h Modélisation quantique et réactivité ﬁ"l >4 2 o P‘J' F«\:\ -Q l?p:[hik J% M [-J:k[/\ .
e Chimie

Constitution et réactivité des complexes

FEAs Complexes en solution aqueuse A Lk / ' ;) %2 C/ = [g]- S

10 -~
c . € ?j [ed-€ mainhe d,
r= = CavD = kE P doeh .

e~ 644(/(

Lechwde A emide € .
& ﬂ'e‘zlulum A‘u"wiru, K- a-

A. Queccues CLasgiavES.

@ (@) Lanfl(«c (ﬂ\—wamw?m/t:{ﬂ:) (ak car J‘”f{@l

&) (o)) | G R . ) | 5 @)
§ ; -
o > pCNV £.yg)? 256£°
=4k, dore ez(c.(cﬂ")ﬂf . / 9,1 x4 )"”’
© @ m‘qmr _ beacdm e b 276 xS B, Li6x S x Lo*¥?
l:(""]o - _C_M_ = C/J' e lE_N“_l - % C. £ - /l -(.dq aollf
o
d:\ {nm”j* T_Li '&d""“L it m ?VMH{ " Z«Pam-hm eshetend. a{zc L. A«.a.J
%PL7U~PQ/ 7m&m4nmn.’a‘el&)u. A ochons . 7
_ pidosinowe o L‘av.'l:(«i:q.l;:
& k g nabord. aven w»#am v diann el [
=) rv-pa,,/t-vi:\-rmkr. >3me6
R | G+ horlp s [oen ) g = @rrapord [oren A
er % ‘1% o AL P’L&PNVWQ. dv © | ge
ev %-fv. ‘4(%-'&) o &: (;_ccw((qu, /(\’Mﬂj\q/\ﬁm\r\. n f:¢,’j >/{ﬂfCu'l'g_
A céacks inbodity B - LD (¢!

= (v ]\
TRy _DL.,J) -

= PN L %fag?ﬁ_ 0,25



Air lo Jinls Pla +4 o Pla-4 nav g oplicakde

\"m" ﬂ\mat 4&47«. !ﬁ A’ECJIIDM[!(\:L 4 p{% A:A4.

D@ 0 pb Aok 5 dimondr & b £ wlids st A

Hsgous oo v & &0'”\0'\ AV sakvde en (J&DIUL_

Gow. @) = Ueagl 4 2o'l=y) 3
[y e ° °© > sl
& [ pe3 > | o
Ay A AA° 24 /¢0

A [1ﬁw(ALt A\am?w., b(j H

Iu:) ene Ta—tlc’ A Vel ‘:\‘\’Oeb;-l;- dons SO L

CQ*ACH)- = 4o

T e

1
A= (_K_S.) IJc°: 1,2.l°" mal.l”’

Yy

2.t mel o 4 L.
on v ‘QA’W ow - doans de & P J N A g

ATM'\, fHD‘D{M 22 = YhloS mal (f
=) 'p\'(: (94}_-90(-( = ,{h-(-ﬂaé(&,&-(ﬂ")

FR: 3/4

L'ohody char X amecasac Pu)" o L fo«ma—’\a'—‘
A’ C.QA—‘{[“ cadosim - Cymauioc -
g Avad ého Ky : C&(QH\,,@):C&”(A[].I-MO‘(Q;] i Ao™
x e apd Nty : @) UMGy) + 4G () Tt} T ) Fyeb?
b forahon dv @rflece v his frocde . O pude o
2 L}W ‘)u— L iens A" b avontons vl
[,ZACNKD)L,J%- (5 ue’r\'f\'v : Pdl{) do Aomauna f)’ekm. ng{l«e}
()N W\ dorne e P L fanned P“a .f-'\J'VVMifo‘fo«\
rvordain  CAM po rodsirs lo dixpcllhie, Py?'g.ﬂ—d* Mb
@) s @) +@) CACOH)L@) + ‘1"“‘()(07) -:IZ&CNIID):?(CJ)-r ‘?_lb'é,/
K; = K Iy No n ° °

