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FLEHIHAT DieN6V, FHiOEBMS 6160ID Hialdh @Buisvenu 19LBrmaedlulles FLOSTUTL Q6T
h
o galwLen elufloury. 4A=—
mc
SimevEaen @uieoysenen alufle@ OCuendss seniwmssnstl GQuwiflBeury,
sisuppPindeLwieoren CHTLFmUF GFTe0eUM.
OB ThHHE HHTAIFED 6IOIDTED 6T6H6N 61601H FaMIGUTT.
2 h
c=VA, E=hv, E=mc”,4 :m—V sieusauDenm 2 LGWTESS 6T 61l W
sewilsenend GFwieum.

Beiathass HmFwsde GeusuBeaum aiFssenemis GQuwfiHeur].

uTLGemndHdh S LIOL NbBT6e1 91, GeuTFemn et BHol:

WeIsThHs SHTUL ETMTE0 666 6lailns NS CFUISH60.
s THHE HSHTULSEE FnmibenTEL e, STHISLD SLEWeIMenD 6UsHTLIL IS,
sTOemTefsen, wrdfluymasamsn 2 UBWTHHH DN(WPWHWL CFUIH60.

ﬁg@ 2 LuBwrdezx FLUOUTHLSMET Hals Buevenu alends@&HsHe0.

=CxT_ (s sdliseiear Garamaveissesd /| GaTeamevanL H60, Hmeuil(B BuwisOLseres
SiusTailysemet 2 LGWTESH, @rienL @uisdy (Hieds @uwsil) @evsHHreiseiest
@uwedysen SpElWeuDenD BleNeVBTLL6V.

FE=hv,c =vld, E=mc’gdw swaunhssmen 2 uBundssis senillsamens
B 560

OeisThss SmAusams alend@aHe0.

St B@D wWHMI BT DLGTFNITHNT:

BTeMThHS uMpEmaulsd GeauaiBam amaswTa SHTULSMmTUD  Disumble
2 LBWITHEISENETULD BT MeUBDEHTE QLILIENL BEN6T LOTenTeUTHEHSBGHS OBT(HHSHI,
Sieupenn wHIIH GFuise.

C=vl. E=hv aydweupemp 2 uBurdsgs supmsiuiB feo Urfanensensns
SiHsmev HIIBSH6.



GxjFd wiLw 1.3 : sSgms saflai QoG Flyal FoHFH DL LB EHE BT 6

FTRMIBN6NS  FnDIGUTI.

UL Gouem T dbaT : 09

SHBBB CuBIHeT
remeuysenmed GeueildasmiLiuL  Geueswiiguier:

R (PVBHHBT DETTHS FHHMUW LO6TSHInDIOUTT.

OaTL] SwenTdhsn Fhdenwd elufliumy.

(pevdmIBeNeT OBHTLT JWeTHBN FhHbemer eaumyLsmen 2 LGWTH S
Db EefaeTen @eudhHraiseT Lgsrer Foba LLEISNIW 2 UFDHS
L LRSI STEOILBHEUSDBTET FTOIMIHEN6NT  (LOETTENEULILITT.

Gumfler oigm wrHfluymeneu  aflufliumy.

Gumflenr wrAfwmeney 2 LGWITHGSH MBTFaT Siewl BHoomeneoulsvieien Carl (hd
OsTLFHEmen uswiuy FHwTs alend@eumy.

Rm Slemelaned FeFHwrerg GurliBLreisetr / FHFHF GaFTl (hasenms
GeueflaiLlin(BLD Die060FH 2 MiEhFILBLD 61608 FnmIeUTH.

BTG FoHF CFTQLemidemenud elufliumy.
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aUOIL(HSHSH60.

dlov (eVBEIGTNT QOHTLT DIWETTHDBN FobHBHEMeN GUPEIE SWTTHEBD FbhHenil
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W eIIPHID pDmenev HINBSH60.
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SIUULL DIeIHBHEHHE B0HHTE [HleNeOWMLOLIL] 6TIPGHID Hmenest LHLILN(BHSH60.
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SCHTEHF OFeLILBUTHILD LOTHMLOML SSTMGHI 61631 a6 &HSH6L.
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® (PEVBIMMIBEMOGBID, DILSIHNOBID CUPIEISBMENS STTaNSBEGHL  DLDMEN60
UGBS 6L.
o SIUULL cpsudbgamseilen Siememieneuren snewiliys Gomemmisenst  e1glyey
gapid Fpewer HIIGSD. (2gryemnd: : PCL, CH,, HO, NH,’, NO,, SO,)
o FTOuULL cpeddamiseT /| Djwenseflsr enwweusamiaie L6165 55601 6mLDE M 61T
@UUIGBL SLDPEMEY AL 6D.
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635548 wiLb 2.3 : FLUQuUIpLseflel S LenwUmULLD SuedLSmemu|Ld

gyoraiiugnars GCaaBam CxTGHHefled BHHBGL
glemew @enL FFUYBMENL  LGSHSTUIeUT].

urL Gouemat dbaT : 07

SHBBB CumIBHaT
reveaufsemed GeuefldsriLiuL  Geouemiguie:

QUTHHHLOTRT 2_FHTTIEIGMEN 2 LGWTHHH Hiewewt GewL. FJL 6U6DDHHM6N
efluliumy.

RMH USTTHHHHD 2 6Ten FHlewewt @enL. ALY 6UMBHEDHBHGHD DB CLeTHD
AuieoysEnd@ WenL Bwiueten QHTLFemu GeueiiuBaHgieuy.

gLl 15, 16, oy 17 cwpeusmsaiar MBIl (haefar 2 (hH@EGnlansoulsd
marFar Lemenliyseier alenena senem al6me@euT.

Flewewt Qe FFLYB6M6T (pdhBSWSHHUSHMHBULD Blewev ST  Deummlest
aleneTeneUL|lD S6TLD HTEILIT.

(PVBHInNMIF FTVHLD 2 (HEUTEUHMNH HTULLL 2 SIS LWLTLHSS
el6eb (& 6ur(.

gmevs &L Lenliyseien Quendes @uieOysemnen 6Idljey dnmieuT.

UTL $H60BHdH S 1L 101 IbBTHT 91,660 TF63)6013H61T:

AUN(HIWeNT) DL SHHTHBRIGBET S(HIPNT6] - B(HUPMTE| REML HHTHBMRIHENT,
mETFeT Lenenilil, W6 - S([HLPenTe] ReNLSHHTHBLD, DI - SHTEwTL LI L
QM (WPmeTe] BMLHHTEHELD, QHUPMET6] - GIEILLUULL S (hH(LPeN6T6]
BMLHBHTHELD LML  AlNFHOT DV6VFH HMeVe] @EWLFJLIL  elenTFaHer
apdEweupenmll uswiufHuins o gryewid CaTewi(h alendame.

TR HBHT Devsvg  aligBuim (viedos) dasemen 2 LBWTHSHSI, FLUIGUTHeM6T
Gaupul L. Queny s Blmnsmens STLIRS Sl QenL Fi L L erfle
WPEHIAWSHSHIEUHMBUWLD SIeUMHNIST LIWTHMETULD 661D FH60.

Ul (Hiemewr) QewLFTLILS6MNeTTe0 6Taieumm GeusiGeoum 6UENEBWITE FT6VBMBIB6N
o eI TEEINET 6160 al6TdHEH60.

(PVBInMM FT60HH HLLeIOLILGBTET QLTSS SUIOBEN6TH H6VHHINTUITL 6D.

(I(s), H,0(s))

Sewii B WS 1YBSGIOTT DBV F60)601H6NT:

STUULL  usTisSFEEellar CaTdbensn, 2 HEGBme Spdweaupenm @UUIHLD
FHoenest HUNBHSH60.
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DIv@ 03 - QFFTUITD 3H6IT DHBHGVHGT

Gxj3d 3.0 : @reTweans smisHOsMmeNs HHSH0OTEF GFuiujwd

SpyNOeneoL  Qumieursy.

Cxj5d wiLb 3.1 : SIS HEHL@ID, (PVSHFNSEHL@ID OCFHTLFYemLW

Guengsds slWEIBMETI LWSLUGSHH BrFTwensd @G
gRIsmeng SFwrefliury. wrhelsment vweaTuhsh
&g OarTLjuren sewigHeosemen BomOBT6IT EHEUT.

uTL Gouem T db e : 13

SHBBB CuBIHeT
oremeuysenmed GeueildasmiLiuL  Geueswiiguier:

SIOULL @ DDHHNIGTEN Fnm DEDIGHTST QL FCUIDD 6T6MTHEN6TES HTEILITY.
@ramwens GohHymisamen sipgieuty, seumenm [UPAC aldlsenen o LBuITdSHg I
Quwifl(eury.

Qu(poenalled DisEly 2 LBWTdsslubBL @rsTwend CFjmeuseilsr GQUTHieuTes
QUWITHEMETSH FnmIeUT].

SusTHCIT WrPeduist GQumioreardheng (L) 60GHBEDHLET FamieuTy.
SlusTHIT rMled (peddaT QBHTLIUTERT HewihHe0Hmen GLomOETaTEHeUT.
BTODeTS Simwlysh OsFlujrulesT DIl GHHTHmBSTLOTEIILITT.
si@ilel GSETWD  weojsHaniand Gafluoruier wesampns GSHTSMS
Syomeiiumy.

APVBINMIF GHSHHTD GUPRIGLILIQSRT (LP6VEHBIGTNT Dieniolienud STTaiiuTy.
Semlier sfeniumeisenen (Parameters) (Hewfloyliilesiend, seneuenelll LeTeid,
epeoll Lestennd, Gamley) WeTumFeneu G&Fuieur.

Hewfleyls 1e1evid, sevteuenayll Lesteuid, epevll Lestend GOsmLumest LyHemicenend
Syaumy.

@F saundnGflu smyFelsd smIwsHIar PeOHTlNT  DjeTemeud Famid
Smwolmus QFMeurs euenyallevbsemid QFwIeuT].

Goul (B Slemeysafev (trace amounts) oiFTeug Wasad Hplseneneus CaTemsiBHeTen
USTTSHSBIBEMEI DIeNIOLINLS FmmleudnEG ppm 60605 ppb & LweTUBSSHIEUT.
Hewlley / sevieuene], UHTTHSH iene] / deieusney (QFe)) QHTLFUTET DienLoLienLid:
GO (hé BeldhHe0H6m GFWIGUTT.
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Hewlley /| @eveueney, UBTITSHS o6y | Hevieusney OBHTLIUTET  DISTIEYSHEN6T
GeusfiuBGHH LFFFenaisemend STUUMTT.

sLuwaFFTeneouisd Gmrul, oenel, (pHemeu, DieNeyFamy GUTEID H6ETTEMITIY
2_LIGJEUIEIGEN6T OO Breng Gsred srmengs (four beam balance) HmssoTas
60 LLIT(ETHEUM(T .

UTL Hemdbdh S LIOL spibhBTes  9L,GeuTF et dheil:

I SHWTFLOTEN BTFTUIST BEIHRIBEITEIETeN DiemIbanmIseren L FABWMM 616015 6M6M
a6 SHE60.

QLAGWDD eremwiement 2 LUGWTHSH @TFTWNF (GHSHIEISET (RSHIUSDESLD
[UPAC aldlésenows QUWITHENeT 6T(RSHIUSMGLD LOT6mTeUTHemerT Ul L 6D.
LOTETOUTHENeNS  (H(pSHnTal UfsHHIN CGurgieunsl UwWaTUBhSSHID STFTLeNF
BFyemeusmssrilen GUTHIL GQUWTHMmeN 61(1HH GCBT(HHH6V.

2 _FTyenmiEemeny uwWauBEHSH BTeTwed samisHeosamnn DieustsBrmelss
wrphleduiler (psBWLSHHIEUHMS OIl6THB6D.

(peL@EelT, SieusTHEIT wrhed GHTLIUTE SenidHdHevsmend GFulsuBNE LOTEIIET
32010 EOVIT: 3) (I

DIWIUF  GSHHTD, (WPSIDDE GHSSHIW eaLuDmD B WPSLILGSHSE0,
QumpsHwTen 2 FTravmsmer 2 LBWTHISH @ 7wt ipm & LWlenL ullev e
GeumiuTL enL. @eNRISTENT LOTTUTHEHSEH 256 H6V.

BTONIeIS Diemwlysesnl LWSTUGSE DIDIUMFGSHSHTLD, (PevsHanDDIFEnHSTLD
6TEBTLIEUMEDM LOTEmTeUTH6I  STLomeriled 6udlSTL L 6V.

2_gryenimsenst 2 LUBWTHHH Dienoliler DienluTeissnst (parameters) LomeoTeuy
H61 SMeBIGHUBDG 26 H60. (Hemwleyls 16i601D, SHevteuereyll LTI6dTD, eLPEOLILNTTEND)
Gapleneu cped / Bemeueney QBHTLIUTES SneVTd 616 SIN(PSLUBSHS SBTLL 6D
LOT6TT6UTHEM6NE (& (WpHHBeNTHL LflHSHII QUT(HHSLOTE 2_HT(J600TMIGBEN6N 6ULDMEIS
SiuTHmeng QFMle], DIMULEBET 6IGHTUMMMNME HaHE sUHL HH6V.

DLW eI S SHOUeUIT) 2 UBTaOImSmeT GQUTHSBHWTen (penmulled
2 UBWTHSHHMVF GFUISHIBTL L6V, LOTGOIEUTHET HEWIGWITY 2 LI 600IMHISm6T &
MBWTEHH0 BHHILUBIGsmeTH Uuind Gum G weaflsHev.

BT&IG BBTEL HITEMF LOTEWIUTHET H(HhHIHLOMHS MSBWTEHUSDE 6ULPIBTL L 6D.

AUTHBH BT LIJCFTHDI®HAT:

SHEMIEWITIY 2 LISJemIEISeT, Hrel@ Bsmed HIma: eraiusDenms MSUITEHSH60.

et yB@ID wHMICyBaewrer OG0T 63631 dH6I:

Gafley , oL sTeTUsUMMD DU wTs GeusuBaun cuens Sanillsenens
STHGL DMy WHITH OFuIHeD.



635548 wiLb 3.2 : @rgrwens gFwaiuThsmens FwUUbSS GeualBeum
AUMSWTAT  (PODBHM6ENES  MBWITETOUTI.

uTL Gorem et dHa : 10

SHBBB CumIBHaT
oreweujsenmed GeusfldsmiLiuL  Geuemiiguien:
o Fewleyssmiy, gnmeHTLLY saUaNeNDd SHHHM CBTaw(h RIFTWEIEF FLOGT
ur®aen FIUBSIUIUL(HETenST eTerll ufl SAUumy.

* FHWMILMBEO (Ppewm, STHHCHHMI (pewm elTLETOUDEND 2 LGWTHSHHIF Flostum(h
HM6ENE  FLOLIL(HSHSI6UT].

o ol BHGHHTHBEIGMENF FLOSTOFUIL euHlETL (Heuy.

UTL $H60BHdH S 1L 101 VIbBTAT  D1L,E60TF 63601 3H61T:
o Feawley, gmmd SpFweuPMaT &TlMHUS HHBHHD OCBTEwIH FLOETUT(HHMETF
FoUUBHS LOTEIUTHEHEE @LILIENL AULDRIHED.
o FAILMB0 (MM (P6VD FLO@TUT(HBMENF FOULGBSHS UISTL L 6D.
* FMP5CHIMIH HTHBEIBMET @LACWMHM 61631 (LpeHMMWIL LWSTLGSHF FLOLILBSHS,
ST - REVHHTET DIMTHBHTHBBIBEMETL LIWSTL(HHSH LOTEIEUTHEN6NT 6ULIBTL L 6D,

o ol HHBHHTEHEBISMEN FHOFUIL LOTERIEUHSHE UHGBTLL 6.
Sewfnil YB@HID WS 1BSGIOTT D G6VTF 63)6313H6N:

o FriulL OeauaiBGoum eumash FHTEsRSMNMDGFWL SFFTWETF FOETUT(HBM6NF
et QFuiud gpmmensv LAIEH CFUIH60.
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Gx§Fd wiL 3.3 : dzwrend, pludliyser QBTLFUTET  &56wilE 605 emern

Cum@asmeTeumy.

UL Gouem T dbaT : 14

SHBBB CuBIHeT
remeuysenmed GeueildasmiLiuL  Geueswiiguier:

o Fmemiaamenl LWSTUBSSH RTFTWETS HTHBBIHEME0 DIEN6BEN6TH HELILITY.

* Hlwiwd smIFH6T HUTHHH0, MBTHHD OHTLIUTET (PenmaEeT unm elendss

el iUy,

e Oaflbes OCafeyewLw Gamyuwid &TUCHIDMI HMIFD @ETMMS SWTFIILT].

UTL $He0BHdHh HLLIOL qVIbBTAT  9L,G60TF63)6013H61T:

® HMJFLBMON MBHTHB6L (LP6VLD HMTFEOHET HUTTIHH60 OHTLITUTET H6VTGHHE0HN6NT

O l6NTE®60.

® IfeUD - (PEVLD FHTHBMIBET OFHTLIUTE HewldhdHe0dmemen BGombsTeTen @UiLenL

AULDMRIGH60.

o g QFUIFH FwauT(hamen 2 LBWTHHH GCeusiGoum sl Hyfamsamend

BJbdH LOTETIUTHMET ULIIBTL L 6V.

2 ST 601 Bl &6 :

@

(ii)

(iif)

(iv)

V)

(vi)

(vii)

SIUULL @@ SMIFe MSTHSUILUBLEUTEH QupiUEGL YHw senraedlet
Qanleneud HTeuT60

RICOTOLTEIN STHBHUPMTSH Q([H HMJFVH6NT H6vSHSBLILIHLGUTS GUDLILIHLD
smIFee0 Slwenmeflesr QFfeneuds SHmevme0

RICOTOLTEIM HTHBPMID ([ SHEMFFOHET He0HBLILGLLEUTEH GUpUILIHLD
smIFee0 Slweseflesr QFfeneids SHTevme0

Bleom BHIODIISD, LTSS el SIUULL @ Sibevd HemyaFede
Qanleneud HTeTen

SriulL @ smyFeoseiellhhs MWLl GanemLwl @ SHmyFed
SWTHHH0 QOBHTLIUTET HelldHHe0 OFUIH60

Brmm, BEFOMUULL Hewiomsenen 2 uBGuTHHg GHNHH GFMeyBenen
2 _MLW HMIFLB6T HWUMHHH0 OFHTLIUTE HNHHe0HMENF OQFUIH0
Bm SMIFBONT HVSBULUBLOCUTH 2 (HeuTGW aipugeler Hewleneud
SHITEIIT6V

Bm sresnEeT @Gy FwHHD BLEGWEUTH  Heveneuulet UGk
FaMeIGHID DIMDLIMLS SHTLOTNGHBH60
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(X) oTésb Bawhs U, sTespnrTgl WBHWTE o 6ten  HTéEGOUT(Heler
senener  BaulGpmm  FHTHGHOUTmHemenr 2 LBWTHGHHG — STTeNsSH60
OxrTLjuTer UyFfeneisemnend SHFLUT]T.

2 _STIEWID: FHeWIWITOLSHH60 LoTHFGWITaIsieTen He0FWID SHTLGTMM6T
Senenen  Wemaswimest msrenr  MHCrmeH@GHGamld  oideod
o LBWTHHHIH HTERIE.

(x) BB @GN L semevliysen OsTLUTen wTH eudipenm LyHermisamend
Syaumy.

QAUTHBHHIOTET LIFGFT 3563601 HANT:

o Bamguwid sTUBHIDMIET Blulod HMHTFL SHWTFHSH60.

Sewii YBSID WS 1YBSGIOTET DLG6VTF63)601H6NT:

o Sgomed, QFHTLFUTET GeusiGaum euensll LIyFamiBaing alenL STENID SLHMENEV
&L 6.
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9v@ 04 - FLOUTHATT Bemev - FLHIHGII UTU] 5636V

Gxy5d 4.0 : FLUQuTmeflar (FLSHeT) eurwBHeneoular [BLSHmGBenw
SLTTWIEUT .
Cx§5F wiLw 4.1 : gLUQunmpeflal cwpaig Urysmer Blenevaserfleeriem

giowlls massaflal guwmraemwliamul uvweaiu®s
supPal SiglivenL @wedLsemen  eflend Gsumy.

uTL Gorem et da : 02

SHBBB CumIBHaT
oreweujsenmed GeusfldasmiLiuL  Geuemiiguien:
o ysmen BlenevsenTet Hewiow, SHeuld, euru] eTaTLETeUMMIEISTEN 6wl e & 6160t
QRUDBISEMLIOLIHL S FTUIGUT.
® FUIOmIGB6T, HTURBIBET, UTU|HBET 6ITLTEUDMII HEUTEU6T6], DL THS, 66D
(yeTuSFindesr QFeLeuTsEIT SID), J(PSHBUILBLD SHETHLD B QLHLOLITTEN6UESE L
(macroscopic) Bweolsemen, HleNbmaHafe @UOBISMOLMUULILD  Sieumnilest
BussHmBULD OFHTLIHUGSS alend@eur.

UTL $HenBHdHh HLLIOL VIbBTAT  9L,G60TF60)6013H61T:
o Hlewiod, Hyeud, eumu] ereTUTEUDHMINT GQUHLOLIQWITET  GUIEOLHT  Sieummlest
HINBENBHENTET @LOBIBMLOLILS HTT6wIoTd 6J65T CoumiLhEeTmest 6T6d cl6TaEHH60.

Sewfinil YB@HID WS 1QBESGIOTT DL GVTF63)6013H6NT:

o FIUULL USTTHIHEIHNET Hemeusne], SLFHH, eugeud, D(PHSILBLD HeTenLD
Gurestm Gweoysemen Uil Gzuiuw Hmewen LAIIG OCFUISH6D.
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CxjFd wiLib 4.2 : @eoldw euty wrAfluymenaull LWRTUGSS, DIBHMH

sHSHD0sTEHH OCuuiuTwsseiar BLHbMSHH BGHTevm
senem  aflufliumy.

uTL Gouem et dbait : 10

SBBB CumIdHaT
oremeuysenmed Geueildasmi i Geuesmiiguie:

@l f euTw] @ETENM  eUMFUWIMILILITT.

el dw  auTwF  FOSUTLMLWWL iHET QumiFsemenujd  dnnl, didHevieTen
USEISENETU|LD  6T(LDFHIOUTT.

Gumuledenr i), amendler 6ld, SuBTHOIT 61 eTEILETUNEMMES  FnMIEUT].
SIHFILST Q0L W UTWF FLOGTUTLIQRT HlenevsHdH HITEMOMWIU|D ST (HEUTT.
QUTW| QEiTNN6T (LP6VTE HEITEUETEN6 66N WIMILILITI.

ool Fw eumwF Fwoaurh, ST QuUUIFHEET QHTLIUTET  HewILILSHM6TS
Sruumy.

QLIAFaler cpevhmeamalenenalll LFGFTHmen FHUTHS Hiewleu.
waaidwugHear OHTLIY SlanisHeleneuls ufiGFrsamen FHwTes Hiewleumy.

UTL $6mBH HI 1L 101 VIbBTT  DLB60TF63)6015H60:

el sutwelengid Guuwisurtwelergin Apilweoysemner Ppsd CFU1H60.
SIHFILST ool Fwl euTwF FoSUTL ML  SleupmlesT DQUUMLWTS  DIM(PSLD
QFUIZH60.

@l fw  eurwF  FwauTLelmha OCaTLmEsF Fme (C), jsd (d),
apevfsh  Hewiley (M) gpdlwemeuppparer Fweturhaament Quueusm @
LOT6RTEUTBEhE GULIIBTL L 60.

wrewaufsefiLd ool fw eumrwF  FwoeturhH, ASET OCuMIF®eT OCHTLTUTED
HENUYSHMeNS STUUSDEG QLILIEDL 6ULDEIHEV.

ool fw eumwF Fwaurigedmba Curuiedet e, ameidler ald, eusTsCym
alld eTTUETOUDENM 6TeUeuUTM] GUMEVTLD 6Te0dh HTL (HH6V.

orewieujsain@l Cumuisien eld, ameiden aild), DeusTHCIT 6 sTEILIBTODHENME
QaTmEefed 61(1pHIUBDE 6UOBTL L 60.

@ eUTWET6T (LP6VTEHHETEUTENE  GUEMTUINISHSH60.
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QAUTHDHHIOT6T  LIFCFTIH6360THAT:
o 4.1 eutw Qe epevfsh Hemeuenenaull LfGFTHmen euruileonsd SHiewisev.

e 42 aaffusHar QHTLIY DianisHeniency MmBTFeT eUTWeN6T (LP6OTH HeITeU6IT
malll LWSTUGSH ufBFTHmeT euTulevTds FHiewlHeL.

et B@HID WS 1QBESGIOTT DL GVTF63)6013H6T:
o PV=nRT eigmdp sFweaurigedmba Buruielenr aid, gmeidler ald, eustsCrm
ald ereuaTouDenD Mmoo FHmenest wHIIH CFuise.

o PV=nRT, o153zl SILTHH, cpeojsHenie], QFne eTaiLet OHTLTUTE igH6u

OQuuiFHseienr GeusiGouml suemEWTeT SHewiliydemend QFuiujd SHmewest WHULTH
QaFuIz60.
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63§54 wiLb 4.3 : QuuwiaumTysseflal pLSmBWman allens Gausm @

aurtwsseflal povddnppn Buobssd CsmeTmaamulLll
uweTu®GSSHIeuTy.

uTL Gouem et dbaT : 08

SHBBB CuBIBHeT
remeujsenmed GeuefldsmiLliuL  Geueniiguie:

auTw s aeile cpevdsdamm Bussd CBTOTMBHBTET 61(HCHTETHMENTS FnmieuT.
UTL| QM DI(PHBHMSBL UTHEB@G SHTFewisamen alufliumy.
BHRML, (pev BHeUTHBRML  sTaLTUDNNBTET BHTEN6UBEMET 6T(LOHIGUT].

QUTW|BS6M6ST (LPEVEBI MM, BUISHNIDBTE FLOSUTL QNS Fnfl DIHET LIGHHRIGBEN6IT
ellufliiumy.

~2 _ 3RT . L .
C = M TR swaLTamL Qumieury.
~ _ 3RT . . . : -
C = BV i OaTLFuTe elefll Heilshsemev GmbaTeTeumy.

UTWHHEHHSBTT Havbeusd (Maxwell) - Gumsdlasiomest (Bollzmann) ugibued
euemenullel(pbgk QuUOLLBL HEHeUcLSmeT aluFIiUT].
0&HHEOGMED BUTMEHET UMTLUSBT cpeld SHWTagh GeulluBlened MDD
epeuTHemiaL 1 ST (HD LOTMHOEBIGENET 6T 6.

uUTLSHMNBHH S LIOL gD BT6T DBV F63)631 FHoIT:

UTWHBENT  (pevEBIamm QWsbsd CBTeTemaUled 1healIUlL  61(HBHTeTHm6T
s CFUIH60.

aF oL, sHaufss @enL  cpsuld eraTUeumPDSleL Cuiwimer Ceoumumhsenen
(epHwngsHems) allend@dHe0.

1 N
T Sselal (pevdbdadm Budsalued Q@tetmasstear PV = EmN C? sriignitd

g urligenen SPpad CFuiIghe.
Aol Fw eumwF FSTUTLIRENHBSID (WPeLHIMM BUIGHF FLOSTUTL I960(HHHILD
— _ 3RT

C’ = EVE ;MU QuUDISH6V.

@Am OGeusuBoum GeuliuBlenevseilsd auTwalest &HaGaed - GUITELL EOTET LIFLDLIGD
suemenulsenen auenihd @UUIL(H FHuled TmIHeOBM6T A6 EHS5H60.

@8y GQeuliupleneoulled GeuaiBoum eurwdHefer LD 6 Gleued-GLIT6ed M 6rOLOM 6ot
EUMETUNHEN6NT 6L H60.
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st B@HID WS 19BEGHIOT6T  DLBGEVTF63)601HAI:
o griulL Geuluplmevsefled GeusuBoum eurtwdbaeflear &FHujss SevLenwl
H(HSHLOTET B DI0GHHBMEML LWSTL(hSHH Hemid@G Hmenest HIIH OFuige.

1 I
o arusseier QeusiGoumi MILbSM6ISBEHEH G5 PV=§mNC2 OarLguTe erefwl

seilysenend QFIud SLHMEn6D LFHILIL6V.

® 1&HmM0G6UEL - BumedLlerdwmer UFUD  susnenulsafelhbaEl HH6UBTOLMED,
INIHEMeT @ULIBH0 Curapersupenml Quud Hmemen WHUTH CFu15H60.
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Cx§5F wiLw 4.4 : auTwydssme gaiPlal BLHMmBSMW alend @ n S
srppefler (Dalton) ugduwss ealgmwl vwest
uGsaieumy.

uTL Gorem et dHa : 06

SHBBB CuBIBHeT
remeujsenmed GeuefldsmiLliuL  Geueniiguie:
o LGIAWWPSHD 6IFMID LUBHHMS 66N G 6UT].
o FTmmeiel UGHW(PSHE alFHenuid Fnmieury.
o Fovl Fw eutwF FwaTuUTLigedhba l STHmeier uGHw(peds aldemwll GumieuT.
o srpmaier uGHWWSs alHuLeT OFHTLIYMLW Seilliysbsemend STULTY.

