. HUOGNG DAN CHUNG e 5
; I:.U(’}iém khao chidm dung nhu dép én — thang diém ctia BY Gido dye va Dao tao.

5. Néu c6 cdu ndo, ¥ ndo ma thi sinh tra 101 khéc so v&i dap an nhung dang thi vin cho diém t6i da

tia cu do, y d6 theo thang diém. e aie
; ‘;?Giém I:Zhéo khong quy tron diém thanh phdn, diém cta timg céu va diém ctia bai thi.

IL. PAP AN - THANG DIEM :
Céu N§i dung Piém

Cau | 1. a) Theo dinh ludn bao toan dién tich va bao toan 56 khéi xdc dinh duge X 1a';0

;3 o | Theo dinh ludt bao toan nang lugng va hé thirc £ = me’ co:
dié .'_\.E=(m.,0+mlﬂ—ma—ml.N)c2
m) i
—m, =é-E-+m +m, —-m, = l’118+4,0039+l4.0v{)75—1,()081=17,0021 u (2/4
o utaam f 9315 )

1. b) Toc dd tbi thiéu cua hat a:

812
Che ,21{5. . 2M(l+&)=\[zx1.118x(3x10) 1+ Tay u8,33x10° ms™ | (14
m, my

m 4,0039x931,5 ~  m, 4

1. ¢) Do kha nang két hop rat manh cua hat a (He?") v6i electron dé tao ra He, nén hat
o 13 chét oxi héa rat manh. Té bao noi bj tia « chiéu vao s& b pha huy bdi cdc phan (m
oxi héa cdc chat hiru co tao nén té bao. Vi vdy, céc hat a c6 ning lugng thap van hét | (14
stic nguy hiém véi sinh vat. a)
2. a) Trong CaC; tbn tai cation Ca?* va anion C;’

CAu hinh electron & trang thai co ban cua anion C?" theo thuyét MO: o30y (7:7;)0,
AnionC2c6 béc lién két C-C = 3 nén do dai lién két C-C trong CaCs gan véi trong
CzHo. :

Trong UC; ton tai cation U** va anion C;”

Chu hinh electron & trang thdi co ban cua anion Cj  theo thuyét MO:
oioy (minl)ol(m,'m,") &
Anion C¥ ¢ bac lién két C-C
CzHa.
Trong LaC; ton tai cation La** v.
Céu hinh electron &
gsos (nim ol )
Anion C}™ c6 béc lién
Uc, ﬂhu'nﬁ dai hon tron
2. b) Phan (g thity phs

t C-C trong UC; gin v

Phan éng thiy phan o
nhung sén phim th
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c6 dién tich am Iém (4-) rat kém bén va (ii) sy c6 mit cua cla cac electron trén MO n*
lam cho C~tr& nén kém bén, dic biét khi khdng c6 sy bén héa bai cation c6 dién tich
duong 16n. N6i cdch khdc, ion ndy rat kém bén nén c6 xu hudéng chuyén vé dang bén
virng hon 1a C2~bing cach nhudng di 2e trén MO n*
Cy > Ci+2e”
Khi d6, cé cac phan tng:
C; +2H,0 — C,H, +20H"
e +H,0 > H +OH"
H'+H —H,
Ngoai ra, nguyén tir H' sé& két hop véi CoHa va céc phan tng thir c4p khac theo co ché
gbc s& xay ra tao thanh hén hop hidrocacbon.

