B JUSpIdUl Jeajanu
[eanayrodAy e Jo ased Ul sepljonuolped jo Jodsue.}
sueydsowne pue asea|al ayy Suipiesal sisAjeue uy

“(vWON) Aoua8y ousydsowly pue dlueadQ

[RUOIIEN SN 9P 2IBZIUINS IIWBIA B BILISWNU arjoipaud
ap 21ep puIsojoy (adoun3 uj Juswadeue|y Aousdisw3
2115140 40§ wIsAs 110ddng UOISI9Q BUIUQ dWIL

-|eaY) SOPOY( [N2|EI B [NPOJ Jezl|iiNn 1504 e ‘doas 3s908
u| "2431paWal 3p Jojlunijoe easeloge|d 1S J0[a1uspioIe
10919949 eaJlenuaie niuad ijuens|al 3oweded ijje

1$ wnoaud ‘arfeindod nnuad (343 L) BARIS)S BIUS[BAIYOS
B|10) BZOP 9)B|ND|EJ 150} NY "EPOARUISD BIE3INN
e|RI3UD) E| 213910d] 19 jONU JUBPIIIE INUN [NZeD

uj J0|1ZI[PNUOIpPEJ [ dLI3jsowie [njodsue.) 1$ eRIRIDqI|D
puiALd ezijeue O B1BN1I9J9 1504 B Bie) ap ealeson| uj

ddN EPOABUD) 1€ JudpIdu|
1e3ON € J0 3se) ul Sul||9POIAl S10944 SUS-H0

EpOABLIR) IND B JEI|INU JUBPIdUL INUN
Jnzed ul injnjuawesejduwe eieje Ul 10]9109)0 eaJe|2POIN

05 00UDA®Z00ZN959|2ADA ;I3 TelUBUIOY ‘ISaIeyong ‘S1s1uaiog unjunwioy Jo Awappay
/ eluewioy ‘néaundng (YSOV) elUBWIOY UIP ejung ap JojluaUIRQ BILBPEIY - NISTTIAV HIEIBIN "IQ "J0id (z

(easea0n| eIUIZRAd) DI 2AUIU@NIS[2ADA NIPUDXI[D :[IDW3 ‘eluewoy ‘oja.nboyy ‘buriaauibuz 10ajaNN
pup saisAyd fo a1njjisuf [puoipN faqgnint bLIOH /eluewoy ‘Noy|| ‘gia4n8eA ‘(HH-NI41) ,12qnnH BlIOH" IB3|ONN
auauidu) 1$ ed1zi4 nujuad 248}|0AZaQ 2.48132.43D 9P |euolieN |nIN3nasul - NISTTIAV UBIABIIQ NIPUBXS]Y Bul 4q (T

quawuoJiaua ‘vojnjjod ‘sipjaw
Anpay “Ayjpnb 1210M ‘A119wWw0.4323ds ssow :SplomAa)y

~103panfuoouy (nipauw ‘aapnjod 1246 ajpiaw
9adn b3y PSLW AP 21112W04303ds :a1aYd dutAN)

'910¢

-GTOZ Ul pR19Nnpuod ‘Apnis Jejiwis e ul pauleiqo synsal
ay1 yum uostiedwod Aq a3pliq e 31ea.d 03 s} YoIedsal
a1 Jo [eod [euly ayL “Aiuijes pue AHAIRINPUOD
“Approany ‘(Hd) jenualod uadodpAH se yons sioiedipul
aulW.a1ap 01 1apJo Ul sjuawdinba Sulinseaw osje

g (SIN-dDI) A1awo1129dS Sssen - ewse|d pajdno)
AjpAnonpu guisn paiesisanul Appuanbasgns aem
U21YM ‘DA0CE PAUOITUBUL [BAIDIUL BWIY B3 Ul P33I3[0d
asom sajduwies 193em g ‘paedal siyy u| ‘ease Apnis

ay) ul AjiApoe [eLiisnpul pue ojusgododyjue jo 1oedwl
3y pue ‘sierpweled d13eWI[D JO UONBLIBA 3} UO
Suipuadap ‘Tz07 ‘190120 JO 67 PUB G UBIMID] ISAY
ejiLuoje| ays Jo (493em d3e)Ns Jo Altjenb ayy snyj

pue) uonnjjod jo 92.139p By} ss9sSE 01 Swlle Jaded siyL

"9T0Z-STOZ epeoiad ) jejniap “ejiuis

nipNys un-1juy 1nuijco ajaieynzad nd aljesedwod

uiid eanje8a| ap aund o B30 B 9P B[IJE 1S3

111B122.32 |e [euly |nd0d§ "a1e3iuljes 1$ 91e1IAINPUOD
‘@1epicany ‘(Hd) usBoupiH ap |erjualod :wnoaud
1101BIIPUL JOUN [LBUIULIDIDP BIIIPIA U BINSELU 3P
ajuawediyda 1$ Jep (SIN-dDI) AlaNpu ejejdn) ewse|d
Nd BSEIN 9P eLI}2WO0103dS puez|in 21eS[saAul JOLRIN
1504 Ne 21ed ‘sns lew jeuoijuaw duwiy ap njeAIIul

uy ede op aqodd g 91819903 1504 NE ‘SUaS 1528

u| Jelpnis |njeale ulp ajelisnpul 1$ 9o1doajue lijenanoe
innnioeduwi e 1$ ‘pRewl Jojweded eijerien

ap aifouny U} ‘TZ0Z 2HqWIOO 6T — G0 epeolad uy
ejiwioje| injnes e (ejejeadns ap 1ade 1igyijed e yo1dwi 18)
alenjod ap In|npeld ealen|ens ezesziA aleldn| ejuszald

