(lolsX4)

Uljbialllg alikaioll 6jlal
iololl ulilaiglhl p_wa
¥ Y0 kil e bl gl iyl Bl sl
ga 4 (‘WW@Q)
Yoo el 3a 113 :&asall o, plaaasl) ¢ Giaal)
YeYo/v/h aad) :'@,me 33,33\ (laala) g.cbjlb gj)“"“ ALai®yl g g.a.\d\ ;&J_ﬂ\
sougladl ot (V) :Eisadll o slldal) )

LY Elsal (b LY Sa ) edd A a0 Bale Ly S 5 ol Laa 888 08 B Aaaaal) LlaY) Gay 38
(M) cladall axeg (o) cliil se G Ll (il Gludal (i) scieal) zisalll sgd (Asual) Al 43)4)
toumsl aseda (389320 A < salall =)

B(OH); (a NaCl (z CH;COOH (e NH; (i
to el ol 3 gal saldd (5igp min LSy Al salall —Y

Cu™ (a oCI™ (# NH," (w HCOO™ (i
: st «CoHsNH, sacall Gilhal) (meall ae 77 Jelis e 43l 451 dgall (gaa) —F

CyHsNH, (a C,HsNH;" (# H,S (< S
:gp coldll i HF mea o (B o3 small 20—

HE -

g F_ H;O* e
L s e )
(2 (< (!
1ydisial 3ale 3 4] lgall saa) —0
NH," (2 HSO;™ (» Cu?* (w HCOO™ (i
d

Uaaall s culig ¢ 4 41 pH g uedl abilly 2 L 4aaa CgHsCOOH yasa (1w Jslan juzanil -1
st Jalaall 138 uzmail A1 (MO Gaeall ci¥se 220 &l ¢K=6.3 X107
7.9x107™* (s 1.58x10™* (# 3.17x107* (w 1.26x107 (i
Guen e Wl 8 25°C 5lha dap ie 3.6X107° M 038555 HA _ali8¥) o3y 3l Camaall (meal) il -V
Ka paeall (il culi 408 6 €9.4X107* M (g5l [AT ] oS 13 (HA+H,0= AT+ Hy0" asy) alaled))
:g;l.»ﬁ
2.60x107% (a 6.35x107 (z 2.45x10™ (< 3.35x107*
(X) AT sk g 831 Hsaall e HCI Gasall 585 jglaall auyll Jich —A
:(X) uadll Gid AV gaa) il s A die gageall Hsadll e
[H30" ] (= [OH ] (= Ka (< pH (i

HCI]

ceee I dadial) ay




(V) 7 dsaill/All dadual
Usafisagy i€ (je s dilia) die . 350 dygluiia 23l Jilaad (C B ¢A) A5Y) Gl i) jse)ll -4
sl Jsanll b daln gl il cyels cleia JS ) @)Y

azy Jolaall () Al
SN ELIN e tsa ld PH ingpaell o)) dad aus Jllaall msiall il
il B
=s) C<A<B( B<C<A(

te 034l Jgladll ge HCOO™ el jidall ()51 iy =) «
CH3;COOH / HCOONa (. CH;COOH / H,0 (i
HCOOH / HCOONa ( . HCOOH / CH;COONa (z

S)gta.a e .(1 M) ygSj.'a HCI U J}XAA ana (m0|) P CYge 20 o FEy e JJL;AM (“UM Lfm; -1
) Aaledd) i LS NaOH 520 @l Jlaa (30 25 ML ga Gl Jokaid HCI iasal

2 st (M) 528l 3855 3la ¢HCI g +NaOH g >NaCl o +H,0
1 0.3 (w 0.6 (i
1.0 ( 1.7 (¢

wn

Ll &Y 5a 226 X 107 (mol)
3

/

0 5 10 15 20 25
HCIl x 107 (L)