Véi LaC, tuong ty véi UC2,C;” duge md ta tdt hon & dang( C} +e”) vi phan (mg (3/4
thiy phin dugc giai thich twong tu nhu véi UC,. d)
Cau | 1+ @) Phan img chéy ctia propan:
I ) CsHs(k) + 502(k) — 3COz(k) + 4H20())
(3,0 | SO mol propan = 0,704 : 44 = 16x10~* mol
dié | Nhiét ma nhiét lugng ké nhan bing nhiét sinh ra do phan img chdy cua propan:
m) , ’ CNLKAT = —npropan(k) Ach‘MB, propan(k)
Nhiét dot chdy dang tich tai 298 K ctia propan 1a:
G - 3
AU s oy = — 20K T _  6834x(303,18 _;298) x10™ _ —2212,51 kJ mol”
T 16x10
Nhiét d6t chay déng 4p tai 298 K ciia propan:
Ac}‘{298, propan(k) = AcU298, propan(k) + An‘RTf 1/
A H o propangy = —2212,51 + (3-5-1)x8,314x107> x 298 = —2219,94 kJ mol (df
1.b) Taco: A Hyy propancky— D¢ 300 cot T 4A Hyp H,0() ~ AfHZOQB,propan(k)
= ApHy, propanck) = 38 ¢ Hygg. oy T 44 Hogg 00 ~ A0, propan(k)
=3x(~393,51) + 4x(-285,82)~(~2219,94) = ~103,87 kJ - mol™!
Thiét 13p chu trinh nhiét dong hoc:
AgH 298, C3H )
3ICrH)  +  4HyK) —~ C3Hy(K)
3Ad %298, i 4By
+
3C(k) 8H(K) — AT
Angn. propan{k) = 3ArH;93.cu:)+ 4EH-H - 2Ec-c _SEC-H
1
= Ecqy =§(3AngQS,C(k)+ 4Ey yw— 2E, .- AH. AE—
1
= oy =3[3x715+4x434,72-2x345,81 - (~103,87)] = 412,02 kJ mol ™’ (554
2. a) Khi m¢ véch ngin, entropy ciia h¢ ting do ting d6 han loan cuia cac Khi (the tich | (/4
ting 1én) : d)

2. b) Phan g chéy ciia propan :
CsHs(k) + 502(k) + 20 Ny(k) — 3CO2(k) + 20Nz(k) + 4H20()
0,025 0,125 0,075 0,1 (mol)
Trude khi phan (g chay xay ra, tdng sé mol khi trong binh (sau khi bé vach ngan):

na= 0,025 mol C3Hs + 2 mol Ar + 1 mol O; + 4 mol N2 =7,025 mol
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i ket thic : ong s0 : bay hoi cua nuéc):
(ét th chdy, tong so mol khi trong binh (b6 qua su
Saukhi rl;et=t0u(;:755umol yCOz + 2 mol Ar + 0,875 mol O2 +4 mol N2 =6,95 mol
4y 0 4y nén nhiét diing tich:
Do dbt chay 0,025 mol propan chdy nénn
’ Oy 208 =0 Usos, propancey X 0,025 = -2212,51x 0,025 = —55,31275 kJ
Nhiét nay ding dé 1am néng binh va céc khi:
~Ovien = (n,,Cyar *n,, C\?'.o, +ny, Cxor.N, e, C\or.co, +“H,0(:)C3,H,om +Cp)AT

=[n\(Gp o —R)tng (G o, —R)tny (Cpy, =R}, (C7 co, = RIFNyy 00y Co pr oy + Crp JAT
=[2xéR+0,875x(29,34—R)+ 4%(29,13- R)+0,075x(37,11- R)+0,IX75,31+1047,5]AT
2

Thay s6: ~Qy e =1183,79AT =55,31275= AT = 46,73 K = T, =344,73K
Thé tich cia binh phén mng;
y_MaRT _7,025x8,314x298

- o =0,174 m’
a

Ap suét cudi cia hé:
P nRT 6,95x8,314x344,73
"y Vo 0,174

=114478 Pa = 1,14 bar

(3/4

3. a) -Piston dich chuyén rit cham (thuén nghich) va khoang B dugc giir ding nhiét nén
cong khoang B nhén dugc:
A, = —-nRTln% =-2,025x8,3 14x298x1n%
[