UTL $60BHdH S 1L IOL VIbBTAT  91,660TF 63601 H6NT:

* ATWSH SeVeneUUTeVIGTEN GHMIBELILLL euTu] QeI UGHEH D(WWEBHMmSB M (LPsL
UBHH60.

o TewIUTHaTNG STOPela UGHwW(pEs alHmws CFThaefled spHIMSNHE
aUIBTL (HFH6V.

o caueuTm el Aw euTwF FSUTL IR HES STOMNET LGHW(WPSHS aldHenuill
Qumevmd 61601 BT (HFH60.

* LTaweufHeMLLD STHDaTe UGHW(PES aIHAUL ST QHTLTYML W HeillILbHen6Nd
STUUSMESG RLILML GHFH60.

Sewii YBGID WS 1YBSGIOTT DLG6VTF63)601HNT:
o PV=nRT @cmba sTomeiar uGdHwuwss aldulamer Qumid Hmener wHii®
QFUIz60.
o FHiULL euTwd H6vemeuulsd HTmmeien LGHwwpss aldenwil IyGwmdiusmasmest
OeuaiBoum euewBWITET SHewiliybsemend QFuiun Hmenet WHUIH GFuISHe.
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Cxj5d wiLib 4.5 : ool fu aumTwsF FoRUTLIgener  GLouleuTu|HHEhS G LI

yBwralliugpnanen HhSSEISMmenL LEGSHSTUIGUT].

uTL Gorem et dHa : 06

SHBBB CumIBHaT
oreweujsenmed GeusfldasriLiuL  Geuemiiguien:

SIWPSBLILBLD HB6YH SHTTelenW (SIPSHSBLILTL (B SHTT6wl) cueNFUIDILILITY.
RuGuporeomergd  Goul, el fw  uTWEENNEG A(PHBHBILET  6T6l6UTN)]
TMEDS eTOTUHMT eUeNTL FHWTS (LeTemeULILITS.

(peVBImMNN BWsss CsmerTmnsssTan 61(hCaTeTseien SigliLemLuled Gouleuru|d
BT LSS, BV eUTUWES6MT BLSHMBUNOHHSHI 6\160&H6UBDBTE SHTJ6IvIhI
&emenm  elufliumy.

Aol Fw eurwdsefen HLHMBUTeNHHSH Ooul euTubsefer alevdansy alendE,
USNGS SLPOUIILILLILGLD @ SFWTUTLTS UHSTEUTVIHF FLOGITLITL 6DL
(LPEBTEMEULILITIT .

Sleud Geuliuplenevenws elufliumy.

AGhEHTEN 6T6TITEMIHH([(HBHHEIT [HENEOWIMMENE; SYEIT6D 2 _GBTenLOS6MeT SiglilienL_uTs0
OaTLyFfwner (WwaCammebIHnG 2 L ubBSSIUBSSTDG 616 WHINBeUT].

UTL $He0BHdH S 1L I1O1L IbBTHAT  91L,E60TF63)6313H61T:

Si(WHHUUTL(hd STTNImW UMTLIMIGHSHIS Fnmev.

S(WEHHBIUT.(Hd  HTrenila@  OuiauruydaeT, @eoldlur  eumu]  eTaTLsm6T
(WS BHHN GO mLBUWITET TS EHHEHTH  HTTISHmS 66N &SN &S
(PeLBI NN BUWSBHOBTeTNBUTEET 6T(HGHTETHMETL LIWETLIHHHMNED (LPEITENEUSHH6V.
ool Fweurw|F FOSUTL 1960 H(HSHSHEIBMENF QFUIUSHEIICLPEVLD 61T ST 6UTeVlG61 68T
FOSUTL ML SI(psd QFuIHev.

wrewieujseimn@ OGuuieurwéseT GeolFw BLEMSWIBESH alev@aims
alend@GeUsM& UGBTI L 6.

leud GeuliLBlensvenut 66T @360.

Sewii B WS 1YBSGIOTET DLG6VTF63)601H6NT:

QuuieuTwéseT el Fw BLHMSWIHBES allevGHUSDEHTEHT ST 6wIE M
uemILBM6N LWSU(hSHE QasTHUUSHEBTET Hneneid Heiiliev.
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vg 05 - Fhguiuisv

Gxjasd 5.0 : @eutiuayeiepenpuiled erp Sy Nufllgns gp u@Gw

@enemibS LOTHDEIGMET JLTTUICUSST (PD BTl
oig Gar@gHseiar o pHHeaeno, OTHOEIST BEIpLd
FTHHWGS JEMD eAIUMDMD 6HT6Y SamieuTy

GxiFd wiLi 5.1 : GeuliueyeiEpenD QFBTLFUTET 616w 6818 & (T & H M 6N S
BGxipwpleury
LT L G6eu6mant &all : 05

SsBBB GCuBIHaT

wrewieujsenmed OeusfldasriLiuL  Geouswmiigule:

alfleflwebenuwyo GFplaflwedenuujd  eJuflaumy.
CFTGHP, G0, eevme, (W OFTGHH, FWHs 0S1GH. SHAULBSSLLLL

OBTGSH 611D LSBT 6UeHTLIMILILTY.

ST USTTHSEISE6, SeNTFOBENT B [Bleneudensnd Fnmieu.
Car@duier Henew, Henevd OHTIHDUTH 61D USTISeNsT eUenTWDILILITT.
RH STEEHHE GCeulILaEaTEHMD THDSHMS I6TEEH6IT].
Geuliuajsienmment  Blemevd GBTODHUTLTS Disdevg Geull Gusseaiuied
@weouras elufluumy. SpeTTe0 Geuliud SDieUeuTH| SISTDI.

geammenbd AH @er Guuuonengens KJ @0 Sievevg @m SHTds ismals
sivs1s KImol' oyss sameur.

HTHBMIGEHLT Bemenibd OeUILIEYeT(ETHeNM LT MHMHBISEN6T,

AH =H H STTEDID  FOTUTL Igenent 2 UBWTdlSHIS Seulliumy.

HuwBmeseie Gauiuasienop wippsms AH = HY, —HO .,

2 UBWTEGHHIS SewTLILT]T.

& mat - TR (T

urLGSamdHd HU LI SHBTaT  D,BUTF60)601 BHoll:

alflallwebsnuujd Gaplalweemuuid SGHHS 2 STTUImISMeTI UWETUBHSHS
61161TE (& SH60.

Hohs 0s1GH. (WWOsTGHS, SAIULGSSILLL CBTGSH, G, sTE0me
6TEITLIGITEUM MM  6UEMITULIM)HFH60.
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QeusiBouy susmasWITEN OFHTGHIEMmeMUD DisuPMIeT  BUIOLBMEMULD HGHHS
2_FTTEmImIG6TT FLPEULD (LPEITEN LGS 6V.

STW USTTSHSEISBETET HUILD HlenevHemeTd FnDiH6L.

2 gryeunmisemen 2 uBwrdsgd GeulusajeTepmmenw Geauliu Guissaluisd
Buiedurs VVFH BlamevSSTHDHUTLTS aluflszse.

sreasHar  ownelemmed AH urdésiiuGausenmsd pluw siev@ kImol! erer
alleTHHH60 V6V @alenenhs GQupioTaEIsenTE k] @60 FnmisHe.
zTEHule Blemevenwud Blewevd QFTHDHUTHEETUD 6l6mdHEHSH60.
BHlemsvd QaTPHUTLenLU UweTu(bheHSHS STHSMIS6T, WHMID CFWe(Lpen DS
OsTLIUTE GaulILseTEHmD LOTHNEIEMETS  SHUUSDSTH  allenTHesamend
Q5T (HHH60.

Seaniini yB@ wHNI BHwTesT DELGTFNITBNT:

STUUGLD OFTEGHB6T cppul, HMhs VeV SETUUGSSUIULL M6 6160 6UeMBLI
UBSSUUBL Fpenens HenillTLel.

Blensvd OsTPHHUTH GeulLesTEnmDESTET DieVG sTaLsUDNsT (LPSHLIGHIOIHMSH
aelmISS (PHBWTH alaThEemend BGHLUBMTLP6UD Hmenend Sl 6.
Bemsvg OamfpurBaemen uwsubss GeuliueyeTensnm wrhprissnsnds (AH)
salaB@GD Hmenend sl sv.
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Gaxisd wiL 5.2 Qauliuaei@EhenD WIPDHMS UDTWLDISHIS STULL

WwIHDEISEHLal  GBTLIuTer GeulianeTEnenD Lo DD
HEM6NS SERNLIUTT

LITL Gausman & aeil : 23

SBBHB GupIsaT

wremieujsenmed OeusfldarLiuL  Geuewiiguie:

Q=mcAt mi vweTLBESSH WTHT DiPHBHHHO GeuliLl LTHYEIGENETS SHEIILTT.
F5d] eUENILLRIBEMSTL LIWLTL(HEHHIEUBET LPsULD DIBORULILI, LMOaULILIS SHTHBHIBEN6TT
el6TTE(GH6UTT.

UTLSALLSHe0 SruullL  Geullusysienenm OTHDEISMeTUD Bl Geuliu
QYETT(EHEMD LOMHMEISHENEMULD  SUEDFIMILILITY.

sTgadlel OeuliLsanl L 60 alldlenuwid Fapieumy.

GeuliuaysTEnenD WTHDEIEMmeNS S6 STUUL(heTen (Ppenmasefled Semillumg.
®  QeulILIeYETETHENM 66N TLIL MRIHEIT

o Qeulu @UaFTwen FHBIEIB6N DieV6VE CeUlILGUISBONUIED FdbD]IEIH6N

e Bxraiped GeuliLeysiTEnsmD LOTMHDMRIGENET LOTHHTLD LWeTUHHSH60, Lenemriill
Uflemas GeuliueyeTEnenm WOTHDEIGMET WTSHATD LWTUBHH60.

iblev-epev BHBImevwTSBed GeuliuayaTenempuisnent  uflGFTHemen  cLpsLD
Sywmefliury.

susiTeTLOley - sueTELsY [H(HHlEMELWITSEH60 GleuliLeysTEhenm oMMl 6160dh FnmIeUTT.

Guseiteniflev / Gossiepsy HHBleNeOWTHEEE GuLILEYsTEHEND, USHTDILOED/ EUsTELP6V
BhHmevwTsssy Geuliuaeenmmuian Geaumul L OHers dmmieuT.

1 moldm™, 250cm’® Gsmguwid @GBmTenIL.(hd &MIFML @ (PeOMB6ls0
sWflas aaalar alldemw surwiiyl  uTFUUmy.

uTL Genddh HULIOL ST HLCTFaneaTdHar:

steueuTm)  Geuluwommpmsensn Q =mcAt @i uweTu(hsHE  Seillug) ere
el61T 5 (& H6V.

Un@eulil, im0auliug FSTHEEIEMETL  CUTHSHSIOTE 2 _HTFOEIEeT, FHH
WLL 6UEMTULMRIGET sTaTLTeUMENDL LWSTUHSSHIEUSE LpeD allen & (@3 60.
UTLSH L SHs0 STULL(HeTen GauliuesTenenm LOTMHMDEISEHEHBSTE FLOGHTUT(HEBEMET
SISHIUBNG LoTemieuTsein@ suldlsml (HH60.

siaalen elHenuis FnmiHev.
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*  QeuliueemEmenm LOTHMEIGM6T, sidEals aldamwil yCwrdlshg CeuliLa|eiEnenm
QUEMTLL BIH6T, QeuliLelFemuwedF FHBILD, FLOETUT([HE6IT 6T6TLaToUMMIEN6ITL LILIEHT
ubsd Saillusn@ TevToufEsafld @LULML SHH60.

o et / Qe SIOVEIH6T, HTIRIGHT ereLeuDPlen HBBemeowThse0 Geulin
QYETTEHMMEBHT LMMEH &6V SHINTUWITL 6.

QAUTHDHHIOT6T  LIFGFTIH63)601HT:
o  uflev, (e, BBHHBEMLWTHHD QeuliLa|eTEhemm LTHMSHMSL  LFGFHTHem60T
epeVLD Glemigev. (NaOH /HCI, KOH/HNO,, NaOH/CH,COOH, NH,0H/HCI)

o LUfiGFTHmenEeT cpsvld el alldlemw eurwityl uryesHe0. (Validation)

Sewfinil YB@HID WS 1QBSGIOTT D G6VTF63)6313H6N:
e Q=mcAt mU vwaubhsH smilyssmend QFIUD Hpeners SHelliev.
o FIIULL FTEHHHHIT CQeuliueeTEhemm LTHMHmS GeuaiGoum (PeMBEN6ILI
uweubsH el elHenwill BFCurdssis SeilLBHBTET Hnenends il 0.
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Cxj5dF wiLib 5.3 : Gunjei-guj FEEISMBU LWSIUBS B Swer

Gryemeuuier @I FTevd GEULILIOETEHEMD BIVVG
Garaiimed GeuliueeiEHEmPBEMeNsS  SewflLiLmy

urL Gouemat dbaT : 08

SHBBB CumIBHaT
reeujsenmed GeuefldasriLiuL  Geuemiiguwier:

Gurjest - Camu FEHEIHMS dAMLLGNEG(develop) Caemeuwimen GeuliLieeTEHemNM
LOMTMMEBIGHENET  6U6HTUIMILILITE.

Slwest GxFFemeuulen Fmevas Geauliuaeiemenm CHTLTUTET CUITTERT - JUT FHBTHMS
2 (H6UTE @ 6.

Gumjest - guj FEEIHMBU UWETURSHSH B FTevd GeulILeETEHMHEMLIS
Sl ILIMT .

QeuliuaeTEHemM GUMTLLBIGMm6T 2 LGWTHGHSH Bluw Frevd GeuliLeyeTEnHemnm
WIS SHETLILITT.

@UERILTD  CLpSBIMTD  SpeUTHBET  (LpeVBHBIG6TNST  RevHHTT  Fmmed Geuli
A6TEHMMBATET LOTMIENBEMUI  6TTE G6UTTT.

UTL $He0BHdH S LIOL IbBTHAT 91,660 TF 63601 3H61T:

Bwiwoll uBEISLTH GeuliueyeTenenm, B pelwTsHed  GeuliueeTEnemm,
Bl 2 haed QeuliLe|sTEnenm, BUILD DEDIUTH GeuliLiaeTEnenm, B
SwemaEs  Qeuliuaemenenm, BHuio @eusdlrer BTLL GeuliLeleTensnm, Hullo
Fmevd  CeUlILEETEHeNM  6TGTLIBIMENM  6UMITULINISHSH6V.

2 O, 3 YD SLOUTHSE (LPLBHRIBAMT Be0HAT6I BT L GQeULILIEETEHENMS6M6TT
LOTOENEY AI6MEE60.

Slwer GFFemeuuimaimlest GHmeiimsd GeuliLaeTEhenm  LMMID FTevd Geuliu
QYETEHENM ETRTLIGTEUMENMS SeRilILSMEBTe GUTTET - gJUT UL L BIHEN6NT 6UED]T6U
SNG LOTewwied] HEHbGH UOSTL L 6V.

Gumyest - guy eulLHmd 2 uCurdeHg UyHeamisamen elaleuTm HJoHHEVMLD
61601 6B H60.

21b, 310 SLEUTHHAT (PeVBEIGBMST RevSHHTe gD  GeuliLeyeenemmaeret
LOTMEVEHEN6N  Al61TED(FHFH60.

Sewii YBSID WS 1YBSGIOTT DLG6VTF63)601H6NT:

Gumyest - guj eUlLSHHILST OGBHTLFUTST Huio GeulILe|eTEhenm  LOTMMEIHEN 6
UMTWMIGBGLD Hmenesid Bl V.

Gumyest - guy el LGl uweubhsHd Buww CaHraimed GeuliLayemEnenm, MBI
Fmevd QAULILAETEHMM 6TETLIEUMMME HNHGID DLHMEMEVS HETILILIL 6.
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Cxiad wirLib 5.4 : @reTwend STHBEIGET HWIOTS HHPse0 umnpdl edljey

Fa[ISUTT .

LT GaMamen &bail : 05

SBBB CumBisaT

wremeujsenmed OQeuefldsriLiuL.  Geuewiiguie:

sIphHBLTETDDSSe SenaiLrs shHIUl (S), ambHrid wrmpw (AS) eTeib
USEIHM6T 661185 (FH6uT].

WHBLTaHHILET sTGHula 2 mnds seamw sFHsfliuensd alens@Geury.

Geulilenev, QTS EHene0, HielbmnosE6as @YERIETSESLD seLsuDBsd  eThHATT
LTHOD SRISATENENHE  FaDIEUTT

flev @er FaHenwud (G) e @e1 F&H LTIPSMBSUD (AG) efendGeur.
Se1b G Hmegd CsTPDUTHEeT 66 alenmss GCsTeTeuT].
AG, AS asiuapsnpll Lsaumeuanaunenmll LWSTLUGSSHS Seviiumy.

L] AS:

tsﬂmmm}—s{gninﬂ)

e AG= G{mﬂmmmmﬂ"r y G@mmmsm

* FEHF FEHBID

AG?, ASY usmsenen elufliumy.

AG, AH, AS wgduleomenr GFTLTLNenens: Famieury.
AG", AH’, AS’ @n® @Ld GsTLjmus samieurs.

AG @merl uwesu®BSS LTPT S(WPEsSIHID GauliuBlameoulad &WIoTe
P SHTHSD HBIPT DIVVSH @ BB HENLGUDILDT 6160 6TFT6 Famieumy.

AG 216 AS 210 gamemenns Gsrenswrs AG (kJ), ASJK!) aisdsug

STHBOWTN6T Qh DleMeybosTen JevsTas kimol' sameury. AG (kJmolt),
AS (kJK™ mol™).

AG’, AH®, AS’ mluwl Quuorenmseisn siglusnLuled senfiiiBaenen Gwm
@& TeTeury.

AG @1 QuuuorenshHei PV HTHsHHe FTHHWIUTL ML 616y Fnmieuri.
AG = AH - TAS
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uTL Gem&Hd S L0 eI 9,661 FenaIlHal:

o apdrul (S), duder swrden gadl (G) sauasupenn Hemevd CHTHDUTHEETTS
SPpsd CFUSHED.

e AG, AH, ASaisusumpim@ o, AG?, AH, AS°  aisusumiimaéenulsvrest Q&TLenL
&l BHHITH (FH BH6V.

* g SruulL Gaulumblemsoulsd LTHT DPEHSHD @PH STHBD DIVVGH P[H
Bl&B6] FHWTHOIOTE BlHpm seaueng agdlyajdaml AG Qumiomenid steusuTm
uwWsTU(BSSLILUBLD 6Teuldh SHTLL6V.

© AG, AH, AS.AG, AH', AS', asiuen Garijurer ssfisssst Geus
FHTHBHHA FHUTHEH HOTMIDNW 61FT6Y FnmieuSN@ LOTEIeUTHEHHBE GLLINL
6ULDMRISED.

Sl B wHI 1 gBEGwTer LG0T Fe3)601HoT:

¢ AG=AH-TASE AG" = AH'-TAS" Fweair(hsensm 2 LBGLTHHES GCeuliaemenmenm
LoTmOLD, eBATIT wrhmb GsTLFuTsn UyflenmisEnsd@ alenl STEDID DLHDHEN6D
WFULTL6v.

e AG Ouporensens 2 LBUTHSH @ OCFweaT(wenmuile &HWTH6Td HeTeNLONLL
adT6] dmmid SLOMeNEV HUIL6V.

* FTHID HUTHOIOTSH HBaUSNGHSH CHemeuwimen @bl GeulLmbensvenils Henldb@Gw
SLDOME0 LFHILTL6D.
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v@ 06 - s, p, d- ASTGOL] ApsvHHIBATIT @) FTUIGHID

6358 6.0 : S, p, d QzTGUY cpevsmIBmenud, Seupplet GFjeneu
smenuw, eupplal uflFFwuwrer @uiedLsmemujd
ST TWl Uiy

GxjFd wiL 6.1 : s - QaTEeuleeTen posmsefilar @rsFTwer GuiedL

SN QL FTUIeUT

uTL Gouem T dba : 10

SHBBB CuBIHeT
remeuysenmed GeueildasmiLiuL  Geueswiiguie:

s - QaTely dapevsmiseilaigid eupder CaFmeusafeimid @mHaenHHMmer
eflugliumy.

FHOFUIH SrFTwend FOaTUTHEBOT (LP6VLD (LPGH6VTLD, @I6WILILD dal L (LP6VHMEI
sefler BT, ouefll / @UFlgar, mBHIFI, MBTFST  DOGVEIGHET 2 L 6OTT6
FTHHEIG6NET SHevtenoenwl alufliumy.

Na, Mg @emenr I7gHlSsaniuGssid (pesmsmTas &mH el /O, By,
SILO6LMBIBEHL VT  HTHBHBIBENET  SIUBHTENILITT.

ufIGFTHemesT DleusTenmisemen 2 LBWTHHH Fal LD 1, 2 ce0EEIGMNST BTG
Hoenet @UILI(Heu.

BHOYL6T 055 HeMTeursll Nenenibsiul Lsmer CeusflCuTl (b @evshdHyeisenern
QUDEIGIST  cpsvld  (RLFABCWmMMD) el euTuw] SeviHAHTeilemevulenioliy]
2 _enLUI HHNUIGIHEN6T 2 (HeUTHESH HTDHHID HHAIWTS S - OBTGLIL (LPEOSHHBIHEIT
QFwmubBeuend N6 @ 6uT.

geuteneoll LFGFTHMETUIEL S - QBTG CLPEVBMBIBENET FHeUTMED BIMBIHN6ITEH
FamIGUT(.

UTL $He0BHdHh HLLIOL VIbBTAT  9L,G60TF60)6013H61T:

Na, K, Mg, Ca @1 Quimens QhHEHmae LIS OSTLIUTSS H60HSHINT
wimBeur.

GalL 1, galLl 2 wevsmsel euefl /@l flgear, B, SiOeOEIE6T, NbHF6u,
MBTFST DMLUD HTHBRIBMEN 6D HSH60.

Gamguid, waaifwsHemet LITHBHSHHIUILBSHID (LPEVSBHRIBNTHS SH(hHH GomLig
BHTHBEIBEHDHHTR FOLUUBSHHW QFFTwend FoTUT(HHM6T 61(LDSHIH60.

BevsAraieneowiemnolienud SmHdE “s” epeoamisaie HTDHHID Hnenet alend@GHse0.
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QAUTHBHHIOTET  LIFGFT 3563601 HANT:
e auall, BJ, SevmBEHLET S - OFTGHLY 2 _Gevrsmsaiar sToamisaiar QULIGE.
o  gseautemevll UFIGFTHmaIenW 2 LGWTHGHHF CFTemeusafeln (LPEVBEIEEMET E6UIThI
amewiev. (Li, Na, K, Ca, Ba, Sr)

Sewii YBGID WS 1YBSGIOTT DLG6VTF63)601HNT:

o QUTHSHTET AIBTHBEMET DAL (PO Fnl LD 1, @QIGID 2 BGHID
(LPEVEBMBIB6MET HTHGHHMEBIHBEN6T QLIN(HEUSET LP6VLD LomemTauflent Hmenenics HemTlLIL 6v.

® SHIUULL (PLBBIBETRT MBHTF6I, MBTe DILOEVEBIH6T, L FFeT LOHMID 6ueTTuL_6oTTent
HTHBMBIBEHHBT FHOFUIH FLOSLT(HBHEMET 6T(LDSHIUSHDBT6T Lomemteuflest Hmemeot
&L 6v.
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Cxy5d wiLib 6.2 : p - Gar@ly weosEsmeuw auppdlal CFjemeu

SOMEMUWLD SpTTUIeUT].

UL Gouem T dba : 23

SBBB CuBIHeT
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

p- Ga1@UY cpevamiIsafagid CFJeneusaiaigibd EHHmEdHmeN S - QFHT @ LILIL 65T
FHBBOTHS OHTLIYUGSHS elufliumy.

SIS HBHID eVl @Uengligegid FilweOllenend ST (B0  SHTHEMmI
&emenm  elufliumy.

siieiud GGammengl B (AlCL) Qa1 @evgdren upprsGammenwiugd, AL CI,
AT 2_(HEUTEHBHMBWD  aTufliumy.

sTueilast cpetm LFSTer nSHUUBIGSmET eneugld, STFWLD, LevGevOIFest 616l
Quwifi(heury.

Quenfmaf (Hpemun)ulaiGid euFsHaHID S Lenwlenu  alufiiiumy.
EMEUTLD, SHTFUWILD 6TRTLGUMMIET 2 _([HGBIN6V, 2 _JTUle] HHEGW SpMMEV, CUGTENLD,
WOISTELSHHIOTHMEL Spdl Guieosemnen alend@Geury; SLLeniolenu alufliumy.
sTuGmTOrT em&l (B(CO), sruaiGrm_amesl G (CO,) @61 &L Lmblismenu|b,
SleunMesT GUIGOL|EBEMEMTULD  (LP6STENeULILITY.

s1Bunaidsifieon (H,CO,) @ear slLemwplmu  Wamaidd AHET Sibleo
Buwievenu ellend@eur.

HemewiliyFFadenws 2 LBWTHHEH MHBBTFINIT FLHHIOUSHETNOMUI a6 GH6UT].
mbFHIFaiear QeusiGoum LU ABwmm eTewial (G mbHIFmais CaTani GFeneu
H6fletT 2_SHTTEIRIGEMET  6T(LDHIGUTT.

BBTFNET @LenFL (HHBEMAIHID @LALLOCURIBENEIHID HL L NLOLILIEBEN6TSH SH(HEUT].
WERIFWID, OFIL, STUT LOHMID HHHHLD 6TaTLITEUDNINT NBHHFHHLIGOHSHIL 6UTT6s
FToHHmIG6TaET FHOFUIS FLOGTUT(HHM6T 6I(LDSHIUTT].

Gamiguid, &EAIFWSSHIL 6T SHCTalwTelssr UAGCLUDMID HHEHETH  HTHSBME
HEN6T  6T(LDGHIUTT.

&Gemmfesr, copper (1) oxide (CuO) 2_L 61 SiBomeiwmealet STDSHSHID H(HeNbST6
BHTHBRIHENET  6T(LDSHIEUTT.

SBwreflwd o lysseflasr  Qeaulullflmsserear  FHOFUISH FLOETUT(HBM6IT
TSI

maBrrd@Cenmflasileow, urdFFTwgsmer, Opdsvflar GaFmmanell QU6
o LBwrdsaIl uflGFrhamner surulleonsd GLTIWT euTUjENE EEUTRIGTEITUT].
LI, shasesIHT UDSHHUL augamiseT UpMul HHeUe0HM6T SieMiLm].

BhBHBHIH @LAWLOLRBISETET B L MLOLILGHHMETS H(HEUT].
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o BeuTamIBaT HTU6T, HhHHHD 2 LT QFMbs Feouyflssilieosdar @l HGwmmid
SLOMN6V leNEDHSH HTHBRIBM6NT 6T(LDSHIEUT].

piler yBymehsen Oamhobmev, eummssd Guwsvenu (Fflwedenu) Gomesflw,
maFHBrTHGEMTIS HLOGLD 6TELIUNMIL UTTEN HTEBRIBMEN 2 LIGWITHSESH 6d6meHeuTi.
H/KMnO,, H/K,Cr,0, 2 &1 H O, @61 STéHmibamen 6I(pgieTy.

KI, Fe** sieueupmiLest H O, STHSsUILGASTD STESRISMENT 10SIeIT].
H/KMnO,, H/K Cr,0.,
6T(LDGIGUTT.

Na, Mg gpdwenaupmier H S smbssinGaan STeamisemen 611G

SO, sieusupmi et H,S  @U SGLpmiGEE STésmismen

H/KMnO,, H/K,Cr,0O, aaueupmiear SO, @UCupminGasn sTbsnismen
6T(LDGIGUTT.

H,S, Mg apdlueaupmi &t SO, STDSSILGEID HTHESRIGM6T 61LDSIOUT].
SlevFaiseilar GQuendHas Hensudamenud BpmIGemenui eafufliumy.
&Benmlesilest Galiy, By, SGLTEIWT 2 LT FHTHIRIGBEHHBTET  FHOFUIS
FLOGTUT(HHEN6T  6T(LDSHIOUTT.

SievFeiHeen GLUOUWTFRS SHTHBHIBEHDHG FHOFUISH FLOGILIT(HBHEN6T 61(LDHIEUT].
slevgFaiseflen FTiy @LFACWMM euslemwenw @UiiHeuT].

GBenmflengin GBenmGyom () @enigid Bmeud elsrymisensn FHOFUISH FLo6w
ursemermed  afufliumy.

GeusuBoum @LACWOM Plemevds@ GCenmflaflen @ Awidevmisenet &L LenLoLily
BN (LPEITENEULILITI.

RLFACwMM Pemevsemen o LBWTHGH GHComfleler @UCFm ilevmiserient
iy euellemio, L FACUDHMID DLMMED 6TTLIMEMD @LIIN(HEUTT.

By 260 &5H6e0, QUTHSHHLOTET 2 _HTT6IRIB6TT (LPEVLD BTF6T 6Jen6vL (hdbH616w
S0 BLEHMSMHW  elufliumy.

alpilw euTwSseie @UIOLEMETS FnmIUGBIL BT SleNed 2 ([HeUTHGHWw Fev
CaTemaus@psatar o sryamsmenud efiury. XeF,, XeF,, XeF,
aflpupauTessd (e  apsuld  Sienwssamen SO,>, SO.>, S0, §*, CO*>
G\GIMBIHITEOOTLITIT .

