3 dader ool iy 05 8 5l g s (X)) (655 50 0510 5 05 AINVP L 5 pliennd (50058 6105 53 O

NXN™ (s OXN-~ (C SXN- (g NXN- (4
foml 558 g w gole Il o 0 pled S 5ol SG5d Sl (¥
TiCly (s AlCl (¢ BeFy (w SiHy (I
Q@!ﬁﬁwﬂ d.h..ub ‘_)}_;_ HJSJJ oMLAJ—&LAU_’fﬂ‘ Sldas (‘“
\-‘T-VY-'- (J TQJ’U"H.“"’ (C erEY-'- (aJ \-fC'."'r+ (J‘
Souls 5w slapdl oldad S 5 HJS (¥
Sloy 555 g0 sl (0 Slid O350 p s sal (I
Sl S 5a00m o sl (5 el g5 (2
HeN—— (] F
F F i
F L ( | ( N (o C F|’\F (<
—P > i F Pt - — 3
| F - [\ va | F
F F F
Cl— NHy
TSl i 5 g gl s 4 bl plecd 505 S (7
SF-‘ (J BT‘FQ (C Icl\v (u IOFQ (L..ﬂ.“
Sl sdoart ol (545 plas v
L g5 (o 4 I8 (Dl (- Wl 50508 (& AnST (53 S (il
ke T Gl laasi b ol G a0l Gl 4 4 55 L il 31 8lis e 5 ol J e 3 )3 A
FLls o cjﬂ....ﬂ
NHy NHy

H— C— (CHy). — NH — C — NHy

COo0~
¥(s V(2 Pt s il



Taas o OLE 0T adl sde o 1y o3l5 gl sla e S oS 1oiS 5 13500 @A

F

v

e 5 )L (5 & S (2 g e (8551 (& Sy Sty (A
G S5A RS LY e 3 35l5 a3lS Jpdr p 93 sl oo 1 5500 S S b X e (o
Sl GV st Lgo.)&l.; u.dl.a‘); ).3_; H.:SJ; rLlS JJAJB C,..w!r}.w u;LJ 32
0OX (5 XY (C OXy (g HY (4l
J}J.::— a};)a_)}:ri.l.gd.i - Q,..wbj x_..'...S'JSA.,A cC»?S‘LSaJ&L_B C.».iLC-)L .:)la w}AL}.i..ZAO; (\\
Ta,ls Sl u.,_gl.'.I
V¥ (s 55T (£ VY (o O 5 Y (Ll
§ ! S )3 o °3|JL§'L‘!L5§_;{} )98 )2 M..:La.ﬂ HJS (‘Y
HF > HCl> HBr > HI : 5 g4ais (& SOy > 50s > SO§™ : 0581 3,858 250 (555! (Ml
A!rOr)Nﬂro>A{gO &def‘ (J \\Na<n K <ry Rb :h‘)jb ‘sn\j:.;.v (C
Tl l RS, b a8 (stem 55 g (sLlo3 iy 3S oIS )3 Qv
ClO; , BFy . CO{™ (o ClO7 . Or , NHy (I
NyO , CSy , NOY (5 CHyCly , SFy , AICIE (#
Edd w-f'l : NH¢BrOy (o Slins (DS - CoPOy (|
Lo e :Mg(NOy)y (5 J.:Ms}l..l _}_AS :ClyOp (C
Sl i 0T (glaki s sadS 8 il 015 o ohad J S0 50 3lias a5 gl S50 oy o (\o
H\-Oy CyH-i Sl'HyFY SOy BECIV(L;JB‘)
¥ \ (C Y (\_; Y (ol
BL 3}"“—"‘;” LJJ.MI&'CN _)Y_S.AX JJ.LMJ.:.;J‘;L;.A Yo LgAQJVO‘r J‘}Jy Yx Ve ¥ J_’J.ﬁ.of:.;.]dl.;.» Yo (\5’