Nhu vy, cong do giin ng khi & khoang A thuc hién I3 -3477,577 J.
Theé tich khoang B ban diu:

n,RT 2,025 x 8,314 x 298
Yoa= =p—= 10°

B

Thé tich khoang A ban dau:
Vaa= 0,174-0,05017 ~ 0,124 m®
Thé tich khoang A sau khi nang nhiét; -

=3477,5771]

=0,05017 m®

=0,149 m’

Vi piston can béng khi dp suit hai khoang bﬁng nhau nén Pag= Pggqva Pac=Pp,

Ve 0,05017
Vie=Via+ T=0’1239+ =

Do khoang B dugc giir déng nhiét nén ﬁai = i‘-’- =2 ﬁ'—“— =2
Bd VB,C PA,d

Do s6 mol khi trong khoang A khéng dbi:

TA.c - PA,c VA.c

B._V
=T, =T, -2 A 5989y =716,16 K
T Bao Vaa ™ MB,V, 0,124

0,149

(2/4
d)

3. b) Vi khoang B chira han hop khi 1i tuéng, qué trinh dang nhiét nén;
AUs=0 va OB =-48=-3477,577J

(1/4

3. ¢) Bién thién entropy cta khi trong khoang A (5 mol khéng khi):

AS, =nC, lni+ann-V£

Ad VA,d
=[1x(29,335—8,314)+4x(29,13—8,314)]xln7;69’;6+5x8,314ln 2 299,077 1K
Bién thién entropy cia khi tr :

a1 s ong khoang B (2 mol Ar va 0,025 :
anhiét nén: o mol CsHy)

d)
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A = AL = 4, ULa X6, 014X Iin—==-11,67 JK™!
Bd 2
V4y, bién thién entropy cua toan hé:
ASy, = AS, +AS; =99,077 +(-11,67) = 87,407 J K
Vi qué trinh thudn nghjch nhiét dong nén: -
AS, i iwamg = —AS,, = 87,407 J K™ d
Chu | 1.a) Pin dién hda: Pb | PbCly(r) [ Cl-(dd) | Cl(Pt)
Il 1 Anot: Pb(r) +2CI~(dd) — 2e — PbCla(r) (114
(5.0 | Catot: Cla(k) + 2 — 2CI~(dd) )
dié -
e 1. b) Ta cé: <o -
0 0 0,0 0,0 .
gt vy = Evb"(m/mr) +—_— 5 —logK swoetyy = —0,126 + > logl0™*"" = -0,267 V
Eg, _Egl,m/cn (dd) E;’bCIz(’)/Pb(") =1,36-(-0,267)=1,627 V
Cong cyc dai ma hé thuc hién & 298 K cho sy tiéu thu 1 mol Pb: (114
Anex, 208 =—NFEg, =-2x96485x1,627 x10~ = -313,96 kJ 4
1. ¢) EJ,, trong biéu thirc 13 E3u=1,627V
AGjes =-313,96 kJ mol™
o ]
ASy =-— Ry =nF L5 =nF[-4,99x10" -2x3,45 x107*(T - 298)]
or ), ar ),
ASyes = nF(=4,99x10™) = 2x 96485 x (—4,99x10™*) = 96,29 J K- mol™
3/4
AHjs = AGjoq + 298A8 5, = -313,96 + 298 x (-96,29)x 10~ = 342,65 kJ mol™ (d)
1.d) 0298 K, phan {mg xay ra trong pin 1a thuan nghich nhiét d¢ng nén:
Ory =TAS75, =298x(~96,29)x 10 = 28,69 kJ mol™'
AUjs = Oty + Ay — AnRT
AUj, =~28,69 +(-313,96) — (~1x 8,314 x10~ x 298) =-340,17 kJ mol™
0 298 K, phan 1 img khong thuan nghich nhiét dong:
A =0VA(Qy1y ) = AH S, = -342,65 kJ mol™
2/4
AUjes = Oxrn — AnRT = -342,65 - (-1x 8,314 %107 x 298) =-340,17 kJ mol™ (d)
2. a) Tam Cu lan tap chit Ni va Co lam anot; tim Cu tinh khiét lam catot ctia binh di¢n phan,
Tai anot c6 cac qua trinh oxi hoa:
Cu(r) — Cu**(dd) + 2¢ EC i caaycurny = 0,34V
Ni(r) — Ni**(dd) + 2e B s =~ 08N
Co(r) — C°2+(dd) +2e Eco“(dd)/Co(r) 0,28V
3H0()) — 2H30"(dd) + 1/20,(k) + 2e ES, ymom =1,23V
Tai catot c6 cédc qua trinh khir:
H30%(dd) + e — 1/2Ha(k) + HyO()) El?!,o‘(a'd)IH; =0V (2/4
Cu?*(dd) +2e — Cu(r) d)
0,0592 " , . 0,0592
2.b) E o @ayicuen = 0034+ 5 log[Cu®*]=0,34 + : log0,5=0,331V
Trong dung djch hdn hgp HaSO, 0,5M va CuS04 0,5 M, tinh dugc [H*] = 0,095 M.
Khi dé: '
E, @y = 0+0,0592l0g[H* ] = 0,0592l0g0, 095 = 0,06 V
Trang 4/10
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Lo, ynnoy = H 2TV, UITLI08IT = 1,43+ 0,00Y21080,095=1L17V
Khodng gi6i han thé: 1,17V > VA > 0,331V va 0,331V > V¢ > -0,06V