WG = BK; - n-4% b3 2y
2 h@awes 7 2 :\/

J \) a 16}. d\mi-g

A&)PM\“"\ y 1
PR IY: 3 =no e - LeIlHe] ™ =
Kbx = ) X CZ i)L Cg\/ ‘\&'
f-u3)
:,M(,%,Pcﬂfm/ 41‘(_
K%

n= Lx Aot -\-(QX*O"GxAxo,J‘D Al
Ao® x Lo~




N - Z,'LM-Q

N NN
A o uchon A divreldhe. pe- A ownnnsniae
o o oAl i (4= el )

po'f Mot o bonae venen, d /a.JfAML
o doin e /Q/Iz <xge A amnonlac .

mas Mo onda ks

Vodidadiom CNHJJ{ n- Q} 2,2 -Uxo0q _ 4,2 mad L
o5
= PNHD-_-O,
e | A,
A3§
(144%.)

/4'\Wn) cl»ﬁf e&d—.ldv.,. e Pm{)w ons. T achs,
A ron ou caken AP

@ Rﬁﬁ My e oo pod laew\ﬁvc. Lajeh dacd. fot
lnd & dimece ,Qc.cw‘dﬁ& (i [Qiourw\‘/)

@Sa/\oa_fg,kh“*' A@v«ﬁ&mex\ﬁqvum tervo en
sduhan

@) GOV () =
Avee Q'a’aJ/ W Ut .

CH («)’\ + 4Ny CG’{\. ‘5(_: ,to""'é

e) NHJCG)) + R"'[Q'j) = Nl‘l(l"'[qu tf-:zlﬂs'z'

b Rochin (1) A oo faeirie : alle dilae Liglbe
Ax (QJ\-(IJ.KG,!M do L seno Ancl.

O fod te Lhgdhin G WRE prdomine deved Wity
WP‘QPWM" Aedchin =~ \:dn'ﬁ:uzpﬂcfd@-4.
&) CUCNKD);+(45\ . AH*C«}]

+(4j-) + b N (77) K= 7?_/12_:1-

WLV

L acd~ M&C:M.é&&_
Jf/uo’

RE (extis)
Gl
NKLI"‘

f;M;P"JJ"dﬂfdh Lord 4. rc'cJAoJ'nr\,,&; r:'a.JﬁmyﬁooL

&ri) K+ Rotlay) = hoW K4 - Ao
Rro) NGy + Ho‘la,) = NRyla] + ,0@) w-tzb‘v’
Ao
m():—)'Vr)LM [L ) CJU'CQJ) + ZL’DTQ?) GCOH‘L@) “;- ._,{049
[Muaang
AJM«?:.JVL o Lo valew Ao v Al e
LWP & R e (Bedrione e o A

pars m PN | T J/.‘éclwuw Azlclodaézu



{a Po- L 2 ~<echors W ad&p—k&a/rkrru, Lodn @ L’ /‘7&“6&,. CI(DHJLM_ Pm’upb: P> o ,Q'a1¢4* d goud
@'4) pois @'TL) v & beo Ao yales Ao orhb Nt en NEy | Liyonde gut onflue A
(a,&d* A+ [orﬂ Aoat 24 pm«/) ‘oo (ivwe 1@»«’: , & ?m‘ eapéju “0“P"'“:PJ”J"°"

Eivi\rap.nk A nw ol = Mo (o— ‘/e74)

- C ey Koo e mouia pho Agouuse, b acha. R72) omead

%O\Jru: & 2 failz fou /}V\,_.,
Nt o = 04k Mo = 4 flo
ol . @'L) NK{,"‘ + Ko~ = N\'b ( canronmathes WH,*)
G+ v = Gl M+ .
O L e dodnd = O x 2967 = 2,040 mdd. () &vlmg b (confhrakian wy)
@)y iyt (ag) + o leg) FOME) 2 QUML) () v Lo

dore B0 "ol du HY canzonmd po Adxocv b O .