KCN syl ¥pe X chale a3l ¥ ¥ x Voof Jylous 53 alile 3L STON= clile 5 3,3 43 5 AGICN)T & 340
LN 83 g JJBA:;

Ax Voot (5 Yx Vo' (2 L Il (O Vool (I



FIVYA QL STP Lylys g 00l 4 5 5 pme ST 258 0 1 5 SOy 5 COy ¢l OSy s e 1 )3 (v
Sl 035 2 koo dm (V/YOg/em" S L) CSy o (il
(3="Y7, ="
VWY G VoY (z 0,1 (o Yo, ¥ (Ll
STP Ly 53 Hy i dx Lle o 3U a3l 2SIy HYO ¢ 50 (HYO 5K 3\ s5bee sa0s (5515 3 OA

Cosd 55
(H=\,0=\1,K=Y4)

ol 135V Vg/L J&s L COy 58 23 Y,0 (HOULMCOr Jsn 34 M 3 by S p S Ve Sl ) (14
qu,..u‘_).l:M:; ;JL;JS el BLl M J.LB rf— Loy Fuial
Y€ (s YA (¢ YA (o Fo (i

s s (% ¥V ,0 55 oy 5V Ygfem® IS L) HNOy 5 No o/ cdalé L Ca(NOy)y Jslos (Yo

(H=\Y,N=\¥,0=\1)

0/11 (: O/A (C Y/\-t (\_J \/‘1A (u.”
oks fol> Ol 55> MySOr s ¢ SV, YF a5 0ud o 5145 Voo mL o 4y J oo 53 MT Clale (Y
ol ri.lfﬂf Li“'ﬂ £ | _;Y}o "/Y )‘1‘)‘3 |
Y (s Ad,0 (C YA (- YY (W
A Nat clale S1ocleds Gy NayCOr aHyO T Sad S /A L Jslons S 51 2 s Yoo (Y
Tl oS T Sas 2 33 kil HY g0 040
vl Y Y (o 6 (il
Soal SV ey 3 T Jlos plsS g (s (Yr
JJJ'J!J‘}I_,J"/Y (: NaySOy JYJJ O/DY(C me\j‘}ly 0/\ (\_.J )g_jJ‘}]}a °/°\ (s_A.H
@Lﬁ@q§|q\]gvﬁ;§@q—ch]aﬁ S 0as slad S s saar ©°C gles 5 Yatm HLis ;5 S (YY
1> 2525 0500 Ism op s o 5l e o o8 518 (bl ) den o LSCAS Y
°/‘|‘|‘(J \/T‘X\‘J_T(C \/“X\"_f(»_ﬁ \/\’(s_n.ﬂ
Vg0 079000 Jalous 33 Olsme ol il (2354 PN pe 0/00 V0 Julows 53 T b g (gabai 20580 Ol e (Yo

Ca(NOy)y 5 NaNOy (o Ca(NOy)y 5 Fe(NOp)y (il
NaNOr jca(_-"\"'o?)r (J FE(NOr)r }Cﬂ(NOr)r (C



(HySO¢ = 1Ag/mol)

JY}JT/A(: JY}JI\/O(C )‘}J}Jf/\(u J‘)]}a()/\(s_.d.ﬂ
Lo Ny gl sS0 50 by Ja 520 GUY (glos 53 T o s %MV* Gkl 3l asd Ky i (8551 (v
\/\‘f'(: °/‘H‘(C \/"V(s_‘J \/‘“’(;A'.H
58 0 5o WK g lyddeil (gl sl Lol e las (YA
SE s sty T glas 58! (o S Las aals s T (slas tals (I
S8 5L 2als ol gles 1580 G 8 5Las sl T les S (2
Tl Jphoma T 3 S plis (¥4
CﬂCOr (-" PbC(’Y (C Rb\-PO\G (n_) BGSOf (\_.4.”
?L.JJS\_?_)‘).;MJ“ inm rLls_): J}A\:,JU s 2 (vo
Nay-PO\c _;YJ.A 0/0\ (n_.‘ ;"\‘ra\-POf _;‘)]}a 0/"“\ (t_A.H
JVQCJ_;YJA "/0\(3 NaCl_)Y}n"/"’D\(G
P ",
;..Jf‘!jP—r G il 0y (T) Il g (V) Il 5 sl 2 b Ny 58 @ sed G s Jgder ilhao (T
\
4
(V) = | () - Cosl
Yo | Yoo 155
o YA (=) p?
P Py [ SbAs) L
\/Af (: °/0f (C \/\\(u 0/10 (u.”
O.;.-:»J‘\JAQJVOV LS.)L:"‘E"’" cv.‘:.'.s S e Yo°C LSLAJUb—l"DC ull _):Ag.-'VOr Ls'aJu;”Alem r;af J‘§1 (‘“Y