Khi d6, ddng bj oxi héa (hda tan) & anot:
Cu(r) — Cu?*(dd) + 2¢

J catot, chi ion Cu?* bj khur:
Cu?*(dd) + 2e — Cu(r)

Phuong trinh di¢n phén:
Cu(r) + Cu¥(dd) — Cu*(dd) + Cu (r)

Phuong trinh trén cho thy lugng ion Cu?* trong dung djch khdng ddi trong qua trinh (3/4
di¢n phan. d)
Cau | 1. Trong m6i trudmg d¢m va ndng d9 dlu ciia H20; 16n hon nhidu so véi ndng do HR
IV | nén phan img dugc thye hién trong diéu ki¢n gid bic.
(3.0 | Phuong trinh djnh luat t&c 46 cho phan (g trong diéu kién nghién ctru:
dié o a
) v=k'[HR]
Céc gia trj k' va a dugc xéc djnh tir s6 li¢u thyc nghigm. Gia sir sy phy thuge tbe do
hén {ng phén hiy vdo ndng d9 HR Ia bic 2. Ta cb bang s lidu sau:
t (phut) -0 12 62 96 160 320 400 575
k)
: ["g\![')'o 869 | 850 | 770 | 730 | 650 | s20 | 477 | 395
IV[HR](M™) | 1,15.10% [ 1,18.10% | 1,30.102 1,37.102 [ 1,54,10% | 1,92.10% | 2,1.10% | 2,53.10°
vhA=1 i .
,f)]fll.::[,, ) : 0,2144 0,2386 | 0,2282 | 0,2423 | 0,2414 | 0,2364 0,2402
Gi4 trj trung binh k' =0,2345M ™" phiit™ cho thy gia thiét sy phu thudc téc do phan
tmg phén hity vao ndng d¢ HR 12 bac 2 hep ly. o
Chii y: hoc sinh co thé sir dung phwong phdp binh phiong 16i thiéu, xdc dinh (3/4
k'=0,2401 M™' phut™ véi R? = 0,9998. )
2. T6c df (trung binh) ctia sy hinh thanh san pham P sau 45 giay:
-5
(v,)r =1’257x5w—~=2,8x10'7M s~
Vi phan img cia gdc OH" v6i chit hitu co theo co ché gdc xay ra rét nhanh va gia thiét
ndng 46 OH' én dinh nén c6 thé coi téc d9 tao thanh ching theo Buéc 1 (V) gy SE bing
toc do mat di theo Buéc 2:
(Vo =2k[H,0,]= k,[HR][OH']
Mat khic, vi gbc R1" 14 tidu phan trung gian hoat dong nén ap dung nguyén ly trang
thai dirng:
IRY) o ,[HRI[OH']- 2K [RI'T = 0 = k. {HRI[OH'] = 2% [RL I
=k S[RIT =0 &, [HR][OH'] = 24,[R1']
, B e d[P] -
Theo Budc 3, toc do tao thanh P ()% OL)s e k[R1]
Nhu viy ta cé: (v,),,. = 2k[H,0,] = k,[HR][OH'] = 2k,[RI') = 2% =2(v,)p
Suy ra tc 9 tao thanh géc OH" theo Budc 1:
(v, )OH' =2k[H,0,]= 2(v,)p, =2x2,8x107"M s =5,6x10"M s™
Néng do cua gc‘)c OH";
v -7
[OH']= Ohdisse: N (V) o _ 5,76x10 —2,7%10°%M (54
k,[HR] k,[HR], (3,0x10 )x(6,9%107%) d)