D'n?n: foo (Cedvam e Lo Ao Eachan (e) . m{ LR(L) l( c%_c_) <3 . o

ﬂH*'f(“Q: M- wheo —QL ;qk‘mjm'(("d; :
Ao n :?.,3-(9—§-ﬂ~ca e écuahon Ao Zache fmd.mmm(ztol,fd
7 o e s G Lo b L i prives don i
A 2k o
‘E’ dazv;,(,g,.L,(hp‘ha,S‘Q /hﬂ.l'ﬁm;tﬂ" o Qﬁwdma\#‘ﬂ(/
{:(L]so 2 27 o7 mal L™ poes (SfeM-c-W 2y TQ@/cJJ»
(/\ claber & fLevivelna a'AV vrodafide a
L‘—M\por—u_i?\wiwn,waﬂwbmxf iy 67 P% J‘fﬁ""‘n&"'
{\WJ el kx 2T asl 9.7 L. n
NESJ’ = ’.\f_(:": = A"Hq\‘ S Ny

Pl P A poede oo & &g 2.
”uo-(‘[‘in"’ \fsz): ')N“(,'l' =5 C(\Lei,_.- l/;)-(ll: /)MQ[L

= Vcc_-E:meL



2. boapeTirion o UeANDS PouR uw mEns CAtron

@ Dons b alies | e gord pn)nrJS indhialevan) 9~ F
Sew ™ /a yed- achen mu;aﬁal-&-fﬂ’:

F;“'CQ)-) + Scw” Cqsl - Rt lq} )
G C o ) aolL!
Go-% C-2% e
aanece G = A.(ppg ﬂ‘dl]q J/ K":? '=/(.O'LIA
C= Al aall™
Rt Aol L SenT en Lo exes,
L -x-€ C-x2c.

ﬂ) O.: 2(‘70\&L’\. Gha“.i .

- _=.C° €. 6.C_¢a Sl
b= B.c >

VAMR}M« AL,Q'A‘I)(V(M;,\ £« b ol
(rdetmon  joldhen o cor DRSNYD = x 33006 5atl

B b 2 Lpade Vithagunk Lo o nabllig & 0 pol
P:q‘)om/ L coAnvchoer of ﬂcwfovv\ A pré&an@m;u\
«n ffe [ dne & fm‘n—).

4 RF™| F-
f S >Pfi

fesov™ | Sewv™

o wd g~ RS o F ol des aopion th.o»\feJJu:.
M Aidrodechs, 4 o, %’DN(L edeon. Lo
l«w-fmalm A fecontt A P"'*"‘t‘

Q_S_) Fe_SCNu'C'ij] + P-(qsl z EFGKQS') -/-SCI.\J“(a.} Ji

1 3 Cp © C
o L
K ;% . G -2 (F-o/ 2/ Chod )Nﬂl
e

L nwnnres C‘stJmea.'Py&tm m%w\
w : avowca~—l.

9«1: A ,Q& colorohon (o—‘x.l = Cﬁul .-_3,2_.(,0-6”\‘@L~1
= ol -Gy = A7 32p 6
x e Alo™> onlLl!

Qo & ,Qé?\ILM,\.aM\ we- & Cry)
' (G- )]

[ [
= - & (aw) Co .
® W (=) et
= Al (A + AL AT
L85 3 (576

Cr=A3 ot ™

= dowo AL J&*M 804 nol..



Crescvtds 2L (o ndd(”!

CFlz G -2' 424 Lo L™ B prdovans. dusonk B
CSev]: 0,4 mol. L Sen” pd&w:u dosot
(o)™ -

CF"?Z*J zo = Ao~ mol(!

( = g: [Rav™) - CR¥1:7f o mall™

ok

e :K: GEIBAD o Rz b6
o™ L, whied ave 4o
prr_'&nw\w.u,,

2. (onPleces Emyenemianinvenicuer (T)

/>£f\ o A.MBQ‘L—‘
7\
J‘ " &-‘! fH‘L &m.
— i/ M
L |
) ochusdng = Afy - Adie b merlnzhan - 6.

= 6 Loaene wifal -4
A2 2 M,(Q,M@M

lonfrces = Wile)  Nilen,™  Milen)iF.

(M{a«- Nigen), Ad. r'\

v aon - ppv Co N < "o N e M
v
J

@ A nern -~ UM?NAE—, pn dimince done Cen) 7.

pen % Ni (11)

Leh100
L90
80
70
60
k50
k40
_F30
k20
. t10




Tahmchse  corboes (D H(3) @ TME™D = [mn],

Por 227u«&k Vit k) « enleg) - u(M\“[as)
K':?a 4 EMW)“JC? = £ .4

ML) o) g
'(pi PA = 4 (K Jolonr Lo 5/@
Thvsehon BI® > TME),Y] = TNe®).
L” Pcn.:é,é T(L(a7)+ “”5’ = ﬂLLCG)-J

Wo-%r . T o_ ¢

—_— e e— = —_—

Fdum  whrndion @/@ pen = y,6
Aesfly = Ao+ b = 2.

