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Cau 1 (3,0 diém)

Nhiét phan hoan toan x gam KClO3 (c6 MnO, xUc tac), khi thoat ra
duoc thu qua chau dung dung dich H;SO4 lodng (D = 1,15 g/mL) vao dng

-
nghi¢ém up nguoc (nhu hinh vé). , v \ ﬂTh
Céc dit kién thi nghiém: Nhiét d6 17°C; ap suat khi quyén 752 mm Hg; \'j .

thé tich khi thu dugc trong dng nghiém V = 238 cm?; khoang céach gitra 2
mat thoang h = 27 cm; khéi lugng riéng cua Hg 13 13,6 g/em?®; 4p suét hoi
nuéc trong dng nghiém 1a 13,068 mm Hg.

1. Tinh x.

2. Nung néng mot thoi gian hdn hop A gdm 10x gam KCIOs (gia tri x thu dugc & trén) va y gam
KMnO,, thu dugc chét ran B va 3,584 lit khi O, (dktc). Cho B tac dung hét v6i dung dich HCI
dic, nong, du, thu duoc 6,272 lit khi Cl, (dktc). Viét tat ca cac phuong trinh phan tng c6 thé xay
ravatinhy.

Hwéng din chim

1. Vi P(khi quyén) = P(O,) + P(cot dung dich) + P(hoi nudc)

— P(0,) =752 - (27.10.1,15/13,6) - 13,068 = 716,102 mm Hg

— n(0,) = PV/RT = (716,102/760)0,238/0,082.290 = 9,43.10" mol.
Theo phuong trinh phan tng 2KCIO, #c’()z) 2KCI+30,,

ta dé dang tinh dugc x = (2/3).9,43.10'3.122,5 = 0,77 g KCIOs3.

2. Cac phuong trinh phan ng co6 thé xay ra:

- Phan g nhiét phan hon hop A:

2KCIO, —5—>2KCI+30, (1)
2KMnO, —“—K,MnO,+Mn0,+0,  (2)

- Ran B phan tng véi HCI dic:
KCIO; + 6HCI — KCI + 3Cl, + 3H,0 3
2KMnQ4 + 16HCI — 2KCI + 2MnCl; + 5Cl, + 8H,0 (@)
KzMnO4 + 8HCI — 2KCI + MnC|2 + 2C|2 + 4H20 (5)
MnO, + 4HCI — MnCl, + Cl, + 2H,0 (6)

Goi a 1a s6 mol KMnOy, n(0,) = 3,584/22,4 = 0,16 mol, n(Cl,) = 6,272/22,4 = 0,28 mol, n(KCIO5)
=7,7/122,5 = 0,063 mol. Thuc té khong c6 phan tng (3) vi KC1O3 rat dé bi nhiét phan véi xuc tac
la MnO, va s mol O, thu duoc (0,16 mol) b mol O, sinh ra tir KC10; (9,43.10°° mol). Do do,
theo bao toan electron ta co:

0,063.6 + 5a = 0,164 + 0,282

(tir KC103) (tr KMnO,) 0% cho CI" cho
—a=0,164 mol, y = 0,164.158 = 25,912 g KMnO.,.
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Cau 1 (4,0 diém)

1. Cho céc ion sau day: He", Li%* Be®".

a) Ap dung biéu thice tinh nang luong: E, = -13,6(Z%/n?) (c6 don vi 1a eV); n 1a sé lugng tir chinh,
Z 1a s dién tich hat nhan, hay tinh nang luong E; theo don vi kJ/mol cho mdi ion trén (trong dap
s6 ¢ 4 chir s6 thap phan).

b) C6 thé ding tri s6 nio trong céc tri s6 ning lugng tinh dwoc & trén dé tinh nang lugng ion hoa
cua hé tuong ung? Tai sao?

c) O trang thai co ban, trong sb cac ion trén, ion nao bén nhat, ion nao kém bén nhét? Tai sao?

2. Thuc nghiém cho biét dong tinh thé c6 khéi luong riéng D = 8,93 g/cm3; ban kinh nguyén t
dong 1a 128 pm. Pong két tinh theo mang tinh thé 1ap phuong don gian hay 1ap phuong tam dién?
Tai sao?

3. Pong vi 21 dung trong y hoc thudng duoc diéu ché bang cach ban pha bia chira " Te bang

notron trong 10 phan ing hat nhan. Trong phuong phap nay, trudc tién “,Te nhan 1 notron chuyén
hoa thanh **:Te, roi dong vi nay phan ra B tao thanh ‘1.
a) Viét phuong trinh cac phan (mg hat nhan xdy ra khi diéu ché 2.
b) Trong thoi gian 3 gio, 1 mL dung dich “1ban d4u phat ra 1,08.10™ hat .
- Tinh ndng d¢ ban ddu ctia ' trong dung dich theo don vi umol/L.