SINNWeTTH6MNET HTTno SlglILnLUTlsd iLleVEIBETD Disummlest aipLigeysefest
BHMTHMETHM6T 618 GH6UT.

NO,, NO, eaauamemn msTar ReCITeH@EmTfoasion, sl auamenuil
ufli@srmenet, NaOH/ Al o uBundlss SemisTemiuTy

aueuied enpEHTFles LITFIINIHMS HEIFWHMNS 2 UGWTHGHI LfGFTALILT].
gemel (b sweaismen AgNO,/NH,, Pb(NO,),, CL/CCl, o uGundlsg Seimi
SBTEWILITT .

sBwrgaBupm smrsaiat Gemamer KI/KIO, 2 nGundlsgis gywomeiiumy.

36



UTLSHMBHH S LIOL gD BT6T DBV F63)601FH6IT:

HTU6, MBBHIFOT LPMID QL FHFenend QsTewiL BCFjensuseilsar @mbensamuis
&60[HG|6MTWIT(HSH60.

OaTLIuUTeT STHamIGMTI LWaLBGHSH Sieidleaiun, el @rensl (b
eTeTUUMMIETT FflWeOLd SHRTEMIOHMEN 6\l6THE60.

BevsHTeT LUDDTESGMD 616N slaviembammall uwaubGss AlLCL 2 meur
ougsenent eluflghgev.

p- OaT@&lY cpsvamiBeie DS ML 6UQaIRIEBEN6T HTLIGT, QL SF6, HhHHHIHEN6
o FTyewionsd Oameni(h ANPSLILBHSHDH60.

HTU6H, MBSIFI  LOHMID BHSHBHHET  QLenFL (hobDHeMend GUIEOL|EHM6TULD
HTHBBIGMETUILD 61T FHSH60.

HTUGT, MBIIFR, BhHHHW WOMILD GHCenmfled FoayoOHM Siblevmiserles
Auisoysemen aluflggev.

2 BouramE6T, VMICTHEIGEDHLET  MBHHFHBLO0SHHE — HTSHBEIHEN6T
6611 (S H6V.

SIBwrailwmeneal HBSHTFANST MBOTL LTS AM(LPSBLILBHSHSH60.
SICwreflwuralsr srohsBIBmen QL ACWMMID / HTHHSHID BHHANWITH 661G SH60.
Sl 2 LysEeMar HLHMHBHMU 6l6TEHH60.

Bileigid MFBTFST LUFOEUTL HFLIQRIHID SUIEOLEHMEMUID  SHiTdbHMBISHENETULD
a6T5&HSH60.

mHTFaT FeomUL (h, BhHHBAEOTTLnF (h wOHMID FeouflbsllevbHe @uisoy
BHEMONMULD HTHBMBIBENENUILD  H6V[HSHIENTUITL 6V.

GCenmflefesr @ ACwmmd smelwns, Ceueipmid smelwrs meud elsmy
SHTHBBISEMETL UMM BH6VHSHINTUITL 60.

GBenmflefleast BLUCUWTEFFS HTHEBIBMEN 6ll6NTHH60.

demewtiyls Wflens GQeuliuayemenemmenuwitl LUwWeTUhHSHS MBTFET 6Jen6evL(hdbd6 M6t
Siflev @uieolenest @UILIL6V.

allpilwl euTwSHeMe ReVSHAHT6T MHleNeOUIELOLILIEHEMET (EHTUSLIL(HSHSH60 (LPEVLD
SupNiaT  FLHFHI Quisoenuuld OCFerelar  @LUenal (hael, LGemmenyL (haoel
2 _(HEUTHGLD SpMHMEMEVULD eNeTHH60.
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QAUTHBHHIOT6OT  LIFGFTIH 63601 HoWT:

SIBwraiwm suTweneuuld SIBTeNWD 2 LILHEHM6EMULD  E6IHRIHT 660,
(unfFsTwssmen, margar GGmTeamylH, Opsevflear GFrhenei QUITHET 6I6vTLI
suDMIL 637)

X, 80,7, 80,2, S,0,%, §*, CO», NO,, NO, (Failese) Siemuecismen Seimsi
SHITETT60.

aueluled enbHTFET B(HHHMeLdH ST (HeusmeTet UFCFTHen6.

67606V (HhebH6EM6TT E6UTRIH T 660,

KIO, mupp KI gguyip uwissiu(ggl s8umesdBupmiss &mIgame Blwiblgse.

Sewii YBSID WS 1YBSGIOTT DLG6VTF63)601H6NT:

SiIeNwsHHaHID VO QLenFLIgegid Fluledl BHLSHMBEMUW 66N EHLD
Hoenesd  Heiiiev.

H,S, SO,, HO,, CL, HNO,, H SO, G&rLjure STHsmismen 6(pgid Hmnene

272

SeuLILIL6v.

sruulL QuuifiLiueng  geneol (hoeflen rdfleenen CoumubBsaId Hnenens
eI 6.
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Gx§FF wiLb 6.3 : s, p OGaT@UY (pesEBaiaHLd Gajemeusefleangid

Bweiyseflal Gund@aemen LFTUIEUTH.

uTL GouemardHa : 08

SHBBB CumIBaT
oreweujsenmed GeusfldasmiLiuL  Geusmiiguien:

Bfled s- OaT@UY cpevs 2 Ldbseiear smydHnener @UiHeur].

s-QaTGLUY pevd mBHHCTHMIH6T, HTUCHIDMIEET, MBTF6T SHTLGETMHMISH6N 60T
Qeulit 2 _miFs Haemwenw UINHUTT.

30 opaufsHEHer PG FalLsHer SWCHTEE Wi s, p OFHTGLY (Wpevs
RLF_(hH6N, MBOTTLenFL_ (haelest SiLilev/ eLpev / FLIGOL] BLSHSHEHET 6T6LMTM)
wrmiubBOwer alemds@euTy.

BIUUGLUUeL WD Curdend alenmieudN@ HHL6T MBHMTL (HHE6IT, 6Jen60L (Hdbd6l
LA WeUDMIT HTHBEIBEHDHE RFHOFUIH FLOGTUT(HHEN6NT 6T(LDSHIEUT.

gl LD 15 epevsd gameol (haueafear BILUGLY SMmens0 @ULIAHeuT.
uflBsrmemest (pemPEMLWTE S - QHTGULY (pevd 2 LILH6M6T HenHmeaisHener
@UI(Beur.

uflGarHenest (LpewmenLWTS S- OBTGLUY (Wevd STUGIDHMISHET, MBHHCTHMI
soflar Geulin o miFenwt @ULIAGH6eUTT.

UTL $HenBHdHh HLLIOL VIdbBTAT  9L,G60TF60)6013H61T:

S apevsmiseien o L bseier Bileorer smydmer Counumhaamnend CxibOHHEsL
'L AesTeubHD SieTwssisemenll LWeTLBHH LFCaFTHmen eutuleons 6ilend@se0.
NO,, CO>, SO, CI, OH, C,0,*, PO> HCO,, SO>, S*, CrO,*, NO,
s-0aTGUY cpevd HTUCHIDHMIET, mBHHCTHMISTET GQeulit 2 mIHHHeTEnLo
GoumiuBLd HevTenLoenUILl LIRS (H, DIUI6T @UIEOLEmeNTL LWSTLUHSHULD Fhhluiluied
(AG) vwetuGSAWD elendass.

Gopuy BGxyemeuseaiey Geuli LTflend HToHEMIHEHHSTET FHOFUIH FLOSTLT(HBHEN6IT
THIUBMG LOTEIUTHEHEE 6ULISTL L 6V.

31D PUTHBN (LPeVE QL MFL (hH6T, MHOTTLmaFL (haeflent e/ epev/ FifluisoL]
HHTENLOHEHDHGHD BTGNS QBT(HHHI 6T EGHIH60.

SeumNed Siflev / cpsv / FFled SHITENOHE6EN SBIRISTENI(LPHLONS FHOFUIS
FLOGTUT(HBHENENT 61(LOHIUSME UOBTL L 6.

CLPSTIDTLD DLOUTHEHT (LP6VE MHMTL(HH6IT, 6J6M60L (HBH6IT 6T63TLIGH [H(HL6GT SIeMLU|LD
FHTHBEIG6TN0 QUPLILGBLD aleneesemen 66 @EdH60.

Gl LD 15 cpevsmsaiar gemneol (hebdal BILILGUUMLULD SLmmens0 Sieummlest
QUTHSHBHLOTERT HTHBMIBEHL 66T GLILTIL 60.
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QAUTHBHHIOTET LIFGFT 3563601 HANT:

s- OaTelUY aeva 2 lysseilar smydpeneil LflGFTdHssev.

s- QaTGLUY cpevsmIseiar mbHHCIHMIH6T, STUCRIHMIHET, eTaTLeuDMI GleuriLl
o _miFemwill uflGFTddhHev.

Sewii YBGID WS 1YBSGIOTT DLG6VTF63)601H6NT:

QUTHSHSHLOTET AIBITHEBENT cLP6VLD 2 LILSH6TeT HmFHmeneill LWaTUBHSHHF BCFeneu
BN RETEIBTTUSHGHWD CoumLBSHHIUSDGHLOTET FHmenends Sl 6v.

Sruul L Gajemsuseien ByoHHmyFeomeiler 60 / (pevd HETENLOMUI ell6NTEEHLD
Hoenenid HemILLIL6v.

Sruul L GaFemeusmeiied Geuliull Uflenssbsrer FHOFUISH STFTUINIEF FLOGTUT(HEHEN6IT
WHID Hoenerds HeiliiL60.

STUUL L CFTemeUB6T HIHLT DMLUD HTHEBHEIHEHHBTE FHOFUIH STFTUINF
FLOGTUT(HHEN6N 6T(PHID SHmement LA ILIL 6D.
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GCx»§Fd wiLib 6.4 : d-0zTElY (s GUIEDLSEHD Dieneu SLeUTHBISH 60

©ns6s TMHUBHLD SHSTENLOWILILD DL TUI6UIT )

uTL Gouem et dbaT : 06

SHBBB CuBIHeT

oreweujsenmed GeusfldasmiLiuL  Geusmiiguien:

e d - Oar@iy cpsvsmseilangid (Cu, Fe, Ti) owuppler Cajensuseaiengid

BmEBmn®d, 2 LBWTEHEIG6T sreUsummlenst alufliumy.

BIGISTD SpeufHHen d - QHTGLY cpevsmisen ST (b wrimup @l HCwmm
BlenevEmen BevshAHTesr Blemsoweniolil] QUienLuled Fnmieury.

wroupGL LACWMM Henevamensd &TL(BL d - QFHTGLUY  cpevdsmIHaiet
BHBMEU S, P (LPEVBMIBEHL 66T @UIIN(H6UTT.

s - OaT@UY wevsmiseEnLear d-OaT@LlY cpevsmiseie OS] ooHaTenLoamuL
@ULI(Heur.

s - QaTELUY pevamiIseEpLal d - OaT@lY (wevsmsaiar 2 Gors GuicdenL
@ULI(Heur.

d- @aT@UY (weosmBalar 2mbaEe0 Guwieenu elufliumy.

Bppsiten Heamn Cajemeusemen 2 Haurs@Gw d - QFHTGUY (Wpevs Hmene
eflugliumy.

d- OGareuy awpeovas Jsseowaiseilsr Bpmisament uf@sTmemer FHlwms

SIMHLUITONLD  SHT6vTLITI.

UTL $HenBHdHh HLLIOL VIdbBTAT  9L,G60TF60)6013H61T:

W&o d- OFHTLT cpsvsmIBmeT UMM Q0SB Tellens0WIeHLOLILL 63T DML
UBSHSH60.

Cu, Fe, Ti o,dw pevsmiseilangid seupmer Cajeneuseilengid Guihens
A HBMBBMEMULD LWGTIHMETULD 66T &HH60.

d- Ozr@iy cpevsmiseier (TMUGHL @LACWHM Mo, LOGTOTIHTSHHEENLD
o2 BGoumrd @uiedly, oamEHe0 QFwMUTH, BlpeTen FHHBe0H6T 2 (HEUTHEGHLD
HMET) BUIOLBMETEH HEVHEHIENTUITL 60.

CumEGMsHs Bwedysemen S, p - OBT@GLUY (LPeVSEIGBEHLET @LIIL 6.

d- Feseoseien HDEIGMETUID L LenLOLILGHHMETUL MI(LELILGESHSH60.
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QAUTHBHHIOTET LIFGFT 3563601 HANT:

o K 2 H5H60 FHHED WIS HIDBEIBENET S 6IBIBTEII60.

et YB@HID WS 1QBSGIOT6T DL GVTF63)6013H6NT:

e 3dwovsmisaiaigid eunmler CFFenausaTaIgHid LIWIIHmT ML QLILIENL SeN6T
eupmId I 6v.

o FIUULL (WeLEEIGHATD SHIUULL @uieOLBmeN aleNd@GHD Hmenaids el 6.

o d- GaTEUY apevasmseiar RevsHTailensowsmlienull uweaTUhHS  eumnied
GOUILL Quieoysenen alens @G Hmenest LHIIL6D.
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CGx»§54 wiLD 6.5 : d- Ozteiy wes Gxymeuseflar Guicdlsenen

SLTTUWIEUT.

uTL GorematdHa : 08

SHBBB CuBIHeT
oremeuysenmed GeueildasmiLiuL  Geueswiiguier:

GCrmowsHeuigid wmsalfaigid @Uenal (haeflar siwdeo / epev /  milwesdy
BLEHMBHBMEN GeueiiiuBaHgeuT.

oilev / sy o smiseflsd Cr, Mn @& @l 8 Sieerweaiseilear @l dGwmme,
BTDHHED HTHBBIBEHHBTE FLOGILUT(HHEM6NT FHOFUIsUT].

sToulL @@ wrdfluleeion Fe’* Qemlemeu ondeo KMnO, 60 ufiGsmgement
CLP6ULD  Gl6uuTleuy.

Bl onfleoorssiul L Qurpprdud glsGopm (K,C,0,) smysmev

o uBwn&dlggs KMnO, smyseis Geplenail ufiGamgmen auruleonss iemiou.

UTL $HenBHdH HLLIOL VIdbBTAT  9L,G60TF60)6013H61T:

GCImTOWSHHGHID RISHTFMBHID QUNFL(HB6TeT  @FHSHHTHRISMET  AUPHIF,
SlupNlesT oilev / epev / FFlWIEOLS HTENLOBHEMETH HEVHEHINTUWITL 60.
Cr,0.%,CrO0,*,MnO,” @61 rBOSUIH HTHERISMEN 6ILDSIOUSET (LO6VLD DieuDnleir
PLACWOHDID Fwener alleTdGeuHNES Mo DISS60.
Gurmgsionear Gsmgemen GuTmLemsti  (2_gryemnd: C,0,> ,H,0,, HS, SO, )
uweu®BsEH Cr @egid Mn @engid  @UBsxm  oieienwenseiler gL FGwmmibd
SEMMeneL QFuIgk| HTLL6V.

H/KMnO, & nweu®sd syiuc L wrdfuieeien  Fe** Gefleneus Siotaisgsmen
661TEb(FH H6V.

B sudeotinGsgu K,C.O, gt nweaupsdl KMnO, smyseier esiourm
STomefleseumid elenn a6 EH5H60.

QAUTHBHHIOT6OT  LIFGFTIH 63601 H6WT:

H/KMnO, smysemeoll uweiubsd serseiastsn Fe' @er  Gemameus
STLoTerNESH60.

KMnO, @1 Gefleneuls ufiGsrgmeanfdure snfeoiuiGssu puw K,C O, i
vweaTubsHGS HielHev.

et YB@HID WS 1QBESGIOTT DL GVTF63)6013H6NT:

Cr, Mn @&t syiul L @Lenal (haeiled idlev / (60 / FFWIEO HLSHNSHHM6I
TWHID Hnenerd SHeiLILIL60.

srou’L  gréadsepier MnO, , CrO,> , Cr,0> @& @l ACummid opHmened
ST (hougnaren FHOFUISH BTFTWEF FLOSLT(HBHEN6NT 61(LHID HMenes LOHIIIL 60.
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6x§5F wiLID 6.6 : d- Gareluy dHbssnp Grimeusefilar GuiedLsemen

SLTTUWIEUT .

uTL Gouemat db e : 09

SHBBB CuBIHeT

oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

HO, CI' o8u  @mamuilse@pear Cr, Mn, Fe, Co, Ni, Cu @61 siweisei
2 _HeUTH@GL Hobsn CFImeUsm6NT 61(LHIGUT].

IUPAC aidsementi uwaiu(hiHs @ auma GenemuiwenLw  HHse0Hme6rLl
Quuwifl(Geury.

B GFmeuid MmECrTLenal (B, K57 HGwTawuT LD e d @ HHDWIETHET
Cr**, Mn*, Fe*', Fe**, Co*, Ni*', Cu*", Zn*" eeiueummest SHThSmIGEM6N 61(LDSI6UT].
@araug(ll), mlaseo(Il), CamGumedmmi(Il) stestueumniesT 2 LidsEnLet |msCyT
&BenmfldsLievid, SIBmTelwT eTaLsUDET SHTHBHIGMENT  DUSTNHSH  HMEI
SHEN6NE  FnMI6UT].

FSTSHCHNM HTHEEIGmeNT 2 LGWTHHG wrIsaifar +2,+4, +6, +7 @U HCwmHM
Blenevdel GHTLTUTeT Blmmisemenl uflGaremen FHWLTS DeubTanlILT].
samygedaeten  Ni**, Fe?*, Fe*', Cu*, Cr’ gweisemen uflGsngemen FHuwims
G)\GIMBIHITEBOTLITIT .

UTL $He0BHdH S 1L 101 IbBTAT  91L,E60TF 63631 3H61T:

d- OaT@LUY (WwevamIBaTaITe0 2 (HeuThaUUBL  BinupsTen Fomeomer UmHMH
BH6VIH G ULIT(HSH6V.

IUPAC aldasemnen o LBWTHGHSH @ cuemnaswiTen SenentulujenLwl &dba6056m6r
eTeueuTm QUMD 6T6dT eil6Ma:&HSH60.

am Feamn Cxyemeuuisr Bpsamsll uTHILG OSHTLIUTET SHTTlEeMTS HLOW
o Bouras w6, RLACWMHD Hlewev, Benertule HETENLD 6ISILGUMENNS HEVHSHINT
wm(H&60.

wrsaifar +2, +4, +6, +7 @ULACwmHm Henevsealsd MHimmisenen, QHTLILIT6T
Gagemeusemen 2 LGWTHSHH DeuSTENHS EULPSTL L 6D.

Bié smyFeled Ni*', Fe**, Cu*, Co*, Cr’* oyweisensm Bimapeiien &ébawe0s6m6m
2 HeuThGWw Hmenat 2 LGUTHHE eTeleuTm EESIRIGTEIEVTLD 6160 6T EHSH60.
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QAUTHBHHIOTET LIFGFT 3563601 HANT:

o 17 msCrre@Camilasieow, BT Cwreiwr eeusupmiLer NiZt, Co?*, Cu*,
Cr’* flase0salen BDEIGMET DiUBTNHH60.

o msaider +2,+4,+6,+7 @LACWMM Memevaser OaTLjumen GBFeneudmseest
BIMEIBMET  SIUBHTRNHSH60.

e Ni*" Fe** Cu*" Cr** siweisemen B Gamouwid masOrmlenagl B, K7 ACwmefluwim
emeull LWeTUBSS SSRGS T6uI60.

Sewii YBSID WS 1YBSGIOTT DLG6VTF63)601HNT:

e d-0smEly spowaETsmer deunMieT Fobseosalar Bnmismen LWTLbHSHH
QemIETENID Hmeneid Sl CFuighev.
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DvG 07- GFHeo1 QJFTUIGDH IO DIQLILIGHDL 6163016001H &b (Hd BT

Cxj5d 7.0 : OeusiBoum elFomer BFHeas GFTemeUBENEN SpTTUICUT].

6Cxj5F wirw 7.1 : @ramweneiwels e18FL Hiempuwites CFHen GIaFTuwiensde

(PSIWSHGHIUHNDH STTUIUT].

uTL Gorem et da : 02

SBBB CumIdHaT
oreeujsenmed QeuefldasriLiuL  Geuemiiguwier:

BTG (LPEVBHMBLI LITHTN DHBHIDTH 2_6N6NML_SGHID RUIDenSWTesT, CFuwhend
wresr CFFemeuser QURHLD 6TUTERNBMBUIED 2 _6ITENTEN 6160TH  FnMIGUTT.

SIBeu1s 6TemTEn BN BUTLTE BFTENEUBENET HTLIGT 2 (HEUTHGHEUSHDHTE DLHMEN6V,
IBNGHGH OHTLIYmLW STTenisemnst QBTHLLSET (LpsOd allemd@GeuT.
GeusuBoum FHiEWMEHMHHHI 2 FHTTwRIGMmeNS OHT(HLLSHET (LPEILD DIGTHTL
auTHEHMBUTND BCFmHenm @TFTweISHeT (PSEWGHIUHMBHD STL(HEUT].
BTeNTHS UTLDSMBUTL GeusiGoum FHiemmaeaied CFmHen Gramwied WFGumdlsasi
u®beuend gnmIGsOETaTEUT.

UTL $He0BHdH S L1011 VIbBTAT 91,660 TF63)6313H61T:

aFsenaled CampaF@Gayemeusmenl QUDHIQUI HITEDOMUWIULD, STDHTL
AUTDSHMBUTD SieuMMIesT (LPSIUSHHIEUHENBUID  H60HSHIENFUITL 6V.

Brzpag Bxjeneusmeilear QeuaiGoum 6UMBHET SN HHHInIgUl  HETENLOMULID
HOHFHIMTWTL6D. (2 _HTTIBIG6T:- 6TflOUTHeT, Hewlsern, HIIUTUTHSB6T,
LO(HHHIHET, 2 63016, LI6OLIEHHWMEIHENT)

Sewii YBSID WS 1YBSGIOTT DLG6VTF63)601H6NT:

SIFOTL. UTDEMBUTD CFHens CFyemeuseilet (PoHHWSHHIUHMS 66T EH SN
BHTAT MMMV DAL 6V.
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Cxj5d wliLp 7.2 : Oamhpur’(bs anlLmseflar  SugliuenLuled Gamend

BFyemeudserlest  EUMNBHEMET DL TTUICUT].

uTL Gorem et dHa : 02

SHBBBOLIBIBH T
reweujsenmed GeusfldsmiLiuL  Geuemiiguien:

mFHCITHTUIHET DieumMIe B LeMLILF GSHTmIEEHECHMHU HeluphMd 60605
SICrTomMlae aUgaTed 2 _6Tememnd HEMLWITETLD ST,

UTLSALLSHH60 2_aTenLsalul L QFsTOnuTl (hé gl Lmisafar GUWIFHemneTuDd
GSOUWIHBMEMTULD G EIRIGTEUTUT].

OaTOMUGBLD Fnl L EIH6T 2 6N iglinenLulsd GeusiGoum euenawiTer CasHed
Bayemeausenenil  QuuiflBeury.

@auleur® OasTHPHUT . (hé Fml L mabd Oxmemiheren BFjeneuseilar iemioll
QuTeHzp OaTLFsMmeT QUWIRBEUTT. DISSHIL 6T 2 HTTEOTRIBENETULD (LP6ITEITen6VLI
UGSSIUT]

UTL $HenBHdHh HLLIOL VIdbBTAT  9L,G60TF60)6013H61T:

Brpaiy GBajemeuseiet OFTODUTL B Fnl LRISEHHEBTET 616301600183 (hHEN6U
o6& &H60.

Garapeng Bxyemeusmeilent emLICOUTSHS OBHTLTHeM6ET cTemTenIssHemer lendds0.
OamApuT’ (hd Fnl L misEHHCHMHL CeusiGam BFsHaF BGFmeusemenil UTGUbHSHD
SlaunenmL UL IQUINLIGSHSH6V.

Sl BGID WHNNI 1QBSGIOT6T  HLGVTF63)601H6IT:

sTUULL GFTemeuseiled QHTIHDHUTL (HhHanL LEIGMmT SSIBISTAID SpHNEN6EV
AL 6.
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Cxj5d wliLp 7.3 : ereiw elluppls Bsmeans Bajemsusemenis GQuUWIFIGeUT].

UL Gaouem et dbaT : 06

SHBBB CuBIHeT
remeuysenmed GeueildasmiLiuL  Geueswiiguie:

QUTHIATHS HTewISInlgul CFHAIF CFTMEUBTBT B LMIDILF GpHIHIBIBM6TD
CaTHEHGWOUTEH QUTEI CUUITHENETS FnMIEUTT.

Bwwl QUL wenpuiler CHemeusnul DIEHLUWITENTLD HTEILIT.

TUPAC aefiflsements nweiubisAL umLSHL L HH0 Fnmiill (Hemeneurm) L L enLolilest
TEVMEVBGL UL L, SIUulL Bozpand BFjemeusenenil GQuwIfl(Heury.

IUPAC Quwenys samudCurgl BGFjensuulsi s LenwlUF @GeHHTHMNS 6UmIhHE
ST (Heur.

UTL $HenBHdHh HLLIOL VidbBTAT  9L,G60TF60)6013H61T:

Qurgieuren BGFmanF CFyemeudEndbGHF Fev QUTHIL QUWTHMENS CBT([HHDH6V.
prwdlw, ®mlpwurs AfluppPls msCrramuaseflear  GuwF®Gasemen
SIMWPSLILBSHH60.

Arguilyesr HenevenwF &ilips ST (heudmGU Uysmen sruet Fmidlellenwl
T (HOUSDBTET  (LPENMEHEN6TED  BH6VHSHIENTUWITL 6V.

OamAnuT’ (hé gnl L mibeiler (Weiaiflend @omenau|d UHCsIdma, (WHBFTHm®
eTevTUaTOUMMIET LWEneTUD SIM(p&D CFUI5H6.

Sl BGID WH NN 1QBSGIOT6T  HLGEVTF63)631H6IT:

syuulL Gagemeusemen [UPAC Quuifiiymsenwowil Quufi(d  Spmmensoud
IUPAC Quuiset Qar(hasluBBurg Cajeneuseien &L L enloliLbasemen 61(LS&ID
SLHMEMEOUD  LOAHIIL 6.
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Cxj5dF wiLd 7.4 : @6y (pevEFmOMIEF GHHHTHMBE QBTEHI(HETEN (LPEVSHInM]

HefMavleen Slgmibaenen GeusiGoum QUITHHSLOTET LOE
SHEMLOLILBHEMET S TTUISUT].

urL GouematdbaT : 07

SHBBBELIBIHNT
oremaujsenTed GeuefldasmiLiuL  Geuewiiguie:

STUULL  (peLEBFadmIEF GHIATHIHMGHF FTHHWIOTET  616060MH  HL L nLOLILF
GHBTBISENETULD 6UMTEUT].

FoUGHF BFJ6| 6IMMID UDHHMS 66T GH6UTH].

STUULL  cpevdbdnmmiF GSHTEHDGHS CBT(HeHsH gnlgul S L MLOLILEHMETF
Fm&ed, Blewev wOHMIL OBTHHUT.BS Tl LF FOUGHWEISET 6Tl
umGuUBHHIUT.

CxihIrsenis wHMW @efulwed FouGHumsemens ST AUUBSSHIMNBDEGS
Hmud CaFuiwug ChremeuwiTareuDenmes FnmieuT].

Bryemeumserilest &L LeMWLILF FHHHTEIE6NT, 61 ([H(HHBMTHD, FJGeuaTlenLoul
FOUGHWRBISNMTEAID RHBHEVTD 61601 SINLUWITENLD  SHTEIILIT.

6T6V6VT  UEMBWITE FLOUGHF BFFoysemenujd GHT@GLUTT.

UTL $60BH HI 1L 101 VIbBTT  DLE60TF63)6015H60:

gouGHwwrearg @B cpedsFmdMIEF GoHHTHmBH OCarav(heTen GeuaiGoum
BFyemeuset RHLUILSTGL 61601 66MHH60.

QUTHSHHLTET 2 _HTTeImIGm6eN 2 LGWTHASSHI LTeuhHD FOLGH W UDBHM6IT
oo H6L.

o slLemwlYF FouGHumser (Fmdled / Bewev / Oammur’ (hé @l L)
e  dlawio CHTHMF FoLGH WIS (FTGeUaTeNOWL FLOLIGHHUIBISENT/ 61 ([H(HEHSH6NT)
CxiIrsenis (Fev-Fymeis), @efulwed FoUGHWESET STEGILIILSDHBSTET
Caremeusemend &6V UITL 60.

Seniinil YB@ID WS 1QBSGIOTT  9L,G6VTF60)6013H6NT:

SIUULL @h (PVSHImDMIFGHSHTHINGH B(HHBHInIgUl 6T6060TEF  FTHEULILDT 6
FOUGHWBISMET S L HLIOLILEHMET 61(OHID SEMMeN6D L6V,

SIUULL @ OasT@HF GFjemeuseiamed sTenillossdnlgul FLOLUGHW B
BHMEN BDRISTEDID SpMMeN6V LD 6V.
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v@ 08 : WMFHCITHBTLSIB@HID, DIvFIICFT HCYTHBTLIGH B GHLD

GCxj5d 8.0 : MFHCITHBTUSIBONRHID DHVFOTCFT

MHBITHBTURTSMMIHILD S L 6DLOLILH6TDEGHLD
BuieoysEnd@ WenL Cuwwmer QsTLTenU SpTTule]
Qzuieumy.