<

e «Lags dalaia ciloglens (B 5 A) laalid¥) (ol Legd (pfitinnia pinel Glglan glaall Joandl s =) Y
((log2.16= 0.33 10g3.7= 0.57 « ky=1x10"") < 0.01 M (gsbouss 4is S5 LagaDlely Lagd &

il slaall Jsladl) Aan i A el g2
2.16x107°M ssbu 48 [OHT] | A 11.33 sla A s20ldl) Joladd pOH (|
el slaa g B g 38all Jslaall | B AH" 585 e ST BH™ clisd 385 (o

8.57 55w 41 pH 4a BHCI BHCI aldl (3o Gaai jiSt AHCI &Ll (z

aldl 585 M sl 385 A culS 1308 «CgHsNH3Cl elally CHsNH, 5ac il e 135 alata Jslae =) Y
KOH s2c &)l Jslae (e 0.01mol dilia) vic s ¢ 2.4x1070 5 st ky 3aclal) o6 culh daidy 0.2 ol
3dlz) 38 CoHsNH, (M) 55 Gla ¢ 5.28 x 107'M (g5l [OH™ | granal adatidl Joladl) e 1L )
(Pl (8 sl Jabl) i cssbon ol
0.22 (» 0.11 (z 0.88 (w 1.4 (i




(V) g dpail/ZENEY daiaal)
ol Al3a5 e NpO; &1 (8 (N) ool 553 Jiash - ¢

HNO; ( NO, (z NO (w N,Os (I
19 S dale ) 2 ls A Jeldll calai—Yo

S — 8§ (a MnO,~ — Mn*" (= BiO; — Bi’" (w CIO;™—CIO,” (i
(s X03T — X7 Jelall calai 4 X 530 aukBae il -1

4 (s 5(z 8 (= 6 (i

e Lo Gl Vizaly 10Sh Jid 4890 caladl gaea VY
2KOH (5q) + Bryy = KBr(,q) + H;0 ) + KBrO3(,q) (T
2CuCl (5q) = CuCly(gq) + Cugg) (<
Cr05s) + NO3 (g = CrO3™ aq) + NOZ(ugy (2
2C105 (= ClO7 (o + CLOT o (3

e))\.“ (mOI) H20 ¢ Ll QYJA e Z)}ﬂ §Br03_ (2q) + C2042_(aq) }i) Br- (aq)+ COZ(Q) L?_“I:}“ d:-l.i\n =-\YA
tegshany JIFRY) Jelis Calai A3jlsal 4l
4 (2 3z 2 (< 1 (T
:LQ._A A Lﬁ)“aj‘ &}AAA‘ al&‘w J:u.nj ‘:é &il..\;ﬂ |O3_ + HN02 — |+ NO3— :g;?—y‘ dchﬂ\ -39
tgolon Ag)sall Alalaall 3 Aleliidl lgall
+6 (2 2= +3 (w -4 {i
0. Hagaaa 401 Chlall gaa) dplaal Cagplall 8 Al 408 lad) JSall B -y
Zn2+(aq) + Hz(g) — 2H+(aq) + Zn(s) :J:_Lﬁ]\ Aales (i
Pt| H2(g) I 2H+(aq) | Zn2+(aq) |Zn(s) aall BoY) ("7"
+0.76 V (g5l )il abal (g5lnall JIFAY) 2ea (z
@limall G pued) (ki slaily Lpalall 5ylaiill (pe Lamgall iligY1 a2

JHEAY) agea Jeang At .25°C Blya danjs vic (NABr oy geall ase gy Jlaal AleS Jidas 418 Y
teh eang A Jelil e b ) Aighaell 4K Asled) (18 ¢ ) A Laal
2H,0() + 2Br (aqy—>20H" (aq+Hag +Brag (I
2H,00—2Hy) + Osgg) (=
Na’q) + 2Br @—Naw) + Bry (z

Jelall caas E°(V)
Na+(aq) +e — Na(s) E°= _2-71

ZHZO(I) + 26_ —)ZOH—(aq) + HZ(Q) E°= _0o83
E°= 1.07 Na’ aq) + 2H0(—Nag+ Oy + 4H ") (2

