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(a) (i) (A) methanoic acid and butanol
H,SO
HCOOH + CHOH =——== HCOOCHy + H,0
methanoic acid butanol butyl methanoate

(B) propanoic acid and propanol

CH;CH,COOH + C;H,OH &% CH3CH,COOC;H;+ H,O
propanoic acid propanol ' propyl propanoate
(ii) The boiling point of ether is much lower than alcohol of similar molecular mass
because of no intermolecular hydrogen bonding between ether molecules.

(b) (i) The transition metal compounds can form coloured ions in an aqueous solution
due to the presence of incomplete d orbitals or the presence of unpaired electrons
and absorb visible lights.

(i) The metallic properties of the transition elements are: malleability, ductility,
metallic lustre and high tensile strength.
(iii) The highest possible oxidation state of 3d transition series is Manganese (Mn).

(0 (i) 2Cl(g)+2H,0(g) = 4HCl(g) +  Oy(g) =(+)

The forward reaction is an endothermic (heat absorbing) reaction and the reverse

reaction is an exothermic (heat evolving) reaction. According to Le Chatelier’s

principle, increasing the temperature favours the endothermic reaction. The
equilibrium shifts from left to right, and more concentration of HCl will be formed
and the temperature will have to be increased.

[H,S] = 0.184 mol dm™, [S,] =0.054 mol dm?, Ky

(ii) =2.270 x 10°

2H,S(g) = 2H(g) + S,g)
_ [HTTS,] I'IS,] (LT - K, *[H,SP
eq [H s]Z 2 [SZ]
= 220 X0 X QIS
0.054
[H] =+0.1423 x 1072 =0.0377 mol dm"
7. Each 5 marks x 3 (15 marks)
(a) (i) . “o-
H—O—H AN
o H YT TH
bent/V-shaped

OR
It consists of 4 electron pairs around the central atom O. The geometry of
electron pairs is tetrahedral. There are two lone pairs on the oxygen atom.
Because of electron pair repulsion between these lone pairs and bonding pair,
the shape of the molecule is bent structure or V shape. The bond angle of H-O-H
is less than 109.5°.
(ii) Graphite has a layer and planar structure formed by joining each carbon atom
to the other three carbon atoms by covalent bonds. Each layer is formed with
hexagonal rings of carbon atoms.
OR

BF, is a trigonal planar structure (symmetrical arrangement) which has no dipole
moment.
PF, is a pyramidal structure because of the lone pair on the central atom. It has
a dipole moment. Therefore, X is a phosphorus.

(i) (1) the first molecule has hydrogen attached to a high electronegativity atom
(F, O or N) and (2) the second molecule possesses a lone pair of electrons on a
small highly electronegative atom (F, O, or N).

(b) (i) H
H—C—H(g) + 20=0(g) —— 0=C=0(g) + 2 /0\(g;
H
AH for bond broken =4E(C-H) + 2(E(0=0))
=4 x (+410 kJ mol?) + 2 (+496 kJ mol™?) = + 2632 kJ

AH for bond formed = - 2E(C=0) + -2(2E(0-H))
= (-2 x 805 kJ mol™) + (-4 x 465 kJ mol™) = -3470 kJ
AH_ = enthalpy change for bond broken + enthalpy change for bond formed
= 2632 + (- 3470) = - 838 kJ mol*
(ii) Hess’s Law: The enthalpy change for a chemical reaction is the same, whenever
the route is taken from reactants to products.

(c) (i) Repeating unit of terylene

— - (-0—=—0—
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(ii) In amide, medium and weak peaks at about 3300 - 3500 cm* would be observed
for the NH, group. A strong and sharp peak at about 1650 - 1750 cm™ would be
observed for the C=0 group.

(iii) Primary amines are more soluble in water than secondary and tertiary amines
because more hydrogen bonds are formed in primary amines.