D\‘a‘. pn.’&»m‘nmu
N:(u\;" | Nilen) M | Nifen) 2 | NAE s o
6 s ]
e ¢ plos por grad

fi= Syl g poo F il

® Lo formahne do comflicn sak g R

- - bcp-tdas,vccluﬁiu- A en.

- /799”\5:! prﬂwm!rwa_ WY ane N((«)“w(m\fl
tofB) : b & A en TR

— hp prdem  Niel*

B Aw b Lo wnponHo L mfav.(, sa Norstaa) peo

4 anra uw\lue& 7% U\(t/\\

N o) & (e = Nilenl™ o Kp = 1o

(A \n Ny ° ,)MJ_,
& | - ) -3 3
Aol

Ny 220 =y ©@mme WD ‘:)_E N-J = € &<y
=» 7: N
; ‘24}1..21«');,; himig<, Bz _Jev A okl
(o3 Yom=y)  # gh ek
= (gﬂ- eV = E748"" L.

(-m)e
= pn=3,§
b shénd anc Lo
MNV‘O&&JJ- Nt
M <Ly
Condomisy : Cwete] - .___'\4\/‘"" = 0{/(?1»{-(,'(




@CJ’*@ ='e€do—o\n«|rtjymd~¢fd4_w/mnk;\bm(du

Ni(m\;‘ c’uo-\m
RPA : _ MMlag) 4 3 ey = HON N B- PR
Al e ° ?uo\‘r\'lﬂl’v\
n~4"'$ 41.—3] 7
Al
N.J = € 2 a,. (3 =an)

& ,(zidum J\MT.. ,

r\,l(c"\/JJ

. __Jv)

(203 Ylon -3y ]
= €z 9 2.lo M md

£ .(ny-3, )
Nq 3“4‘ o 644114_.
pa ""’5(""3““ 0L ¢ peiderminutn di
N?(o\l;‘ validse .
(endarin, )= 06 molll’

CN?(U\)J“'B z O,ZING’.-L-‘
ENi%T . ¢ (o-4? mal

g'- i £ 9‘7‘)00\“& As. P.-v.lpm‘lm Po’m-bk Az(\f.odo & LMM-

ON cornwn G. s

selbion,

c—:_:d-. G N Mwwon P«-Jn«:aw-l/

MY & Len = Nigenl) €

€p| £ f-iny I M\

-2
_q"-_"_)= o1
v

Mldo.bmd*pm/l/{\rpo,

allabiaril

&, Mol | ™ | Kyt > pdts (L= DPRS)
4 7N

/05 ?L ’L'JF/’ 10 J/F4—

® Ligand bbb ,%Lc}wét
oo fornl s el o o bp plo o
2 ok Higauds ).

@ LsOmg BOPS o A2 tadl — 2, 4. o Ymal.(
s s vogad™ AT ek,

@ IS on  evuo pe m“w‘f a Kau (“l‘ner N.rd,(Ju)
— fyplhm L pridondinauc do confluce Hgly™ -

@ Kﬁtb(a]l £ 2Ll = Hg L. (cj} % A8
(> Ao mebl” ¢, . ° Fs /qmu,_
Gyl s’ (- G- x
Al

C-2 €& o «=C. (EZCC)
N
'y f[‘ldbc-Ln_ ch,,‘/u‘?.-./ fgbc_ ‘L_@) = £=-(-(_DJML'(
£ (C‘l_’?"‘)k lmanals ;g«“ (

TDPs] = Cp-tr = Ao~ mdl L €z (y oW
=> QUS. 38 —yen pr gt aejerkun



-

-~ TNV ARGeNT €N UKeY  CIANRE

LL/- Not, O 4 Solbarbd 7«~1¢C mawinals A Lepin duncy-
L A 9 gk B Dmods por i L sbhon

@&Mﬂmwckdxﬂ\hwm:?}m&nw
Wdon La fafm.c predorinand. de quw&(_.l.l dizars.
AW = Agtlag ¢ o (s (v Ay prdarmins)
AGCNCY + CN™(ag) = Aglev) (ay) (< Aen), predaruns)