3.2) Toc d¢ (trung binh) cua sy hinh thanh san pham P:

-5
2710 _ g 310" M 5"
45

(V: ’)p =

- Sre
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Do = 2 [H,0, ]+ k,[Fe* [H,0, ]
Tuong ty nhu trén ta c6: (v, '), = 2k[H,0,]+k,[Fe** J[H,0,]1=2(v, ",
Ndng d6 Fe?* trong hdn hgp phan ting:

UV V1 @Y BHIGTE it

; ) -1
[Fe™*]=2 O —A[H,0,] (e =) _ 5, 8,3x107 -2,8x107 _ 6,11x10°M (3/4
k,[H,0,] k,[H,0,] 60x3 d)
3. b) Toc d0 cua sy hinh thanh P:
1
W )e =K [H,0,]1+ E-kd [Fez+ IH,0,]
, | " _ o 1/4
(% )p = 2,8x107 +2x60x (6,5x107)x 3= 8,65x 10" M5 (d)
Ciu | 1. a) Céng thirc cau tao dang HA?;
\% 0
4,0
dié S OH
m) HN
\e=NH ©NH;
®
Céng thirc cdu tao dang trung hoa dién:
O
)
IS o]
HN (2/4
\%N ®NH;3 d)
1.b) Dung dich HA, C= 0,010 M. _
Trong dung djch c6 thé ¢6 cac can bing:
(1) HA = H' +A" Ka3 = 107517
(2) HA+H,0 =H,A* + OH Ko =K' Ku=10"¢
(3) H,A*+H,0 =*H,A*+ OH" Koy =K' Ky = 1071218
4) H,0 =H'+ OH" Kw=10"14

ki¢n théa man cong thirc tinh pH gin diing:
+
pH = 2Ka *PRy _; o

Bénh gid cdc cin bing: Kus.C 5 Ku; Ko2.C > Ku; Koz > Ki3, nén c6 thé bo qua céc can
bang (3) va (4) so véi cdc can bing (1) va (2). Khi d6, hé 13 hé dém la HA, cic diéu

2
C(;Véu hoc sinh tinh theo cdch khdc ding thi vdn phdi mé ta cén bc%ng maoi dwge di (3/4
iém
1. c))Tha‘mh phan ban ddu: H* ¢ M, HA 0,010 M 2
Khi cé mat HCIO4 trong hé, s& c6 céc phan {rng sau;
(5) HA+H' 5 H,A*
(6) H,A*+H' > H,A*
OpH=2 HAviA-l1a khéng déng ké, do v@y phan (mg (5) da xay ra hoan toan.
Neu phan {mg (6) vira i, thanh phin cia hé 1a H;A?* 0,010M.
Khi d6 ¢6 céc can bing:
(7) HA* 2*H,A’+H" Ko = 107182
8) H,A* =2HA+H' - Ka=10"
®) HA =A+H" Koy = 10917
(10) H,0 =H*'+ OH- Kw=10"1
Trang 6/10
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Do Ka1 » Kaz > Ka3; Ka1.C > Kw, nén can bing (7) quyét dinh PH cia hé
HA" = HA" + H Kk =100e
[] 0,01 -x X x