Anawoadads
sSejAl pue spoyIaIAl jeanAjeueotdald 8uisn
Ayjenp 1018\ 19A1y eilwole| jo uonenjeny

eSE|\| 9P BLIIDWI0ADAdS IS 90131[EUB0IIID|D SPOIBW
puezijian ejiwoje] injney 1ade njenes easenjeay

107 00DA@|DaaIpub DIIUDG [I0Wd ‘DIUDWIOY }sa10yong ‘buriaauibuy swaisAs
[pa1UY22101g fO [00YIS [010320Q ‘ISa1PYING fO DIIUYIIOd Aysianiup / elUBWIOY ‘11$31ndNg ‘@21uyd10lg J0[BWIRISIS
elRUISU| 9p B[R10300Q B|EOIS 11$34N0Ng UIP BIILUYD1I|O BIIBUSIDAIUN — YIINYE BINE] eaalpuy Bupiq (¥

wod 0oybA@DUDIISIIONISAINPDI

DWW ‘DIUDWOY ‘31SIN0BID | ‘S3IY puD $30U2105 fo AYynap4 ‘a1sinobupy Jo A3isianiun DIYD[DA [ BIUBUWOY ‘a181n08ue ]
o)y 14 2iuIg ap BI1R)NOER4 ‘©18IA08.1R | UIP BIYR[RA BRIRYSIBAIUN - NISTTNAYY euensu) ‘Burlq aunciold (€
(705 00UDA@pI DUID[AP :[I0Wa ‘elUBLIOY IS2IBYING ‘SIS[IUBIIS upiupwoy Jo AWapnay DIuDWOoY ‘93sIn0bIn L
‘“ABojouly2a ] pun a2uads 10f Y21pasay Apuyididsipiyniy Jo aanaasuj “a1sinobuny fo Ayisianiun DIYBIOA / elugwioy
“saleyong ‘eluewoy uip ejuing ap JojiusweQ eliwspedsy ‘elugwioy ‘@151n08.1e ] ‘eieulddSIpRNA eo18ojouya L

1$ eoy1iuIng 94e19049) Bp |NINIASU| 9)1$1n0818 UIp BlYE|RA BIIBYISIDAIUN — YIANVTING B]91ued BUBO| *Id (¢

05 000DA®UID DIINING (JIDWA ‘elUBWOY ‘Isaleydng ‘s3siualog ubjubwoy Jo Awappoy ‘biupwoy ‘33sinobin ]
‘ABojoutyaa] pub a2uaias 10f Ydipasay Apuyididsipijnyy Jo ainisuj a1sinobun fo Ayisianiun DIYDBIBA / eluBWOY
“sa1eyong ‘eluewoy uip ejulng ap JojiuswieQ BIWUBPEdY ‘elupwioy ‘@3151n081e] ‘Bieul|ddSIPINA eoi8ojouyal

1$ eO1IfUINIS 24R1BD4BD AP [MINYASU] 93810818 UIp BlYE|RA BR1RSIDAIUN — YIIUNING UllY Ueo] ‘3uraq (T




¥C

w03 00yDA@DUDIISIIONISA|NPLI

:IpWd ‘pIUDWIOY ‘23SIN0BID | S)IY pup $2IU3IIS Jo Aynon4 ‘@3s1n0b.n | fo A3sianiun PIYDIDA [ BIUBWOY

236100818 911y 1$ 23Ul ap ealeynoey ‘@151n084e| UIp elye[eA BR1RLSISAIUN - NDSTTNAYY BUBASLD ‘Buiragauncjold (g