/3 le—“&' 4'4664\/ Aok P dim 4 wbto
s'cx‘m dont o= THD + ITZ 0N
)“” R

=[A (A+ cavAJ)
= cﬁaﬂ(,u ?\_L 3 y
L CW: K= oo
A e () [+ WJ)) “Togpon. B\Aﬁw

%l

Pw Olb-Mr L u(}qrmw- N?“Y{:L\Tn N} Ja—" WT'—«L

™ | AT e Ma%&

o5
& ﬁ* prédomine  davel macw)d :

re L Lc) = | Aoy (Yo ) = -pe o | b
& 54.7(0\/1.3 Pnlom dm.»ffﬂﬁ‘:

AL K;Fz fav?) = ,Zaa{,%.) =[pa%_f;,(_, -pav Wlt

@ [N axpammio (an’u'lu\bx A a) yolald, 9~ “ A galiolir
ol (eer dlaohin A £ oo KJ-.ES(%)L(Z‘_’J].

= Aaav exidh 1Ak pOV= 3k paw= du.
Pyled)” | Agcw () | Ag

3 A4

> p&/

e Ak Cnenens PeJr perdib. nkrodidoin e Lo
prctdnd mas & fuddh porlod L codtonn
deabuc & AgV  ( non Ja_ prdominous. 4 Agt
Ve Abcav)z— ).

de &cub— n £ J%f:’:;u e \ /s ]
* 20 paliion (compluce = \ /Y gl
Aﬁdupw dons o domatn), \/
/("a[/')/c J =-1 5
= A -D°5+3+%<0'J,3~£1\5G TR TR R
= v 1 P P P .
= |lo= ot sl ,q.a(quL' predom Aj'"PﬂM
ot Aﬁ* d.uwlﬂ(cd;
bn o poi fovgen, cons Ao il

G VU . et - i

pWs = A6




- Tirare Tows AC* pae Ho~

Nt
A'L'H’ / % cnllspéccs
; 100

/

T T T T T T

0123456786910 .1{1 1213 14 15 1'6:(mlg
2 wn-‘.fod,;, ltTNabAu_ d Pru»w/ @.&M
A b vpe o LN o pricplalen b Agrorl, L)

[ﬂ ETAWJMJJ_ - »f\f\a[l/\ l"\\mzé( dane. o A:UOW,; Pavmente

RZ“‘L ol M'@, wae ]-n. ﬂ—feu-. (H")
i Hm.{c avay . =~ -

D A ar o pou\)/anfxril (pw diﬂw\auuuc) /Mr?«lﬂ

Fporhon v dumiv gt Ao solide- ADIOH), (o)
Tos o kwwnm ol dls P 2 whodudhon b fovde .

AR H* o) + Holag) = Hou|

Re AL as) + 3 Ho™g] = AlloHb)

D AHLE) + Hola)= ALOH)- (o)
b AR Ny = Ay = Cllegy= L = Coz Llo™ ol L
ki o 259 ot
B BAC oot xd e gy =0 SC%0) L 0y €, 22 107els”
- c 3 2 E—

Vof: ¢ = LY nm—',uv;"/ = f),qaol!): gt =2 C(«¢$9~‘LJ'.J =CL‘6 10K

@ Ao & K

o B, b odbon A fomako & Aol), £ enfs ek -
AloH), v fom v TAPI 0T > 16 (-

B, Ay o id&%’ ave m@ﬂgzﬂzz'z,r.bo”'me@.u'
‘6+‘(.5,,

(A" nan o cervorvnd,

£ s sods o e

CHodyg = % (€)= AT

= 63.(0"Mnatl"!

= Kz 2T lx ( 6/31”',“)7: 6.0

Pk; =321

Auis 2% o D, ok L dominion A repami . solihon
Crorformation du galido AlOH, o confluc Aol
cine,  TROHT, = Cilo - far.lo-tmall .
4= Crk,

A-.,painj/b, Lmvd*wk A ralid~ wexkb-qm&w»"fu«.
MOH, 0 + K0GS) = ok eg) i p
Fq‘(s‘-&")g; 5 & il 2t

Cho*
2J

DRowdy _ AlT.lo-t
o D - p - A =2.0
- ) Tody K Ao cto”3H




F. Tivrace lerANce avs MY o7 How.

@D Asak i‘!l/‘-VAM, ﬂ- (M, 107) = [Hoo + A 4 o
bih bl doicha~
Acwamdodron N+ & oy~ T 7
Apeo iq,./vd.uu Accomdahs, Nt NS . 77
cor “Ko" = AW-