Go%@cﬂce:g%: (2) o;o% %ﬁoco:sj c@a@@wso;ooo:wéasogd‘} msezgogé eéofm%
s@sﬁ)q@éa@moo‘é §3;coéwswoecﬂcr§@c@éeo§c§ eg]%co(f:(ﬂo)of)u Grade 12 9200603
@53@:033?8? 399@:(0)9%:0% eoo‘geosm’)m’)q&i ma%z(o)a%s@o:o‘ézeﬁ :DGU)DO’)GT.):QI’)Z(Y%
@a:még/wo%waﬁ;g/cc\;xoo 333:09033%0%03 oéee;ooo:@é:ooacgjé@é(ﬂmcﬁll

20§:03056(gs8003 (153p5[§E:320:(¢E Chapter 1 Chemical Bonding and Intermolecular
Forces wéo%xm@ SECTION1.1¢ 1.5 c2les] ecxgcoo['g: 9@3?361@3)3 ee:g§:§§ sae@qpxaoocglé
§8dloncS

33(7500(39]0:39@3; bond @5@01‘?33@5 molecular structures and shapes eog(r‘%d]
ﬁﬁ%éeosﬁ sgaﬂcrgcf’? Go%@eo:ooo:@: cogmotfcf)mo:ooo:@oq%cﬂmosn

asgmooog[glqefamemg Lewis structure eq:ooo:c&]é unshared paired electrons Gog(r%
@aﬁ)oé@ézs@og(ﬁ molecule ‘\1- element o%é:m octet rule ﬁc@(ﬁﬁ;o@: @éq@é@&ﬂwén
(H, oc03 2 electrons O share C\E&ﬂeén)

Valence Shell Electron Pair Repulsion (VSEPR) theory

VSEPR 333%313951 shape or% a«%@%sf&aaogag - molecule 6\1 Lewis’s structure 0'3 s@o]u
Central atom o% O%:G"l@ﬁo’:} electron pairo% qugog&u Electron pair 51 geometry r/% gpsgdln
6§005a9:32208 60 Molecular Shapes o3 2§ 6§:e05(ge0:8E¢(gddlaopSH

Table Geometry of Electron Pairs and Molecular Shapes of Different Types of Molecules

Number of
bonding pairs
Type and lone pairs e(fee;rr‘litrya?rfs Molecular shape Example
around the P
central atom
180°
AX, 2,0 Linear x Z AN x BeCl,, CO
linear
X
e o 120°(’|
triangular planar
AX 3,0 B A BF
3 ’ trigonal planar 3
(trig: P ) X/ \ X
triangular planar
X
/
AXE 21 triangular planar | X \\> X so
2 ’ (trigonal planar) ° 2
<120
bent/V- shaped
|‘1 109.5
AX, 4,0 tetrahedral \\\\““ CH,, CCl,
x
tetrahedral
\\\\\u\
AXE 3,1 tetrahedral / NH,
X <1005
trigonal pyramidal
A%
/ \
X
AXE. 2,2 tetrahedral 1 HO
272 <109.5 2
bent/V-shaped

Note: Symbol E represents the number of lone pairs of electrons.

Chapter 2 Energy Changes in Chemical Reactions ¢o-

gé:saés@oé:cﬁ@&:cﬁ ooemomep:eﬂo:@ogcooa energy transformation, Law of conser-
vation of energy, Chemical energy ﬁw(ﬁo{%&wé we:naooqo:qp:o% qo:(\)éooa:eéa‘:xﬂm
9385')@99:3%:‘;@ ce:g%:d%qp:o% e@e@%&aé@&ﬂmcﬁu oao%@[@&m@@@o eoo%@[ogé:
qp$ oacﬁ@éogé:cﬂazq chemical energy [§3:§3i?m6§ 95:3950908(306@&1 096012@5:@0:3
9@355039[@03 @éconoca)(ﬂoocﬁn

@Eogézsaéco:fé ec@aaf)eoaoeao%@@éu @50@8:395@0:9 9303@[@5:@5)@01@5“ a?gcx%
0DOMNEORY spontaneous §§ non-spontaneous reaction o%eﬁ evlCeprlephetel a%?loosz@qeu%u

6205(|[gE:(gSedleg0d §0500503 system (056) GEs508056503326003 surroundings
(o%:oq_]é)di_ :oo%(fo&ﬂmofvn Reaction @50{)@0‘50&3 system meg surroundings mcﬁﬁv
@g{%xoﬁ:o?o%cgogqé exothermic reaction C\%GQT@: surroundings ¢S sagg(ﬁ?f)oﬁqé
m§§é:3¢;o:@§ 39(]{601610’:) reaction cogog.:) endothermic reaction c§ ::oo%:fo%e@o&:
28§ aonzq9o (gdclonudu 00G/05§0 09 23
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Q@Pqp: o@ﬂc,mmeﬁ um(o)osm owo@oo.ooo.ew| oooooem Ugmsﬂmmmooeﬁ ccocqlc
002:60036loo05N