{07 00yDA@PI DLUDJNP :[IDWS ?e;uemog ‘saieyong ‘s1s1uaios

uniunwioy fo Awapvoy ‘pjupwioy ‘a3sinobin ) ‘Abojouyda] pup 32ua1d§ J10f Yoanasay Apuydisipiiniy fo ainysu| ‘asino0b.ny Jo
A1s13AIU[) DIYD[DA / BIUBWOY ‘Isa.1eydng ‘elugwoy uip ejuIng ap JojiuawieQ elLWIBPEDY (BIUBWIOY ‘2151n08.g] ‘eaeudidsipiin|Al
gai1gojouya] 15 eaIIUING 84832049D AP |NINISU| ‘2151n081 ] UIp BIYR[RA BBIRHSIDAIUN — YINYING B[3iUeq eueo| g (z
(I03°00yDA@UID DINING JI0wa {ejuewoy saieyong ‘s1517U312S

uniupwoy fo Awapoay pjupwoy ‘d3sinobin ‘Abojouyda) pup 32Ul 10f Y21pasay Aiouydiasipiimy fo ainaisul ‘a3sin0b.p ] fo
AJIS1aAIUMN DIYDIDA [ BIUBWOY ‘IS34EYDNG ‘BlUBLUOY UIp pjuINg ap JO[UBWIEQ BILUSPEIY ‘BIUBWIOY ‘DISIN08.IE | ‘eseul|didSIPIINA
eo10jouya] 15 B2IHUING 24839049)) 9P [NINASU] ‘2)$1n081B | UIp BIYR|RA EI)RHSIDAIUN — YIIYNING UllV Ueo| Buraqg (t

sw21sAs (Ad19) 21e3[0N0I0Yd paieldaru) “(Ad1g) Liped Ul 9181333Ul 31R}ON0I04
-Juipjing 4oy Ajljiqerjay pue SauewWI0Idd JO uoneziwndo Jojowialsis ienjiqely e 1$ opiuewnoyad eateziwndo
01°gna biaUal@DID]] :[IDWa U0NIRS SIISAYJ ‘S1SIIUBIDS UBJUBWIOY B3 JO Awapedy
3UL JO JaqUIBIAl /e21ZI4 BI109S ‘BIUBWOY UIp BIUING 9P JOJIUBLIEQ 1BILWBPEIY [B NIGUISIN — BIkd niauaInn ig ‘Aun cjoid (2
0J°gnd biaual@nisaunidpid ubp
:[IpWa “153.1eYaNg J0 ANSIDAIUN JIUYIBM|Od / 13S24N0Ng BIIUY}I|0d BRIBUSIIAIUN — NISaUNIINIJ Ubd ua o (1T

— eojuo.9Poldo
1S B21U01399]2 ul 11edljde najuad ‘elusNddL]- OlpeY Bp BdIpOIed
asezupand uiid 93NUIGO BGUZ AP MIGNS J0[PWIY [NIPNIS

04°2NgIUN°edIZY PIOS@3Yo3ues JHOLNY Uejd1S “Id "Alun “Jold :ejuazaad BA 34ED INJD B |IEWD BSDUPE IS dWNN
pIUDLLIOY 152104INg ‘/9TOEQD ‘S111U3J2S UpjupWoy Jo AWapniy,
pIUDWOY ‘A0fj] ‘@jainBRIN SZTLLO ‘S0 123415 10]3SILOTY ‘(o3aw) saanaa
21U0.3931201dQ 79 21U013I3|F PUD S|DII2IDIA 10f 193ua) '8y ‘saIsAlyd fo A3nop4 ‘ysaipyong Jo Ausianiun »
»eIHOLNY Ue}31$ pue gJHOLNY 191puy-pe|a
wnibjag ‘aAnaN-b[-uIDANOT @rET-4
‘T pns np x104) 390|d “(NDW]) S2IUdIDSOUDN puD 131D pASUapUO) Jo a1n3135U1 ‘(UIPANOTDN) UIDANOT 3P 2nbIjOYINI 2UUSIAAIUN q
plupwoy ‘Aofjl 24nBPN ‘SO AN 10]13SIWO0IY IS ‘OFAN ‘8D [N43uaD ‘D21z14 2P VIIDINIDS 11$3.NING UIP DIIDUSIBAIUND
“AHOLNY UBD1S ‘qeIHOLNY 121puy-pejA

suonesydde sjuoarajeoido pue
211011992 10} SWiH} UIY1 dSUZ PaJannds-1y ay1 Jo Apms

A1iA110B0IpEY [EIUSUUOIIAUT JO JUBUSSISSY BU] injnipaw njelnnoeoipel
11 SUONREBIPRY 3PN BWWED Jo dnbluyda | d13awo13ds B2BN[EAD U BLUED DIR[INU IOJIiRIPEL 191119110.1109dS BDIUYD |
wos ooyeA@tgnidujo ‘A30j007 pue 9ouaja@ NYgD 104 193Us) uoneaoul] pue
yoieasay /21801097 1$ NY¥gD ‘a1elgdy nijuad asenou] 1$ 948190190 9P [NIIURD) ~-NISTYULINNG ueAzey-nidwi|Q uepizly iq (€
‘wosrooyeA@¢g/ niadesinw ‘A30j003 pue 3dUa}3Q NYED 104 191U3)
UOIIBAOUU PUE yoJeasay /21801097 I$ NHgD ‘S1esedy nijuad aleaou) 1§ 918190487 3P |NJIUDD -YSUNIA NIRd Isiyd “1d (2
‘wod ooyeA@sadodal s1si1uajs upjupwoy ays fo Awapndy ayl Jo 1aquuayy Jin4 ‘@1sin0ban | fo Aysianiun DIYD|DA [RIUBWOY
L uip ejumg sp J0jlUBWEQ IBILIBPEIY [B Je[N1f} NIGUIBW ‘DISIN0BIEL BIYEIEA BIIBIISISAIUN-NISIdOd "A UO] *Ip "Aun ‘Joid (T