G355+ wiLw 8.1 : supNs  meCrrasTumiseiea  slLenwly CQuends

Buieoys6er, Ueneniliysefal SHaeno  eaiLeumemm Diul16y
Qawieury. (Faayonm delupmles CaFyameusenem L (HLD
sMHSGID QBT6TH.)

uTL Gorem et dHa : 05

SHBBBCUBISHGT :
oreweujsenmed GeusfldasriLiuL  Geusmiiguien:

QUTHSHSHLOTRT 2 _FHTIMIEIGM6T UWLSTUHSHH ANCHETH6T, M6 HONT,
SIMMBFIHET  6TvTLIsTUMNNT Lenewtlilbaefer Heremwenwl aflufliumy.
IINCHAIB6T, DNBSIH6T, DMMBIBET 6IBTLISTIUDMISTT DHWOLICUTSHS CHTLT
Hoflent auPlBw Seummlest Guended @uieOLHaM6ET LOTMIGHMED 6T EH 6.
ool SIHCHTIHOT, JMBEHH6T, JDMBIIB6NT  cTasTLdTUDMTT BT H6uNS,
AUIQEUBIBEN6NT DIUDMIETT HTLISHT DIEDIHHEMT HELLILTHBHBHIL 6T QHTLTLLIBSHSHIGUTT.

UTL $HenBHdHh HLLIOL VIbBTAT  9L,G60TF60)6013H61T:

Qurgieurenr  QUTHIFGHSHHTEIGMEN  LWETUHHEH ANCHHIH6T, DIMBETH6T,
SNMBIB6T sTeTLTUDNNGU QUTHSHSLOTET QHTLTHEN6NT 6T(LDHIOUHE LPEVLD
Slaupenm  afluflgae0.

SHBHE BT, DHEDBOT, DDEMBAIHET  6IFLUDEND  (WPeMBW  Sp’, sp%, sp
BHOLIUTHBHMSBWD, SeuDMNGU QUTHSHSLOTeET CHHHTHNS 6LIQEUMRIHEMETUILD
vweTu(BSH (s CFuIsHe.

INCHIIB6T, DINEEHET, DHDMBEB6T cTaviLIcTeUMlenT QLeTHS EUI60L|H6NT 60T
2 _HGHme, QaTHBemev, HHIHMT 6I@TLUMINST LOTMIHEOBHENET  SieUMNN6TT
BLLMWULSSMEMUD QUTHSHSHLOTET (LPevEImMlenL & SHeuFFSlenuwiud LweTu®hS
Hd B6VHFHIMTWT(HSH6L.

emu  (pi), Fawr Lenewiliysaemen 61(hHHid ST (HUsNGHS DML HHHmIQUI
QurLaamen LwaLu(bhshd maCrraruciseilsr THFumHobsmen 2 ([HauTdhE
OUSNBTET FHBHTLILSHENS 6ULDMIH6D.

Sewfnil YB@HID WS 19BN DL GVTF63)6013H6NT:

BFTemeumeaien 2 (hHGBemnevasafaigin, CETHBMEVBMNBIHID LOTMIHEOHEN6N (LP6VEH
gpplenL alengseien SglienLuled allend@GHeusnETer SLHMeN6eD LS 6D.
CLPEVBInMIBEMEIT HTLIET DIGT)IHHEMEIT HEVLILITHBHBIL 6T (LP6VSHFMM] CUIQEURIBEN6NTS
OsTLIYUGSSHID SpDOMEn6L HIIL6V.
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Cxj5d wliLp 8.2 : INCHAH6T, DINSEH6NT, SINMBTHTST RTFTUIENG

HTHBRIBM6NSH HL LMD SlLILenLuTed QUIILH Spul6y
Qauwieury.

urL GouematdbaT : 14

SHBBBCUBIHAT :
onemeuysenmed GeueildasmiLiuL  Geueswiiguie:

(pemene] Gamgpementl QUITHLBEHL6T UDCHAHEMEIT HTHBLGTMIOEMUI, (LPEN6ITELSH
saemowpn C-C,C-H aausieuppier denewiyseflear  ongliuenLulled
aleme@eu.

OuBxeafilear awrder cpels &GGCenmHGamml Qurmlwenmenwt elemd @ eury.
SINEETHET REVHHTOTL LS Fnl L 60 HTHBMIB6V6T FHUGBLD BTLLSHMSH BIFLDLITS
SN RQ0SH T QFMOHHETMD eTTLaTUDNMIET gL Uled e6Td: GH6uUT.
DNBFTHEBHL BT MBTFI N6V 1960 HTHBHH QUTD(LPMMENUI  6T(LDHIGUT].
SINBFTHEHL BT MBTF JMVLMLF CFJHGLOUTH HTHH MLHMNEVH6NTS
STGUTHMHMUITHENET  E)6OIMRIHT6U0TLITI .

(WH6e0 aulfl mMId LevL sTCUTEmHDmWeISeTET FTf 2 mifhlensvenut @UulHeumy.
SINBIIHEHLST MBTFHT  JMOL(HB6T Fal LVMHLUD HewgF GenLHleneowimd
o meursslu@w sTCuTsmpwelsr FTye_miFBlensowmsd SwraisaliubGaiens
SIEOLITENMD  SBTETILT.

oL er LCrmielest srdasbHanGuTgl, UBTTOT cpevdanien (peneeumd
aHHame0 Br oppou gl Leled (WpaiCaibsals OFeveudpmed RHHTHHD Revd
AT LS Gl L6OT@GD 6160 SIEMLWITONLD  SHTEUILITT.

apsasain@d YCrmiein@oner sraal QuTdlpenmenul 61(LoSHIeUT].
SimdaIEafnGL CFMbHS FeoufleslevsHnGL RemL Cuuwmer HToHeHHen6Is
OaTLIBa BIiuGUlemsd Gupliiubl @misH eleneTenal 61(LDSHIEUT].

NS HONIT 2HEH0 MBTFEIHMSHET Olen6Tenal 6T(LOSHIUTT.
SinEeiEEpLET ST QuTDHOTAWLD LFwRIECHMMT HToEssHHMTe0  GUDLILIHLD
alenemenauud UMMt HpTHOEIEmETUL GO B TSI .
SINMEBFIHET  BVHHTHTL LS L0 HTHBHHOFBUGBLD CuTd@ Dieumniest
Brwurg SEreno oMb GeusHrar Cadleysd Serenoulst  glitenL uiled
aleme@eur.

apmaasain@h Csrgmean Gurmlast Br, HX, dilH,SO,/Hg* @m@men
BVSHHATAML LS Fnl L6D HTHBRIGBEMET 6I(LDSHI6UT.

Ni/Pt/Pd (psaiieiensouled DMen®seidsEnd@Gl MSTFaNm@HIOMed ST EHHRISM6IT
6T(LDGI6UMIT.
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e Pd/BaSO,/ @uismedes (Quinoline) enafsmevuisd spenssiseis LGS RST&
BepmasHaBura GUDUUBL aleneTenal 6TILOHIGUTT.

o  FTUAT STl SHEVLUTESSHOTY DiDensaissrian (ige| msyasien (-C=C-H)
aiflevd Feienemwud @6l meTFa 2 Gsunsmssileanmsd Wrduil GauiwiuL s
Fnlgulg| 6IGITLEMSUD DIEDLUITETLD STEBOTLITT.

uTL GendHd HULI0L aibheTa 9,66 TFenaIlHal:

o gnBasaiseaia HFLOL SOTMWMWLDL LOHMID DIMBEOIHET, DIMENHEIHSIT
sTeuTUsUDM6N [BITOLUTS SHETENOMWIULD  H6VHEHINTUWTL 6.

o oMEEIBeN WLHOILD SPemEaHEHLE @UUIGBLEUTH  (LPenaTaSHBETeNLDU6TET
Banapmen QUTHLSEHLET DDBaaiseflar 17 FToHsdsenoamul allemdae0.

o Fwnden cwpelal GumTHiwsnm cpsod GLBF@MILaT GBenTilalar HToHbHMBSH
&60[H H|ENTUITL 60.

o Qurilwenm, @flel Weney, usvedsrs emey, &winden cpeds Frbedld HTHBEIBET
SIIEDILD UBEISBmeT DN(LPBIL[HSHSH6V.

*  SNESIHEDHLGT WSTFUT JeNVL 1960 Fal Lelled HThd @eMLHlenevdenenil LDMiuLd
OHOID (PHev, sul, yewL STCUT SPpWenseilen FTJ 2 midlHSHaTeNOMULILLD
&H6VHHIMTUITL 6.

*  ZMEIH6T WHMID DiNenHBaHB6rlest FPUTLISOUTEN HTHBMEIH6NT, BeVSHHTHTLL S
Fal L6 HTHBEIB6T 61601 aI61THEH60.

*  (pye mFTFmas GETeIhHeTen Dimenssidaie (alkynes with terminal hydrogen
atoms) iblevsEHaTMDmL al6TEoHSH60.

QAUTHBHBHIOTEST  LIFGFT3H 63651 BH 6Nl
¢ PNETHHTMGHID DIDMEBHBMNGID FTdsmBmen Br(aq), &1y GurppTduin
uywrsBarmm Gursiim BFrsensil QUTHL ST UWSTUBSHE DICUSTNHSH6D.
e _(C=CH <spomsaissier (terminal alkynes) srasmisenen oi@wrefwm GFF
CuCle_Lan wppd sGuorefwr BsF AgNO, 2 L@id Sisugreaisze.

Sewiini 1 B@&HID WS BHWIT DLBHTF 3601 H6NT:
e GHUI UL GFrgemenl QUTHLBEHLET DINBHENB6N, DINDBET, DIMNENHENBEIT
sTeTLeUDNeN HTHEEIB6MET ellenenaybenen 61HT6] Fnmid SLHMensL LS 6D.
o UTLHAHLSIDGU QuThESWTen ANBHAIHT, DHDESHIHENT, DD 6N D66
stenTLeUMMletT  HTbsL QUTPI(LPMMEBEMET 6TIPHID DMV LoHLUILTL 6v.
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GCxj5F wiLd 8.3 : Ouendaigieen  enemililest  HeenoenW  SpTTUlIe]

Qauwieumy.

uTL Gouem T db e : 03

SHBBBCUBIHGT :
oreweujsenmed GeusfldasmiLiuL  Geusmiiguie:

055580 OuatfFaing WHSI(WmDWTESE OCBT(hHS SLLENIDLILITEIH 65681
QuesiFeilesT 6T606VT FUIEOLBEETUILD IETHBET60M60 6THTLIGHMEBTE BT EIIRIHENEIH
Q@asmHLuTy.

QUETFTST B L LoD, 2 MIFHHHETENIDMUILID HTLIET Digm)IdbH6Tes SH6eVLILTS
BSHMBUD, @FLUUTLDD BevsHTaisensnud LWeaTLBoHS alend @eury.
QuenFeilest 2_ewtenLowImen SLLenoUNNE@ SLSTTLOTET FTRIMIHEM6T (LP6iTellenevll
LBSHSI6UT].

UTL $HenBHdH HLLIOL VIbBTAT  9L,G6VTF60)6013H61T:

(pesaMMIFGSSTD CH, @n&sF s1sduiomear sl oliLbamen aIIuLoTm]
LDTesvTeUT Bemend Bl L6V,

BB 2 _6Ten @dBELLMLILSH6M60 @MenML LeNeRILILS6T LOMMILD LIETNLOLI
dememiliyser 2 _eTendmen, emeu BIFuTHSHaienowmer  UflGFTHem e @ d
sLLTWIOTS alenLweilda@ eiamald Spermed Quedet alenL wieilaaTdl eTaTaid
2 _EWINONU! D(LDSHBLOTHSH6D.

OQuaFaibGflw 0B GHCoulle B Lenlamus HeOUUTHSHMmBL LWTLHSHHS
&HEVHG|ENTUITL 60.

@fiLiumLpp BeusHATaisamen SigliLenL wWnTsd OsmewiL LfleleT eTemieutes (h
emeull LWaTU(bhHEH OCuedFeilear 2 ewienlowimeT &L Lenollenu al6mdoas60.
Quendeilent 2 miFHHHeTenoenwt MBTFCHIMHM GeuliLiesTenenmasT GuTaTmeum6sT
Oaretend /| Ssugreaiaaiul L. QuuTaEsmeT LwaLBHS QUi ev.
sréHsl QuTPlpmEamen sHILOUTE CuaiFamer LFHBHULBHSHIUBDEGE
O55&HBe0ulsT &L Lenlienull LWSTLHSHHO uFHWLTS QHBEGLD 61601 aleTHSH60.

Sewii BSID WS 1YBSGIOTT DLB6VTF63)601HNT:

SyUuL (Beimen Geuliuayenenhenmi GQUEITETEIGET LWETLHSHEH GeuliLeeTEhemnm
aufilLL S euenTHEIMGLD, CLIETFST6T 2 MIAWITHBMH FhHenUld HeiddH600NGLOT60T
ST SLDMENEVSH  HETTLILIL 6V.

Questeiest Ufleyd L L DIOLILIGHHMET UENTEUSMBTET DLMHMEN6L AL 60.
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Cx§5d wi LD 8.4 : Quendeilenn o miFemw SiHer HAPUNueOuTest HToHEmIG6M6

epevld  UGLUUTUWI® Gauieurs.

uTL Goaem T dbaT : 07

SHBBBCUBIHAT :
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

QuesiFest gnl LppTéEsmEGaTIMID uTiéds WFHuUl(hs sTésmiselng BILL
(PG| 610U DUSDGU CQUTHHHLOTE 2 SHTT6mIBIHET L6vLD 61(h&HHIH
ST (Heur.

mBHHCTHMD, DNMBBHMD, FMFCMMID, DILFCHMHMID  eTEvTLIGTTEUDN6BT
GQurplpenmaEemenis uweTubhs g OCueidaiear HApullweouren HTHBBEIGENTTS
ReusAremiLl WHuIL(hs STdamiIsemen  elufliumy.

DIDCHETIH6T, DNEIIHET, DNMBEIH6N 6ISILICTUDDISTT HTHBMIBEHL 63T GLIcTTF6uest
FHTHBEIGmT QUIGUT].

SINNBED Fnl L BIBEHLD 6JNF6V Fnl L BIBEHLD QLIGTFIT eUMETULIGSHIL 65T enessidbdLl
uBLBuUTE Siemeu L ABWMMemL WD BuTsE IHSFEGD sreuend alufliumy.

UTLSMBHH S LIOL D BT6T DBV F63)601BH6NT:

QuasiFert Fnl LGHToHemIS6TID Coeonds Gevshdremi LUulyHuil B HTHEE
&H6MM@G (paTaIflend 2 L wend SMensBeommid, eJendFBsommid, enbHHGTMHMLD,
SIFCHMMLD DB HTHBEIGM6NML LWSTL(HSHS el6ndH60.

SiMemEBeommId, gmFBeummd, MBHHCTOHML WOHMID DVFCHMHMLD Dy dlwl
STHBEISNNGI QUTHSSHIOTET HTHHL QUTMI(LPENMBENENSH  BH6VHHINTUITL 6D.
QueniFert LfleuTsd 2 MIFHWTHSILHUSTEO PLFABCWMHMSHMBHWLD MSHTFCHIHMSHMS
W THTHGD 616015 H6VHSHINTUITL 6D.

QUBTFDIL BT MBHTFNBT 2MHHED Fnl L) HTHBHMS H6VHHINTWITL 6D.

sl RLFCWHMILD HHEIHENTEL DNENBEL OLISTTFEMETUILD, JemFe0 LIS ENEITULD
sTOUTLFfelld Siflevwns U ACUMMensy ailemdasev.

Sewfnil YB@HID WS 1QBSGIOT6T DL GVTF63)6013H6NT:

QuendFeilent Revgdenmi Ll UFHui’ b HToHaEIBaTET HTHHI QUTMI(LPEHMBM 6T
aleNe@GHL LMHMEN60 AT 6D.
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Cxj5d wiLb 8.5 : @ Ui Gl OCuerdFaier LUFHui Bsd ComEHSHule
HenFIL(BHSH06T RUICOENL  EETRIBTEILITT.

uTL Gouemat dHa : 05

SHBBBOLBIH6IT:
oremeuysenmed GeueildasmiLiuL  Geueswiiguier:

e @ Al Ouendelar FHui(bs OCaT@Hsemen gCHT, UTT DlLVG
QumoT (uflaT ysenTs) HmFIUBHHID CHTGHHEHENTS G HTEILITT.

o @F PP (h CueiFaiest @rewiLmougl LUFHui (bdh CHTHH BMEIUD HTETHMS
wHevmeug OFHTGHUWIE HFluBHHID Hatenoule SiQlILeNL uTed Fnmieumy.

UTL $He0BHd S LIOL VIHBTT LG0T F 63631 H6VT:

e o UrHhuil (bl GQueaiFemnsr o uBuTdsa @Gzsm, GMMT, WOHMID LT 6T
USBIHM6T 6THEH60.

o o MrHui bl CuaifFeasr GevsdyemiL FHuI (B sTodsmseilsd FHUBLLEUTS
Ayl GQummeienr @Czsm, QummT wmmId uFT HFIUBHHEIET DMV
BH6VIHSHIEMTUITL 6V.

Sewfnil B@HID WS 1QBESGIOT6T  DLGVTF63)6013H6NI:

o o WHUI (BU GueiFaisar Gevadremmi Ll UFHui (b HTasmmbeiensd  GUDILIHLD
eleneNeBEmeT 6THTEYFMID SpDMEN6V oAU _60.
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Cxi5dF wiLD 8.6 : spmasd  gmeul Beseflen sl Lemwiy, C-X denewilide

(LPEMEIEYSHSHAEMLD, HTHBEIHET 6TaTLSIUDEND SpUie] QFuieumy.

I TEORIE R : 09

HBBBELIBIHNT
oremeuysenmed GeuelldasmiLiuL  Geueswiiguie:

SINMB6L MV (HhHBMET (LpGH60, aUlfl, LemL 6Tl UTGHuUbHHIeUT].
DIMMB60 JMEVL(hdBeT SHBTLLL LyHui BdH STohsmIHee0 FHUBL CUTHma
C - X denewriflesr (pemenoysseienou]L e OHTLTLUUGSSHIEUT].

B(HBTIQH6NT, (LPEVIDTHS OHTIHMULEVTD 6160 DIEHLUWITEMD STEILITI.

M6V 6J606VL (HbBH6IT, NEUMEST6L 6J6m6VL (Hdba6l eTevTLIsumMest (Sp? CiemidbaEThL 63T
BMIBBLILLL  DVFIHET) HTHBLOGTENIOMUI  OTl6TTE GH6EUTTT.

Al et  CarHemeniQUThHeT SWTHHHMEOUD DS  GUIGOL|E M ETU|LD
efluliumy.

C-Mg @ar (wemaiaysaaienwenwl C-X @6l (Wemere shsarenoul el UL (b,
SIUDDISIT  (LPEMEVEYSHHETEMOBET THTLOTMTS SHLLSMET @LIA(HEUT].

C-Mg demewiiiien (penssioysseieniouienmed diflemiigen Camgenssi QuTherieo
WEAWSHNGH BMEMISBLUILLL HTUST CLPEILDTHAYD DSHHIL BT H(HBTIQUITHE|LD
OaTHDULSnIgWIF] 61601 SIDLITENLD  SHTENILIT.

urtLSALLSHe0 Qamhodsiul (eremeurm Sflenmiiger Camgemests QU ([hETHL 63T
UBymahHrent eupmdBaT gOUBSHHID OTeNETEN6! 6TILDHIUTT.

UTL $He0BHdH S 1L 101 IbBTAT 91,660 TF63)6313H61T:

SINMBL JMEVL(HHBMEN (PFH6e0, auldl, LehL 61Tl UTGUBSSHMEL aleNSbHe0.
SNMBL JMeVL_(hdbBaler Guendlad @uieoysenTen 2 _([hHGBlemen, QsTHBlensv,
asmrdHmer Gureimeunenm  afleneseL.

C - X Uenenilidest (Lpsnedie s SHTenLOWITED DHDENBED 6J6M6VL (HhbH6IT  SB(HBTLLLI
GrHui’ s FrosmBaTe0 FHUBL CUTHMBH H6LHEBIMTWITLED WOHMID HHHD
F1eHHD CuTLQUIBLD STHBTS G([HBHEVTID 6TTOD IETHSH6D.

JMI6L JMEVL (HHBHAMETHILD N6UMETTED 6J6M6VL (HhdbE6MIGHID SHHBTLLL AFHui’ (hd
FHTHBD FTJUTS HTHBLOGIENOMUIS BHEVHSHINTUITL 60.

Hflemigest Camgemenl QUITHeT SWmfldbHemeould mmId YBTTHHTeT eupmig
sEpLeT SfeTlger CFrsmes QUTHONET HTHBHMBUD NETHE60.
Hflemi gt Cangement QuUTHeiaeTen SMemHL OCBHTGHHUIGT BHHBTLL G
SHFTENLOMUWIULILD (LPELSHHBTEMOMWIU|D Tl6TSHH60.
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Sl BGID WHNN 1QBSGION6T DL, GEVTF63)601H6IT:

STLULL(H6TT6N (LP6VEInDNIF GHHTHRIBEMNNG 6L DDENB6V 6JeM6VL (Hdbm6ienT FTHH
LOTEOT 6T606VME &L L 6MLDLILISENEMUILD 61(LDSHID LOHMID SieUDHD (LPSH6V, 6uldl, LenL
MV (HBE6T 61601l LUTGHUBSHID DLHMene0 LoHIIL 60.

GO L SHBTIQHEDHLET DIDMB6L 6JeN6VL (HHH6NMEIT HTHEHMIE6MT alen6re]
BHMEN 1HT6] FnmId SpMMeN6L AL 6.
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Gx»j54 wrLib 8.7 : Uememtiiy 2 Heum@w /2 _enLujd aihsHHer SigliienLulso

SINMB6L 6§V (hbBeest SHBTLLL FHUI (B HToHSHI
SHEMONL  LIGSHBHTUIGUT]

urL Gouemat dbaT : 03

SHBBBELIBIH T
reveaufsemed GeuefldsriLiuL  Geouemiguie:

DIMMB60 JMEVL(hbBeMesT SHBTLLL LTS (bdh HTHERIBEHHEH Q([H FTHHW
LOTEO LITENSHEHOT 26660 6160TL6NSH SIeNLWITENLD  SHITEITLIT.

SINMB0 M6Vl (hdbdeflenr &HBTLLL UrHuil(bs sToasmiseflsd Nensmwili
2 MLHNID Lemewili 2 HauTtsHad @8y GEIsHdled HLOUDMTE Dihenent
R UYSH HTHHWLTS alufliumy.

SNMB0 eVl (hdbdeilenr &HBTLLL LUrHuil(bs sToamiseflsd Nensmwili
2 mLbd L6l yHw enewiliy 2 (HeuTHeImed DB @[h LIgd HTHBEIH6NMTH
ellufliumy.

UTL $H6mSHH HILIOL gVIbBTAT  DLB60TF60)6013H60T:

Uewewiliy 2 _enL e opmid Uenewiliy 2 (HeuTHeo LgHein@G @enLulevmest
Cry @emLBsusmenuiest QUL UTD DDMB60  6JM6VL (HhH6MeST  BHBTLLLI
WrHui (bs sTohsmEainG S FTSHWLTET UTNSHDHT 2 _6Tene 616 DMLl
LU(BHSHSH60.

R UYSSTHERIGNNNGL Q[H LYdH HTEERIESMDEGID QUTHHSHLOTET 2 HTJ6wIm
SO LWRTUBSHS SHTHBRIGMENS HEVHHIMTUITL 60.

YUmL SIMen&E60 6§60l (hdbdHei mHUgd HTdHal QUTMpenma@ FHUbauSNEHLD
(PBH6L DINENEBEL 6Jem6VL(hdbEB6T @(h LIgdhdmasll GUTM(enmdd FHLIGOUSMEGHLOTET
BTLLSMS 2 _(HeurdaluBld GeLBlensvd sT@uT sppweiear 2 midd Hereno
ulest SHgLILIMLUTED BHEVHSHIMTUITL 6V.

Sewii YBSID WS 1YBSGIOTT DLGGVTF60)601H6NT:

QUTHSBLOTRT 2_SHTTEMIRIBHMETL LWSTL(HSHH DDMB0  Jemevl (hd6eMest e (h
U WOHMID B[ UIYdH SHTHEHHRIBMET aleToH@GHD SpMHmeney AT 6L.
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9v@H 09: P FFen0IdH AHT6I (haTanm BFHeolF BGIFJenadbaeil

Cxyjsd 9.0 : QL Sgmens Casmeui(heren CFmHamFBayameuseissr &L L enLoLl

dne Gueling @emLuleorst GHTLTeHU L TTUlIe
Qzuieumy.

Gxj54 wiLid 9.1 : SN BCaTed dafledi S LewWLLLY, &STU -@L &FFei

Uenewiifenigid, L dlaFer - maygFer  Llenenililengib
(PN SH BN, HTHBMBIHET  6IQILIIMEND  SpTTUI6]
Qauwieury.

uTL Gouem T dba : 08

SHBBBEUBIHAT :

oreweujsenmed GeusfldsmiLiuL  Geusmiiguien:

SINBCHTELOHEMEN (LpH60, 6ULPl, LeHL 6160 6UMBLILIBHSHIEUT.
anaCarevseienr O - H demewmitidengid C - O Wenewilllengild  (wemeie]s
SHestenoenwt  elufliumy.

INBCHTeLE6TeT QUENTHH @UIOLHEMET, MU MBTFIT  LIen6wTLILEHEm 6N
2 HeuTs@GL SpmmeviL e (abitily) OsTLyu®GSSIeuT].

SNECaTeLH6T QM GeusiGoum (emmaailed HTasmIBeTe FHUbams O - H
Henewiiiy 2 enLeuseat cweowpd C-O Nenswili 2 _enL6ug et LPeO(IPLD SIMleury.
HBr, HL, PCL, / PBr,, PCl; 2_Leimen oimasGamevseilear smpriii UyHui’ (bs
srésmismen C- O demeniliy o enLeuseamed 6lend@eur.
N&CaTeLHEHLET OFbhd Feoyflaslleon D005 SIdaiD @lenal (b
BIemHOID SHAIWUTHS STHSOMLUIDCUTEH QUDILHBLD alen6NTeyHemeN 6T(LOSIEUT.
sifev  (eiiailemeouled DiMEBCHTLHMNHHH BvGHouTs SHTCUTHDHMUIGTHEIT
2 _(HEUT@GHEUNS UMM (PH6ev, U, LewL GuieoL e QHTLTLUBSHSHI6UT].
(WPH60, eulfl, OHMID UL NEBCHTe0H6T CeusiCGoum e HCWMHMID H([HelsHETHL 63T
FSTEHmLWWBUTH CeausiBGumiaisons HBLBH OCETaTOImMS DIEHLWTETLD
SMleumy.

SIMBCHTLHMET BUIOLBMEN SleupemmF GFTHeHEH UTTUUSET cpevld L6
Qauwieury.
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UTL $HenBHdHh HLLIOL VIbBTAT  9L,G60TF60)6013H61T:

SINHCHTLHMET (WH60, 6ulfl, yemL eter -OH gnl L mas Oamenie C e
QLT D MEIHFHIOTEN DIMENBED Fnl L BIS6GT  6TeRTenNHeNBMUIL  LWTLH SIS
U B LIL(HSHFH60.

SIMBCHTVHMET (LpeVBInMMMLE BeUTFF alenFsenenuid , SleunMleT cLP6VTs
FHewflemoud 2 uBundsHg OasTHBleme0, 2 (HEGHmev, @mIHmer GCuTSID
Quendas BuieoLH6M6T LOTMIHEOEHMET 6\ll6NTEHBH6V.

O-H demewiliy 2 enL gL FHUBLD SHToHBEIEmen alLflehsev.

C-0 Uemeniiy o g6 FHUBLD SHTHEBHEISMEN alLIfleH5H60.
STCUTHHMWIENTHT 2 (HeuTHEIUBLD FTT 2 _MIHBEVNUS HHSHIUHT CLPEVLD
wWPps60, anfl, UL msCamesamen Caumnifiiugne ZnCl Gem HCl (résrde
Carmpemen) o L 6iTesl SHTHBMIGEN6NTSH H6VHSHINTUITL 6V.

Qs H,SO, @isvevg ALO, o Lemen BéEed sréasgdlar Gurg omdsisel
2 (HOUTGHUMBHSH H6VHSHIENTUITL 60.

IINFBCHTeVE6eT QULACLDMS HTHBEIBM6T 661D EHH60.

QAUTHDHHIOT6T  LIFCFTIH63)601 HAT:

SImECaTeLH6TET @uisoLsenenll LFICFTHSHH60.

Sewiii BSID WS 1YBSGIOTT DLG6VTF63)601H6NT:

SIUULL  epevsSFnmmIF GHHTHHDCHMU DDHBBHTEOHEMET FTHAHULILDTET 616060TH
BLLMIOLILBSHMETULD 6T(IPHID SpMMEneL LG 6.