Is this reaction exothermic or endothermic? 2H,(g) + O,(g) — 2H,0 (1)

Given: energy required to break 1 mol of 0=0 bonds = 496 kJ

energy required to break 1 mol of H-H bonds = 436 kJ

energy required to form 1 mol of O-H bonds = 465 kJ

eocf)@[@é:eﬂo:@o mgo@oé:c@ﬁ§§wrﬁa§éewo thermochemical equation qp:(r"e eq:%é
q.§ c\%s{aﬁo’]mtﬁn Thermochemical equation g[o:

(i) C(graphite) + O,(g) — CO,(g) AHY = -394 kJ mol?

(ii) CH,g) +20,(g) — CO,(g) + 2H,0(1) AH! = - 891 kJ mol

(iii) C,H,OH(l) + 30,(g) — 2CO,(g) + 3H,0(1) AHY = - 1367 kJ mol*?
(iv) 2C(graphite) + 3H,(g) + ¥20,(g) — C,H,OH(1) AHY = - 235 kJ molt

(v) Na(s) + C(graphite) + ¥2H (g) + 3/202(g) — NaHCO. ( ) AHY= - 951 kJ mol*
@oooologg 2QPs enthalpy oaq?o., oqmsameorgc,ooo.@ccoe calonmetercrgsaoo.@@:

AT me;tls (Y% o?c,ooogxﬂoooau og@oooaoé q = mcAT Egj@c m :raw,@[j (Enthalpy

Change) or°? ogcﬁqé%é@o @50100&5” §%§oc@a%m @@ﬂ(%cohlmmu
Enthalpy cycle a(%&p g%oc;ogcro)rrgqlugqagn enthalpy change of formation § enthalpy

change of combustion c%@ogmo@qc}gg)cogo%mé: cugoﬁsc\;qéooo:féc\?aaf)&mogu
ngog(ﬁq_]&qo?o physical states gpsi mge@oé:&@é;a@éqomscﬁmzﬂo:%_ units eog(ﬁlmé:
9§ 0§g0eq:002:8E8 capayEaoqeo [§SSlonudi
Roeo- Calculate the standard enthalpy change of the decomposition of calcium carbonate;

CaCo,(s) — CaO(s) + CO,(g) using the data given below.

AH{[CaO(s)] = - 636 kJ mol* AHPICO,(g)] = - 394 kJ mol™

AHY [CaCO,(s)] = - 1207 kJ mol-*

tht:c-.;

AH[C l[_[il\!|\

Ca(s)+

= Route |
- Route 11

C (graphite) + -_-[J_.(H|

By using Hess’s law, Route | = Route II
AH{[CaCO,(s)] + AH['= AH[CaO(s)] + AH[CO,(g)]
(- 1207) + AH!= (- 636) + (- 394)
AH!= + 177 kJ mol?

Chemical Bond mé?(ﬁ@cﬁ@ 3?360?05 chemical bond még@ée(ﬂﬁf_ c@s’a@o?gé:zaécroe
bond energy o%eu?crs bond enthalpy c\? caldlonddi a:o(rf)cr)meoo;) E @édlcmﬁu Bond
breaking 3903(75 E oo$8 09) plus§ 905@@ bond making saogo% minus %a 905@0100&5"
Chemical bond mogsgog(rg mo')o@ @o%ecooo%@c§ deol[ass 08:39 oS 0‘33300’)
energy 0eoan0Rp3(§: comgamnan§ og€anod (gde(030t: 23§q§cddlonudn Gmdﬂ§9.§°oo:>cﬂ:>:
capag|&ooos(ogdli