sa.1n3onJIsouepN *11-) 9p anzodwo)
ansodwo) pue saAe|inIAl 11-) SWOS JO uolezideIey) 1S 124151 NA MN1INJISOURN Joun BRJeziidpele)
05 00yDA@DUIANIIA :[IDUI
'51513U2105 UDIUDLUOY Y1 JO AWdPDIY atL 0 JAGIBA - BJUBISUOD UIP SNIPIAD B3BIBUSISAIUN — YNIANID J0PIA 1 ‘AlUN "JOUd

NDS3TIAVd WESIRl "1Q "AUN “§04d *HOLVHIAON

¥GT00 :9poossed
SELY TTR1 8T8 'l Sunes|y

GOLTITEI 3 TAZIUS A LA M SIZNANTLOSS M O=PAA;SELYTCr [8C8/1/SN WO0Z"GaMT)SN//-5cny
1D.ABJIUO0D YUl

Sunadn

woo7y ewnojiejd utid aurj-uQ jeuoj uj g1BZIUBSI0 ‘()] 910 “[ 70T QMQUIRION 6 “HOUIA

eo1z14




§¢

‘BIUBWIOY Ul PUE 3]edS eluewoy ui 1$
1egO[9 UO (YIAIS) $101283Y JB[NPOJA] [[BWS JO UoljeISuowad wnoa.d [eipuow uejd ad (YAIS) 191w dleNpOW 10[31e030ed]
pue juawdo[anag ‘Yoieasay Jo 1e)s JusLIny iguawR|dwl 1$ IR OAZAP 11114 |e |BN1OE [NIPelS

100 00(DA®@ Z00Z1952]2ADTLU JHowa ‘elUBWIOY IS94eYdNg ‘SISIFUIIS UDIUDWIOY

Jo Awappoy [ elugwoy N$a1ndng ‘(YSOY) BlUBWOY Ulp eiullg ap 10[lUBWEQ BIWSPRDY - NDSITIAV WBBIRIAl 10 JOId (T
(e@aeuon| RYUIZOAd) DT 3AUIU@NISS[2ADA NIPUDXI[D 1D ‘eluewoy ‘9ja4nbpn

‘Buriaaubug 10ajanN pup s31sAyd fo agninsuj [DUolILN 12qGN|NH DIIOH /eiuewoy ‘noj|| ‘s@anseN ‘(HH-NHI) 12qninH eLoH”
1eaINN 2aUIBU| 15 BDIZI4 nuuad 943[0AZI( 248)8043)) 3p |euotien [nINAsuU| - NDSITIAV UBIARIIQ NIpUEX3|Y ‘Buy g (T

ddN eponeua) eponeuId) IND €] Jesjonu Juspiul
1B JUBpIOU| JE3PNN € JO 85.D Ul Sulj|POIA] S19949 B1S-10 nun [nzeas ui Injnjuawesejduwie eeje uj J0[31234d edIR[POIA

100 00[DA®@ Z00Z19S2]2ADAL :[IDWA ‘elUBLIOY ‘}S2IBYING ‘SISIIUIIS UDIUDWOY

Jo Awappay / eluBWIOY 1$34noNg ‘(YSOV) BIUBWOY UIP BIUING BP JOIUBLIEQ BILLBPEIY - NISITIAV wesagN 1Q Jo4d (T
(eaae.on| eyuizaAd) 0T 3AUIUI@NIS3[2ADA NIPUDXI[D :[IDWI ‘ejuewoy ‘aja4nbiy

‘Buriaauibug 1pafanp pup saishyd fo apniisuj [pUOLIN [2qNniny bLOH /eiuewoy ‘aoy|| ‘@24n3e N ‘(HH-NI41) J2aninH elIOH"
piea|INN aLBUIBU| 1S BDIZI4 nujuad 21e3{0AZa(Q 2813013 3P [eUOI{EN [NINMISUL - NISTTIAV UBIARIQ Nipuexaly “3u| U (T

Anawoaadg ssejp pue spoyiaiAl [edlihjeueosda|l gSBIA\l 9P BLIIDWOAI2dS IS 8D131[BUROIIID|D
uisn Angenp Jo1e/\ 19AIY Bilwo|e] JO uonenjeny apolaw puezijin eilwoje| injney 1ade 1igjed ealen|jend

07 00(bA@)|Daalpub DIIUDG :[I0W3 ‘DJUDWIOY ‘Jsaipyong
‘Buriaauibul swajsAs [pajuy2a101g Jo j00YIS [D1030( Isa.nyang fo pIIUY3L|O0d A3sIanun / eluBWIOY N$a1ndng ‘@d1uydlolg
10j2Wa)sIS eLIRUISU| 3P B[B40100( BEOIS '11$21N0Ng UIP BJIUYSY|Od BRIEHISIAILN — YIINYE BINET B93.1puy ‘Surpia (v