Veore
"j = Ll
(txpenmdw (g

S5y adaeht’)

@ {@ LK RO‘(C,V)
N (Co)
A
(Vo)
Vi o conke mibedlis oo A chch dapealln
Hev @ oo d;.CM;‘.')/ o

ety NUH) ¢ Werly) - Ml ) 1 W)

,(.9; .—‘-l CL C4 ° it
=10

a 1"1"'1‘13"1- = _ = %
(€, -2)(C - ux)*

ﬁf_ bl per Ko. 2B

e L¢ .M,.(c” ) NI(A)L
navo/) = % 2 2,00 %mol-L™ 0 P
f\pc\ AR = an\.b\Tol =) pH= »bg('l*) =22

L (ama)/w Aﬂm‘f&«, )mfuz)w pov Avarces, o wonidgeldon. -
aw‘mmrr' Ao dipocahoe dr Locido Cvm‘b‘/\‘}'i : 57\:('/4,
b pH dwe iolkie & Hett and fbill) & 0m moll” -
A Lok 4 M- {l(gla+pc,‘) = b
(2 ks obe U = CH'D asfhiptce par Aso)

B A ik anolios, b b foraks. de ity NioH), .
dore apio ﬂ* M’r\f(/-H : vav. s
avad [ MJJ&A{ : H‘ﬂ’f\. Hew .

N w didd ﬁacpmcnwt)mmwa/hn/u\w‘bxc
1% N(WJ‘, Ak oA prédemanss dsvnd Ml U
(valdd. s pew < /’Lgﬁmz = Cew) > b dad L)

-=3¢vma

Aval ét Mg-_'&"l Nty Yhow + WD~ = N-'(Cﬁ/);'_-r uy,o.
° Ke )1 = ApSA
K= Py(Ka)'=

Ap proplow  N™y 2007 - vl k-

@ = éivim ‘_\_Hi:(o*”‘%\)" %ﬂ
" Y

2«‘:” fevaelmon

A"

=> (V| :C\/D—- =0% n-
‘?4 A = \[lrﬂ v
nm'{%h'd@‘l))‘g— b ﬂu;uqu-OJ - nMW[V\’W)—-nﬂ§vCM}
ol A .
A LUV, Vg, ) C, 0, - %_\Ig

= \[0".,_2 %‘&.(C;+%] = ly,?mlL




8- TrrRage EDTR av pPresence o'Tows Ba®t

@Ju;.z'at 'ZOmL,o«zu-n.ob-?ﬁd» d—mu(\AaMPef-
1

feﬂh&w W"T"zr Prz'ddmt,,\,ohww por o g corwne
Ao el A cperkbion Ao WY HM S Hy'

\ega mhogl = (dheomibie (M%Zéﬂ-w.
&) H,,Waf) + Ll-b'(n)'] = H“["'(Af) + 2i00)

E—

3 N - X ,."
12 \,'/I \\\ |.1'-l3 ( li \?,

pH ' so (%)
Apr 20ml; dp combn Ao i ook Lo cocdeo A cpetihian
e N ab.,/amb : *‘Lsﬁ"“”"" =t @ A g

wa gloecchionihie A:A mass
Tl g

. a l'(fnl) % Y4 ne gace / po-
® ldi 4- Mw b cake 2 PH owe F"’J‘ 2 rechicn o oo (cavn (3) sann coiyouc O
ﬂka'Fe,kkm WMA@E‘&&WM&#L.

Rr) w4 la + BalHla) + 2HoCeg) = BV lag) + 2H0L)

HyY | HYy~ | K |Hy‘ l‘/"‘\
2 ¥y é Py

® & %= 200l pHo T = H,_"l"Prf&mvb.:..
Rra): Hllag) + Lholag) = Wyl + 2holt) = Kaallho -

pH Ko = PRt - 4o
)

&ﬂau'i(m'k Do indwded o po ax po Yn

() ok o qa it dgalioe lide &
& Vgo:30ml , pHe T = HPT peidooine oo {rd mahée (b s Z alle b £oBM)
) ) wTl) (P bt IGe 2 T WL W R 20 R
o - dJE 4 Fool, z | “y
ED) AP Wl s () ol ks =B S Moy d = ",
0 amin tadie s ghin po de snd an gl