GOUILLU’ L Cargpenerl QUTHLBEBLET ANSCHTEOHMNST  HTHBMEIH6N60T
allemeneysemen 61&HT6y Fnmid SLMMEN6EY AL 6D.
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633548 wiLw 9.2 : UGemellent sradsmisemen et C - O emewiliy LoHMILD

O - H dememwidest  ongliuent_uled L@Lumuieur.

urL Gouem et dbaT : 04

SHBBBEUBIHAT :
oremeuysenmed GeueildasriLiuL  Geueswiiguie:

SINBCHTeVEMID LTTHE LIBaTe0H6T 66T D6V HETEMLD FnlgUid| 6T6TLINS
ellenas@6umy.

SIMBCHTeVH6NT FHUGBL SHBILLU LFHUIL(hs STdsmimeTs0 LIGaITe0H6T 6565t
FHUBEUSHELMED 6TTLIENS A6 G 6UT].

liGestmed BamguishgILaid, GFmguid MHETTLmHF (HLeID FHUBLD HTHEHMIGBEN6NEH
FamIGUT(.

erel GFmheneade cpevld LIBemedest Guicoysemenl udey QFuieumy.

UTLSHMBHH S LIOL gD BT6T DL B60TF63)601FH6IT:

UGerm oiwenr ufleured 2 mFwnssliuboimss &mHHME@TaIH LNG6urmeden
SIO6VHHETENLOMUI )61 D6V,

SIMBCHTeVHNT FHUBL SMHBTLLL WSl (hdh SToHBmRIBM6ET MHILIHSH6m 60 S 6168
B iGamevs6lel HThsLOGTENDMUL Ai6TEHH60.

MBTFST LIS ENETUILD 60BIL T allenFHenenud LWSTUGSS LIGeuTelles
Quendlad RUIOLBM6ENSH H6EVHGHIENTUITL 6D.

Gamywis L id CamguIenHLOSOTTLeNFL (HLILOTET  HTHEBISMENL  LIWTUHSHS
UGemellet oil6vsd HETEMLDMUIS  &HEVHSHIENTUWITL 60.

QAUTHDHHIOT6T  LIFCFT3H63)601 HVT:

UBemellest Guieoysements LG HHHe0

et B@HID WS 1QBESGIOTT DL GVTF63)6013H6NT:

UGemellest o wif Sblevsaaienwaml MBCHTOHEHLT @ULIBLD DLDHMEN6L
&L 60.
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GCxj5F wiLp 9.3 : UBenmedlest -OH  QOam@dl  OQueider  ausmemuigdled
JOUBHSHID STHBHHET len6Tened S TTUIIT].

uTL Gouem et db e : 02

HBBBCLIBIH T
oremeujsenTed GeueflsasriLiuL.  Geouewnguie:

o 1i8amelett WyHuiL(hsh sréssmsefey, UFHl Qurmer -OH @l LsHn@F
gmjurs @GxsT (2, 6) wHMID ugT (4) BLEIE6TND GFHL 6T DML WIT6NLD
SHTEVTLIT.

o geir LiBenmellaeen IGyTOMMIE euemenwIOTeNg GueiFaievid LUTTHE RevSHHT
QITQHEHL 6T NTUTHS — HTHBOMLUD 6163 661 (&H6UT].

UTL $HenBHdHh HLLIOL VibBTAT  9L,G60TF60)6013H61T:

o iBanmellent YBIMSGemmD, mBSHHCTOHMD Spdw  FHuI (b HTHBEIBM 6N
-OH a&lLgdar Oaeveursdenmed goub @Cxsm urm eufleamlLed ees
BH6VIHGHIEMTUITL 6V.

o ufley simwlyssmen 2 LCWTHGSH LIGaTTeeIg FHThGHmenen QueTFaIL 66T
RUIBSH60.

et B@HID WS 1QBSGIOTT DL GVTF63)6013H6NT:
o griuL Gamgements GQumELserLer NGameler NFHuil b HTHBHEIHM6NT
alend@ SpmMeney HUILIL60.

62



Cxj5d wliLd 9.4 : SV mBL_(hbHeNegId SHBMTaIEaTaSHID LlenemiliLmeig

(PMTTIEYSH HIEWD, BIFOUTSH SHIEMD 2D UMD
HTHBBIHET (LPEULD D _GHTJEIBIBTLIY SLFTUIGUT.

uTL Gouem et dbaT : 16

SHBBBCUBIBGT :
reeujsenmed QeuefldasriLiuL  Geuemiiguwier:

BTUMEY Fal LSHHT BIFOUTH SHesTenoenl 6lemds@Heur.

i BL(Hhbsenagid SHBmTaTEaillasid alCFL HTHERIHNMTHDS HHBTL LS
Gl LD STHBEIBMN6EN 6618 G6UT].

dAflemiligen BarmeneiGurhenLand HCN o Laid jevgemsl (haeiargid
ENCoraisafegid SHBTLLE gl ldh HTHEL QUTMpenmenwt ellemd@eury.
SlVYmEL (hdbBeMagHid FHBoTaIEafaHd 2, 4 - SHOBSHHCIT Hemered
mET@ILaTel FTéassHe -NH, Os1@d C=0 sl Lz SToH0mLbS
HrSBAILGSSieums  Sipleuy.

a-H m o mrw smumersd BFjeneuseaie HTH@GHIHMMOS SHGHbhHDH 2 SHTJ6wIml
&6 LweTU(hSHHs Smestiiiumy.

MHMIL(H HTDHHID HHAIHETEL DIeVIYMBL (HHEHLD HNCMTEIHEHLD DIMHBHBGHT6D
&HONMMTHS STDSHSLUUBLD 616 DIMleumy.

SHCoraisaied UTTHE ieVYmaL (hE6T e Rev@GHauTs L FBwmmLoenL wjb
61631 SIMl6ury.

QurmSBwTen CFTHmaBmen LWSTL(BHSHE DleVYmndL (hbBemenuid SHEMITeT
smenuld CeumiLhe g @ eUBIGTEILIT.

UTL $He0BHdH S LIOL VIbBTAT  D1L,E60TF 63631 3H61T:

SIVYMBL_(HhdHeT HmID SHBmTaTHafaeTen STUMETED HTUTET (LPEN6TES
BHEENLOMUIS  HEVBSHIMTUWITL 60, NSHSHILET D60VIYenHL (HH6IT, SHEMTEIIHEIT 6T6TLIST
eupmlest AMUNWIEOUITET HTHBRIBENTS SHHBTLLS Fnl L HTHBHRIGMET cl6THH60.

2ieOpmal (hoser, SHemTaEise e LiAIH, oiebeog NaBH, 2 1 a1 oienLujbd
BTDHHMEVU|LD, HMeNH QHTLIHG BILLGLUMDULILD 2 &HhEH 2 ST RISEm6ILI
LweTu®BSSH allendaseL.

snBmreasenLea @UIBLEUTSE 0YmaBL (hH6T Gev@HaTE L FGWMHMLOeHL 61
MBHDH  BH6VHFHENTUITL 6D.

a - srueiaeien H @6t oi0leusse1enoulsd smUsmensd dnl LoHar alensneneid
&H6EVHG|ENTUWITL 60.
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QAUITHBHHIOTGT  LIFGFT I 63601 3H6VT:

o maL (haeT, SNCMTEIH6T siaTUeuMMINBTET LFICHTHMETHET.

St B@HID WS 19BEGHIOT6T DL BGEVTF63)601HAI:
o GOIUMILLULL CFrgamenll QUITHLSEHLET HTLMETED CFTmeUBT6IT HITHEHMIB6T6IT
aleneneysenen 61HT6| Famid SLMMEN6L LI 6D.
o 9RMBL (hH6T, SNCITRIH6T eTeTLTEUNMGT HHBTL LS Fnl L DHNTHBBISEN6NT

alend@GL pmMened AU 6D.
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Cxj5F wiLd 9.5 : sTOUT  felld  Sidlevmisafleng &L LenLoLiLdsememu|wd

Bwedy smenud Boum @l HFemens Gsmemiheiten CaFmens
Baxyemeu HEHL6TT GLULINHEUTT.

UL Gouemat dbaT : 10

SHBBBCUBIHGT :
reveujsenTed GeuefldasriLiuL  Geuemiiguwier:

&TOUT. &eld  oifevmimeienr Quends GuieOLEemen  SieuMMIesT &L L eDLOLIL|L 63T
OBTLIULGSSIUT].

STOUTL 5605 SIDeUBEBET HTUMETED Fal LSHMEHH (C = 0) Odmemi(heiTene 66
SMleumy.

sTOUTLFelld idlevmIEeT, DMBCHTeLHT , LIGIT6L 6eTaTLaTOUMMNGT  DiLdl6v
Buisosemnen Gamguid, GFmguid MeOITLena (b BISsmIFev, GFmguid STLGTIHN
BissmyFe0 wmmid CFmguid @RmBTUGETDHN HBISHMIF6L  6T6TLIGTEUMMIL 63T 60T
FHTHBEIGMETL LweTUBSHH @UiHeury.

STOUTL&d IO6VBIHET HHBTYBEHLET STHBLOMLUIDOUTSH FHUI (hs STHHMEI
sM6eNH OBT(HHGWD 6T, DYETED S6VIgMBL (BH6T LOOMMID SHEDTETTSHET
Fl L HTHBRIBMNS QBTHHEGHID 6TeTad Dipeur.

sTOUTLFflells sidlevmiseaieng Sueo semenud SHThemISmenuid Caradllumy.

UTL $HenBHdHh HLLIOL VIbBTAT  9L,G60TF60)6013H61T:

UBenmevmeT, SNEBCHTe0H6T eleiUMMIL T @ULIBLOUTE STOUTL Fedld
SifevmIBeTeT 2 W OVSHSHITMMU 6D 60.

C-OH denewiiiy 2 _enL g ei FHUBLD STOUTL Helld idlevmIBemen &HTohabml
BHM6NSH  H6VHSHINITITL 6V.

STOUT. FelbsL060MBIBMET BHTDHHED HTHBBIGMENH H6VHHINTUWITL 60.

QAUTHDHHIOT6T  LIFGFTIH63)I601HAT:

asTeur’ felssleomsaier fev @uicoysenentt uflGFTHHH60.

(DOOSHHEOD, HTDHSID SWEI, CTHHHTMEBBLD)

Sewfnil YB@HID WS 1BSGIOTT D G6VTF 63)6313H6N:

Goum GCogasCayemousenLer STOUTL feddaiilevmiseilen SievdHeaTamoemu
QUGB SLOmensL LT 6.

STUULL CaamanFBajeneusmellen SiflevsHarenoulles FFlWMeT LOTMIHeN60 6T1(LDSID
SLOMEN6L AL 6.
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Cxj5d wl LD 9.6 : sifleoll QuuiFHseaien aIBFL FHTHBEIHM6ET SpTTUICUT].

uTL Goremat dHa : 06

SHBBBCUBIHGT :
oreweujsenmed GeusfldasmiLiuL.  Geusmiiguien:

sl  QuumiFseflesr HApilweouren HTeEsmISeT SMHBTLLL  LWFHuil (bs
BHTHBBIBET 6160  DIMGUT].

oiflev  GHCenmenyL (Hbsemen FADUINICOLITET HTHBBIBENENT 2 _HIT[JI0IHRISHGTHL 63T
TSI

1G:SHBHTHeMeT FPUNLIOUTET HTHEBBIBEN6ENT 2 _HTJ6I0TEIHEHL6IT  6T(LOHIGUT].
gemL_(hHHafer FAMUNWEOUTRT HTHBRIGMET 2 HTJ6IMRIGBEHL 6T 6T(LDHIUT].
aifleolt QumFHHeflesr 6T606VTH BHTHBRIBMVID HTLIEHETEOBTLIST & (hHBITIQUNETTE0
STHBUUBLD 6160 Sinleury.

Siflev GHBemmenylign@GHLd BGFTgpuId MSHETTLFLIgMESGHID BeNLUIEOTET HTbbHH6T
QuTEN(LpENMEMUI  6T(LDSHIEUTT.

UTL $He0BHdH S 1L 101 IbBTAT  D1L,E60TF 63601 3H61T:

HGHbHS 2 _FHTIewmEmen 2 LGWTHHH sTOUT. Felld Didevsdle CQumigHsenTent
siflev GBIl BhEH6T, 1HSHBTH6T, gL (HheHHT 616t LssToum MM &
QUTHBHBHTET B LmWLIYSHmT AN (PHD CFUIH60.

aifleolt QumIFE6ilen 616060TdH HTHBMIBOMCID (LPHEVTEUS I LIQUITEIZHI, S(HBTIY
ullesTTed BTUMETED Fnl L SH6VIGTEN HTUST gl HTHBULGLD 61601 661 EHSH60.

1GHHBHTHMABID JMOL (HHEHMMBIFGID SHTDHHEM6VH HEVHHINTUITL 60.

Sewfinil YB@HID WS 1BSGIOTT Y G6VTF 63)6313H6N:

sTuUlL Gargemetll QUTHLBEHLST /| HTHEBEHLET  SHOOLIGOUMIHSETT60
2 _([HeuTdsULBLD QUTHBHLOTET elenemGOUIT[HLSEN6T 6I(IDHID SpMHMENeL LOAHLIIL 60.
Sraul L wwrpPbhamen GHsIUUlL FThsmIBmen 2 LGWTdHGHF GFUiuw
SLHMEN60 LI 6V.
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vG 10: OBHIFoneoIdh ABTewIL BFHaTIF GFJemnaldba

Gxj5d 10.0 : mbHIFmeas OaTemiheten  BFmens  CFyemeudserient
sLLmLUIIDGL Quetlin@Gn  GenLuleomer GHTLFenu
SLTTUWIGUTY

63§54 wi L 10.1: Sifeimemenud iefleSenenujd eummles FmUiwisoumest
HTHBEIGBNMMBHID, GUIOLBOMNAIHID SigliLenLuled UGS
SHTWIEUT].

UL Goremaen Hal : 08

SHBBBCUBIHGT :
oreweujsenmed GeusfldasmiLiuL.  Geusmiiguien:

(WH60, U, LJenL 6168 SHLEEIHETEN UMBBHEMEL  LITGLIBSHSHIGUT].
UTLSILSH0 Qambhasiul (heten CFmsHamell QUT(HeTHEHL T (LPH6D DIENLO6T
H6M&ST HTHBBIBEN6N 6T(LDGHIEUTI.

SIUUL (heTen HTHERISMNST DMleneult UTLSHH L SHHO SHTULL(HeTen DLSeIH6
Gouml QHTPOHUTL (B Fnl LmiseT GaTLgumet wrpmibhaefed AyGumdliumy.
QuenFaiL &1 @UIIGBLELTSH ieflelenr @evgdHyenmi Ll NyHui (bs STEEHIME
2 WJ FHTHGHIMST 2 _HLWnS 616N EHeUT].

SiefeSamiL et LCITISelett HTHBMBIHM6NT 6T(LDSHIEUTIT.

UTL 60D S 1L 101 IbBTHAT  D1L,E60TF63)6013H61T:

MBBIFOIDGE BMETHBLILL L. DINENDH60 Fnl L BIH6M6T 6TmINIGenHMUIG SH(HBHHM
OxTewI(h DMDGTIHM6NT /| JSETHMET  (LPH6V, UL, LenL 6Tl LT GLUBHSHSHM60
a6 H60.

SieeSement SGyToPS SiSenTa  SN(WPWSILIBHSHSH60.

SIMLOETH6NT | SIBSIH6T HHBTQUITES QHTHDNUGBL SHTHSRIHM6ND H60HIHIEN]T
wIrL_60.

SIMLOTTHEHL 6T MBHHTH IOVSHT HTHEBBISEN6NDH  HEVHHIMTUITL 60.

Sl et UGSt SHTHeHmeES leNobHev.

Sewfnil YB@HID WS 1QBSGIOT6T DL GVTF63)6013H6NT:

SIUUL(HETEN  JISBTHM6T  (LpH60, 6uldl, LewL 6Teill UTGUBSHBHID SpDMeN60
AL 6.

Slfeisale HTHEmIST QFHTLIUTET eTamwl BFmen wrmMhamend GaFuiuw
SLOMEN6L AL 6.
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Cxj5F wiLw 10.2: DIBSIHMNEIT  cLpevd HeVMEmUL  gJemetul BGFmeg Caemeu
sEnpLel QUL (R CoumiuBsHaleuT.

uTL Goaem T dbaT : 02

HBBBELITBIH T
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:
®  (IpHEV SIMIHAMIT  (LPEVHBHETMIDNU  MBIHTFHT  SignielaeTen HalFGFmig
RVSHATBIHT FTTUNMETNED FlMLBBHInQWl HesTenoulleT DQlienLufled iH6st
IINHCHTLHT ieTleSest, (PHeD ML (HH6T eTTLeUMMIL 65T @LILI(Heur.

UTL $He0BHdH S 1L IOL IbBTAT  91L,660TF63)6013H61T:
* MHHIFI  SlgmialaeTen HANFGFTY @R6VHHTETHMET  6ULDMHI(GLOT M M6N 6V
o LB SiSaseiler (e Ruisdenu allenese0.
*  SISHIBENT (LPEVSHSHATMDMU SMEBCHTEOHEHL T GLILTIL 60.
o UDMIS (LPHL SETHENET LPEVHHTMOMUI  SieveSemIL 68T LI 60.

*  SISHIBEHT LPEVHHATENLOMUI 6]6MLOL (HHHEHL BT @LILIL6V.

et B@HID WS 1QBESGIOTT DL GVTF63)6013H6NT:
*  SISEIHOMET LPELSHHAIMDMU DNBHBHTEV, ieNedest, DGLOTENUT 6TaTLIMMIL 63T
@UIGBL SLOHmensL UL 6v.
°* mBFHIFmNE CaTaniheren HIUULL CFTameusee (LPELHHBTENLOMUI a6 EHLD
SLOMEN6L LI 6.
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Cxi5F wiiLw 10.3 : FyGamaiiwid 2 Lyssaien HTHERISEMET D TTUleuTT.

TR E : 04

SBBBELINIE T

wreweujsenmed GeusfldsmiLluL. Geuesiiguien:

rrBamefiwid 2 udlssr swrfiusnu  elufliuy.

w7, H.PO,, CuCl, CuCN, CuBr, KI eaeweuppier ryGsreiwn o (issere
HTHBEISHEN6N  6T(LOHIGUTT.

N, aal L Slpps GeusfGumid saltwremaswred -N=N" gal b GeusiBeumme
gemeill dnl Lmseafenmsd @ev@Geurs wwrmf®G GewwiuBld sten imleury.
-N=N' &lLD @esIHrenmpursOFwpuBd eter  Dipleumi.

FrBsmeiw 2 Lyssenerl uwWsTU(BSHS ieledanssTear GFToHems SHenend
QFLIMFZIL 6T DiUGTOImISMETL UHley GFuisury.

UTLGenSHdh S L0 sNishBTes1 91,6601 Femesldberl:

Fr@Gameiuw 2 Oys SWifle@s wepamws GOHUIlL GeulumblemsouL snid
HGHHS BULSMIHEHLEDID aT6THDH60.

By, H,PO,, CuCl, CuCN, CuBr, KI eaeueappLer ryGsraiwun o (st
FHTHBRIGENENTSH  H6VHEHIeNTLITL 6V.

FrBaTaliud 2 Lyssenr @esHrammourss GsTPHDUBLD DLHmened alsmebseD.

QUT(HH BT LIFCFTHeDDIHaIT:

FyGamefiun 2 14ys5 swrflssemsol uwauhss sieflesalnarar BT sHemensme.

Somtini’ B@ID wHMI YBHWwIr 9,GTF 63)6013H6Nl:

Fr@ameiwd 2 (ys GSHTLIUTS UPRIGLUHL STHEEIGBEHHGI GUT([HESLOTes
alleneTayHemeN 6T(LHID BLHMENY LOFLILTL 60.
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Spvg 11: Sysruissr RuibdaTuied

Cxyad 11.0 : @reTwend SHTHE0LTEN HTEEMIHHNBS HeTeudHsID

FTEBGHH  aiBFmHE  SLELUGBSHEUBID BTSN
Quissaiwsd BaTLUT(HEmenl LIWsTL(BSHSHI6UMT.

Cxj5d wirLm 11.1: BrFTWeH HTHIEIB6GT STHE aIHHMBU|ID, HTHEHHDH

EMBHL LTHHSLD SHTTenISeNEMULD, SHTEHENIHHMBH H601H6m60
W  sPlpasluBGSHSHIeUT].

LT G a6 611 36Nl : 06

SBBHBeUBIBT :

wremeujsenmed QeuefldaTLiuL.  GeusnTigwie:

OeusuBaum aigmimeTs0 @LDOUDID @TFTWEIS SHTHERIBEHHESG 2 HTJEIEN6TSH
FHmeug|L et GeusuBsum FHTHemIS6TET aidmISmeTULD QULIHEUT].
HTHBCLoTEN6 aiSHmBL UTHSBGW HTTenisaT-Geuliupemev, GFmle] (SipsHHLID),
Guendla FHeTen (HThHHere GMUTLL) 2MHEH6T 6T6TLMDEND 6N ULITETIES
STEmTLTT.

aA+bB — cC+dD esiug @G GUIZDLILGSHL BsTwems STEBLTED
616018 SmMIeUT].

H1aEE0WTaar aiasmad Hemileuded USTTSS6WTaEMa CFfalsd gHuBLD
OTHDL SIGULIENLE STFEMILTEGHLD ETOTLMBS FnDIGUT].

FTEBHIH aIGSMBS HTHH A @1 QFpelsd goHuUBLD WTMHOWL SFTFUTET

AC
aiBLTS —[ AAJ Slevevg| eallemeney D @eir Gaflalsd gnHuUBLL LOTHDLD
t
: ( CDJ Y :
FTIUTS suen eill6Vd & euTLILI(HSHSHIGUTT.
At

SIUULL HThSOWTaEe aubeuTm HTHblaEnd DBHDULIGL aigHn el
allen6aYBEHLD 2 (HEUTGHLD SIH(PLD FLoemsvsv 6Te0r allLFILILIT].
sTaEOWTaEhar SisHOULGL aisld Jsveugalmene gearar GHTaimid aisw
2 _flu usTTHBHEEe6T LIFTNS (& 6EEIEM SHREUNTHBGSGD 6I6ILINS FnI6UT].
A—CJZL[A("U] sTeImeuT) QUITHIeuTs  61(HHSHIENTLULITY.
At d\ At

aBSOITH WTHPSIDGID STésaisd greg Gpsded Gsfeisd gHuGD
THOLD eTed  GMIUIHeuT].

FHTHBMBD = — i[
a
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GMSs @ SJUULL LIDT ieney LIPDSHNG, 06HS CBISMmE iz
Slenai(hEefled LWt UBHSH ST 6THTUMS 2 HTTIBISM6eNd G ment (h
elend@GHeury. (aigd oc -

FHTHEHMGHHRIBMET QLIIHUSNEG LUSTTSHELOTEMNIET DieTaled SHRISEUETEN GUIeOL|S6N
(Bp&FQamley, Hevmsed GUTRIM) VLG OFMeneuU|ld LWTUBHSHD (PIQU|LD
616018  FnmIeUTy.

FHTHEHMNHEIBMENGS HlWoubNG CHIHMmB REVGHUTH DeNHBHIIQUI GLDGI6UT 6T
FHTHBEIHENET 2 HTJeIoTHd OsmHLUUT].

UTLSMNBHH HLLIOL gIHBT6T DBV F63I601BH6IT:

2 HhH 2 HTJIMBIGM6T 6UPEIS CQeuaiGoum HTHBREIBMEET HTdHDHEIBMIHN6NT
RUIBSH60.
FTHHCUBHMBL UTHBGW STyemisemen alufldse.
(Qeutiuplenso, QFney / DipsHHD, HToHHBefMaT CUENHBS Heenio, D)
FHTHHD6T, AleN6TEH6T FTTUTH QI HTHHHH 6idsmsd gA +bB — ¢C +dD
UM IMISHSH6V.

AC, AC,
FHTHBAIHD = —(T) SIVVGH BHTHBOIHD = (Tt) (BTéHd uwsTUBSSL
up eisw) (elememe] o [HuT@GW aisHb)
@auGeuTH HTHHUD DBOOUUBL aiHUD @aIGeTH aleneTab 2 (HeUTEGL
AIH(LPLD FIOLDEVEL 6THTLINS 6UeIUL|MISHSH6V.
RMH STHH DBHOULGL IHD VLG @R 6lmene| 2 (HeuT@Gw aiHLD
SILUUSTTHHHH LIFIOTHIDH (GHMIBHH0 SHHIBUETENH| 6T60IH FnMIFH60.
R QuTgeuTen HTHBHHL alemene] 2 HUTGW 6IHD HTHE HSHOLILHLD
aizd etauauDenm @UIGL Burg WeTeumomm SmevrliLBLD.

1(AC, ) _ 1{ACy | _1[AC.\_1[AC,

a\ At b\ At ) e\ At ) d\ At
b UMBH HTEHHHNGWL, PIevd CrrsdHsd Maupd GFfeywmmmd Hgiomers
GMBHIHTL UGHBBUUGL Curgk OGupliubeoug HTHEEAIBD LG 6160

SIMWPSLILBSHH60.
Bo, STUIMID, HVEIBLSHEMD, 6uTy] GeuafGumpmd Gumeim GuieoLse

FHTHHABHHMB DGMIUSNEG UWRTLUBHSHHIUMNSHEH HEVHEHIENTUITL 6D.
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Senitnit yB@HD WwHMI YBEGIWwTer 95,60 F)6HNT:

Qm SIUU'L FTEeSHE @F BDaisdlea 2 HaumGhd aisn /| uweaTubhSHHID
AlBD SIULIYET Jemeuil BemIGsT FTIUTE STosaismIsmen @UIBL DLDDEN6VE
SeTUL(BSH60.

OFeysEnd FTUTEn GHIMIGBEHLD SHFLILIGST AAC B 2 LBWTHSH STEHIBH
t

MBB BWIBGD DLOHOMEVE HeWULIBHSH6L.

STUULL. STHBEIGNNDGHSD STHBGHEIHMET DIsNBGHID 2 HhHSH (PHDEHET GQHTLT

urest Gaeail@et BsL (B WHUIL6D.
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63558 wirLw 11.2: BTHEBNBHMBL LUTHEBGW HTyemiseien GFeeurdens

e GHoUBMNG (LPeSImmm  BuibHelued OCBTeTenEemUIL
UwieTU(hSHSI6UT.

urL Gouemat dbaT : 06

SHBBBCUBISHGT :
reeujsenmed GeuefldasriLiuL  Geuemiiguwier:

RHLYSBHTHBOLOTRINE FHE UMILLHEMS GUDTEUTT.

goupgsd 61D USHHMD 6UMTeT60HH6NTLILIHSHHIEUT].

BTeEaOLTEN HHusNEG deufwomer CoHemeusemenl LILIQuIsOLIBHSHI6UT].
GauliuBlemevenil JHBFBSHDOUTGI (LpevBInMIHeMaT BUIbsFFSHUID AHBFHEEGWD
CTEILNHS  FnMIGUT].

Bm Gouml GeuliumlensvEeiled euUTU| (LPEVSEMIBEHHBTET  6T6MEMLOWITHBLILIL L
augeusFHNGFw Curlgiomeies LTLDLGD suememulenul suemFeug L 6T euGeumiul L
Qeuliuplensvasefled cpsudanmiseilar @uiss FhHl uFbumed QUIBT].
OeuliuBleney SIHSFILSTEL LPLSInMIB6TETT RUIbHEFFEd JNHBFILGI T DIHETTEL
SleupPlest Lwieieen GLoTglemnaddeient  6T6wTenismEHEHD AHBFILSTEO HTHH
Ouredlen aisd SiHEFILMS el6ndEH6uTy.

Qaley QFHTLIUTET 6TamienmidBEHmel LWRTLUGSHSH @r6e0@ CorsdHed @
BI6ULGHBG W BomHed ecrenienldmad AHBFIUSmeT allend: GH6uUT.
HenawasliuhHSIUL L Grgiensseaier eeauamisams QLoTsd GLomgienss et
cTeuTenNBMNBH G Chialdld FIONT 61eTdh FnmeUT.

UTL $H60BHdH S 1L I1O1L IbBTAT  D1,660TF 63601 H6NT:

gounFHHmU  UMTUWINIGHSH6V.

RUHLYSHTHERIGNMDE 6T6U6UTN Fobd GUMTULBIBET UDToUS| 6160 cl6NTeH60.
Gurgism CFHTaTMSLILY QM HTHHLD HHWaFNGHS CHmeuTar QlILIENL &
Bxpremeusemen ailLflga60.

&m Coumu L Geuliumlenevseilsd eumu| eLeVEHFMIBEHHE GUTELMEIVLOTET LIFLDLIGD
AUEDETUNHENET 6N H6V.

Gogvisiten euenyBemenl LweL(hHH Geumiul L QeuliBlensuseilsd eLpevdanmisaiest
BusaFHA UFLUMEY UL 6D.

Geouliuplensvenwl DHBFHGWEUTHI @Rh HTHBHH aIHD HBFIUSDSTET
BT EOIBIBEN6N 61T D60.
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St B@HID WS 1gBSGHIOT6T DLBVTF63)601HAT:
o FriulL eurwsseln@sd sSyuulL Geuliupensvseilsd GuUTEOMEVLOTET LIFLDLIGD
auemeTUlBeneNsh HHHHOTE UMTUILD SpHMEN6VE HewTLILTL6D.
e @muy S50, ypLaliug STEERIBNNDGF Fbd - HTeEaalHEHSH ULLD
UMTULD FHmenends HeillIIL6v.
* QM SHIUULL WMFHTHEBHIN (PETI(PSHBTHB, LOI(PSHHTHE 6JeUNTFHHHM6I
RUIGBL SLDHMeN6L LI 6.
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CxiFd wiw 11.3: sradsaien OFfaysensnl  OQUTHSSLOTE  (LPeHDUIlED

MBLTEHEUSET (6D HTHSOTRINET aishmaps &L (LU
ubHHIeuy.