C..:Jj.?—) QJ}..:JL}.PJ‘AM_)J 8 D) Q._..iﬁd.?AgﬂVOv L}So_)l.z}JU”LSL‘BL.HL_‘BJ.E L'J._p.iq_:_l_i‘_‘,'fouc uTr;.L.a_- JJJJO
(\:—hﬂd" n_JL r; Voo _}Jr‘)g \R N ij'D kT.._._:;JJd_ZY"DC}-“’uC LSLGLAJJJAQJ\"OT

‘1"/‘? (: \Y/Y(C ‘10/0 (\_J Y"/"(J‘
?.L.'DL]&TTI(:—#—\Mt&&ﬁ‘ﬁ:ﬁbd;ﬂ‘.ﬂa—&bbrqcuﬂ& (rv
Y (s V(e B ¥ (Ll
BayOy (5 Ba(Oy)y (C BaOy (- BaO (4
Sl 68 5 L g S lils b ool Cule b ) laa S 5l (salas 4 o
COCly POCIy SOCly NOCI Cv Hy CHyO

¥ (s 6z ¥ (o T (<l



Col OLs ol o a..L_.‘.fS.ja;'-uoiﬂjédrﬂjaﬁuijxﬁﬁﬂﬂjb (rs

NaF 3 CaHy (5 ClBry 3 ClFy (C NHeNOy (< OCly 5 OFy (4

n: Jl sl gesll (o my : adly sl slaws (il

my 22 e Jpm 0380 oS g (5 Cadlgs! glad 5o (7
u(a)r;f/"A_;u.a_aaXSOf.YHrOJ}-‘P*—;Ls_)_gi-f-:-ﬂ-l-ﬂl-’.‘r—ﬂ-"‘. bﬂ)‘fﬁo/\j UJJSE“SJW‘_J“‘, (rA

A:YBBE (s \’ﬁIS?‘ ((—: :"Ca (u “Nﬂ (4l

.J‘.ifu;@:yd}b.ﬂ;i: L;_g_,,_;.lJ\S,_;LaJJﬂ‘ OLLE L wls gabs sl 348 )3 S X sle s o ()t
Lol alie lens ol wlie olade pils s e Soglassnl (0
...\Lstf‘)j.:ﬁ‘5‘:9-1)4.3.:‘.btsé_)}jiﬂ\scﬁuﬂi}::st}ij)6_33‘:)“5‘::\.:";‘7‘3}:;‘).‘! (C

Ll e aelsl g ;,a.t.';éaé,‘iﬂ;glj”; b aS sl glosle iy g 5l6 (5

AS

‘_}ﬁ=°/°°Y0K_\\.:...1.....4'_5J)JL;GRPLGJ“)‘L}E_’;M}C@ﬂ\aJUa.a.U_,.eu.’L'.SULi_{ASJAH (fo
Sl o33 333 b 4 et eals slos 5 0T 4 a5 b Jgdor 51 o oS Solo a0 8 0 i 53 0T (sl
Qoo K f’ooK Yoo K
AG < e AG = e AG > e (!
AG > AG = AG < (&
AG < »® (TAS — AH) > ° AG> e (z
AG > TAS = AH AG <
e el N lEd 5315 IS OF0 s Dlas b o b 4 Voo C glos b e $Y s sl (f)

fownl 3 sdd aals glos @Ln \_;'lul_,,n mJL:jT)‘W ‘5)!15.1'.;; Ol 4y Ly ujﬁ‘ JQL:_,T Syh g