Brz(l) e 23— —)28r_(aq)

Og(g) + 4H+(aq) + 49— — 2H20(]) E°= 1.23




(V) zisaill/dayll dadual

tlelilas 8 Ao ge 4800 g lgagan 0385 (D <C (B (A) dpal i1 o)l g cffli day)¥ 25V cilasladd) =YY

B 3l e gsias sleg 8 (A) ) 2300 aal Jlae s oSa -

e ARSI (g)lumall Aililall 203} dga e ST B 5 C il e A33SEAN (g)lnall Alalall lA)) g -

LOflal) 8B kil A 8 ol Baagly « By D ik

top Aljite JolgaS 5 Gaun pualiall omiall il

A>B>D>C|(a C>D>B>A(z D>B>C>A (« A>D>B>C(i
Al el ol 8 a230d Cum (Lagl i€ il (e S Gl 28U jme asdiall) s AUy 325 —YY

tsh casdilll ol Ayl (AS ke Canal ) Asgniall 5lall LAl senall Cailsells

Co™ JCo* cilill ciligl J5iadi (@ Li" clig LV A3aih dmead) vie Li i ausha (1

Li" gl Jysdy LiIC0O, aushy ( Li + CoO, — LiCoO, : I Jelall (x
tagnaa LY hlall gaa) il e ulad z Uy Guladll ol e GG aai0E Y §

ZnSO, s axaiudll 1yeSl) Joladll (oo Sl e ladll e I axaadll (§

Zn*" Jie (lpal) cfilall clisd Jinad ( S eladll e Ayl daadl (7

Ag i & laagl sl 38150 (AT, Zn*, Cu™) cligh) e sginy Jslaal el Jidatll xie Yo
Zn @l 2 e Cu b Ll Yol Jasgall e iy
1096 Lo clgadi Cagylall 3 Gl Caand AgY) Do il aren
Zn+2Ag" e ZN"" (aq)+2AG(s) (= Cue+2Ag"(ag—CU™ et 2Ag(s) (|
Zngy+ Cu™ (g—2Zn" (aq+ Cu ( 2 2Aget Zn" =20 (%2 AQ'q) (2
1130850 Dale @l A5Y) Algall saa) — Y1
Ca (a Cl (z F, (<« Na (7
Jsanll 3 LS Afint iha A die cpaill 3an (3 (X Y) oialall (e JS 585 s by sl —YY
b (X5 Y) el o aanall 80 ¢ jsladl

[XIM | 0.16 | 0.28 | 0.36 | 0.40 _A _ el Al _ el g
YIM | 1.02 | 0.96]0.92] 0.9 s At 2at

. Yl _ _amxl _alr _ alx)
(o= 5 | 10 | 15 | 20 ae = ar st = zar

ik 3yya dap 2ie R= KAPB]' dlde,ull (g6 A+B+C > D+E : ) iVl Jelall ~YA
rde il 13n Ao 3 ,l 4 A8V @l o

[C] 5 [A] i e [B] Ao (o [C] 5 [B] it g [A] dde s
[C] 5 [B] ddsluary caiadl Y [A] i [B] i e alall Y [C] 5 [A] Jii (¢

e dwadl) dadall &'.'\..3




(\) ESM\/LMN\ dadall
salall Jelal a5y (fd ¢ K=0.1 M.s™ Jeliall Aoy <ot dady 2A + 2B — 4D alyidy) Jelaill i -v4
:‘ﬁjm B

£

Bica (e 2 (= 3

A g= & . z 2
3\;‘)3 e 2H202(aq) —)2H20(|) + 02(9) :‘_EY\ dclsﬂ\ gs-°' H202 ém.qju\ A4Sy J,\AA.“ dS..SJ\ JBA;:—Y‘ .
25