T HTEO T E : 16

SDBBBELUBISHNT :

wreisujsenmed QeuefldasrLiuL.  Geouewiiguie:

QUT(HHSHLOTEN EUsHTLHMNETL LWaTUBSHS DYTOUS HTHS 6B, HUISHHTHS
aipd, Frrsfls STEE alsb  aauameDE STLFUUGSSIUT].

STUULL &Ted FTjurss sSTéasauflmsuyn sihsTésdl grjurer  Gepeyw,
BHTHHHHET AIBHHMS eTeueUTm UTHSBGW 6Tenm 6l6mds@euT].

HTHEBRIGN HTHd alHmsh STesaisn = K [A]* [B] semeurm susnyaisvud
SenTLIL(BSHSHI6UTT.

FTHH6IH alHulelensn USEIGmeT eUmTalevssenTLLbHSHIGUTT.

uFF, WpHeumn, @UeviLmD euflengd STheEEIGNING STHE6ls aldenuwl
(F6TUT(H)  6TLDHIUTT.

uFaw, (paeomd, @rewiLmd auflmad sToasmisalar ais wreiulesr Disv@semen
(Sl siv@zEnsE @amgarea ek S| NGHEHHG @anFaunm) QumeUT.
sraa0raear GThsd HToseuflengamul allemd @eury.

s sufleng (s eomd GrewiLmwd euflnssd STHsmSEHHSHF OCFDHeyL 6
FHTHHBHHH OTMeUEMT Uiy FHWTHEF QFUIH STL (HEUTT.
FHTHHOLOTEINET DIENTEUTIDES SHTEVHMS ElNHIHSOEBTETEUSIL 6T sUenT6le0HSH6IL
uBSBIeUT].

(PHEVTD 6Uflendd HTHHHH6 DiDTUTLDOS HTeVD STLOLGFNATD HEIE6TOMEV
eTeTLENS  6Ml6TTE: G 6UTT.

BaupulL euflmFsamens OoTaNIL STHBEBEHDHGF 2 HT] 600 SHN6SH
QasmHUUTT.

UFFw suflend, (pHeumD euflens, @TeNILTLD 6Uflengs HTHEMISN6T a6 G euBHM
@U uflBaTsemen BMHOBT6TEUT.

ufl@sraamenaailey @mHBEH QUDUILLL SHaIBMETL QUT(HSHHLOTHS MHUITEH
aUBH60T (LP6VLD BGeumIUL L HTHEHHBET FTTUTES HTHBRIE6TT euflenFamnuis Hiemlsurs.
FTosmSNa suflenFenwujld HTés alHenwud OsTLIYUBSSID yFSene
W6 HTUUT].
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UTL He0BHdH S LIOL VBT D1,660TF 631601 3H6NT:

FHTHHNBHHMBD (GHNHHIHBTL(HLD GUMBHM6NTH FnMIdH6V.

QUTHSHSHLOTET 2 _FHTTewImIBmeN 2 LIBWTHHH SYTIDL HTHBOIHLD, HEIHEN605
BTHEBNHD, FITFHH HTHBOIHL 6IQILINEND CUENTULINIGHSH60.

FHTEH6IG alFHenwl MWPBILBHSHSH STHHaIHHH0 CFNalsT alamenans alLfg sH60.
QM STEH FTIuUTs HThsalflens, aisorThed Spdw USHBIGMET EUMTWNIHHE0.
Qb STHEHHHA OLTHHH SHTHBMFMFNHW UMTULINISHDH6V.

Sriul L GeusiBouy HToHEmIBNING STHE6H MIHHHTE CHTMEUBMET 61(LDHISH6V.
yuFfweufleng, (peHeombeuflens, rewiLmid auflengds HToemIBMDEG aisoTMedd
BT VG BemeNLl GLMe6.

QeuciBoum UMBSH HTHBHEIBEHHGHH SHTEH BN CFMa el HToHHaIHmIBeN 60T
LTMNBHMUS SHTL(HEUSM ST EUMTLIHENET UM FH60.

QeusBGoum UMBWITRT HTHBEIBEDHHEG GCHIHHILT OFMalsr LTHMESHMHST6T
AUEMTL|HEMENT 6T FH6V.

M FTEHSIHE DMIAUTDOS BTVHMS (1,,) AUMTWMISHED.

yFdweuflens, (waeombeuflend, QUwILTD euflendd HToHEHRIBMST DIFEUTLD6|D
HTLBIBMEN QUL UMTLIEET CUENTH6V.

QuUTHBSWTET aumILBemeNn 2 LGWTHGHFH (PH6OTD aflendsd HTEHHHNEG
SIMTUTO6S STeVD HTHHUIST GFfaled FHEIFuTe0mevGWeT a1edu|MmISHSH6v.
waaiFwd womid MHBrTHGHGmmileslevgaILar Camguid  HBwTFOGUMHM
womid mBSHfBHO60HHET HTHEEIGMNET BHTHBflmFmul STOTEAILSNESL
uflGarmemeaiseilen QFUI(LPENMBM6T Ail6TdHeE60.

OeusiBoum FHTEEmIGMDGHS STUULL STeysemen 2 LBWTHSHSHI NFHeamisemend
STUuSe epeld aisaldenwis sHMEV.

QAUTHDHHIOT6T LIFCFT3H63601 HAT:

waaFWSHNGHL DifevmsalnE GenLulsorer HTossH0 DidevbHen GFmaier
alemeneney LfIGFTHme euTulevTEd HTLOTENHH60.

Ggmguwid HEWTFLCUDMMGD MBSHHFHBOVHHDGHID WL UGV HTbDHHH6L
@auQeur( sHradulamid QFmalar almenemeull UfBFTHMe euTUTLTHS
STLOTENHH60.

Sewfinii yB@HID WS 1qBE@GIOTeT 9L G6VTF 630601 60T:

SIUU' L HTHEmB6NNG aialHssTe CHTemaBmeN 6I(IDHID DLDMEN6V AL 6V.
sTUULL ufiGFnsmens SHreysemen o LBWTHGHIE GUUILL @eid FTjurs
FSTHEMFlmFmWS HTOTRNHGHD DOm0 LS 6V.

STUULL FFeoysemen 2 UGUTHHSH @h STHBHHET DEDTUTLDEHBTEVHM HH
SENIUIUSDBTET  SpMHOEN6L AL 6V.
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Cxi5F wiLw 11.4 : sréseissde QuamdHsssaimoulagin 2msdsefeargid
UTEHUYGBHMET S TTUI6UT].

uTL Goaem T dbaT : 02

SHBBBCUBIHAT :
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:
o m Hewiwg sHrasuler Cuomurly sHsflegw Curg Gurgimaserie
GTeTEnNBMNE DIHBFIILBTO HTHHMH(PL AHBFHGWD 6IQTLUMSHDH FnmIGUTT.
* @ ITHBHIE JaunNFsHISH omadHuilear allemereney alufliumy.

UTL $H60BHdH S 1L I1O1L IbBTHAT 91,660 TF 63601 H6NT:
* QH BIFTWAISHSTEHHLD HBHuSHGHL LisHH CFuiuiiuL Geuswmniguw GxHemeudsener
o LBwTHHaHHS sTédHuler QuanFasHEHaHmD  HTHHaIHHHL HUBHDHSHID
aleneencl aleNehE60.
e BuUTELMENVLOTEIT LITLDLIGL 6UEN6TUTE6T, JouNFHd 6TEIILD 6T630T6IHSE([h DS UIeUMENM
o LBwrd&Hs s HTEHHaInHH0 2mbdseaiar alamerensl aluflhse.

SeiiC B WHINIC1BSWTeT DEG0TFe0601H6NT:
o IFHFH W LFSFH - FTEE 6T 2 pm CaHTHmeumIULEIEmeT 2 uGWTHHS
oadhd LWSTUBSSHTH, 2mbdE LWt UbSHW FHTdsmEsmen  Caumiu(heHEHuwiuld
SLOMEN6L LI 60.
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GCxj5F wiLw 11.5: @ramwensd HTHEOLTINET HTHHaiHHMS 6D EHaHM

&F HTHHU QuUTMpemDemWLl LWTLHSHSHIUT].

uTL Goaem T dbaT : 11

SHBBBCUBIHAT :
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

UEOUIHBHTHBBIBENT0 BHHH (PSHETNIDS HTHEBEIGMN CoumiLi(hHSHIeUT].
STHBOLTEINST QUTDI(eNMEHGL HTHHOLTEIMET auflengd@GHld GenL Guiwime
OBHTLIYML MU eT61TE G 6UT(.

FoH-BTHH penampm CasToHmeusnyy umn) elend@eur.

Fod aUMIULSHHD SHTIL6D Blewsv, BeMLBleN6V 6TaTLOUMNN S 6SIBISTGUGILIT.
(LPEVSFNNMIS HMENSITUILD (LPHETTENLD LOMMILD LIVLIQSHBTHEBMBIEEMRIH] aUflenFenuiulLd
allends @6umy.

gaFHulweler sigliuemL s QameaTemasment uwaiuhsHd Corgiemnsamus
OaTLIBS BoLOUDID Bawpame alansGausnGHF Fod DL L aummus &LIg
Quipriyeumy.

Fe’ @new I @new @amLulsd peoLOumid sTéssdar Srssaisshded Iron
(I1D), owen sefler Gamealen LTHmU aflemd @ eur.

S1EHHOTEMET QUTM(eNDEHGHD HTHBOLTIMIET aflmaosEHd GenL GuiujeTern
QFBTLFeMU 6T &H 6.

F1HEEOWTaEe STHsl QUTpenmenwl alens@GusNGF FoHd L aumemnLdH
&L 19 QuipLiLeury.

UTLSHMBHH S LIOL gD BT6T DBV F63601BH6IT:

QUTHHBHLTET 2_FHTTEIRIBMNS CBTHHHI LOUYRH HTHHEIGMENT AM(PSBLI
UBSHSH6V.

sraal  Qurilpenpenw o LGWTHSSH (PHETENOWITRT  HTHBBIG6T, LOLID
HTHBEIB6T eleLeumenm Goum NflHHMIH60.

RhH STHEBHHET HTHEMflenFdH@GHWw, QUIM(WmMEHEGL @enLuileomer QST L
a6 d(&HH60.

UEOURHSHTHBRBISNDGHEF FoHHIOLL UMTMNL EUMTH6V.

QUTHSSLTET 2 _HTFeumIGmeN 2 LCWTHSH @H HTHHHIH eNL [BlenevsE6lT,
HTENIL 6OBIMEVB6NT  6THTLIMEND  SHM(LPSBLILIBHH60.

QB STESEI (WPESDYIS SN UDTLNISSED.

QMH ULYS FHTHeHIH HTHEaIHHMB BFewiuls@Hd Lgenuwl al6md@aH60.
Fe** @mew I @n@n @amLuleorer srassdeo [ron(1) sweisaier Gamsumeig)
FHTHH AiHHMBL UTHEGW alHHmdHdH STHal GuTlpenmenw 2 uBuTHHg|
a6 d(&HH60.
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QAUTHBHHIOT6OT  LIFGFTIH 63601 HoWT:
e Fe*' @ I @ @emLulsoren srassdeo Fe'' arjurar srébs sauflemngenui
uflGermenest auTulevnsd STLOMeldSH60.

Sewii BSID WS 1YBSGIOTT DLG6VTF63)601HNT:
* QM HTEBHHIT HTHHUIOUTM(LPEnMUIST LIgHeT SIUUGL CuUTH HTHEHIHHMSD
BFewiuild@l Ugemwd SeRILPUd Spmmensv AL 6V.
o aasdueTenBurgl, easHulledeomsBuUTE STUIULL @HUYRSHSTESHIHNG Fbd
AUMTULGHMS 6UMHTUILD DLHMEN6EY LI 6V.
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aIvg 12 - FwpHsmev

Gx358 12.0 : FLOBEN60 LML 6T6uuTEmTE: S HENeUL|D GaTLum(heHememu D

LweTu(BSH Bwsss FoBlameouled 2 eten cpipul CFHTEGHS
sefles  QUEBLDUTTMEUSGFW LTSNS SToTaniumy.

Cxj5d wiL 12.1: semaupnfHurs  OaT@GHseilsd smeuiuhSearn  GumLd

UTTeneus@GFl  LIRTLEM6NEF FLOBlene0 LMMIL 6T6uTemTIsha(H
6T HIENEITUIL 63T GHI6uTeUTT.

uTL Gorem et dHa : 19

SBBB CumBIBHaT :
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

(plpul, WEHLSTEES CHTGHHOWTSImMI LwWeaTu(hHH BUdHF FLOBleN6LEmUI
ellenas@6umy.

Fopleme smLbHLIe OpTEGHHUIET QLB UTTeneudb@GHiw GuisolseT CHTLJhd
LTOTHHHHME0 N6 GH6UTT.

BleneVDTMILD, HMTFOHOMED HTERIILHL FLOBENeLEH6T, RTFTWT QHTHHB6T,
Slwer OBTGHHB6T, AfHTHE SOFUL OSTUGOUTHeTHmend O TeuwTL
QTEGHB6T, Weateutwiser Gumeiy Ouends, GraTwer OCFWGT(LHPNMESN6IN
o _FHTrewioTssd Osmean(h FwBemeouled 2 eafen QHTGHEmen alufliumy.
FOHmev alFenwl 61(HGHHIMTLILIT].

srou’ L Osredeepsstar swpmev wrhalsmen (K, K.) gaeaier, usdeden
OsTE&HBEDSS 6B

Q eweu auHIWMILILTT. (HTHDHDHE,6001HLD)

Q ewauwyd k emwiugd QUuiGeumy.

K., K_ sdlemLuleomen Qgrijenul Gumieur.

Fomleneoliyeeflenws alemd @eur.

wrpT  GeauluBlmeouled @m OCaTEGHuler Fwmensv TN LOTMTH  6T6IH
FnMI6UT].

OFiley, Si(WEsLD, CeulILmBleney, 2abElH6T 6TEILIT FLOBlEN6VLILGTaMNENI sTeLEUTN)
urdes@ et eIuFliumy.

ReFFDDEOIWSNT HHHIUHMHH FamIGUTT.

R QsTGHHF e, WP WD, Geaulupensy Gumsim LUm elaene|semTed
GMmevdaLUBL Burg FwBlemevd CHTEGHHWIEISH RelFFnmwfer $5HHuGHHMm
&semW eTeueuTm UTHESIUBOWET 616 Fnmieum.
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K,, K. wbpud KP=KC(R?)‘3“ | olumLwTe CsremiL y&Fdlmeaisemens
Sruumy.

Fe**/CNS' swflenevg Osnepd s Gedalear urdienus Gsmdiumy.
NO,/N,O, swfmes 0zTeHbs ipsesHear uTHlemus GsmHlumy.

UL Sem&HH S LIDLaVihBTaT 91,6601 F 65651 BHoNr:

Bupuy FwHlemevd OFHTGHHBNeN HTNTHS CUTDAIGIETEN 2T 6I0IEISHENETILI
UWSTUBSHS  B6VHSHINTWTL6V.

BuopLlg 2 _SHTyenImEIEmeNL LWTLBSS “@Uids FOHensy 61D 6T6mT6mT5S(Hensy
SP(PaLUILGHSSH60.

Cr0,>/Cr,0.” Garedmus QFUg ST LD (1peld FoBlemeoulled LWsiseTemios
ST QY CTENHMBH H([HBH6V.

FoBmevg OHTEGHHOWTand@GFIw ADUNwEOLEmeNTd &H60HSHI6MTWLTL 6.
QUT(HSHSHLOTET 2_HTTEMIEIEMETL LWaTUBSE Bwss FwBlemed OHm@E:Hsmens
SHVHSHEMTWTLED. (@TFTWE, W6, SuHemnsd LHDID LT FoBlemevd
OEEE: 1019

FoBmey alFenw euemNTULINIHH60.

QUTHSFHLOTRT 2_FHTTEIEIGHMETI LWaLBSH BrsTwend FoBHemes CsTEHS
semen  DAMI(LPBLILI(HSHSH60.

sroulL  @gsrwen OpT@Hsstar Fwpleme wrhledsst (K, K ) @bhsten
FLOOTUT(HBEMENT 61(1pH sULDIILI(HSHSH60.

O @menn suemguDSSID, Q Ruyd K gud guiBseIb.

KP @sew K s @omLulsons GzTLismul Gupige.

T GsuliuFlensouisd Fwomplensd M) IMTHHS G0 cueilunISHH60.
STOULL SIeysemen uwaiuBHE @rsTwuens Fwphlmevd BT @S EHHET 6
K, Kp @enenids HeUUSNEG DIDEYNISHHEVHENET CULDEIFHFH60.
gomleneoliyeeflent siMWPaULBHSH60.

FoBmang CsTGHmWI uTHsssamigul sTTarlsmensd (GaluBlensy, Gamea,
SI(PHSLD) H6VHSIEMTUITL V.

@aipspeiwflar ssausms aluflsse.

@emanhedwflen S aHeuSmBL LWaTUHSHS Bm@GHILILL sryeaulssT Fobamevd
OsTGHBmen sTaeUT UTHSES (PIYUD eren ailuflssev.

K, K wppio K=K RT)* apew drffmasmeand STULsNE DIDHH5H60.
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QAUTHBHHIOTET LIFGFT 3563601 HANT:
e Fe¥/SCN Gam@dHemw twasiu(hdd @rFTwend FoBemevd@ 2 Flul uleoLsefet

uflGFnHemnedt FHWTET SHMHEND.
e NO,/N)O,Ggr@dmu nuasiuGsd swplame g Gauliuplameouls aieneraiet

uflGermenest FHWTE BHHEMNS.

Sewfinil YB@HID WHNIC19BSGIOTT D B6VTF63)6313H6N:
o @ OaTedHomws GUUDLBUTSH FomlensoliyeTet selsurm TmILHOLD6ITLISE 6T
alend@eug OHTLIUTS AL 6.
e SriulL sraEment uwWaLGSHS OCauaiGup aumae LUFsfmasepsbatar K,
K @arLjurer Sieasment GUDID Spmmened AL 60.
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GxjFd wiL 12.2: SIOVBIEBET,  (PEVMBIBET, 2 LIHH6T, LT SIO6VBIBET,

OLOGBTELPEVEIGBET, DbleV 2 LYsHH6T, (P60 2 LI dbH6N
O TLIUTET FLOMHmevd CFHTHHH6MET RUICOLBEN6T DieTeu)
FHwrs  oleury.

uTL GousmardHaT : 26

SHBBB CumIBHaT
oremeuysenmed GeueildasmiLiuL  Geueswiiguier:

opfdeiwudler Qametensd, LHOrmaTedGQrl Geomm ulesr OameTend, svmullules
QBTETMHHMEN 2 _BhHH 2 HTINID OBTewi(h alemd@HeuTy.

SIOGVBIBENETUILD CLPEVMBISEMETULD LD, 6U6HT 6160 EUENBLILI(HSHHIGUTT.

Bemewt IOV, (LPEVEIHMET 2 HTTewID CBTewi(h 6l6Nme@6eum].

B B SwaTeEsSmes &MhHE K oot Camamesmul 6pgieuTy.

K, K sama Caremeusmend SHmeum].

K,K,, mgrées algssrear swaurbaamens QUDeuTs.

Bmanbg lflev - pevd Camyasaisr K s@b K s@b @emLuleoms GgrLjemul
Qumieury.

K., K, K adwamomn o uBurdlsg drsdmasmens Syiumy.

pH smw susmywimiiium.

o lysseaien BIUUGLUmeds OQFheafeurd@eur.

SIDGVEBIBET, (LPVBIBT, pFWUNMISNT Bid HmyFeosener pH g @ewilumy.
2 _LIbH6MeT SHMWIETH6T, JSTRILSISMET Bl L@GLamuds HhHHHe0 Csbmeni(h
SupPlet BengFevseilenn pH & sewiliumy.

puwdiliysemenl uwetu(hsHd LIFFFenaisemend SHTUUT]T.

SIf6v epev(BHElmeLWITESD) HTLIgHeT PH ST I19H6T QLT SID6UBIEBET Di606VSH
(QLDEVTELPEVTBIHENT 616018 FnMIGUT].

DIWDTHTH, SHWTHBLILLL Blemeoulsd ST igHe GeusiiGoum Mmmisenen ST (HLd
eted1  Geuafiu(hSHSHIeuT].

@ &1 uilsr pH aiFs (Howrmpn @enLGeuef) ibariguies galLp Wflens
wrmleiuled (K, ) smi@ een alenmislsd GaTeiauy.

@ Bundiys sriguiar 0gfle e pK  Cumnioraiggled Srdulmlugi e
@@ Buwlider Fwaugiliyetefluler pH oievevg pH @er Flefj wrmmw
gmuGn pH eiFsL e uwauGw sriguisr pK Cuoioreaid @sSmhe@D e
GNGSIS ST (Heumy.

@@ GOUILL Pudtiinin@l Qurmassorer Tl yemnuwsd 0xfle] CFulugsnaTsd
&TLIg&E6T QFTLjumer Qsmeatensemwll yGwimdiumy.
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Fweusvliemeflulsd sidlev/cpev sTdsmiseilear pH GQuuoTemEisamend Semilumy.
QeousuBoum euemaWmeT 6w v  BWOIYBEDHHE BWLOLLY  eUEDTLEm6NT
6UEMITEUITIT .

FoailieTefsseauenoulsd ffw seateened smIFamendF BFJH@GWL QUITIDS
pH 60 Hlej wrpmid gouBeuensd imleur.

Ggmpwid sTUBEIHMNGL MHCrTeHGCmTfleslevdAnEGHw  @enLulleome
Bwlidsr  (pesdw  Guisdysenenll  uewuPFSHwTes Bl  euenFysem 6L
uweTu(bHHS  BH6VHSHIMTWIT(HEUT].

ufl@sngemen FHAwTE SO / e / BHBMVSH SHeenoulenen 2 LiLsHHe et
asmygFeosener  pHaeneng Gamdlliuget cpeold SHomeiiumy.

Gamgwid sTUCGEIMmPINGL MHCITHHCmTléEslevsSNGHWw @enLullevmen
Puidinlenest 198eTlILFHe06T, Goenguled GFbEhFeT LweLIbhHE BLomGsTeiTeuri.

UTL $He0BHdH S 1L IOL VIbBTHAT  91L,660TF 63601 3H61T:

SIOGVBIBET MHMILD cLP6VMIBET LMW (asTelallensst aleT6g5H60.
SIOGVBIB6T, cLpeVEIB6T LUPNPIW CBTeTeNBHMmT SM(LPSBLILBHHH0. (Db TSaNLG
Oameatens, LOrmerenGrl Geompiulest GQsmeTens, emuiuler GsmeTens)
QUT(HSHSHLOMTET 2_FHTTIMBIBMEN LWETLUGSS Ben6ewT SILOGVBIG6IT-CLP6VMIH 61T
661 SH60.

B SWALNITSESSMBS SHBIUSH (o K ssten Gsmemsusmnuils GUmeD.
By 2o _s5He0 Glosiaideomiset, Gosipsomiseier gl L Ulflmsemnuwis &mHaHdHe0
Qmmen(h Ka, Kba'ﬁasrrsm Gamemsusmuwis GUM6D.

Bmem  oublev-apevs Camyasaflar K, K @M@ @mLuleome Gsmjilenels
Qumev.

pH eTenid LBHMS EUEmFUINISHSH60.

Ul suflev, (wevd HmIFevseieo pH QumioTemEisemend  HeillLEHNG
SIDILHSSH60.

BHMUIGTIHBET, SIBTWGTTIHTIT BILLGULS SHTHEHRIBEN6N 6TLDHIUSNEGH HMILDHHH6V.
o lIys smyFeLsmeilsd pH QuuioTaEismensd SeillLsNE ADILHHH6V.
&TLIg&6T upPlw (paiehlensl aleTedH60.

&M 1&H6er QBTeaTensUlmais HeobEHIMIWTL. (BpwrmmEiset, pH eiFsseT,
PK,)

IOV - (6L BTLIPHENTH DIENLO6UET Q6TNN60 GLOGITETLOEVEIBET BI606VSH GILO6TT
CLPEVMBIH6NT 61601 D|(SHHH FnmeV.

BTLIQHET HLOG| DWSTTHTSH, SHWETTEW 6UIQeURIBEHDHE CeusiGeum Bmmisemend
BT (HeuHenen 661 @ H60.

e sriyuier pH eiFsteang e galLp Wflnas wrphedluler QuoTeTsdled
RIS HLULSmETE Fnmev.
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@ GNEHS Sblev - epev Pwdliys@esF Fflwrer srlgulmens BxibOSHLILGS
eTeleUTM] 6163 6T (FHSH60.

alflev / cpevd sriasmsefed  Fweausliyetefluller pH maé senlllusnE
SIMIDHHH60.

OousuBoum euemad Siflev - epsv BUIOLILBEHSBTEN  BUIALIL]  cUEDTLBHEm6EN
QeueiiiLBHH60.

@@ BHudinied Fweusvilijerelsg iemenoulsy gou®GL FhHwmer pH wrmpsHms
a6 EH60.

Gamgwid &TUGHIDMIG HMTFVISGL MHCTTHGHCTHEBH6085 HmTFIMHEGLO
@enLuleomenr Bwdliys CaTeTendenUl  H6VHEHINTUITL 60.

pwdiiyg Osriguren Ayfemisanend Hiss D@L HH60.

QAUTHDHHIOT6T  LIFGFT3H63601 HT:

o Iy Biéd smygeseisr pH @emend Gamdliuger cpeod Sdlev / epsv /
BhBme @uwieoysementl UFIGFTHM (LPeVLD HTLOT6ENSHSH60.

HG8smligheV6sT LoMMID GLoguled QFIDWEHF6T BT ISl LweTU(hSHd GaFmguid
sTUGeMMIL 65T MBBITEHSH BT flaslevsHNGHL BewLuleomen HBWLOILEm6TE
Q&Fu1560.

Sewii B WS 1YBSGIOTT DLG6VTF63)601HNT:

Sruu’ L GeusiBeumi suenswiTen SenyaFeuseient pH QUEILOTEIHIEm6T HeilLmHS
seniiih CFuise.
25T ) 6001 Bl & 61T :
o Lateumd smyFevsmeflear pH QUOIDTERIEIG6T &H6midaH60.
e 0.1 mol dm? HCI semnyged
e 0.1 mol dm” NaOH senyged
e 0.1 moldm”® CH,COOH senyged (K =1x 10 mol dm™)
e 0.1 moldm” NH,OH semysed (K, =1x 10° mol dm”)
e 250cm’, 0.1 mol dm® HCl &smysedengib, 250 cm’ , 0.1 mol dm™ CH,COOH
BHMTFVIDIHILD HLMEUD BHEWIJ F60
e 500cm? 0.1 moldm HCI gyssemysedengib, 250 cm?, 0.1 moldm NaOH
BIdH BMIFIDIHID HELEN6UD BHEWIJF60

sruulL puflysens@d sruulL srligsefedmba QUTHSHSLIOMET ST Ig
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3y wiLp 12.3 CaxmeusBanUgh HTRIBN HENIFOHEM6NS SWTFLILT]T.

uTL Gouem et dbaT : 12

SBBB CumBIHaT :
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

SHTEIBN HEDIFEN6D 6UHTUWIMILILITE.

STRIBD HMFFMN6V Seneup FHLTHAID uewiLm FHUTEHAD Hiemid pUIeUT].
@ cpev-Gaoidlevd, @F Siblev-eusticpsod Gumeniy FHTmIBH OFTGHHHHTe0T
etewiLjgenr (Henderson) &weumlent i Qumisurmy.

GTERILJFGI  FLOSTUTL 6D 6TEN6MIOWITET  HeNSHHE0BEHHBEGHL LIWIGTUHSHSHIEUT].
awm smmsn OaT@dHulest pH GQumiorarisamsl uswium FHursad, Semeun
FAWLTHAD o6 E&H6uTy.

UTL $He0BHdHh HLLIOL VIbBTAT  9L,G60TF60)6013H61T:

Qupmasuileeaien HTEISN OCHTGIEeT OBHTLFUTS LDTETEU] & 6L 60T
H6VHGHIMTWITL 60H6m6N  BGLom OB T6ITem6.

SHTEIBN HEDJFN6V 6UHITUIMIGHTH60.

SIOGVBIHET LOMMILD CLPEVMBISMETL LWTUHSSE 6TeleuTm SHTEIGD HEDJTFMN60SH
SWMFlHHETD 6160 6BV,

STEIBNH HMTFIST 6UMBBMT SN (B CFUIH60.

@J olflev Qwetary wOMID @F (wev OoeTandens STEGD SMTFNIGHES
6TEWILJFSI  FLOOTLITL 1960601 QLImIgHev.