2

X
0,01 -x

Theo dinh lujt tic dung khéi lugng: K, = =10"" > x=6,88x10° =10~ _,

pH =2,16.
Vay khi pH = 2 <2,16, phan img (6) du H*
Thanh phan gisi han la: H* (a—0,02) M ; H3A2* 0,01M
Céc can bing xay ra tuong tu nhur trén, va tinh theo can bang (7)
HA" = HA' + H K, =10"=®
[] 0,01 —x x a-0,02 +x
V6i[H']=a-0,02 +x= 0,0l - x=6,02.103 > a+x= 0,03 —a=0,0240 M
Néng d¢ dang trung hoa dién HA I3
KalKOZ

= 0,01 iy, =
(HAJ =0,01xaus v6i a, B +hK, +K_ K,

Véi [H)=h = 0,01 M, tinh dugc [HA] =6,02x10"M ) . .
(Giai theo diéu kién proton: mé té si cho nhdn proton (1/4); viet diing biéu thirc diéu
kién proton (1/4); tinh dung a va [HA] (1/4))

i}

(3/4
d

2. a) Thanh phan ban d3u cia dung dich Y la: H* 0,0016 M; H:A** 0,004 M; Cu™ 0,004
M.
Céc cén bang:

(11) H,A* =H,A*+H* , K =1071%

(12) H,A* =HA+H" Ko=10°

(13) HA =A-+H" K3 = 107917

(14) Cu™+H,0 = CuOH" + H* By =10

(15) Cu”+A"=CuA* Bi= 1011

(16) Cu™ +2A" = CuA, B =10180!

(17) H,O =H'+ OH" _ Ki=10"1
So snh Kai >> Kap >> K3, Cyyp» Kat >> Ko v Ccu *Bnén can bing phan li néc 1
cia H3A%" 1a chu yéu. pH ciia hé dugc tinh theo c4n bing (11)

H:A* = HA* + Ka = 10182
C 0,004 0,0016
0 0,004-y y 0,0016 +y
Giai phuong trinh dugc: y = 3,06x10-3 — pH=233
[A7]=0,004.a, = 0,004x10-1063 = ] -13.3 p(

Gia thiét cic qua trinh tao phirc (15) va (16) 1a khéng ddng keé: [Cu?*] = Cp»»= 0,004
M[CuA™] = Ai[Cu?*][A-] =10'0.11x0 004x 101303 = 4,83x105 M
[CuAz] = B[Cu?*][A-]2 =10'891x0 004 ] g-13.52 = 3,57x10°1' M
Gia thiét trén 12 thoa man, % Cu2* tao phirc véi histidin la:

_6
%[Cu® -histidin] = 5’—%‘;‘?_ x100% =0,12%

- ) Thanh phan ban diu ciia dung dich Z: " 0,0016 M FiAZ 0,004 M; Cu™
0,004M; NH; 0,0136 M.
Phan tng:
NH: + H* - NH;,
0,0136 10,0016
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Cu** + H3A? +3NH; — CuA* +3NH;  K=109%

0,004 0,004 0,012 0,0016
C - - - 0,004 0,0136

Thanh phan giéi han 1a: CuA* 0,004 M; NH;0,0136 M
Khi d6, trong dung djch s& cé cdc cén bing

(18) CuA'=Cu® + A~ Bol.=1071

(19) Cu®* +H,0=CuOH" + H' B =107

(200 A +H,0=HA+ OH" K=Kj K, =10""%
(21) NH; & NH; + H* 1<W=10‘*‘-24

Céc hang s0 phan li phirc 12 kha nho nén ¢ thé bd qua can bing (18) - (20), va chi c¢6
can bing (21) quyét dinh pH cuia hé. Tir cén bing (21), tinh dugc pH = 5,55