Chapter 3 Chemical Kinetics: Rates of Reaction ¢2602) chemical reaction ooog?@a
0p5:§clonadi 8 apdepse(goscdgeagal 324)§ §,50050503055/0503056 € 882880006 o0
SleoSi Dynamite e(ﬂo%q}@f:n IPOAEIPOOGPE 9533[:@53 O:)GSH?CD(YS@CJ G(Y{I’.)(YS?)EG(Y{P(DOJ’.),
qP: o%rﬁoa:éq@ézeogwa og;%@f::mo‘? §§mom3;m§@owé3’aoo 338% oogeooo@l@ogo

NN
og(f:ooo:soofﬁ(ﬂ:oén
2062~ When the following reaction of zinc and dilute hydrochloric acid takes place, 30 g
the mol per second.
(Zn = 65.38)

reactant ;e product s2(gde(go:ado)ees] cgien:ioy c(goticdeoocd (§§so§ode(goicde
?
P
<
@crnog cop q«fo@&ﬂmcﬁu eso%@@@:.;é ooogagéoaé R0E20P 9:§5 ec\:rqca(?:qu(y%
T o Ty 1 T s, 150 ¥ Y ¥ 7
of zinc has been used up after 2 min. Calculate the rate of the reaction in terms of
Zn(s) + 2 HCl(ag) — ZnCl(aq) + H,(g)

1 mol

mol of Zn =30 g x —046m0]

reaction time (in seconds) t =2x60=120s
mol of Zn used _ 0.46 mol
120's
The rate of reaction is 0.004 mol s™.
qeconéamdsqjse reaction rate o3 ogo%qjcﬁ%émo% rate §, units Gogua> mass per time,
volume per time, concentration per time a3(J:a24]:4jz (§8&Elordn Rate of reaction o3
OOSEP:?E §poa@€p§o reactant ngsac@aqc 339]§§.C\3m@ concentration G&?Jge}é:oga:mo
c Q . . S N Q Q 2 Q ocy Q ¢ .
@oc\g minus sign §, GOD@GIOOC\'L)I product o3 339@9610 a'asﬂs?‘?‘cgm@: concentration qps
c Q . S C Q _QO0 c < . < .
03'30)3@003 plus sign §, GOO@U}O(YL) wﬂe@o@mﬂwwu Calculation ¢o :raoclg:oa@g minus
. Q C c N c ¢ 9 < c Q0 C <
sign 03 cOPRIYCIRMIJD8S C\?GBOG@OCZ :oﬂq;o:maq&au:u
Chapter 4, Chemical Equilibrium 9305@@@@ rr°e ec\pcoocydé— FPQPIPUID ooéw(rcmgs:mcf)@l
@5: (one-way process) @5@@1{]’3:@5@@: saqj’LmeQ 33@%390;@0908@[@5: (reversible
reaction) 603 @é@cﬂmc\%n 3539303@[@&@03?3 forward §, reverse reaction cogoloeg(§:
0&:(g6056594, s§:e03 03p8agni03mas] gie(g (equilibrium) 03 cepad§dlorudi 338gjefgen
forward reaction §, reverse reaction eogu §302§[gE:6§05 0RP803esieazs, 0055
@58356‘?“% dynamic equilibrium C\% wogefogeeTeoT(ﬂmcﬁu

rate = =0.004 mol s™!

time

Reactions ecgéb physical states cogsaqméwo:mé:glc;@.?é méoaosmé:eugo‘isﬂc@
homogeneous § heterogeneous equilibria c;og(*/% w&@a%oo%@mcrgqmﬁu aagzﬁ%l 8399:%_
(ﬂoérﬁ%:e@oé:cﬁ@ézcogm %c@mcoﬁr aorrgcqa(rgﬁ azrr(’e 9.%?%:@93 Le Chatelier’s
Principle o2 mcgf}sso?:o&ﬂmugn

Concentration effect, Pressure effect or Temperature effect 9369g|€:803 o2e6:9a20305
60Q00002:60030lon0SI 20056qp0390898320305 goedgp carmyEasiqpiad clgade
oo O o < < < <
cgocrgn% ecx;coo@:e@a?oomeosﬁ. @ocﬂmwu

Le Chatelier’s Principle 0'% o(ﬁgcgéc%:eog?o 39:{’9:@[@5:390305 Q0ed- ammonia §.(§

. Q _Q0 < < < Q o ¢ _QOo <
methanol production q:07 25§je08$ ﬁl@@@@§§g euo@so:ooo::»c\; 32620:00) 209)§2:00p0
eocx%cﬂmof)n