6TEMILJF6T FLOMLITL I9emaILl LWTL(hSHHH HTEIGMH HenJFevsaiev pH QuuLomemsi
BHMENDH HEWILILBEHHEH DNMIDSHHSH6V.

et B@HID WS 1QBESGIOTT DL GVTF63)601H6NT:

TR JEF6IT FLOGIUTL I9enadILl LWSTUGSHS STUULL Sevensuseaiest pH GuuLomess
BHM6ENDH HEWNLILSDHBTR ITITHEHMET aUPEISS Bl GFuisHe.
2 _STJEwILd:
o Uateumd sevemeuuiest pH ms senilos.
- 0.1 moldm” CH,COOH (aq) @er 100cm’2_1b, 0.1 mol dmNaOH (aq)
@e1 50 cm’ 2 _1b QsTewiL HMIF6V.
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Cxisd wiL 12.4: aHD smIUDL Swel BFjemeusenend O Mewt L

FoHmend CBTGHHHeMET Guiscoysemen Sifleury. (LeLedesT
SIWST  FLOHEN6V)

urL Gouemat dbaT : 12

SHBBB CuBIBaT :
reeujsenmed GeuefldasriLiuL  Geuemiiguwier:

Hov  SWETCFTmouBeT HFled 10E HAIMTHS SEMIUD. DLETTED F60  DIUI6HT
BFyemeumen BHifled HMIHMSIT (HMMBHSHM6U 616016  FnMIGUT.

aflHe0 BemIUD WG OUTheTsEnHEH Fwhlemev afllglemwti  (Ksp)
AyGuirdliumy;  suenFWMILILTS.

BIbEmIFe0senelbhal @ Wl GFjemsusnwl eipugaTeass Ghemneuulmet
aumenm oG 6.

@7 ofdn sy eug Oumrmeier Ksp Qamijumen LNy&Fsenensensn
STUumy.

Ourgl Siwer allewemeneull FGwiTdiumy.

AILDLIQAUTEBED (LPEHD) CLPEV(LPLD, DiHemenidh GBTLThg QeueiGeum GFmsHemediGLm(mHL
&6Mev aibLIge BeMesT BenTHmenet 2 LGWTHHHID HHNHUISTHNET E6IRISTEIIILIT.
BOIHMIT QUHBHN HHFHIUSHHET DlPLILHL UL AIDLIQE BT & 6w HMemeut
aleme(@eur.

ulwpuhssuulL  sHpuaismen, OeuaBam FBlupbHmearseiled w6
Bryemeuseflast demIHMeT CUBHBBHHET DQULMLUTD MHFH Fnl L BIS6MTS
UGLILIMI.

sMIHmeT, SHIHmaT  CQUHSBBLDO K, @ algliuenLuiled  sewilliyasenen
GmGsTeeuy.

&H0FAWILD MHETTL FL Q68T K, & ufiGsnmenes FHWTHSH Hieweumy.

UTL $He0BHdHh HLLIOL VidbBTAT  9L,G60TF60)6013H61T:

STUULL Swet CFjeneusemen BHifled SIS, HMTWPUWITOHET B
B LBISENMTS UGUUSDEG M EGHSH6V.

Hov swer BFTemeudseT BHMTWIOTLLTOHMEH CHETMIBITEID  6TEV6VT  DIUL6ST
Bxemeu HEHD Bl SiflFHevmoug HMIUD 6160 S(PSHHH Fnm6V.

SflFD sy SweTBFFemeauCunaipget BIFum SmFFedled  emu(BLd
FoBlmevemW 61(hdHHH STL(HD FLOGTUTL IQENET 6T(LDSHIHEV.

Gumug Fwpemevsster Ksp sarar Gameneusnwill GUmig6.

@ olwer BxFemeusmnuwl aIPLIYaITEHGHMBSNGS CHEMEUWITET MHILIHSH 6 601HM 61D
&6V SN WIT(HSH60.
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sruul L siflFmn sengud swer CaFeneu @eimimaTen Ksp damen Gomeneusnu
05 ADILHHH60.

QUITHSHSHLOMET 2_HTTEIRIBMETUD HEILILBENTUD LWTUHSAHI QUTHI Djulest
aleneeney 66N @HH60.

Ourg swer alenenailer SPLILMLUTED QUTHSHSLOME LIJFOTRIBMEN HHD
SIMIDHHH60.

uewium Fal Ll UGUNIeET SHBIUNHMSD 6ToHH60.

Gomuy HEHHIUSHET SlglILIEHL UT60 HHMUWIET HEVEEUGWITEINNETS Fnl L RIG6TTD
eteueurm Geum LIflése0md 6Terr 66MeD&HH6V.

QAUTHDHHIOT6T  LIFCFT3H6360THAT:

0D MBOTTLenF 19esT  SFHme QUHSBBHMSL UFGFTHMET  (LHP6VLD
STLoTeNESH60.

et YB@HID WS 1QBESGIOT6T DL GVTF63)6013H6NT:

SIUULL Qurmssoner LFFsemensemen Ksp muyd Qurgl Suwiet alenemeneuu|d
vweau(bsHS SHTuusmens @eilih CFuise.

FglLl ugluimel uwauhsHs STUULL SHOHUIET H60N6UGWITEIMIEITET
SOOWSTIHMET DL WTMIUBSHID Hmenesid HewiliiL6v.
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633548 wiLm 12.5: QR gmplenen WL (B OCamewiL OFHTE@GHH6M0 Syou - e

FOHIEN6L OTMID MHHMS HiIS SLTTUIUTT. (DIUSHMHF
FLDHI6M6V)

urL Gouemat dbaT : 04

SHBBB CumIBHaT
reeujsenmed GeuefldasriLiuL  Geuemiiguwier:

HGHbHDH 2 _FHTIIHBIBMeNE QBT DIUHMBEMU 66T GH6UT].

T Hreud OFTGHHBn6eN S6UIHIGTERILITT.

Hyeu - opel FOBMEVMW (LPVHIMM BUISHLD LPEVLD eTN6TdE6UT].
BIFbusTalW(PSHBHMS  EUENHTWMILILIT].

OaTHBENLMU  EUENTWIMILILIT].

Qeutiumlensou]Lest Fyeumisefer L alul(peHdHD TMENED a6 EH 6.
NW(PEHBHIENGHWD CBTHBmeVHGOMLUIOTET QHTLFENL  B6UIRISTEILITT.
SIeuHQULILBEN VMW UM TWIMILILITI.

BT SleuGma s euemTenull LweTUhsHd (Wwenoll yeteflenw GQuuwifieury.

UTL $HenBHdH HLLIOL VidbBTAT  9L,G60TF60)6013H61T:

RMH UGMS IDTL WTOHMSH HGHbHSH 2 SHTTNIBISM6NTL  LW6TLHHS
o6& SH60.

R SFUULL FoHemevd QBHTEGHHOUTENIGVIOTEN DIGUSHNSHBETET 6T6T0T6uSHENSHEML
SIEMLITEND BT HHMILOHHFH60.

(PVBIMM Buwidd dglusmLuled Hyeu - el Fwoplmens OCaTEGHemuw
a6 (&HH60.

QR HTW HyausHer BFLUOTOILI(LPEHHHMS 6UMTUIDISHSH60.

QR sTw HrousHer GarHBlamevlieaTeaienul aIemTWmIHSH60.
GeuliuBlensou|Lelt @ HrousHer Spelwi(pHs  TNENSHEDUI  EUDTL|SHEM6ILI
LweTU(hHSH allend @GsHe0.

SLW(pEBHINGHWD CBTHBMLHGHD @emLulevmer QHTLFemU alufldse.
Sloud GeulIuFBlemevenUl EUENTULINISSH60.

IIUGHMS UMTLL GHmBL LweaUbHS Biler (pemolieieienuit GQuuwifl(hse0.

et B@HID WS 19BN DL GVTF63)6013H6NT:

GeusuBoum Hyeumiseilent HrUULL QasTHBleNevs Hreysemenl LwWeTLHSHS
OFHTLIYML U 6UMTLSBMET 6UMHTUD SpMmeney WHIINBH. (Spel D(PSHS
Qeuliuplensy euenL])
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G335 wiLp 12.6 : glels Hroud QaTGHseiear Hyou-opal FoBen6o

IO MBHHMS HIEDIE DLTTUICT].

uTL Goaem T dbaT : 12

SHBBB CuBIHaT

oreweujsenmed GeuefldasmiLiuL  Geusmiiguien:

(PUODWLWTHS HVHGHID HBOUGTEN UGHWUTHS HVHGHID HBOGT6N, HEVSHGLD
SHUNM OHTGHHHET 61601 2 _FHTIMIMIGBOT HhFH UMBLILBHHSHIUT].

FHlemey oMb Quissalwed QHTLIUTET CaTLUT(heamens HialHd HMTFL
CaTEGHOwTsmed Fwrdshs @rCeurmmler aldenwil GuUDIeUT].

RV FIs HMTFMEL UDTEI60EBBEID CFUIGUT].

Aol Fwiomm semyFeoTed 66, steueurm RyCeurmmlent alHuledmba allevd
HIWG| GTVTUHMBIF FIOHEMEL LNLIOIGHMS SIEWIOLIL UMTUTED 6T ESH6UTH.

FLOHmUISICUTS HMIFL LMD 6N DIUGHMBHAMNBT SIHLOLIENLIS FHITTEUDM
15 @rGeurmmlent aldenwil LWSTUGSSHIUT].

F01s OaTGHsalar el A BLSHmS, B0l FWIDDD BL SHMBHMT aILFLILTT.

spaflupliyeren HyeuGoreim SLETUPLILDD USTTHHHBHILEBT HEVHSHIETEN HEDJF
QevraleVHbE Seumenm Couprsdld CaTeTaumdnETH eTenl STUIFS auglienLL
LWSTL(hSHSH6EVTLD 616018  FnmI6UTI.

QM eaflw aueliinGw uGHUL auLUID@GHLD 2 HTTERIRIGMENS SHHEUT].
UGHULS sTUIFS augliiest cpeold  SpeILmiieTen Hyeud SHeveneuGUITETNEIHHSEI
apaltupliyeren ammisenen CoumiubsHs (Wigu] OIS FnmieuT.

UTL $60BH HILIOL VIbBTT  DLE60TF63)6015H60:

WPHNIVID HLEHGD SHBeeTen Hyeu - Hryeusd OFTGHIBEHHGHF Fev 2_FHTT6UwIEl
HEMENH  H(HSBH6V.

R Hels Hroud CsTEHHHGHF FwHmev, BUSHHOILED SHHJHIEURIHM6TED
smHHD Oxmewi(h ByCGeurmniesr eldenwit GuDISH6L.

QUTHSHHLOTRT 2 _FTFIEIGMENTL ULSTUBSHS SOl Hwd BMTFm6L
UM IMISHSH 6.

SLN(PSHBHHMGD DMLILHGHD SemLuleomen euenTLEmeN LWeTLboH
Aol Fw BLEMBWLW BOTFINHHSH Hioldh dengFeoseilest GmT LoMMILD
T al60BHEVBMEN \Nl6Nh(HFH60.

@rCaurmplent elFHenwil LWSTLBSHDH HTeu SeUHMBH, DT DEUHMS SIENLOLIL|
BHM6NH  HENDHD HEILOHHH60.
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o ol &TWIFSH eugly wOHMID UGHUL STWIFSH eugllleT  HHHIEURIHENET
6@ H60.

o uGHuL sTUIFS auylimer alens@GHasn@ CeUlLFBEmNey - DUHMSH SieNLDLIL|
EUEMTL|HEMEN  6UNTLL(HSHSH6V.

Sewini_ B@ID WS 1BGHITET DBV F60)601H6NT:
o FIuulL glelHs HIFQOTEINISEG SpeON(LPSHED - DMLY  eUDTLIEN60T
UMTUWLD FHmemet HeillIIL6D.
2 STJewILD:
(1) erL@aepid e11I@yemid (hexane and heptane)
(2) e1xBamanid GueiEanid (ethanol and benzene)
(3) &CenmmBymGump FHBmTanid (chloroform and acetone)
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Cxy5d8 wiLp 12.7 (POOIID HVHGD HBUHM B HyeumiseienL Gul

R0 USTTHSHH LUTOLIMED  SpTTuIeuTy.

uTL Goaem T dbaT : 09

SHBBB CumBIBHaT :
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

WPHDTHE HVHGSW HSUDD HIamIsEHHE 2 FTraumes swmeury. CCl/
H,0, CHCL,/H,0,CH,/H,0

BB (B e K eaw elend@eury.

Grengiadenr  (Nernst) ugwusd eldemws GyCwrdliusmng & msbsBeaueiigul
BIUbSHM T HMETH  FnMIEUTT.

K mw o uBurdgagi Ursslameaismeng Siiumy.

pin@w 2- GwopBamas@ R Bw  ssBarmulssleugHear umISL (Hhdb
GeviasHmel UfIGFTHMme cpevld HFomesiiumy.

UTL $HenBHdHh HLLIOL VidbBTAT  9L,G60TF63)6013H61T:

BVHGWD HBOUDD HTUBIBEDHHEG 2 _SHTTIBIBMENS SH([HBH6V.

BVHGD HHUDD B Hreumisefent Gui LFDIueTen LSTTSHSOLOTEINET LkS (Hb
s K & Qurmssona o sryaimsamen UwWaUGSS alensse.
sIOoulL  graysmen LwauGsSH K, Gsrijumer Urssmasmens siss
SIMIDHHH60.

Gremaaien LU aldHenwil FCWTAlILSHEGHL QUTHSHHLOTET BILIHHENIHM6ENSD
SHSH6V.

QAUTHDHHIOT6T  LIFCFTIH63I601 HVT:

BhHEBGW, Tl LCamas@Gn RenLuled esHGamuild dlevdhder umIS (hd
GBHMBL LFGFTHME (Lp6VD HTLOTENSHSH60.

Sewii B@ID WS 1YBSGIOTT DLG6VTF63)601HNT:

SIOUCL greasment uweiubsd K & smglumLwres Gsrei Lj&sme
BMENGH STLILGHMET ST 6D.
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V@ 13 - 1basi6oTy FTUIGHIID

Cxyss 13.0 : Weielysrwers OsmgdHsaiar  QFuipenm  (poHdluis

BHIOUGHMS S TTUIEUT.

Cx55F wiLw 13.1: BLHHIFMMIS HmTFOEOTHIMEET HemTWmIS6TeT LessTenL

W, Gafleweuuyd elenmidls GQ@ETeTusNGU  LWSTLBSS
AU,

uTL Gorem et dHa : 04

SHBBBCUBISHGT :

reveujsenmed GeuefldasriLiuL  Geuemiiguwier:

euasTLOGTLIEH QUT BT, QLOTOGTLIGOUT[H6ET, LOETUSTOUTHET SpdU LUSEISM6TEH
FamIeury.

B 26m_sHH60 TLGHOUT[H6T, LOLSTOUT[H6T, GLosTLIGOUTHeT Spdlwisubmig
2 SHTJEIBIGHEMN6TS  FnMI6UT].

e srelFbasdad glamlsmaseiear SlglLemLUled FTiuTs Lol SHweT,
DI BLSHHB6NT sTevTLIcTEUNEND @LILN(HEUT].

WeTLGOUTHeT adarLmes WSIGaTL LWL uTwl eusmn@G @yewi(h LOeteurul
HeMEVID LOGTOUTUI HTHEBIFT BlBaug leuFlwid elerd GQFHFellumy.

gL (Resistance), senLgdmest (Resistivity) opdlu usmIS6T euenFWmIILIT].
asLG@us) (Conductance) sLSHSHIHMST SpdlUl LIHEISENET 6UemFUIDILILITY.

WSTLGOUT[HET HMTFO @AM HLSHHHMMOI UTHBGD HTTeniEmend
FamIeuy.

UTL $He0BHdH S 1L 101 VIbBTHAT  91L,E60TF63)6013H61T:

ouest, QoesT LOGTLIEGOUTHLB6T WwHMID WSTUSTUQOUT(HL 6T P&l LIGHHBIHEm6IT
2 _FHTIeImISmend OaTHLUIUSET clpeod MPHD CFUIH6V.

Hentenesid SLGHGHID QUT(pg Weteneards STalFoFs0aId QUTMi(enmemLl DenFuid
FalgWl REVHHTRIHET LOHMILD DWGTIHET 6TRTLMENML LWSTLGSS 66 @ gH60.
OeTLGOUTHeT @M Ta LSICaITL LD uTuleusnE Srewi(h WeteuTuiseieib

QraTWed SHTHSHBIGT S LTWTS HoLumed Cousmi(bd 616n1d ST (HFH6V.

FHML, HMLGHHME, SLEHBIOUN, BLHHIGHMT DLEU LSEIGHEN6NT 6UNTULINIHSH60.
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o OSIUGOUTHET HWFF @I SLSHHHMMEI UTHGHESGHLD HTT6ulloHmernd
BOHHIMTWT(HH6. (CFey, Geuliumlensy LO6ITLIEGOUTHeMNT HesTenin)

e FHrlul (BeTenm Hreysenenl uweUhSSH CeusiGoumi B rHfleeier L saHiSHmeneot
RUIBSH60.

et B@HID WS 19BN DL GVTF63)601H6NT:

o FHriuUL(heien GIFTWETUIUSTTHBRIBEN6NT eUesTLOTLIGOUT[H6T, GLosSILOTLIEHGLT (6T,
WSTUSTUOUT[HET 61Tl UTGUBSSHID Hmenest LH LI 60.

o sumemyn LOGIHLHHHBOT, DIWATIEBLSHHB6T 61601 UMBLLBHHID HMITHM6NEH
&L 60.
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6x§5F wiLp 13.2: gwoplensoulevienen  eteumuiseT  UDMIULD,  DieUDMIL 63T

OaTLIYmLW 06T euTUISSTHBBIST LUDHMIUD DLFTUIeUT].

uTL Goaem T dbaT : 06

HBBBELITBIH T
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

o2 Bours - 2 Bouras Swer Weteurul QETMeT LILSHeNd 6UenT6aUT].
Qurgieuten 2 Geons - 2 GBeumas W6 LOSTUTUISEHDHE 2 HTTENIRIHMENTD
OaT(HLUUSTELPEVD LOSTEUTUI HTHEHBISENET  6T(LDHIUT].

Werteumul @efN@GL iHer smyFein@GLilenLuleorer oiwsHsH Coumum®p  West
aumUIN@G Fer WSTLGOUTHeT QFHTHmaWmId uriin@emLBw mBlamevg
Hma@w et adufliumy. (electrode/ electrolyte interface)

GeusuBeum suemawiTe WlaTeuTwisensen (euru] LeeuruiseT, 2 Geors - 2 Beuns
swe Weteuruiser, 2 Geomrs - &mIWTSH 2 LIH6T Wsteuruiser, STHCHHmI
WlSTeuTUIE6T) eil6me@euy.

OousuBoum euemBWITET LOGTOUTUIHEHSHTET  LSEHD  LOSTEUTUI  HTHSBMISHEM6I
6T(LDGI6UIIT.

Blwio  WeTeuTenu  6uenFWmILILIT.

Bwws Gnuibhsener 2 LGWTHSg WaeuTUiSmend GHMULI(HeuT].

UTL $6mBHDH S L 1OL VIbBT D, B60T F63)6013H60:

o2 Bouns - 2 Boumad W WISTEUTUI QSTEND  6TEUTH  DIMLDSHSHEVTLD 6163
o6& SH60.

QUITHSHLOTET 2 _HTT6NIMIH6T cpsVld 2 Bevmad - 2 Bevmes w6t WeiTeuruiserest
UL &SNS 6UMITH6V.

Bww 2 CGors - 2 BGeumd W6 LOETeUTeW  eUENTWINISHSH60.

2 BouTaHHMGHW BN DLETHMTFVIHGOMmLBW (LOTLGOUTHL. HenTF60)
eTeueUTM Si(1SHH CoumuT(h 2 [HeuTSHSUILGE SIS 616D DiHenesT GhIuiTs
SINBB(PIQUITSH| 61D IUFlSHSH60.

g6t lasTeuTul Si(1pSHHCeumLTL enL. GBIIQUITE DINTHB(PIQUITSH 6168 aT61TdEHSH60.

Bww Weeurenw Bl Bubsmarsamend GHNEHS STL(HEUST  (LP6ULD
AUEMTWIMISHSH60.
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o QaucuBam euemswTer WeTeuTuIGm6em MWD CFUIH6M.
e o Beouramld - HOIWTH 2 LL|HEH6NT
e amy Blaeuruiset (O,, H,, Cl)
o FTHHBHOM WSTEUTUISHENT
o ceueury GBeoujeiien WSTUTUISM6ENS HWTHHBHEOTID 616010 QUITHHSHLOT 60T
2 _FHTTIBISM6NL LWSTLBHHSE alend @ aH60.

o creueumm GoBsouyeiten LeTeUTUISATNEGH HMT LOGTOUTUIS SHTHEHMIBEN6N 6T(LDHEVTLD
61601 Y618 (& FH60.

o eteuruiseflesr MBluiod@GMuiBhoEamen euenTwImISHSH60.

SeiT_ B WHNIC1BSITe DEB0TFe0601HNT:
o aupmslUBL GeusiBaum euendwTer WETEUTUIGATNET UL &g euenFud Hmeor,
WesTeuTU1H6M60 HEML QUMD DIEDT- DU HTHBBIHM6NT 61(DHID HMewt, Bl
GPUWIGEmeT 611pGHID SpMMed BuUTSTIMeUDEnM LA 60.
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6xj5F wiL 13.3 : O @uamwend HeumiEefar GuieoLSHemend Somesiiuy.

uTL Gouem et dbaT : 15

SHBBBOLIBIHNT
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

dyeu abdl, o (umeud Lflenswimad (seperator) opduwieupmiest o LBWITEREBEN6TS
FnDI6u.

greishdl PN HOSHNG 2 STITMIEISM6NS HHOUT].

Werteumul gesipdlent LOTEUTUI DIIPSHBLD 6D LGHend alufliumy.

Bw marser Weaeutenw @@ rmCmmm Wereutwimas (Reference electrocle)
AN WPSLILBSSIOUT].

QR LOesTeuTulest Bl LOSTeUTUWl DH(PSHBHHMS EUHFUIMILILITT.

@@ WeteuTulesr Huio WOSTeUTUl DI(PHDHHMS 6TOUITD]  DIETAIL6VTLD 61601
allenas @6umy.

WleTeUTUL! DIPHBHHMBL LUTHBGW STTeRNIBMNHF FnmIeUT].

Qeueiterl - Geueitel GHCenmengl (b HMID HBeuMwed WesTeuTemWIL QFULI(LPENM
F&uleomenr omrmBmmmi (Practial reference electrocles) WeieuruisenTads dnmieu.
WOIST BTFTWENS HEVEIBEHHBTET 2_HTTNIHMS GUNTLL RISHEHL ST OdTHLUM].
Buww elFseEpLear  WOaialyFTwa s S0HHET  aUPEHSITRT  (GHMIUI([HSm6r
(conventional notations) (LpesTemeuULILIT].

eTeMl  LOSTENTFTUIeN e SHeVBIBEHHETEN 6T 6UTUIS HTHDHBIBENET 6T(LDHIUT].
Weielwssalend eaia@ild UHHend 6UenTLMILILITT.

Weielwssalend QHTLIUTET eleil SeilllbEemend STLILTY.

Weielwss alemgemnwl utHa@ sryeilsaner alufliumy.

SIBOTL  UTPEMBUTL LweTuBLD SHevmidemenl QuuwiflLed. (Bevddlentehdd
&6ulD  FUWIBFLOILSHSH60LD)

LTefled H60HHET UL GHMS 6UEDT6UT.

Bl  feteurll SHEEIBmen o LBWTdshg et GrsTwers OCHTLemysH
&L 19 QuipLiLeury.

o Bevnsmiseila Qmeams, LNGOSGBLUY (WM, RTFTUINT BUIOLH6IT 6T6TLI6NT
aupenm a1 Gramwerd OHTLfleL Seumnier BlenevsenLar OFHTLIYUGBSS
eflugliumy.

WenesiyFmwend QHTLe Frahmyemiondd (QUTHOTE) EenL dsbanigul 2 GeOTHmI
HoMent FTiBlemevenwill uflGFTHemes FHwTHd, Hlewleur.

SpuieyamL SHeo B Ag(s), AgCl(s)/ Cl(aq) Weteurenuig Swmlimy.
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UTLSHMBHH S LIOL gIHBT6T DBV F63)601FH6NT:

WesTeuTQuImelen LOeTUTUI SIPSHFLD 6TRIID LSHHNSH 6UMTULINISHSH60.

B MBIFaT LOTeUTENW UM TUWIMIGHSH6V.

wrHBumm WeTeuTwimeg B MBTFer LOETeUTmW, DISHT (PHBUSHIUSHMBF
Glgdh ST (HeUBET cp6vlDd 6lenebdHF OQFTEL6VIH6L.

Westeurus gesilest Bluio Westeurut &30 (E°) 6Isienid LugHdens euenuimisaev.
eTeueurm WeTeuTul @eailedt Bl  Weeumul  SI(PSHHHMS HIUWILD  MBHTF6T
WeTeuTwl @eTeMML LWSTLU(BSS DIeTHBEVTD 6160 6\1l611Eh ESH60.

Bl Oeeurul DWPSHHEHMBL LUTHBGWD STTenNBen6nd: H60bIHIMTUIT(HSH60.
Bw marger Weeurenw @ wrmCmmm Weteurwimsll uwesTUGSSIUSDESL
udeords B Geusteil - QeusTeflGCenmmenyl (b WeTeuTullest SiewLoLIEnLILI
Qzuiwemp FHuleomesr wMHCMOMI  WeTeuTwindd BT (HHSH60.

eTeueuTN) LOGTENTFTWENS HEVHMSB DEMIDHHEVTD 6TTALD DIHEN6T  6T616UTN)
AUMTUL MBI LUWSTUGSHS 61(hHHIS FameLTLD 6TeT6D a6 EHSH60.
Hyeusand wOHMID HFeusFsnbHuledeons LOSTENTFTWIS H60RIEMmeT 61T EHH60.
WentelyFmwesis &6eod eeniplent HHEeTL oMb HCHTL. oy dweumplest Llesteumuis
BHTHBBIHEN6ET  6T(LDSHIH6V.

SHENFLOTET 2_HTTMIMBIGBMNL LWSTLU(BSSH LOSeNTaTweis S6ob @esplet M
GOUILenL oiMpsd GFUISHeD.

WetelyFTwensd &60ld @aal Waialwussalms b UHsHmd,

E = Bl = g STOIDID SFOMUTLQETE Hlpsd Gauige.
WetelyFTWeNsd H60D eeina Waealwssalmamulll LUTHGEGHID HTT6enlaemend
&60[HGI6MTWIT(HSH60.

GoeusuBeum euemaswe LetalyaTwend Heomseflar Bluww WeellwssalenaLll
(E° ) Qupuuorenmisenet @ruiled.

eteueuTm GeoueiiBGeum Westeurulest Mlwi WesTeuTul SiPSHSL GUMILDT RIS 6L
uweL(bSH WealyaTwes OHTLMTS S IQLUIILDLILIGHED 6T616UTN| 6T60 6\ 16TTEEHEH60.
Westelygmwend QHTLled 2 Georsmisalangid DBeoTHRIHMMIFHID Bl6n60dEHLID
seuppler 505G UY (WenpseiD@GLomer QHTLTmU  eluflssev.

QAUTHBHHIOT6OT  LIFGFTIH 63601 HoWT:

Fnpmyemionsl  Qupeanigul 2 Beorsmseier WaelfarTwers QBT flsviemen
gniplemevenwill uflGFTmemen FHWTHS SHTLOTaNGHSH60.
Bluww Ag(s),AgCl(s)/ Cl(aq) emeurenwis Hwmflshsev.
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Sewii B WS 1YBSGIOTT DLG6VTF63)601H6NT:

WOlSTENTFTUWENS BHEVEIGBEHBHTH LISTeUHLD alleiTdsenend QBMHLULSET (LPsVLD
SMeneu AMILed. (Mg?*(aq) / Mg(s) wpmid Zn**(aq) / Zn(s) duno esteuru’
seMest E° Qumioresitisensis OsmHoa60)

B Mg ifssteurwimepid Bluio Zn Westeumwimeptd swimflésiul L LleTesiy Fmulesid

BVHMBD H(HFB.

1
2
3
4.
5
6

BuBeoujeiten HevSHHer Bluwiod GPUIL L 61(pSIs.

BCHTLINID DICHITLIg6VID HMLOUMID MDTHBEVSHDHTHBEIHENET 6T(LDSHIS.
BVHBTHBHMD 61(LDFH]B.

BHVHIHET 6IHT(Lpemee)] 6157

B605HET CHI(Lpen6se] 6157

svgHe Emaé saide.
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Cxj5F wiLp 13.4 : Wsiuguysd GsuiwenpulaiCursl uisd Cauiw
Couemtigus  GBHemeUBENET EEEIHTEDIOUTT. DIGHGHIL 63T
uyGLulsst ompledenws 2 LGWITSHHIS H6VTIGHE0HM6IT
ComG & TeiTEHeUTIT.

uTL Gouemat dbaT : 08

SHBBBOLBIH6I:
remeuysenmed GeuelldasmiLiuL  Geueswiiguier:
o NeuGlenU  eueDFWMILIUT].
o SuGUIST SHHHleumisamen alufliumy.
o eraflw WaTUGUUSHOBTGHHE6MIT aleneneybenen 61FT6 FnmieuTy.

o uyGLulen wmpedemw SulienL WTHS QBTewIL eTaflul SHeiliLdbaEemend STLILMY.