Midode (Pl o tp hak, b dooaie 4 ph “edheul * Mo~ (0—1 5.} =
A e Delr Pﬂ«fW(ﬁ\ o).
@ A kprmun. Iti./cdwlual} My = nl'ln'(;—deJ = Copn® 0,00l L

' Ry = |V, = UlommVe
@ ey, b e oplodal. (qv&ri-\n”i(ﬂll-)?\n N, ¥
= Pdaton acene du b dihmanabon 4 Ceprg

‘L)"L .




4 - Titeact oes dowr Mi?* MR SPerTRoPHOTORETRIE. @ (,'c'j;uaiw.- Carmpordt i ddvicho do 2 dnaile P,-,?.,.,
por ol operton, Lo 1 docki)y sank dinibadk -

Ti, Veszlbal = Gy = Clg . 0dxis | 90 5oy,
q U s

@ leoboffaa’l-a oot ave Ll A b salohen JW'VM.
G L oo N doplated, olos Qokmlboce dawasl dipcth
aviee | (lensomradis 4. MU p= €HR)

= M7~ abiebe . @ Porr UzBal, TMy-]. %: = q'fsl_ﬂf :34.07 L
Pty L0y g 2 e s do L o AotliN) o s 6. b i
@ a l“ﬂ”{mau"lﬂ-\ Av Tpm [ A/*‘,Bfapvhwu—ta\/ @ (o {u'l o Ao C"ﬂ'!“ 5},‘_/[{, 4. ({1_'7'“" \'aug.,w,\._luu_

dmo)ps/féﬂﬂ\aoa__-_-,,w €EDTR S ok .

- - /&b:\m)\\a-n Adierw H+ 4 & Racdk 4 mee. Clly -
l”i“-(:ﬂj’] <+ Hz!,‘ (ﬂy) = Ny L‘]‘) + Z—H"(")'J

A g foti Long- hjmxﬁé&m‘tu forms e de.

W= Bl = o™ ;.MLL el dow & ze-TMOm
L dldahoy, due soldhisn toagon basice pemaliend L. andn )
Aa - - lwf:_v e mt.'ﬂa.r.l'o Aozt cor ko caba NI pripalide
@ Bade ackzn bipre ol ampcche = Logwobin o ctnchton:
NtGap) 5 B Cag) = MY *Tly) + ZH ) WO &) - [Mo0 ol Y oyl + ),
T CN;\/N-' cv o o ' M’ “-UJJT’ A PL’) modite c]\n. 4,01* dr 0w H’.,&L&{,
OF | Culi-5 | cv-3 ¥ 2% por Lo anglucchon fousolla
Eiu\"duu_ > ?_rc'a.c’ni,, ok D=L .
CnVy = C.\L/.

§i U< beg EXTR on 4.’7/» SV = Myqpu=cV.

A=glomyr) . 20 SV, ac |
24 W g
f \[>\/ N2+ 40 J.(o-lr 7: CN"\I"" QM)
Az €8 GwiNw C’l;-)
VK




Ao - Gives e SanveE -

@ BRS¢ il oMinn ‘;e/-ah‘}xiEGi«_’m d‘e‘]‘f@?s&"f#
@ 0P

s@

© g dith (bbbn cnbpye) teblochin
m{)o‘f;-]; per W 2 ploess f/amd—;e‘iu.valo\’:

manedelli. (= mnf(itvw‘Q«Wn)_

W“ & ﬂ'ftiakuu :z'w’aén- L W
A Digor ave Lo ,aﬂ;— el

NN
— no- JN/J[ (T€ womme o
,ﬂ'epf'u}' l'-lcdc—)
& & tvde'w. L doMJ A W ~prond Aol d
,&:N.aam ane G, Ay dnserk A [2::;,@\ o\vthC./ N
I<I® Lotk 7o\
R~ « h
4 z&d:o& W’V-'o'\‘.j‘-z W