N . N PITII) co Q
Homogeneous ¢, Heterogeneous equation gp:320300 equilibrium constant K, 02§G:qpz0p
< < < . T C_ N Q¢ Q

Gq::oo:soo@oomq&emu Chemical equilibrium 0>03¢), ﬁlG@(Y)§SGDD K., 03 molar concen-
tration 393:@5 K, §,§ gaseous equilibrium 3';0305 K, 0:)0[§§ Go%@eo:mo%qeé@é@:

200583&apogogp:aBaopSs elggEiozadgodoonieecdvlonadi
Chapter (5) Acid-Base Reactions [§6JloooSi Acids and bases theories (3) 03 03&[gagoze
< < . < B < e Q 3 . o Q <
@oo]muau Arrhenius Theory 20p5 H* ions &¢ OH" ions gz ssc@aq acid-base 033264505

< < < Q00 O N < Y SN . Py .
wm@ooooo:e@oc: :oﬂq_c\gsgoo']oooon Strong acid § weak acid g, dissociation equation
o% ?5?00%93 cq:wo:c@%@mo%q@o@&ﬂoocﬁu Brgnsted and Lowry Theory 396‘[38[(&]8
proton 5360703 H* ion c0:&&e1 00588903 3e(gde) 328go05yEadaoie(ngoEs 8§83 338
Clooudi Bronsted and Lowry Theory o3 a2¢(gg) The concept of conjugated acid-base

. o < < o} c_ < < c Cc 9 < . .
pairs 0pcopd:  QOEQPIRS saogooaﬂczmc:mmeﬁo?(ﬂmwu Lewis acid-base theory
. Q c 9 c Q Q C . — . Co0CQ < oc
¢2602) acid-base 326920007 GEICONY|: OV ions eoT%’le pair COMI&CHI ROIGVIECH
oS@c mgoooocom?ooewoomﬂmmn

eqeedcdo):[Blo3(gE: § pH c6S(gg0den eq§ oge@éo@ The ionic product of water
constant () 5305005 pH and pOH relationship && pH scale 6303 g&zco:goesS(geozooa:
[§: m(ﬁ@éee:g%:qn:(ﬁ §$m§@3 s@sféoooﬁqe(ﬁ anogwgqcﬁﬁcﬁmé: saaoéeecqﬁcoq%
wcﬁ@leocf?d]mdiu

e.g. Calculate the pH of an aqueous solution containing 7.3 g HCl per dm?®.

(H=1,Cl=35.5)
Answer: molar mass of HCl = 1+ 35.5= 36.5 g mol™

mol of HCl = 43g;1 0.2 mol , [HCl] = 9.2mol _ ¢ 5 11101 dm—3
36.5 g mol- 1dm3

HCl(ag) — H*(aq) + Cl-(aq)
0.2 mol dm= 0.2 mol dm-®
pH = - log [H*] = - log 0.2 = 0.699

Besoad acid Gqﬁ)qél base eqSqpSa3ei§o3¢ ionisation 3;@@35 3 ecocooe@

Q20 Q

sxeo]m basicity of an acid § §, acidity of a base :Deaoooosp qp.(r% ﬂc NC«O)C@‘%CQ C\?SBO
SlovoSi Acid @[(rgcg_lc @L(ro)@c.m‘? G0 K, §<°: acid @c fezol] somagoag 30220 base
@[«;x\l]é @[@@5:(&%:@3: K, soagog&ql(ﬁqo:cr% o%qﬂgoc@%@eo:m(f)qeé @é(ﬂoocf:n

aoa:sa@j’lzaao:): () t{il:@ac)o'} strong acid and strong base, strong acid and weak base,
weak acid and strong base & weak acid and weak base 03¢ s0:c03 cqgE:(§|3(5E:(§6 033l
pH oo%(%: eoaéqo}sas@aé:saq&ccaa% 50015692958, saoﬁlzsae@o&aocﬁoé c@o@ooo%
8 SaSdorcSi