O0Fe (5 ALK ((-_—- OFoo (o Vohoo (4l

S8 o FAA (a5 5l ! VEY kI /mol Ul Oy () 0S5O (g) 2358 JuSoid g, (Y
6bJ§_§JJ=A_;J§ el STP la.iifija e o312 r}r.?-) ?:J..ida aﬂj-l QL-«g.:j:.:‘J..x BE) J}jgbﬁjﬁm%gwig NESE
(ol a5 55 40 0l o131
YATe (5 ¥r o0 (2 Y, AVe (o YA (I



bo,S Ja3kS VY0 &yl 55 0581 )3 CHe(g) 5 Hy(g) Jols 38 bslsea o 8V LS oo s S (fr
P _ 2 H _ "
Olaa 33 CHe(g) s Hy(g) (5t s LgLaJSaSmJb& f ol riJS ol o2l (538 Lol js CHT\E‘(Q;) &)y G 350 g0 3131
el oS 2 JaIAS 200/ 5=V s o e Ll

¥ (s T'(C Y (e Y (<l
wdb;n\sﬁ.}b@) ?CMAHJSJ_}.AJH JajsS e w HF(g) ;0 H — F Xy S5 ‘_;;JL:JI (¥
(ol dse p JsSbSVOA S YV Co 3w F—F(g) s H—H(g) L5 K88 JW_JL:',T}—YY\ kJ/mol L ., HF(g)
Y1 G 0o (C OTA (o Fry,o (Ll
d_‘v..l.ﬂju.n rL?u”l, LJ.;‘J.J 6_)5_5 J.«Su.ﬂ \:JL.w'_)J Qoo Calb'ﬁb..} L51’.L‘J§ CHU_)LMJ 1S Al LSML"L«J ;g.: (YO
i . AFE ; s
?;_..,.JHJSJ}L ol nglifwﬂ_;:).aa\s‘;ﬁy? Cod 338 0 313 0 01 Gl AE =Yoo cal 54l oS 555b
-\,Y0 (s -0 (C +0 (< +1,70 (I
I SO w By S S5 L) el el G I LIS 5qy sle,S ol b azus bl SO (s

(V) 3T Il olen 4 (Wy) (6,503 SIS 5 (ar) 6503 e S sadsla b s 5 Wb oo Jos B 9553 8551 L (Y) (sbey
fEul C,_»_)JQTJJ_}AJJHC..L‘); r‘..ls 'Jajgdaj

g+ W+ Wy =0 (o qy + Wy = gy + Wy (I
Wy + Wy =qy+qr (5 o~ =Wy -W, (z
WS el oay ool (H) d.:_JL:_‘.TLgbb sl (B) 590585 0 (shls aasy (gaslals & 48 4545 Hlen (Yv
(\:.mw‘ QT&)_})LL‘JP}M[AL»P.»V) Q\Lnﬂ‘u_‘,..ﬂ_)).jﬂ;ﬁ:j..\.:}d_}.b i..i;rLlS:.gId\_.q;-};L H“.JLGL-I:EQ.IL&L_'_(PV)
AH . =AEq G AH =q (z AHg > AEg, . (& Hy > B, (A
QQ.&M—:JM&LA»_]}}»\J{_JJJJJJ}AHJS (YA
Saems JE3 L JB5 G i K Ji; (o b 8 (A

sl ST 28 slaely 51 S sy 5 slamaa (6550 51 asliza! (I

sl LG Rl 3l 55 (Or) Gl (o

el Jsl g5 ol ¥T G dpn 53 dwl (S 5 g JSTES (S 53 (bl O sl (2
s glollS aga laslS is) )3 CHy(g) 5 HrO(g) «COx(g) (5