6D s i@ Aoners brow A g okl @,

No)= + T

Q) - Tl dn speckn dabaphion porr [Gfes) T Avne.
- Riclshe dnn ok d dalorop pr oot
pobis do wadelin Ao conplee [Coes) -
_ Ridwahe. Lo ﬂm««-o MS(W.J/-. Gl o Bt aee
e {o«a Ie‘aiai«!’m c}um&r_qﬁ?m}, Mopre Jo
/(“' ca/\u,\l-wlm,b_ [c"@ﬁ&)bjl— [s avorcanenk dwr*
/" PMM.G’-U\.L p: A-C[:O o w LWM)
— R X b clohe A (UL Ubope, aciio 5 °
At W:i&@i)e; =5 olis & ?CVL .
PoL
B b midicamss b go dpoe 0 cbs prratot bo
?{0 M asv. G &dﬁa,sv (S P = ry
MeLi~ I\.o«leﬂAﬂn\pJ' mﬂvdv-’ c.a_‘TA’,&»' o

(pek 3 0) ne pho et Jlriolll A adglehs



M- TizeAsr Alm' PAR. EDTA.

@ Dosnce o 14 Soumion o £DTA.

GDB P Lk = 30D ot T

L LU 2o O SR e

[B) pH= e, quomd T HZZ] = [zi) i e I

" L

O 4y o i
3..“&5] + t«‘*'lall:(,’an‘a)"’(aﬂ e e §

@ - D3] c°
Wi C3WILTw)

i b [%wmmtm Lo domosns  BTE b T4, A
1~ .négo-u‘f dr corevabions .

dere 'F%AI\ : C;:HJP=3 %?"‘\1« = Pal{ = 64.

@) Fooskdn snn do Aomating di predecinane e HID " LRI
drakon o cacks k2R Gp) « BMas) = L2y + iy
& £1'1JV(AL(\ o"u!w“j...h - L‘g‘,\atﬂtuﬂ

CHTPVC2M)
« & F,wJun / g‘(\,ﬁ;{ﬂ.’ ds pravhadans [ﬂf_j :wa]j
W T Larplace «°
et o it

= FZr\ arH +zf.oﬁ K° DAL JR S50

[.4/,-“»1 drchs o A WK de poopa ki b B
b celfv.'renlravnd-(:fiu‘?m.

@[a EDTA 3 Ul P\'?a& '[Mr.'c (pn:dh‘-v\ L'r\d,M)

Ear ajobe epmm.ﬂ: (pceran non adcemain).
Colhen de 2% = bvnlhi radeet (precivian indiipovaalds)
B A Traval un aubos bamponts” =1 40n aecomelokonds H*.
() W1¥ly) + 2p) 4 28] < (3] Lqy) 4 2muGay)

Ws Boy Lot Lo,
NP
B Aok tqeabc , Lidicakr 0 Jloe (3% an dafot)

e pH-5, A NI qui pr-:“al.om.& W/ jovne

@) Apes Ligoucloe, 32" on scido g L a Lrdicaler.
BHlog) + HTZF " loy) + Bly)- e () + BHag)

@ (Lmﬁ:wwfd\u’/ﬂ’u\nhpw ML;,W,\/M

quw-’anw wer donn Lui , o cachan pod
‘11'1"(“5) + 3)“'(0:] = L-Z'\YS'CG)‘J + W)
U= Byl = L0~

D o [ N aaAffa:LA e .
a (3""’?'- demoudar Rﬁamﬁfy LWM% A
ot bonw ane H 9" ave  HLPH

@ A ‘U"‘[“"‘J“‘“— , b pocportaars flocch dn (7 )t alfeials.

/\H,‘H = ng‘,"" =2 Cwml/., = ngV.‘c[
= |Ceoma < __I—C':/';\f‘ = 480.(otaol.




@ Dosape 0T Lo soumon O'Aweuinion.

(D Avet L H-—af_, A EDMRA e L abimminiom .
(o~ w\l:ldc)w A bk — Aso A~ J.n‘:yww ,Q'_eﬁv.-da-b\a_
A bs) + i lp) + 2BG ) K1yl + WH Gy |,
Teveh adad = VEDR ihh — a0
Yoo rdad = Ceom Vo - S5V

e Lexess A EDTH -

@r) W2 hy) + 20%y) 4 1Bl = (3] (ay) + 2RHGag)

) /T [cblm\mluu}
0;,,:4— v = esm feld
Can \[7 = Lo — G

Cs - CesmaVo — CaqVes
Vs

Cy= 657> ml !