UTL $He0BHdH S 1L 101 IbBTAT  91L,660TF63)6313H61T:

o ORUGLILY 6IRTMID USSHMS 6UNTWMISHH60.

o IRUGUIST SHHHIEURIBM6NS H6EVHHIMTWT(HH60.

o FLGF U, GCFuHpamiemnLw WeteuTwisemenl uwsTUBhSHSH GeusiGoum
auemasWTeT SUGLILS COFTGHHsemen allend @dH60.
o o ;AW Gaxmguwid GGemTemILiget LOGITLIGLIL.
o Gamywid GCemmewILemIl(h BissmIFamney MM CFiy FeoGuOmI BidH

sMIFN6L QFIL WeTeuTuWIBeneTl LWeTUBHSHS  LO68TLEHSHSH60.

o Nau@UleaBurg CQuDUUGL alleneTealsenen elaleuTml 6THT6 FnMEOTLD 6T6wTdH
&HEVHGIEMTUITL 6.

o Nau@lys OsTLIuTeEr HemidGamen urCLulesr wWeaugly eldaemenl
LweTU®BSS eTeleuTm HTHBHE0MD 6168 6T EHSH60.

Sl BGID WHNN 1QBGIOT6T  HLGEOTF63)601H6IT:
o  Fyiul Gemen WsuGUYF QFwpurligeGurg QUG CQUITHSHSHLTET almerey
HMET 61(1IPGHILD Hmement AL 6D.
o uyGLulerr wrPedemwl vweTuGSHSH — OeETuGHGWeUTH  aTaInSELILHLD
(peLEmIGETET Hemleneus Hemib@G Hmenens Seiiliev.
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oIvG 14 - ST BFTEMHVBGBHID FelPGOLDTFTHIH APID

Gxj58 14.0 : BxIhOshsBILLL  maH0sT0saMET  LNTGWITEHBISM 6T

AEMEBIGEUSIL 65T, UM  HSHHIUEBIHMETUILD  Hlew) S
SLTTWIUHILET, MBSHOHTIHE0 LTFTES B E6emenuyLd
G\ 6OIMBIHITEORTLITIY .

Cxj5d wiLi 14.1: s QaT@GLY cpevEmIS6T OHMID, eupper CaFeneu Hefle

2 MU, UW6THT 6IaTLeUMeND  HIGOISWTUIeUT.

uTL Gorem et dHa : 11

SBBB CumIHaT:
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

QT BrsTwes mHEH0STHME algamlLGNGS CHemeuwimen igliLienL &
sTyesiaemen UL IpwinLBSSHIeUT].

M MBHOSTIHV0 QUDMBWITE DU  LPOLIGUTHLEBmeNsS  Opifley
Qb Qurpgl sauaisdn Gsmeten Geuewigws sTyemiaemen aflufliumy.
waeiFwib, GFmouid MeOTTL gl (h (OLosiFsie &eo(penm), GFmgouid sTuGsIH)
(BamevBeu (pemm) SpFweupPest 2 MuUGSH, 2 LUCWTHEIGET, DID(PENMEBETHL 68T
QFTLFuUTen QUeTSHE BTFTWISH HHHIEUBIGET WTEUNENMUILD LILIGSTLIT(HEHEMETULD
efluliumy.

FougssTy WrHfesmen pulaFnl HHe0 SWTHUUSIL BT DIHST HTHMS 6TeleUTM)
BowuBSHHeomD  eTetayd  euFliumy.

UTL $H60BHdH S LIOL VIbBTAT  D1L,E60TF 63631 3H61T:

HEVHBHIMTWITL 6D (L6ULD @Gl 2 6iTenn UTLILTeL BTeTwieis eSS TIIMFTE0H6N
Bmieutiul (HeTenST  6TesT  SINGH60.

@evmimauled HNCUTH BHBGW MBHOHTWPMFTEMVHeMET  CUWITHE6TH
FnMIDLLY LOTERIEUTHEN6N  6\1l60T61|FH60.

QT @raTwen MHEHOSTHDFTMEVNW 6UIQ6UMIDGEDHS BHMEUWITET HTT6wNH6NT
upMle BH60HSBITWT(HSHE0.

QM mBHOBTHNIEETE cpeolIQUTHmend O fle] CFILLOUTIDS SHeucTsHEHMm
Qameien Gouewiigwl &TFewidemen allufldse0.

&L B cpeoliGuTHenTad Qamewi sPlulnfler (common salt) 2 _pugbdulest
Gurgl GupluiGL sTul Ayeusd (bittern) edmbal wWEaidFw 2 Goors WfHOHHLY
wempulseien GQuenss - Gramwer s g eusHme (Dow process) alend @a60.
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o waaiFwsbHar 2 uBuTasHme L UL IQUeOUHSHIH6V.

o Queaigele] - &6v, Gamyuwid MeOITL sl (h SWTHUNGT 6ud(LPEDMHBENETUILD
SF0 sLmES W eTen QUeNTSHE - BTFTWNIS HHHUSHMS 6615 EHSH6V.

o Gamguid MBOTTLMF IPRIFHID DiFHeT 2 MusHHUIT Lbs elenenQuTHLBefangid
o LBwram Henen alufl&se0.

o GBameBeu (wemm Gamguwid &TUGEmMHMIGS SWTFUILIST aul(penmEBEMETUID IFH60
SiLEIE W TN QUeTHS - QTFTWET HHHIUBIHMETUILD 6161TEbFHH60.

o GBamgwid aTUCEIDXET 2 LUBWTEHEIGEMETSH FnmiH6L.

o  Ggmguid sTuBaDMIS SWTHLI6L 2 (HeuT@EHW Ubs aleneeaymemen LeTUW6TLIHSHH]
SVl DIED)IFn COBIBENETUILD FnMIH60.

o  gFouaMyn SWTHlY CFWeI(penmenILD, DIHed L EIEweTen Guendd STaTulest
SHHUHMSUID 66T ESH60.

o Faufssry 2 pusHulled 2 Hmaur@w uss elmenurmer Hefla@rmele
2 LGWITHBIHEMET (LP6ITEN6ISHSH6V.

QAUTHDHHIOT6T  LIFCFTIH63)601 HVT:

o ule LI FuTHETISH SWTFL.
et YB@HID WS 1QBSGIOTT D, B6VTF63)6313H6N:

*  LTEUIUTEHMENS (GUPEHMTHL  fleH, SNM MHEH0HTN0HNT OHTL FUT6
aufliwenm i Leuenswt (flow chart) & &l wQuigplild S DmenevE HeRTLILNI(HSH60.
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63358 wiLm 14.2: P &W cpesmIsmend eupden  CFyemeuseaflengid
2 MusHd (PmDBEmETUD 2 LGWTHBISMETUD  HiGIEH)
wimruwieurmy.

urL Gouemat dbaT : 08

SHBBB CumIBHaT
reeujsenmed GeuefldasriLiuL  Geuemiiguwier:
o  oBwreflwm, enpsHHfEs iblevd, Feoyfle Sideod L dweummaT 2 Mudu|L 6ot
@arLyurer Quendlad @raTwens STosmIGmen elwfliury. eummlet
LWIETEBEMETULD SnmIeuT] / E60IBIbTemILITT.

UTL $H6mBHH HILIOL gVIbBTT  DLB60TF60)6013H6NT:

o qguj wemm Cwrellwr swrflidpeTer 2 PusHHF CFWEILPmMEUILD, DiFH6e0
SILEIFWeTen QUeNHs RTFTWESH SHHBHIOUSHMBUID HEVHSHIENTWT(HH60.

o oBuralwreler o UGWTEHMBHH FnmiHev.

o  @evauTeOl. (P MBSHSH0HHE 2 MHLGHEH CFWET(LPnDHUTMETULD DiFH6d
SILEIEW TN QUETSH - QTFTWNSH BHHIUHMBUILD  H6EVHHIENTWT(HH60.

o mpSHfEH00HHET 2 LGUTEHHBISMENT 61(HHHIMTHH60.

o OaThma (Wemm Feouflasiend SWTFLleneud, iHed iLmidHuleTen GueTsHs
- BUFETweT HHHIUBIGHEMEMUILD SH6VHSHIMTUWIT(HSH6V.

o FooyflaslevsHer 2 LUBWTHEIGMET 61(HhHHINTHH6V.

S B WHNI YBSOTET  DL,660TF 16 HAT:
* marFal, MBBIIFN, @LFFaT @ apeolIOuTBLEmen 2 LGWTHG S
SIComaiwd mpsHHCTHN WwrHflemnuwid CHTGHUUSDETER FLOGOFUIH FLOGTLTL DL
(BHIUSDBTRT DEMMN6VS HILILN(HS.
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Gx§F3d wiLw 14.3 d ®w apeosmsaiagid eubier Gaieneuseaiamgid
2 _MusFHenwiud 2 LGWTHBEIGMEMULD HIGOISWTUIOIT].

uTL Goaem T dbaT : 04

SHBBB CumBIBHaT :
oreweujsenmed GeuefldasmiLiuL  Geusmiiguien:

o mzHCHaNWLL FOFTL gl (B (titanium dioxide) 2 _pusHenwiujd Rpenmeeied
FOUBSIULL QuUeNdSs BIFTWIETSH HHHIUBIHEN6N B 60IRIHTEILITT.

* MFHHCHNWD FOFTLnHFL 96T LWeTHemeT alufliumy.

o aagiemev (Wenm @Y LIfiG0sGBLN DiBeT o DusSHeHTen QLeTHE ST
BHHGIeURIBm6T afUFliIumy.

UTL $H6mBHH HILLIOL gVIbBTT  DLB60TF60)6013H6NT:

* MHFHBHRINW (LPeLAITHMBUID, Sieneu BeVmImNBUTD BTG LTCHFBIBN6N
ww umn) elesteys.

o 2 mFHMBUIHHH MBHHCHINWILD FOFTLenFL Igen LNNHOHHBLIIST LIQ(LPeHMBEN6IT
alenadl, meHCHaNbHeT LWETHmNF HU1gdh BT (Hb.

o Amwy Wfs0sbGUde (e LgIpenmEmen al6md@EHd.

o i 2 LBWTHRIBMET 61(HHHIM]THS.

Sewii BSID WS 1YBSGIOTT DLG6VTF63)601H6NT:

o BTemThd eumpaled mpHCHawD, mpHCHalwd FOIFTLemaF (B, @mbie
o LBWramIBMeT 61(1pHIDLY LGS LHINBHS.

105



Cxj5Fd wiL 14.4 ueOUGHW USTTHSEIEHMNST BTFTLEISHMNS HiGnIS

wImuwieumy.

uTL Goaem T dbaT : 08

SHBBB CuBIHaT
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

LG HWMIEBET, QHLGHWBISET, Wemi(heu(hD V@GSN (repeating units) oyl
aumenD  SIN(PELILBSHSHIUTT.

2 _SHTTNIBISEHLT LeOLIGHWmEmen Sunensll LueoL@GHwD, Osm@lysEiuw
ueOLGHWILD 6T6vtll LUm@GUBSHSIOUT.

LOUGHHWBIBNET Slened 2 (HeUT@GHID UsOLGHWSH STdHd AHQUILeHLUT6D Fnl L6V,
R(HBIBH6ED 6160 LITGHUBSHJHIUT].

SLLMWLIYS6T (@(HUGHH WD, LOLGHWILD, LewI(HEUHLD DI60GHE6T), SUI60L|H6IT,
2 LBWTamS6T SpdWwehemmd SHIUULL 2 HTJeRImIS6T60 S 6SIBISTEGILIT].
demrevfles Cajosenassenean (Plastic additires) suenssemen  aluflég, @060
alememeneus (environmental effect) & gnmieumy.

Bumens mlufler sl Lenoly, @weoyser 2 uBwrsmissmen elufliumy.
pUUAST auevBMMEHILGHO OCFWeIWemmenw eIufliumy.

OUUTUTEY QHEICHTLL 6D HFenensd CFWaI(penmenw alUfHEH, DIHeme 6leleuTy)]
HHSHBEVMD 61601 Tl6NTE GH6UTT.

UTL $He0BHdH S LIOL VIbBTHAT  D1L,660TF63)6313H61T:

BT6NMHS EUTLDEMBUTEL LWSTLHLD LsOLGHWBISeT bl (Lpesierpdlensd alesegev.
Guomanmw usdLGHWEIBEmeT GeusiGaum @UIOLBMET QLML WTHD CBTesi(h
UM B LIL(HSHSH60.

RUHUGHHWSHMSULD 6T DVGHBMeNU|LD aleNSEL LOLGHWSHMS AM(LPHLI
LUBSSIB60-

OaTEUYL UOUGHWRIHMET Moy 2 (HuTGW (Wwenpulst SiglitienLulev,
gl Led usouGdHwid (addition polymers), @GRS usdLGHWD (condensation
polymers) 61ed1  6uenSLILI(HSHHIH6V.

QuTpSBLOTET HTHsHEIEBMmeNT 2 LGWTHGH GuTeddde (polythene), QriiGevmest
(teflan), Qumelervemyniest (polystyrene) Gumaimensuy Fnl LM LOLIGEHWLMBIEEIT 6160l
S SILGSSIS60.

OaTLyyemLw (relevant) srdbsmismen 2 LBWTHHH @BHEIBED LISOLIGHHWMBISH6NT
anpBeuet, QuTelaIgEssT Spdwanenn SMwed CFuighe.

wlufliorest  ueOUGHWSHHDEG 2 _Tyewions GudbeneommlaT &L L enLolienLd
QaTBHHSH6L.
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o  GupampliulL usbuGHwmseier o uBGursmsemend g lgs (Indicate) sml(HHeL.
*  LOUGHUTEHSHETOUTH Seupnilest Guwisosenen allhhd GFuIwl LweTU(HLD
Gaysemaamen (additives), Byiise (fillers), Wenmmervfles Hml yFasme (plastiinges
coloring), & semL&e (fire resistance) opduwieupilensill LDNIS BEVHSHIHFWT(HSH60.

o  LeUGHUBIBmET 2 LGWTHILSTED Gellsd gmUBLD alenene) UDPe SH60HSEIEN]T
wmBS60.

e FQupms @OUUT @F Qupensll usUGHWLD 6161 P UPSLILBHHIH6.

o @muuflar slLenwlemu 2 uBWTHHSH WeThse s Hearemwsnwl (elasticity)
o6& SH60.

e @muufler GQumrplwenm @Quievenu (mechanical properties) oidHaFfliLgsm @
AULBMIGFILGHH0 @ CFUILPeHD 61601H T, AIEOHMBIFLIL(HSHHEL (LPEHHENU
o613 S 60.

e @miuj umeder MLILYE Fnmidemenud @mUUF umed @HEIO&ETL(HD GQFwie
(PEDMENWIULD, DIHMET 6TeleUTN HHBBEVMD 6TTUMNHUID 66N d G SH60.

o @miuj utmed HRIOSBTLLF QFUeumsTed &Hawio mUUmIL  QUDEOTLD  6T6wt
(Emphasis) oiwsdHs snmige.

Sewii B WS 1YBSGIOTT DLG6VTF63)601H6NT:
o  Qumelsgder, QylBsunei, PVC opdlweumpen @ L@GHWBISnmUD, L56T60E
BHMEMULD QOTRIBTEDID DLOMMEVS HULNBHH6V.

o  UUGHWEIEET 2 LBWTHRISMET 6I(IPGHID DLOMEN6L AHINBHH60.
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Cxj5d wiLh 14.5 : sraglugdsmen SQlUmLWTES QBTN GJFTUlelS

mBHOBHTI60H6T  Feveunenm Higmid SLFTUIEUT].

uTL Goaem T dbaT : 12

SHBBB CumBIBHaT :
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

STeurmseT LHIITsssamigw cLpeoliQUTHL 6T 6160  elufliumy.
SEn&HCaTHMmBH 615Camed, allemadlfl opdlweummlet o mugHldsmet
HTHBEIGMET U],

2 ulj wgev (Biodiesel) 2 _pugsdHenw eluflimy.

FTOMISH MBHEVEIBM6NSH HTeUTHIBMT SLEIILMIILE Fnmibeien Fobde0mer Hevenel
eted1  elufliumy.

FTOMIS MH0HMBL LIRHOHBLUUSNG LWSTUHL CsTHBITal STuIFs auglnies
BHHHUBIBMET l6NTEGH6UTT.

e15Ceume, elemdlfl, FThmiIGemHeod, 2 uly weged (Biodiesel) oydwesummlest
LIWLIGOTEH M6 E)6UTTRIG T 630TLITI .

SpUIeFnl HH60 dmieuT RemeouledhbE BmieUT HFHevsHmSL LTfls0sHUIUTS.
wyssM  erewiGeutulelmbal 2 ul] erflOuThenen Spuia|gnl SEHe0 SWMTHOUT].
SpUIaFnL GHe0 alemdiflulsyenen oFmmMes O0GHE FHAIGHMBH HiewTeuTy.

UTL $H60BHdH S LIOL VIbBTHAT  91,660TF 63631 3H61T:

FTourmBaied QmbH LfG05bHEBHImW  QTFTWeI USTIHSHIST LM
wssielensu (Check) ufldgg60.

STEUIRIHT LHILISHHEamIgwl (ool lOUTHLS6T elenn i&HHF (Emphasis) gamigev.
6158amev, alemdlfl opdweupenm 2 MHusHd GFIWl LWSTU(HSHSHHIFIQUI STeUTLI
UBTTSHSBISET LUHY I6T6e H60.

6158e1m6e0, elenmdfl opdluwieummlest SWMHLYL Lgsmen, OBHTLILENLW STFTWen s
FTHBEIBMT 2 _H6al QoTeni(h 6l6mds@EgHe.

sTeugmIsaTelhhal 2 uljy eaed (Biodisel) swmfliy upfw Ligsemen alend@ge0.
2 ulj g aumEI BTeVHHD Fohd OBmEsy (Cricis) & @ Hiey elensd
g SIS HAEHIOSHET UMM H6E0HSHINTUWT(HH60.

asMieuT Remevdened(hbEH HMIUT MGV CaETHBITN 6UgHHe0 cpevld LTflg
O5BEEUILGHGIDSE 6161 alleNdEHSH60.

FTOMIS MHBHevmIBeMTaTensd GeusiBGeaum SLAIILMLILETEN Fnmibees &eveneuGuIewT
BHHBOEVMTD 6160 D(PHHH FnMIH60.

FTOMIS MBHVEIGMST 2 LGWTHEIGMmET 6ll6Ndh@HH60.
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QAUTHDHHIOT6T  LIFCFTIH63)601 HAT:
o smieutT @mevuledHbE BmieuT engeondHflenw Csrd BrTel sTuIFS augsL L 6D
apevld  TfiSCSBSS60.
o alemadfluleeren siFDMs dlvsHeT aiHHmBsH FHiemNH60.
e 2 Ulj ese0 IHfmwsd SWTHHHe0.

Sl BGID WHNNI 1QBGIOT6T  HLLGEVTF63)601FH6IT:

o lateumd UpFHener oTHflaamen eupmIGaHeT clpeold aletmalfl rdliflulevieTen
CH,COOH @ei1 Gefleneus saniis@id Wramaijsmen ifamisd omemeujasems
HEANNGES

2 +ib:-  elemmd wordfluiesr 25 cm® SeMbOHBHH 250 cm’ sTUIFS eugsHS
peorF CarsHa marssiulLgl. 0.1 moldm? Gamguid msCyTL
ndl_pLer Guom swrfssiul L 25 cm’® Buflésiul Lgl. enel
eurdly 16 cm’.

(1) elemdlfl wordflulesr CQaFeneus wemisbs.
(2) wrHfluier sifleusHer BIDMEISHMmBH Hewids.
3) @eu PudiInE 2 snHs STl gemw (indicate) GemisTL (H.
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Cxj5F wiL 14.6 : mBHOFHTIODFTmsvH6MET CeuafGuimmeHeTTsd gmU(HLD

ouelll LTFTHBHH T STFTUWIEILD.

uTL Goaem T dbaT : 07

SHBBB CumBIBHaT :
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

suefluflest  vewtug)  Felwmenr ugwremsmen (CO, NO, SO, CH, oieray)
aleme@eur.

Sifle0 wenpulesT QTFTUWIRISHMBUID, GV BT alememensuud elufliumg.
@efl @ramwer ysrileal SIFmTuaiHmaUD, @GeJ0 ASHST  aleneTenauud
aleme(@eur.

@Cameir LML HEVeUML HEVBT RTFTWNIHMBUID @LO6T60 DIH6T AleneTenaulL|LD
aleme@eur.

uFma ail(h elenenalet RTFTWRIHMSULD, LECHTaMGeIILTHD, Dieumnest
GLoe0 sTen alenene] Spdluweumenm 6lend@eur.

auell LTFTEEEHMS BUTHGHUSMBTET  (WPATORIFFflbmas  Dienaih e
efluliumy.

UTL $He0BHdH S LIOL VIbBTAT  D1L,660TF 63631 3H61T:

SO,, NO,, CO, gimilémae usTIHSmIET pdlen euTu| LOTETHEIS6M 6
SIGMUILTRISET - UJOTIRIST 6161l QuIfl(HEHe6v.

SIfev e UMM (LpesTeTnlensd a6 H60.

S0 M 2 (HaUTHSSHH0 UBIGOSTATEHD 6uTu] WwrsTédsment (SO,,
NO,) Quuifisev.

OHTLIYmLW QTFTWESH HTEBRIBSMENS H[HI 6Teueutm e wenp Gomaniuw
wrersdaefelmbal 2 (Heurdaimg eer alend@aHe0.

SV MY FHeJe0 FHUBSHHID cleneTeneuds H60hSHIHTWTHHD (CHemeuli L
BALEIFB6ME0 OBHTLIYML U HTHBEIBMEN RIS TL (HH6V.)

@6fl @rarwerl ystengl UTHSGD STreatiaamens(FhdoHa) smaHDh OCsmemni(h
(consider) g@eofl @psrwerl ysmeny allond@GHe0 MG QETEIGTEDILD
audl(pemmenw 66 EHSH60.

Gpgnmw GFwespenmuiest (process) Gung HeLOUMILD HTHEHBIGENENT 6T(LOGHIH6V.
@DV, USTTHSEIH6T, LGl 2 L eohevd Spdweumpet g @6l @amuiel
YaTHlesImed 2 _emiLT@GD SBISTET aleneTa|Hen6Nd BH6Vb NI UIT(HH60.

@Cameir LML HeVloumL HVIL ST OFHTLILMLW SramuensHamd al6mo@EdHe0.
@Cgmest UL HeleuTsaHHAD LBIGOSBTETEHLD 6UTUHEHT UDMS HEVHSHIM]T
wim(B&60.
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o Gelar g @GCamer umL HelouTsasHamed goUBL HTHeHmE (Impact)
alwmifwid GFuige.

o uFmg ail(h elemene] uPMW (LpTIMEN6 OI6ITT6SH60.

o LFMF 6l (h 6uTWSHE6MNET Do IEILHBHHIIgUl (permissible level) ol L Gemg
ol oiFsfla@n Quruwgl selaurm LBsTemTD GeuliLwTsHed gnuUBEMS 6Te
a6T&&HSH60.

o yGBasmembd GeuILTHEIEITEL GHLeded gmuUBLD alemenedemen a6 @dHe.

* Ty raFTeHSEmen BIN6UTHGHMBDNE, MHEBHOBHTIMFTENEVHAMITED HHUITEIL
upw pearbamFsflamaser (precautions) upp elwmsEwTeId GFuIgen.

Sewii YBSID WS 1YBSGIOTT DLG6VTF63)601HNT:
®  LTEUIEUTHM6NT BI6HIE GWdHeTal Lflss Siflevwsnp, uFemaai (b aleneney,
@CaFTaIUML HedeumL H60, @aNUITFTWEIILSTT 6TeTLMEY (LPeiTeneUHHBL LIewTda]
sipgnemar LHIIES0. (96 GWHNNG PG SMEVUWIEIHLD)
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Cxy5d wiLm 14.7: piler @reTweid - QThnFTeney  GeueflGumme Hmed

By WrFmLWF QFUhe0 umnl eflend@eur.

uTL Goaem T dbaT : 15

SHBBB CumBIBHaT :
oremeuysenmed GeueildasmiLiuL  Geueswiiguie:

syuulL By wrHflulerg uewufSwmenr ugwremiseT pH, Qeuliuplensv,
BLHHIHME, HELVEBIBHED SHIENLD, 6UATENLD, HifleL BewIhleTen L dgen (DO),
COD (@ysmwens Gxmemeudsdi ol Sigen) eet QuuifiBeur.

SyUULL wrgrssiul L B wrdflulers Cuends SeMUILTEISET (LIJLOT6IMIS6NT)
pH, GeuliuBensy, HLSHHIHHM, HEVEIBEOHAENLD, 6USTIENLD  GUITSIMEUDENMD
ude] QaFuwieury.

NO,, PO} apdlweupilenmed gouBGd BHGUTFmemLITSESD, D% CBHTLTUTe
alememeysenenudo (Eutophication) elend@eury.

BMHGHI6TeN CFH LOTFTHHBAMNBITED 2_6WIL MG UTHILBENET S6UTRISTEITUTT.
B LTFTHSHHNGHS STTIOTT QUTHieUTE UTY 2 BeuTHRISENETULD, @FLDEVI6T
BH SuPNesT HTHBHMBUD ST RIGT TS .

DO, COD Gumesip @pamwenl UFLOTIBISemeTL Uweuh Hd  eleleurm Hiflet
DTEFTHHEN6V B6UBIBTEIGONID 6T6oT  eLIFIILT].

BilesT TFTEEHMS IHOVHHETNLD / (LPeLUSHHEIENID, ULl LOTFTHBLD, H6VMIBH6D
Feienio, Bl eussieno Gumenim Cuended LITTRIBIGEM6TS OBTeNIh e6MaEH6UT].
aTnaTensy GeusfluihosenTed gmMUBL WLTFTHHHMBUWD BIPleuTd GLd
WpaEaFFflema enaihaemen elufliumy.

Biled (Bavieifled) SemyhaleTen gL galar enemeull LFCFTHmen FHWTHSH
SHlewTeur.

UTL $He0BHdH S LIOL VIbBTHT 91,660 TF 63631 3H6IT:

g BIHENEVBET (HNMIH6T, SMIB6T, euTallser) FevBeusnensaievd LTHullemsd
apL LUl (hé  sTemtlu(BESTmeT 616  oTemieuIHelLLD  aleials HHeUOHMETF
BraziflHH60.

pH Qupioreid, semised SHeiteno, GeuliLmpleney, eUSTENLD LUl LITLDT6IMRIS 6N
(gmymorplset) (parameters) Biflest uswienull uflEeddals (check) uweTuBSHSLLHLD
LTLOTEEIS6eT 6Ten JIMi(pad  CFUIHe0.

BOCUTFMTILTSESHMSB JNUBHSHHFIQU UMD DUIBIHMET SINM(IPHLD CFUIH6V.
BT BleneuEEnB@&HeT sTeleuTn) 6k jwlesisen CFFaslubdemen ster afuiminiuid
QFu1560.

BHBUTFMEILITSEHHHETE 2 i TG LFFHenensen LUDMe SH60bHINTWT(HSH60.
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OaThaTensvF CFWaIPemMSaTGICUTSH 2 TG Hey Bfled HMIHIhHHEHDH
Falguwl BFHeIl USTTHBEISET UDMIS HEVHHIMTWT(HSH6V.

Gumaaplul L OQFweipempwmed Bl uswilen  @Gedsvd  goubBE HID
allenemenel a16md @5 60.

OamipaTemeuseaiear sle| Biled SevdHBLILLGHIngu 2 Beoms DUIETH6T LMD
(peiesImlensy 616565 60.

2 1L 60 BeveHHe LHID, Gped WGHID umyomet 2 Geoms SWaIHaTaITeD hUbBHBHLI
u(BLD SEIBTET IlEN6ETEYBM6TE HEVHIHIMTWIT(HSH6V.

semyhalenen @l fgear (dissolved oxygen) (DO) @pamwen gl fasit Bxemeu (COD)
SpBWeumenm a6 @gH60.

B TFTEEHMS RPeUTHE0 LWETL(HSHSSInIgUl (PETORIFFHmae (enMEBmeNTd
BH6VIHGHIENT ULIT(HSH6V.

AUTHBHHIOTET  LIFGFT 3563601 HANT:

almieof (pemm (Winkler method) eweod LflGFTgHemen FHwTE Bifled HemIHSI6NT6N
QLIFaler DlemTemeld, 56mNEH60.

et B@HID WS 19BN DL GVTF63)6013H6NT:

LOTERIEUTHM6NS GH(WoHHeNTall flhg @elQeur(h @(enauun LIseum) @b
OamHhaTensoUlsT GHpedlsd DIFCFWETILPeHMUINTTE JHUBGSSUILMBLD elamemenaiu|Ld,
SlUNEDD  6TeUUTN]  (HMMEBBHEVTID 6Tarald  (WasTeflensolil(hHHIDLY LS
BB SH60.

e qguj wmm cpeold SBwraflirelear 2 HUSH

o Oarhms (Wemm cpeold FeoyfleslevsHer o musHH

o  QwaiF6ln] ®H60 (WM cpeold GFTQWID MBOTTLMNFLIQRT 2 MG

®  Q6VATED (LPeMM (P6VLD MBSHHflEEO0GHHE 2 ML

o QBamevBeu (pemm cpeuld Gamguwid sTUGETHXET 2 MU S
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