Aasae A1 el (s3] Gl AGah B
2 1 M sty [Hy05] Leaie 2.5 M.s™ Jeliall de yu (
215 e g Al R 335 Y 5355 e HyOy 368 50k (i
3 (M.571) oo K Jelaill depun i Ll 53 (2
oty 2 osbai K Jolitl 138 Aoy i Aad (3
0

0 025 05 075 1 1.25 15
[H,0,]M

c‘FN\ J8a& Caal u_u“ dansall 3)lell ¢ Ay + B, — 2AB ‘5.:\’\ ‘5,\4_).:9‘}” Jdelall ddales ‘5.& -

48l P M\L} Tia e.)ha.\ olad) (‘
& ! a8l e aala TR e e.\ha'.': slail (u

(’E\ fé‘ fB B a8lS dalag e ?..\Laﬁ olanl (C
| 1«\- ’ \ 3.33\5 :Lél.kj (Taaa e edu o\;:\‘ (J
/0\‘

3y 100k 223l alsall alay 33l « C+ 2D+ 90kJ — CD, : V) sl Jelidl) Ahslaa 3 ¥
30KkJ laiay Jadidll el dila il e lue dele alatinl die s (180KJ 2elue Jale (50 Jalisdl] Sa4l)
tgsbd aelue dale asas (KJ) (alY) Jelall bapiss 4dla (6
140 ( 40 (z 90 (= 60 (I

p delall a5 Cadh Al dsmaall 5lall Ainh 3a dap die b Jelii i slad) g i -¥Y
Wl @hall gl 3 il 5yl (|
Agpha il Gluss) Jelddl) sl (o
Ale i) gall A8l ye J81 Al alsall 48l (£
oY) Jelil) o 48l (ye ST uSall Je il Jayis 4dla (o

ey Lb\iﬂl)au'——’

v Adlud) dadial) oy




(V) & isalll/dnilaad) dadual
(7 eve v ) cbal g ol B eyl ik ha dap die ol Jeld S lad) JSAI) Sidi @

""""""" t(kJ) e lid) algall 48l dad G pmaall el ¥4
TY Z-X (a Z+X (z X (@ Z (i
g taelue dale (90 (kJ) hadidl) S22l 48Ua dad (e pranaall juaill —Yo
< W Y+Z (3 W-Y (z  Z+Q (o W+X (i
taclue Jale 25 (KJ) (oSall Jolal) Japini 48Ua dad (e prsaall jpaill =¥
« :
Y-Q (a W-Z (z W-Q (< Q+W (i

Zn ) Al e dalsd el de e b S5l yhall Ay A Auhal olail e e sane dulla ()30 TV
riase sa LS HCI elyslspnell (aes Jslae (0 20 ML ae (29) LS
tsn Wl ) gl e Je il el asall il G ¢ pslad) g2l 8
— B>C>A(x A>B>C (I
e e e C>B>A(> C>A>B (s
{Q) (B) (A)
(o) e dge Alin) Y () pmtigall {aly i €5yl Ay (Rilenyall) Aiten) ALIAY Qo Ay Sl YA
dila) i Caai A dagsaall 5lall L Capall Juad 3 Gunlly £ Gl Jund 8 o 5ell€ 2350 Jie LAY
ot ilpal) (s e 3 gunlly oS 2358 (e
ALY Cdess Ao ju 0y Guanlly asanISH IS i) (
ol basy e ddegull JIE o 50l )8 dala) (0
LAY (oo Aoy JI Gually o guudlSH y)51S Rila) (&
o) Ll Laiy eyl 035 2 5nllS) 208 dilia) (o

cyhally bl (4o Ale gyl ulie e lun Jale dgag dilia 303y 5l (Sl ol ) AL gyl S5 —14
ton o J3aall 13 e Ve e 2 Jelill gy
Jhaisal (z Zalh (@ Aayn (1

L (.:

(E) £0) A e caal 2 el (Q (gpuamrll (R (e oay Do Alulu V) Laladll i @

q 2B, | oh.cHcHO 2 ﬁﬁ > CH4CH,CH,OH
:AY) LSRN aal JIFa) e Q (gaumdll Al Ay — £
CHACH,CHO (5 CHiCOCH; (¢ CH:CHOHCH, (s CH,CH,CH,OH (i
o X dpa —€)
CU¥/OH™ (2 [Ag(NH5),]'/OH" (£ Na,Cr,0/H" (w NaBH,/Jsit (i

v daglad) dadial) Ay




(V) zisaillfdagludl dadial)
Ngie Gloglang AB,C,D dpalii¥l jsa)ll L) dysunt il&yh V) Jpaall i @
(g0 £t £V (£Y) cbil e caal 25 A
il gladll Sl ey
2.8t ¥ ()% iy PCC/CH,Cly ahaaialy sl A
140°C s 4 2ie 82l HySO, Gaea go CH3CH,0H Jgitisy) cppiiy e liva jlaa) B
Al Laaaal st (l&5h g NAOH Jslas 8 anaiisy Jlatyg s @3 3 e oiS|  C
X 300l al Ja¥ly CH;COONa dsuall
CO, Jle @i NayCOs3 as Jeliyg (58 @3 4 (e 3 D

tot A gl (A dapa —£Y
CH;CHOHCH; (a CH3COCH; (¢ CH;CH,CH,0H (. CH;CH,CHO (I

t ot B gl (&) Aapa —£ ¥
CH;CH,CH,COOH (. CH;COCH,CH; (i
CH;CH,CH,CHO ( » CH;CH,0CH,CH; (z

A Jalgall aad alasinly D &) Jhal oSay £
PCC/CH,ClI, ( NaBH,/Jsby) (z KoCryO/H" (2 LiAIH,/Et (i

113 b (X) Rl dagmia A5 cihlall paen —£0
g uel) Sl g Na agseall 6 ae delis (1
3uls Jlae ae Jelity (8% iy PCC/CH,Cly alasiuly 2l (o
el gyl Jslae ol it o850 iy 853 HyS0, a5 4t i (g
pax¥) sl ) Ml KyCr0y Jslae o8 i (

Jilaa ¥ ¥ (gguadll (&) juimatl Alains o aslly 3line &Hd AV Al gl apen —£1
CH,
e L CH3CH2?CH2CHZCH3
OH

0 0
I
CH;MgCl CH4CH,ECH,CH,CH, (w CH;CH,MgCl / CH,CCH,CH,CH; (i

0 0
CH;CH,MgCl / CH3CH2ECH?_CH3 ( CH;CH,CH,MgCl / CH3CH2ECH3 (=

ceen Al dadiall aiy




(V) 7 isaill/dilill dadal)
: o «CH3CH; ol (840l e CH3COOCH,CH; 1 jiuy) juaatl dagaial) cdle lil) Aluly —£V
i) = 2u8h = Jhaia) = Jlaial (o Jial = dila) - Gda = Jlaga (|
28l = GAA = Jlagal = Jlagal (o 2.8t - Jhpal = GAs = Jlagil (¢

H;
t b «(A) @smarll Kyl dapa (CH;COHCH; + HBr ((8)a) —>A + ) Jelill 3 —£A

CH, CH;
CH3¢CHzBr (< CH3é=CH2 (i
H
CH3(|)CH3 (2 CH,CBr,CH,CH; (z
Br

Jelity (8ys Zy ¢ Joal KOH apulisdl 0S50 o K56 dolae g (Z) sl A s 2ie —£9
i (Z) S5 Arpa (s €CHLCly (lises 5l Sl 3 I3 Bry g5l as

OH
CH3(|3HCH2CH3 (w CH3CH,CHO (i
Cl
CH,=CHCHj ( 3 CH3<:CH3 (z
CH,
(W) el 6 ¢lelia ulgli] ypiasl CHCH,0H —W 5 CH,CHO 11 Jelill paid —o
P
Ni/150°C (- Cu/300°C (i
ZnO/Cr,05/400°C ( 3 H,S0,/140°C (¢

(Al ey )