Ol Ayl oS (gamat Lol 5y 55 S8Vl 5 oSVl JSUES ©e
bJ&iJJ}@JJM‘ﬁ“ﬁqM}JMMJ&# (!
n i3 ST 33 uay 53 5 a GlacSal DS I 3l ok e B g8 s S5 (o
LBJQQGSJJ}\_AL»JJJ.&J,\SP{MU‘WJW(C
%JT):J}WUQC{JSW@%JTJ:JMQL@ S 03a0kn S s (s



A el Sl S Voo 53 0y IS i o SYA L 4l YooC ‘5u:Jf_.jJ’m_JisﬂMdﬂJ¢JM1 ©)
?\:’_‘JJ‘?A?_ JJB{:..-L:-I e:bdlﬂJJJ\_‘JtJD ;_Jlda.l.;lx.ddj.\}v.n r;f.‘ JWJﬁI\SﬁLAr;

Y"/Y\ (.‘a \1/00((-: \Y/‘fl\ (s_; \T/'W (s...ﬂ.”
037 Vb 1 a5k i LS e f/\Aog‘T]C b nle mle Tgens 2l S o b ©Y
fol 03V 10°C 4 0°C 1 mle T p S5LSY (glos
VA0 (s FAAG (- F1,A0 (o FAA,0 (I
CHyCHyCHyCHy (5 CHyOH (¢ CHyFy (o CHyNHy (I
ol AT 3L, azls 5 4m y 030,000 4 Jeann € = 0 05,8 Wl il 55 oS JT @S5 5 glazws ¥
$e S b 53 015 r ool bl 2las aor Cr HYNO (gt S50 p b oS 5 gl il oo
Y (s ¥z Y (o o (il
o) i JSCES Jlel s 80l ASL Jle S 06 2 03 o1 Y colis Loyl 3 cms S (©o
Ea5l5 250 ool Lo
10 Yz Y (o o (i
.J\.'.;;—.\;...Ju.'v_');.gLthdibJ»Lila.iﬁdS@idJ.;}j;giﬁﬁ)_)J?Au(.:C\fH\o Lgd;.....:JyJ.aLw.‘.‘SJS (of
08,8 s 0 sl 015 e bt b oz
£ Yz Y (o v (L
Q:J";LSA a..l.;J)A}){.‘..L;;J.iJJiQJJ (OV
H | H | _O.__CH,4 0
C.__Br >C.__.cCl H,C cl I
Cl ¢ BRI G | “H B
| °H | “H H H,C CH,4
H
T | L s
c._|l _CH
H—C—ClI cl—Cc—cl C ) 3
| | H,C” ¢~ Pos,
cl H A H,C——CH

\ G Yz Y (o f (L



0% Je g3 =YV = Lil-¥ /ﬁ<|i/ v | <okl s CHYCOOCHyCHy |
NSa Ja g5 — FF - Jsl-¥ /ﬁ<[/ f | okl 5l CHYCHyCOOCH(CHy| ¥

¥ Y le UT(C Yl (o Yoy (Ll
H H H
T H\J H\I H\I
C\_ —_— R/C\C/CHO —_— R/C\.C/C‘\NH
R CH, | >H [ >H 2
H
SR
H H
Hicf 8= (LC
NeH e oA,
| | ~H
CH; H
G-V Jee Y6 N P i o=V hae Y (o SFp=Vo Jae ¥ (A
Tdas o OLS gz pj STy salalas 53 15 B (go2 )5l 5 4y S pliS (fe
(0] 0 H
=y AN
CHO + +
Q HaC 07 CH, B Hz0
3]
H
(o (=l
\ CO,CH4 \ CO,CH,CH4
H;COC H,COC
(b (C
\ CO,CH,CH4 \ CO,CHj,

HOH,C HOH,C