Evaluarea calitatii apei Raului Ialomita
utilizand metode electroanalitice Si
spectrometria de masa
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Cristiana RADULESCU3, Andreea Laura BANICA#
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2 Academia Oamenilor de Stiintd din Romania, Bucuresti, Romania
3 Universitatea Valahia din Targoviste, Facultatea de Stiinte si Arte, Targoviste, Romdnia
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- Justificarea

- Concl

alegerii temel




Introducere

Prezenta lucrare vizeazi evaluarea gradului de poluare (si implicit a
calititii apei de suprafatd) a raului Ialomita in functie de variatia
parametrilor climatici, si a impactulului activititii antropice si industriale
din arealul studiat.

in acest sens, au fost colectate 8 probe de apd In intervalul de timp
mentionat mai sus, care au fost ulterior investigate utilizind Spectrometria
de Masi cu Plasmi Cuplati Inductiv (ICP-MS) dar si echipamente de
misurd in vederea determindrii unor indicatori precum: potential de
hidrogen (pH), turbiditate, conductivitate si salinitate.

Scopul final al cercetdrii este acela de a crea o punte de legiturda prin
comparatie cu rezultatele obtinute Intr-un studiu similar, derulat in

perioada 2015-2016.



Justificarea alegerii temei

Intensificarea activititii antropice induce modificari majore ale climei,
precum si ale circuitelor biogeochimice globale cu repercursiuni asupra
tuturor ecosistemelor terestre.

Implicatiile acestei stdri de fapt, pot deveni foarte grave deoarece de buna
functionare a acestor ecosisteme depinde, in ultim3i instanta, supravietuirea

noastra ca specie si eventuala continuare a evolutiel umanitatii.

Monitorizarea periodicd a calitatii apelor de suprafati contribuie la o mai
buni evaluare a riscurilor induse de interventia antropica asupra mediului
inconjuritor si alarmarea autoritatilor competente - cu privire la aceste
riscuri — in vederea integririi de noi masuri/directive in planurile de

gestionare a bazinului hidrogratic.



Materiale

. 8 probe de api de suprafata (5-29 octombrie 2021)
o flacoane polipropilena sterile 120 mL / proba

codificate, data si ora colectdrii




Indicatori fizico-chimici

pH

Conductivitate
Solid total dizolvat
Salinitate

Oxigen dizolvat
Rezistivitate

Clor total

Clor liber
Turbiditate




@

Spectrometria mm masa

cu plasma cuplata
inductiv (ICP-MS)

Mineralizare probe de apa:

= 15 mL proba
= 2,5 mL HNO
= 7,5 mL HCl]

4

ICP-MS:

> modul standard
= triplicat
s corectie de interferente

= calibrare — 5 probe material
standard multielement




Data

colectare

o510

08.10
12.10
15.10
19.10
22.10

26.10

©w N o O b~ W N

20.10

* Datele meteo au fost preluate de la Meteoblue Weather:
https://www.meteoblue.com/ro/vreme/

Colectare
09:13
09:43
09:45
09:32
09:51
09:36
09:47
09:42

Hw

10

11

12

13

11

11

Directie
vant

ENE
ENE

NNE

ENE

'NE

NE

Viteza

Precipitatii

Probabilitate
precipitatii

o

00

© =@ O O

Presiune

hPa
1026

1027
1013
1021
1028
1017
1029

1027



5 8
71 7
6 6
5 5
4 .
3 3
2 2
1 1

8.20 8.30 8.40

Rezistivitate [kQ/cm] Conductivitate [uS/cm]

N W A OOy 0
‘ i ) ‘ i i i
= N W R O S 3 (00]




Zile cu precipitatii in ziua
colectdrii sau cu 24 h inainte

Turbiditate [FNU]

250 -

200

150 |

. : | 4,. | | » » » > »
1 2 3 4 5

o .
6

W

\

Zilele cu cele mai reduse

temperaturi
Conductivitate P

[uS/em]

—— Linear
(Conductivitate

[uS/em])

Conductivitate [uS/cm]

Rezistivitate [kQ/cm]




Rezultate

Probe apa

(]
b
©
o
™
o
@
vy
=
O

10.54 192.76 0.58
9.53 233.73 0.44
10.53 307.55 0.26
11.92 485.03 2.19
13.38 2802.95 18.73
10.87 215.15 0.26
10.52 154.11 0.09
9.12 288.69 1.03
25 300 10

50 500 25

100 1000 50

250 2000 100
>2000 >100

>250

3.48

2.89

4.44

4.85

16.25

4.94

10.53

3.50

NR

Continut metale ?w\C

11.41 191
7.48 719
11.85 14.44
10.54 15.31
10.31 16.88
11.18 12.58
11.45 B5.21
10.87 9.42
20 1
30 5
50 10
100 25
>100 >25