Tinh todn cén bing (18) theo hing s6 can bing diéu kién:
N . N KKy "
B+MH'] [H'P+HH' 1K, + K,,K,,

B =5 a,. a, =10""x1x10"*? =10%*
Giai c4n bing (18) theo £/, ta cé:

CuA® = Cu” + A-

[T 0,004-z z 2
Giai phuong trinh dugc [Cu?*] =2z = 6,95%10"5 = 10416 M
Kiém tra [CuAz] = £ [Cu?*] [A-]2 =10'801x [0416x(1042x10-1393)2 =2 §1x10~2! M
Nong d6 cac dang tdn tai cia Cu?* trong dung dich Z 1a:
[CuA*] =0,004 — z=3,93x103M; [CuAz] =2,51x1072' M ;
[Cu®*] = 6,95%10~°M; [CuOH*] =2,20x10"" M.
% Cu?* tao phuc véi histidin 1a:

10—-5 ,91

CA'

-3
9%[Cu?"-histidin] = 3’?)30;01‘? x100% = 98,3%

Do [Cu?*][OH]? = 107416~ 8452 = 1(-21.06 < K, cuom,) nén khdng c6 két tiia Cu(OH);
Vai tré cia NHs: ting pH cia dung dich, do d6 ting kha ning phan li ra dang A~ dé tao
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phirc véi Cu?*, o
d,
Cau f\l a) Al la [Co(NH3)6]CI2 hoc [Co(NH3)6]% A
VI
40 | TileCo:N= L : Ll =1:5 nén trong A2 ¢6 1 Co va 5 nhém NH;
dié % 59 14 :
m
) oM,, = 3 x100 = 250,5 nén céng thirc clia A2 12 Co(NH3)sCls
X; 0,014 mol A2 phan img véi Ag* du tao 0,028 mol AgCl nén A2 1 [Co(NH3)sCI]CL,
n 19,281 22, "
Tilg Co:N= T 21376 =1:5 néntrong A3¢c6 1 Co va 5 anion CN-
59 " oo
i: M, = 19,281 x100 =306 nén cdng thufz cua A3 la Ks[Co(CN)s)
s ~ o 17,771 25,301
B Tilg Co:N= T =1:6 nén trong A4 ¢6 1 Co va 6 anion CN-
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Do M..=—>2 100 ~ 332 nén cong thirc cda A4 13 Ks[Co(CN)g]

AS
Do M, =
A6
Tile CoiN=

59
Do My =137053

59

»

x100~ 279 nén cdng thirc clia A5 13 K2[CoCly]

13,053 18,584
59 14
x100 =~ 452 nén cong thirc clia A6 1a K3[Co(NO2)s)

=1:6 nén trong A6 c6 1 Co va 6 anion NO;~

(3/4

Phwong trinh han n
(1) CoCl2 + NH3 — FCO(NH;)e]Clz

(2) 4[Co(NH3)6]Cl + O, + 4NH4C] — 4[C0(NE%)5CI]C12 + 8NH; + 2H,0
(3) CoCl; + SKCN — K3[C0(CN)5] +2KCl

(4) 4K3[Co(CN)s] + 0 + 41((CN +2H,0 — 4K3[C0(CN)6] +4KOH

(5) CoClz +2KCl — K;[CoClq] 9

(6) CoClz + 7KNO; + Hf)sL K3[C(0(1\;Oz)5] +NO + 2KCl + 2KOH

(3/4
d)

b) Al phirc spin cao ghua cation phirc bat dién [Co(NH3)s]*

T“3 _________ olhsaspt
Pesel e MO [J L] T T 1]
HaN I NH; nh3n cdp electron tir NH,

NH

A3 phirc spin :‘thap chira anion phirc chép ddy vuéng/ludng chép tam giac [Coa(CN)5]3‘
CN 3- CN i
NCu,,,, , wWCN hodic NC— Co,.m\\“CN
NC/ \CN \CN
CN
_______ aihdadsp?
cor@ [HINH]T

nhan c3p electron tir CN-

AS phire spin cao chira anion phirc tir dign [CoCly)>-
Cl 2- lai hoa sp®

@ TN T T

Co..,,,,”
/|
Cl/ \ (o]

nhan c3p electron tir CI-

A6 phirc s spin thap chira anjon phirc bét dién LCo(NOz)e]
Do dc,) dai tat ca cac lién két N-O nhu nhau nén tit ca cic anion NO: s& phéi tri véi ion
Co** qua nguyén tir N.