Buffercqﬁqéaﬁf)mom weak acid §<§ qé:@ﬁsoo:ecﬂ%qé o??'eo?of) weak base §§ qégeﬁ
aoo:eq]%qéo’é &oécmoecﬂ%qésseﬁ[::mm: @é&mcﬁn oSlecHSqéeﬂazcﬁ an%oag}%oaé
dilution coS(g€s acid 5860705 base 34pS:caS00800pd(gE:(gE pH c(golzadeal 1o§0r0:8E
codloooSi Buffer solution sa¢j:32002 () g€ GE:03@N pH range 03¢l cuS(geozoonzclonudi
qé:.;(f:ocf)aoo%swo ogogqcrggqp:n%mé: @é&ggascgoqjcf:ooo:oocf:cﬂmcﬁn

Chapter 6 cco? Transition Elements Gcro>rr°e GC\)(\I)?C)@O%(;]O’)OSII

IUPAC definition 32¢) d-orbitals or subshells qp:ogé é n@é@éoémo:@& GSQ[G:DD
@8053.;0’30’)5 2360705 6205833E g3 @3:3005@805«%]3: (transition elements) op
2005605&Eclonadi Transition elements o303 s-block §& p-block (0302038 cop.§q[8:
d-block elements o?coé: eaTe%(ﬂmoSu sacygfqeooa:ogé transition elements q_p:or%
Series Q éooo:oogfseqacrs 0006 Series (7% Gc@maogo:@o@é(ﬂmo&l 0ooe Series (,,Sc-
2ZN) ogé transition elements 00 3 Alo&dlonudi o@@ﬁoé (00) ?990908 mmrﬁem%@nﬂeezg%z
§%§3390‘§& Gc\;moooo:eo(\%cﬂmofw

Chapter 7 Chemistry and Green Environment ¢> aogr0050&:0q8aeed] 2005e6pad¢-
m:gac;ﬁscooq sqoq§§ s@og@%gé:ﬁc‘éu% ec\;moeé eaof?z@&ﬂoo&iu :ﬂe@o(f: 03?33;)%:
o carbon, nitrogen, phosphorus §(§: sulphurc;ogs\l_ biogeochemical cycles Qp:opg 33§§3:C\>é
ooa:<°g c\%:ra&ﬂooogu qé: cycles qp:sseoT human activities soge\l. sorrgesprrgﬁqp:sgeoT
q?o#méooo"&\%as&;lmcﬁu 00960p) @leq?qo% environmental problems 03 33%’1003 =) cﬁ(ﬂm(f)n

oo%oq} mjé@aeog@%qm [BESSEE oo%o§> 02150&7, 5038z rq cxgoc:} GOB§ (g
§ ﬂcw§c§m ocno§ (Q]c@oeo"reou eooocgmmma}ooocoo smoﬂcgeoﬁ TR’s

203Pg2 aoﬂ:?mm@(gcx?gaocﬂmwn wéspwﬂog g‘?‘oooqg@@eog@oo? heavy metals
.§ & mq@&enﬂé:cogo’n c\aaoa:o%eﬁ <~Q|$:eoeq:§§ ocf:o%m{lésaco’r 0853(1559[@
ea)zﬂogoﬁooo:q@o@é&mu%u

pa8p08:60600060050gp5:4p:sE 003007 Emed 005eqPaB 903 03a0pS: heavy metals
(arsenic, cadmium, lead, and mercury)‘?(f: on%oog;l[gf)eaﬂ&cﬂozm :D(rgc;spw&%éﬁw% eo%@
603002: 005N ot%sa@é (f):oaoﬁeao:ooo‘i@&qp:o@aé wmcoov%o%:qésac&oxﬁsqyf:
659 9:0% oag:o@:eo:ooo:cﬂoo(f)n {)%6033?5?9 ec\gc\noo%ﬂ[?j: Gs:g@:.ﬁec\;n{]{is@zqo:
e@a@ooo:coo%(ﬂmu%u 88@9:0)@009:338‘: ﬁeoooég;o)é:s@aglgiﬁqmé m@éqﬁ%éwé
29§:q]:(g0Slor0dn  2009900050§:09Emed] F(goro00depaddlean  cm5hs6e007
ooorc)@é:qp:@ogo:) POPs $ VOCs cféo%mé oS%’ﬁo:coéooo:qcﬂeoSu wfgcwgewogoeoqlo:§§
20226036, UQJ%zeoeq@éwwoooo‘io%qé@etﬂ' ooq/o'fjs:w o0 qg
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2007008€ 0y, 0050§:09Egp:e 0gadedlaoneoos radiation (6205eapE(gal) 4¢ apeoodos:
(Q]égql radioactive isotopes Gogc\L 39:{’?:05@ radioactive wastes and radioactivity, radioactive
pollutants and pollution qp:::oé oo:r)ao0050%:G?JEsaGoTww%sqoo%ﬁe@oé@&e@%&ewa
0{|§:eoeq:[§m§oeogc§§ :f)ﬁ@:coéooo:coc@(ﬂm(ﬁu §||me3:wa:g§::m§§cf: .§||me\°7:<»3:
0)(75«?(732{]02:9@@08“ oq%@wg’%@ogéquze@oé cg@éocf)o%;:oﬂéog%cﬁﬁqom%mé:

C Q. < < Q C 9 < Q < < ’]

cc\gmmmﬁ[g: GOIR5:4C :rac@ogmec;osw @[mcea;(qgooa:@o I

Q ¢ o < < < o c o oc < < Q co o N <

?mcmch:mc&p‘?gomwmcj PODQ[:668QCEPAROINEQE PODQ|36E23D3 egooc;@@@m}g
@:mo%cm:ma?z@@égqo:(ﬁmé: c;o;o)oooo:eoo%cﬂmcﬁn wmoooo%o@:(qéssccﬂ“
2005eap0d§EoopSe:al cagpylel Moa2espS:0diematigpiaBaupd: a9emadg(giesoadgad
8800058802003 23§ eec3dlonudi

@3§: (9) ooy  Organic Compounds and Macromolecules (g8clocodi 8ae08:600
organic compounds 608@030:) ethers, aldehydes, ketones, carboxylic acids, esters, amines
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I | Kenfosate 480 SL

Glyphosate-isopropylamine 48%

F2021-3054

Quinclorac 48% WP

SL
5 Ken-up (.i!):'plms:i‘t;lz1 I::l{g::f?ilz:;}lm(mium EF2024-370
3 | Ken-Aminegog | 24D Dimethylamine 60%wAV | ppygps.ga
4 | Kencher 100EC | Cyhalofop-butyl 10.0% wiv EC | P2022-5897
5 | Kenpanil 80 WG Propanil 80.0% WG P2022-5898
6 |Kendax Q52 wp Bensulfuron-methy! 4%+ P2023-6027

7 | Ken-Pyra 50 WP

Pyrazosulfuron-ethyl 3% +

Quinclorac 47% WP

P2023-6028

8 |Kendiuron 500 SC

Diuron 50%w/v SC

F2021-3052

9 Kenlon 480 EC

Triclopyr Butoxy Ethyl Ester

F2021-3053

10 | Kenlamda 25 EC

EC

Lambda-cyhalothrin 2.5%w/v

F2020-2634

11 |Kensamide 250 EC

Niclosamide 25% EC

F2020-2630

12 | Ken-Aba 20 EC

Abamectin 2%w/v EC

F2021-3050

13 | Aphozine 50 WG Pymetrozine 50% wiw WG P2022-4458
14 Ken Po;ghin 180 E 111?::;‘:\1:13;[1;?312?0 + P2023-6063
15 | Kimida 200 SL Imidacloprid 20%w/v SL F2020-2633
16 | Kencepat 75 SP Acephate 75%w/w SP F2021-3051
17 | Kemeta 25 WP Metalaxyl 25%wiw WP F2020-2632
18 Kemet 70 WP Thiophanate-methyl 70% WP F2019-2101
19 Vevo 75 WP Tricyclazole 75.0%w/w WP P2022-5618
20 Avior 250 SC Azoxystrobin 25% w/v SC F2023-4468
21 | Anzujin 70 WP Propineb 70% w/w WP F2023-4445
22 | Kencide 77 WP | Copper Hydroxide 77%w/v WP F2023-4446
23 | Kencozeb 80 WP Mancozeb 80% WP F2019-2100

24 | Kendizol 250 EC

Difenoconazole 25%w/v EC

F2020-2631

25 | Kenconil 500 SC

Chlorothalonil 50%w/v SC

F2020-2629

26 | Sanmure 300 EC

Difenoconazole 15% +

F2025-4483
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