68.67

67.48

89.41

135.38

151.55

109.54

132.67

135.24

NR

293 39.72
2.93 34.22
291 32.62
2.89 40.08
1.45 47.14
2.83 41.31
225 50.72
2,72 31.95
0:5 5
1 10
2 25
5 50
>5 >50




Datele studiului Temperatura Turbiditate Conductivitate Salinitate
(octombrie) [°C] [uS/cm] [%o]
2015 10.10 plisu 438.00 0.20
2021 9.88 8.31 294.25 0.10
Valori similare
Datele studiului Cd Cr Pb Cu Fe
foctombrie) L [ue/ll e e glue/Ll e/l ______lusit
e L 0 e 3.03 112,90 543.80
2021 0:72 14.13 7.69 39.72 Ho.,mh 585.00

)\

Valori de ~10 ori mai mari !!

ﬁ

Valori similare



RRAE Tl e S e P SRS T, S

Concluzi

in perioada 5-29 octombrie a.c. apele de suprafatd ale raului Ialomita s-au

+necadrat in clasa a IV-a de calitate (conform Ordinului 161/2006).
Atat valorile indicatorilor fizico-chimici, cit si ale continutului de metale
depind de conditiile meteo din perioada de colectare.

Comparativ cu datele raportate in studiul similar, in luna octombrie 2021 s-

au inregistrat valori si de 10 ori mai mari decat valorile determinate in
A—

octombrie 2015.

Cercetiarile prezentate fac parte

dintr-un studiu mai amplu; simultan

fost colectate si probe de Spirogyra

sp. (mitasea broastei).



Vd multumesc pentru atentie!
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Thursday, 11" of November 2021

Thursday, 11® of November 2021

API Zoom Room

API Session 1

Chairman: Daniel Vizman

FIRST RESULTS GIVEN BY THE INDEPENDENT AIR POLLUTION MONITORING
15:45-16:15 | API-I01 |NETWORK FROM CRAIOVA CITY, ROMANIA
Mihaela Tinca Udristioiu, Liliana Velea and Radu Motisan

EXTRACTION OF THE DIODE SATURATION CURRENT AND IDEALITY FACTOR FROM
16:15-16:30 | API-O01 |THE PV MODULE DATASHEET
Andreea Sabadus and Marius Paulescu

INTRA-HOUR SOLAR IRRADIANCE FORECASTING BASED ON ALL
16:30-16:45 | API-002 |SKY-IMAGE-DERIVED SUNSHINE NUMBER
Robert Blaga and Marius Paulescu

CAPITAL MARKET-OPEN THERMODYNAMIC SYSTEM AND ITS NEGENTROPY

16:45-17:00 | API-O03 R . [ T : .
- Dragomir Alin, Maria-Alexandra Paun, Vladimir-Alexandru Paun and Viorel-Puiu Paun

ASPECTS REGARDING THE MONITORING OF THE BANAT SEISMIC REGION

1T00ITLE b Adina Vanciu-Rau, Mihail Lungu and Mircea Radulian




15 min

Thursday, 11" of November 2021

API Zoom Room

API Session 2

Chairwoman: Maria-Alexandra Paun

LACUNARITY ANALYSIS OF COMPUTED TOMOGRAPHY IMAGES

:30-18:0 I-
17201800 BT Mihai-Virgil Nichita, Maria-Alexandra Paun, Vladimir-Alexandru Paun and Viorel-Puiu Paun
METHODS OF ANALYSIS OF SPECIAL MATERIALS USED IN RADIATION DOSIMETRY
18:00-18:15 | API-O05 : | ;
Roxana Ciobanu and Gabriela Borcia
CONFINEMENT OF MOLECULES WITH CYAN AND/OR ESTER FUNCTIONAL GROUPS:
18:15-18:30 | API-006 |SPECTROSCOPIC METHODS TO PUT IN EVIDENCE THE SURFACE SPECIES
Ligia Frunza, Irina Zgura, Constantin Paul Ganea, Nicoleta Apostol and Andreas Schonhals
18:30-18:45 | APLOO7 IN wFH.OO mHGUHm.w OF HEmWZOWmmwO.ZmH/\m POLYMERS
Elena Simona Bacaita and Francesca Moce1
18:45-19:00 | APL-0O0S STRUCTURAL STUDIES OF ANCIENT ROMANIAN POTTERY FRAGMENTS USING

NEUTRON DIFFRACTION AND TOMOGRAPHY METHODS




Bekhzodjon Abdurakhimev, Sergey Kichanov, Cristina Talmatchi, Ayazhan Zhomartova, Maria
Balasoiu, Denis Kozlenko, Marius Belc and Gabriel Talmatchi

15 min
Thursday, 11" of November 2021
API Zoom Room
API Posters (Session 1)