(L laihéadisg®
O2N/llu, l .\\\\\Noz Co3* (ds) n N u
OzN/ | \NO e e —_ Sucfrel
NO, | nhdn c3p electron tir N-NO, (;;4
6. ¢) Do déu 1a phirc chat don nhan, nghich tir, dugc tich tir phan Lrng oxi héa
[(;9(NHs)e]2+ va 6 thanh phan gin véi A2, nén X1, X2 & X3 déu la phirc chit Co(Ill) | (344
v6i NH; va CI-., 4
Trang 9/10
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Do dung djch nuéc cia timg phirc chat déu tao két tua tré’lng vGi AgNO;, nén X1, X2
va X3 déu chira CI- & cau ngoai. ’

X2 va X3 la dong phén hinh hoc nén c6 thanh phan 14 [Co(NH3)4Cl;]Cl. CAu tric ion
phre trong X3 ¢6 tim ddi ximg nén X3 1a ddng phan frans, X2 14 dong phan cis.

Béng cach logi trir cdu tnic cia A2, X2 va X3, xdc djnh duge X1 13 [Co(NH3)s]Cl3

Cau tric X1, X2 va X3:

[ NH, i cl i [ (o]] T
HaNv,, l WWNH; HaNy,,, l wWNH; HaNyy,, I ~WNH;
"Co" Cly Co'\ Cl ‘Co"’ Cl
HN" | M, HN | “Yer. HN ] Wk,
] NH, J i NH, ) ! Cl J
X1 X2 (cis) X3 (trans)

6.d)Til¢ C:N:0= '8;‘;34;211338;4’19669 =5:5:1 nén CTPT ctia X 13
K:xC02(CN)snOn,

Ti 1§ khéi lugng kim logi va phi kim: 22X 2+39%x _ 54,659 =118+39xx=176xn
146xn 45,341

Tir ti 1€ phéi tir CN- va kim loai Co d& thay nghiém hop ly:n=2, x=6
V4y thanh phan cua Y1 1a Ks[C02(CN)100;]
Do ion trung tim c6 s6 phéi tri 6 nén Y1 I3 Ks[(NC)sC002Co(CN)s]
Tir su can bang dién tich trong phtc chét, ¢6 hai truong hop:
i. Y1 1a phirc chét cia Co(II) véi phdi tir oxi O
Phan g phan hay trong dung dich axit lodng:
[(NC)sCol0=0Co™(CN)s]* +2H,0 —E, 2[Col(CN)s(H:0)]* + O,
phirc thugn tir
ii. Y1 14 phirc chét ciia Co(III) véi phéi tir peoxit O52-
Phan img phén hiy trong dung djch axit loang:
[(NC)sCo'0-OCo"™(CN)s]* + 2H,0 + 2H* ——» 2[Co"™(CN)s(H.0)])* + H.0,

o phirc nghjch tu
Co thé thay trudmg hgp sau phu hop véi dir kién cho trong bai.
Viy Y1: Ke[(NC)sCo™O-OCo"(CN)s] Y2:
K3[Co'™(CN)s(H:0)]
CAu triic anion phirc trong Y1 va Y2:
-6
F TN r = 2_
b m/CN Cc (I:N
Co
Ne | \5—5\' | _cN Net gonN
CN Col! NC “Won
e 2
Ne” | Sew ! CN ] (3/4
- CN Al d)
Tong diém toan bai | 2004
2004

- HET
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