19:15-20:15 Chairman: Robert Blaga
APLPI SIMULATION OF 2D INVERSE SCATTERING FOR CONCEALED OBJECT DETECTION

Dorin Bibicu, Maria Stan Necula and Luminita Moraru
APLP2 HIGHLY ELECTROCONDUCTIVE POROUS STRUCTURES COATED WITH SILVER NANOWIRES

Petrica Linul, Radu Banica, Oana Alexandra Grad, Emanoil Linul and Nicolae Vaszilesin
APLP3 LOW DENSITY HYDROXYAPATITE TRIDIMENSIONAL STRUCTURES

Alexandra Ioana Bucur, Bogdan Ovidiu Taranu, Radu Banica, Petrica Linul and Cosmin Pascariu

DEVELOPING A PLATFORM TO SUPPORT URBAN ENERGY MONITORING AND THE CO-CREATION

API-P4 | OF THE CITY’S ENERGY TRANSITION
Oana Raita, Andra Tanase and Marcel Pirvu




ASSESSMENT OF MAJOR, TRACE AND TOXIC ELEMENTS CONCENTRATIONS AND RELATED RISK

API-P5 |IN SOILS NEAR A FORMER CHEMICAL PLANT
Antoaneta Ene and Florin Sloata
STUDY OF COMPOSITION OF SEAWEED OF THE GENUS ULVA AND FILTER PAPER MADE WITH
API-P6 | ADDED ALGAE BY SEM-EDX, PIXE AND PIGE
Antoaneta Ene, Florina-Cristiana Cipriti, Ana Pantelicd and Alina Ceoromila
APLP7 THE CONTROL OF NANO MICRO PARTICLES MOTION IN STANDING WAVE ACOUSTIC FIELDS
Daniel Lascu, Doru Marcel Baltiteanu, Mihail Lungu and Adrian Neculae
APLPS SPECTRAL MISMATCH IMPACT ON PV PERFORMANCE: A CASE STUDY FOR TIMISOARA, ROMANIA
Sergiu Hategan and Marius Paulescu
APLPO EXPERIMENTAL STUDY OF A DIRECTLY COUPLED PV WATER-PUMPING SYSTEM
Sorin Bojin and Marius Paulescu
COMPARATIVE ESTIMATION OF THE FIRST SOLVATION SHELL’S COMPOSITION OF SOME
APLP10 ARYL-1,2,4-TRIAZOL-1-IUM PHENACYLIDS IN TERNARY SOLUTIONS BY THREE THEORETICAL

MODELS
Ecaterina Ambrosi, Dan-Gheorghe Dimitriu and Dana Ortansa Dorohoi




N

ay, 12" of November 2021

Friday, 12" of November 2021

API Zoom Room

API Session 3
Chairman: Mihai-Virgil Nichita

15:45-16:15

API-103

EXCHANGE BIASED STRUCTURES USED FOR MAGNETIC NANOPARTICLES
DETECTION

Marius Volmer, Adrian Bezergheanu, Ioan-Lucian Prejbeanu, Cristian Leonard Musuroi and Mihai
Petre Oproiu

16:15-16:30

API-O09

ACETYLENE ADSORPTION ON THE IRON-LEAD BORATE GLASSY AND VITROCERAMIC
SURFACE A
Mitrici Stanca-Georgeta

16:30-16:45

API-O10

ELECTRICAL MONITORING OF HELIUM PLASMA JET OPERATION WITH LIQUIDS
TARGETS

Madalina Albu, [larion Mihaila, Cristina Gerber, Catalin Agheorghiesei, Valentin Pohoata and Ionut
Topala

16:45-17:00

APL-O11

COBALT DOPED MAGNETITE NANOPARTICLES AND THEIR POTENTIAL TOXICITY IN
THE ENVIRONMENT
Helmina Ardeleanu, Anda Les, Nicoleta Melniciuc, Marian Grigoras and Dorina Creanga




17:00-17:15

API-O12

COBALT DOPED FE304 NANOPARTICLES — SYNTHESIS, CHARACTERIZATION AND

MAGNETIC HYPERTHERMIA APPLICATION
Roxana Racoviceanu, Marius Mioc, Codruta Soica, Costica Caizer and Isabela-Simona Caizer

ACCEPTANCE TESTS OF MULTIPLE LINEAR ACCELERATORS — AN INTERCOMPARISON

s Vasile Petru Virag and Calin Avram
, Umﬁmg>ﬂ02 OF ABSORBED DOSE TO WATER FOR HIGH ENERGY PHOTONS BEAM
17:35-17:50 | API-O14 |USED IN RADIOTHERAPY ,
Vasile Petru Virag and Calin Avram
STUDY OF COBALT AND ZINC FERRITE NANOPARTICLES UNCOATED AND COATED
170tiei05 | APLOLS WITH SILVER FOR MAGNETIC RESONANCE IMAGING APPLICATIONS

Valentina Sabie, Cristin Petrica Constantin, Raluca Stefania Danila, Joana Radu, Aurel Pui, Ovidiu
Florin Caltun, Dacia Felicia Iacomi, Florin Brinza and Dana Pricop




Friday, 12" of November 2021

API Zoom Room

API Posters (Session 2)

18:20-19:30 Chairman: Robert Blaga

API-P11

ESTIMATION OF THE MOLECULE-MOLECULE INTERACTION ENERGY BY USING THE STATISTICAL
CELL MODEL OF TERNARY SOLUTIONS
Joana Daniela Celisia Vizitiu, Dan-Gheorghe Dimitriu and Dana Ortansa Dorohoi

API-P12

SOLVATOCHROMIC STUDY AND QUANTUM-MECHANICAL MODELING OF SOME
1,2,4-TRIAZOL-1-IUM YLIDS IN TERNARY SOLUTIONS
Cristina Maria Pavel, Dan-Gheorghe Dimitriu and Dana Ortansa Dorohoi

API-P13

MAGNETIC FIELD EFFECT ON SOME ELECTRICAL PROPERTIES OF FERROFLUID IN LOW
FREQUENCY FIELD
Alexandrina Teusdea, Paul C. Fannin, Madalin O. Bunoiu, Josif Malaescu and Catalin N. Marin

API-P14

HYDROTHERMAL CONVERSION OF SOME MARINE SHELLS IN ALKALINE MEDIA
Alexandra Bucur, Radu Banica, Mihai Cosmin Pascariu, Maria Poienar, Cristina Mosoarca, Raul wcoE._mSQ TIosif
Hulka

API-P15

ENHANCED ELECTROCHEMICAL PERFORMANCES OF CARBON MATERIJALS BASED
MICROSENSORS

Bianca Adiaconita, Petruta Preda, Tiberiu Alecu Burinaru, Eugen Chiriac, Cristina Pachiu, Gabriel Craciun and
Marioara Avram




API-P16

ON USING SASVIEW AND FITTER PROGRAMS FOR SMALL-ANGLE NEUTRON SCATTERING
INVESTIGATION OF FERROFLUIDS AND NANOPARTICLES

Maria Balasoiu, Alxander Kuklin, Alexei Soloviov, Tatiana Soloviova, Tosif Malaescu, Octavian Madalin Bunoiu,
Svetlana Astafeva, Denisa Ficai, Daniela Buzatu, Cristina Stan, Anton Ficai, Gabriel Pascu and Alxandra-Maria
Balasoiu-Gaina

API-P17

PHYSICAL FACTORS THAT INFLUENCE THE PROCESS OF TRIBOELECTROSTATIC SEPARATION OF
GRANULAR PLASTIC MATERIALS
Dani Csaba, Mihail Lungu and Lucien Dascalescu

API-P18

A HYBRID APPROACH FOR BREAST CANCER TREATMENT - CASE REPORT
Mihaela Tinca Udristioiu, Sanda Amelia Dracea and Marian Razvan Balan

API-P19

EVALUATION OF IALOMITA RIVER WATER QUALITY THROUGH ANALYTICAL METHODS AND
BIOMONITORS
Toan Alin Bucurica, Ioana Daniela Dulama, Cristiana Radulescu and Andreea Laura Banica

API-P20

RESULTS OF STUDYING CERAMIC SAMPLES - OBJECTS OF CULTURAL HERITAGE OF KAZAKHSTAN
USING NEUTRON SCATTERING METHODS
Ayazhan Zhomartova, Bulat Bakirov, Sergey Kichanov, Rinat Zhumatayev and Denis Kozlenko

API-P21

A COMBINED STATISTICAL-FUZZY METHOD FOR MODELING SOLAR IRRADIATION IN TIMISOARA
Remus Boata

API-P22

X-RAY ABSORBENTS BASED ON HYBRID ELASTOMERS DOPED WITH CARBONYL IRON, LEAD AND
BISMUTH MICROPARTICLES
Gabriel Pascu, Octavian Madalin Bunoiu, Maria Balasoiu and Joan Bica




Removed. No poster received

MICRO-ACTUATION SYSTEMS BASED ON PHASE TRANSFORMATION FILMS

1-P24
s Vlad Bolocan, Dragos Valsan, Aurel Ercuta and Corneliu Craciunescu
APLP25 OPTICAL SCANNING METHODS AND APPLICATIONS
“° | Diana-Lubliana Pata, Silviu Gurlui, Octavian Madalin Bunoiu and Florin Brinza

THE EFFECT OF CURING CYCLE ON THE MECHANICAL PROPERTIES OF CARBON-FIBRE EPOXY
API-P26 |SYSTEM

Sotia Rusnakova, Jan Ondrik, Ondrej Bogék, Marian Kubliha and Zdenék Jonsta

THE STUDY OF METAL ARTIFACTS OF SLAVIC POPULATIONS IN THE TERRITORY OF THE MOSCOW
API-P27 | REGION BY NEUTRON TOMOGRAPHY AND DIFFRACTION METHODS

Veronica Smirnova, Sergey Kichanov, Fedor Petrov, Larisa Panteleeva, Bulat Bakirov and Denis Kozlenko

st sk sk
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