- Sau bao nhiéu ngay, hoat dd phong xa riéng ciia dung dich 31 chi con 10° Bg/mL?

Biét chu ki ban rd ctia ';;1 la 8,02 ngay.

Hwéng din chim
1.
a). Ap dung biéu thuc E, = -13,6(Z%/n%) — E, = -3,4Z% (eV) = -328,0063Z7 kJ/mol.
- Pbi voi He": Z =2 — E; =-1312, 0252 ki/mol.
-Péi voi Li**: Z=3 - E, =-2952, 0567 kJ/mol.
- Péi v6i Be®": Z =4 — E, = -5248, 1008 kJ/mol.
b). Theo dinh nghia, ning luong ion hoa 1a nang lugng it nhat dé tach 1 electron khoi hé & trang
thai co ban. Vi cd 3 ion trén, trang thai co ban Gng véi n = 1. Céc tri sb nang lugng tinh dugc &
trén Ung voi trang thai kich thich n = 2, do vy khong thé ding bit cir tri sé6 E, nao dé tinh néing
lwong ion hoa.
¢). Mdi ion déu c6 1 electron, ciing & trang thai co ban, ion c6 sd dién tich hat nhan Z cang 16n thi
lyc hut ctia hat nhan tac dung vao electron cang manh, ion cang bén va ngugc lai. Nhu vy ion
Be®* ¢6 Z = 4 (16n nhit) bén nhit va ion He" ¢6 Z = 2 (bé nhit) kém bén nhat trong s 3 ion da
cho.

2. S6 nguyén tir n trong mdt 6 mang co so/té bao:

n = (D.Na.a®)/M (1)
Theo dé bai: rcy = 1,28.10° cm; D = 8,93 g/cm®; Na = 6,022.10%; M = 63,54; a 1a d6 dai canh té
bao (1ap phuong).
- Néu Cu két tinh theo mang 1ap phuong don gian thi:
a=2re, — a> = 8(1,28.10%cm)? (2)

Bua (2) va cac dir kién cua dé bai vao (1), tim duoc n = 1,4 nguyén tr — gia thiét sai.
- Néu Cu két tinh theo mang lap phuong tam di¢n thi:
a=+8rc, — a®=(/8.1,28.10°cm)’ ()
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Pua (3) va cac dit kién cua dé bai vao (1) tim dugc n = 4 nguyén tir — phu hop véi két qua thuc
nghi¢ém mang 1ap phuong tam dién.
Vay dong tinh thé ket tinh dwéi dang 1ap phwong tam dién.

3.

a) PTe+ n—uTe; BTe—> S+ 4

b) Goi Np 1a s6 nguyeén tir 31 c6 trong 1 mL dung dich ban dau. S6 nguyén tir 11 ¢6 trong 1 mL
dung dich sau thoi gian t 1a N = Ng.e™. Vi & = 0,693/(8,02.24.60) = 6,0.10™ phit™.

- S6 hat B~ phat ra trong thoi gian t = 3.60 = 180 phut 1a No - N = No(1 - ™) = 1,08.10" — Ng =
1.10"® nguyén tir - Nong d6 ban dau cua 1 = (1.10'%/6,022.10%)/0,001 = 16,6 umol/L.

- Hoat d6 phong xa riéng (tinh cho 1 mL dung dich) ban dau:

Aso = ANg = (6,0.10°.1.10°)/60 = 1.10" Bg/mL.

AdAg = (1/2)" =10%10% = 107 — (t/ty)Ig(1/2) = -7 — t = 186,49 ngay.

Cau 111 (4,5 diém)

1. Cho phan ung:
2A+B—-C+D
Thuc nghiém cho biét phuong trinh dong hoc tdc do cua phan tng c6 dang nhu sau:
L= ATl
[C]

Gian dd niang luong cia phan tmg c¢6 dang nhu hinh v&. Thyc nghiém cho biét phan ung
E xay ra qua 2 giai doan, mdt trong 2 giai doan d6 la
thuan nghich.
a) Pé xuit co ché ciia phan tmg sao cho phu hop voi
phuong trinh dong hoc va gian dd niang lugng da
cho.
Ea, b) Trén co sé co ché phan tng, hiy tim hé thirc lién
hé giira hang s toc d6 chung ctia phan Gmg véi cac
a] hang s6 toc d6 cua cac giai doan.
\ v c) Tim h¢ thuc lién hé gitra nang lugng hoat hoa
2A+B chung (Ea) cua phan tng vdi cac gia tri Ea;, Ea; va
Ea,. Biét r?mg, nang luong hoat héa E phu thudc vao
hang s6 toc d6 phan tmg K theo phuong trinh:

Ea;

C+D

. 5 E=RT? dink
2. Bai voi phan tmg dé hidro hoa etan: dT
CoHe (K) = CaHa4 (K) + Hz (k) 1)
c6 céc sb lidu sau: AGgyy = 22,39 kd.mol™ va cac gia tri entropy dugc ghi & bang dudi day:
Chat H, CoHg CzHy
Sioox [J-mol™K"] 163,0 319,7 291,7

a) Tinh K cua phan tng (1) tai 900K.
b) Tinh AHg,,, ciia phan tng C;H, (K) + Hz (K) > CaHs (k)
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c) Tinh K, tai 600K cta phan ung (1), gia thiét trong khoang nhiét do tir 600K dén 900K thi
AH°va AS° khong thay doi.
3. O 1396K va 4p suét 1,0133.10° N.m™, d¢ phan li cua hoi nuée thanh hidro va oxi 12 0,567.10™;
do phan li ctia cacbon dioxit thanh cacbon oxit va oxi la 1,551. 10, Hay xac dinh thanh phan hon
hop khi (6 trang thai can bang) dwoc tao thanh theo phan tmg:

CO+H,0O = H, +CO,
tir hai thé tich nhu nhau cta cacbon oxit va hoi nuée & diéu kién trén.

Huéng din chim

1.
a) Co ché dé nghi:
Ky
A+A = C+M @)
M+B—¢ D (b)

b) T gian dd ning lugng cho thiy can bang (a) xay ra nhanh (Ea.; va Ea; nho) va M chuyén hoa
cham thanh san pham cudi ( Eaz 16n). Do d6 tdc do phan ing quyét dinh boi giai doan 2:
v=k,[M][B] 1)

Mat khéc vi giai doan 1 x4y ra nhanh:

k,[AF =k, [C][M] —[M]= kkl[fg; , thé vao (1) co:
v= KK [AF’[B] K [AT’[B] voi ke Kk )
k, [C] [C] K.

¢) Tir biéu thirc (2) ta co:
Ink=Ink, +Ink,-Ink ,

£ <2 ANk _ppe dink, , dink, _dink

dT dT dT dT

= ):Ea1+Ea2-Ea—l

2.
AG® _ 22390J/mol _
RT  8,314(J/mol.K)900K

a) Ap dung cong thirc AG° =-RTInK,— InK =-

— K, =5,03.10% atm.
b) AP dung AGgOOK :AHSOOK _TASgOOK ’
Dbi v6i phan tng:
CoH4 (k) + H, (k) — CyHg (k) (2)
AG ok =-22,39kJ/mol
ASgoox =S i, (Seu, TSi,) = -135 J/mol.K
Taco: AH =AGYo + T ASYo« =-143,890 kJ/mol cho phan tg (2).
¢) Kp tai 600K,
Ap dung
Kogox _ AH’ ( 11
Keow R 900 600

tim duoc Ky, = 3,35.10° atm.

In ), thay K, = 5,03.10% va AH® = 143890 J/mol.

3.
Theo phuong trinh phan tng: CO + H,0 = H, + CO,, ta c6 hing sb can bang:
Poo. P
K,= _C9% H, (a)
I:)co PHZO
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Gia tri hang so can bang cua phan ung nay co6 thé tinh tir hang s6 phan li cia hoi nudc va hang so
phan li cta cacbon dioxit:

P, PA
2H,0 = 2H, + O, KpH O:% (b)
o I:)HZO
Py P2
2C0O; = 2CO + Oy Koo, = P2 (©
co,
Chia vé (b) cho (c), d& dang suy ra
K
K,= PO (d)
KP,COZ
* X4c dinh cac hing sb can bang:
(). Ky o
Goi d6 phan li cia hoi nudc 1a oy = 0,567.10™;
. 2H-0 = 2H, + 0O,
Ban dau 2 0 0 (mol)
Phan li 204 201 o
Can béng 2(1-oy) 201 o
Tong s6 mol hdn hop & trang théi can bang: 2 + oy
> P, o=PS 20-0) p p 20 p _p ©)
2+a, 2 240, 7 2+0L1

Thay (e) vao (a) voi luu y o, <1, sau vai phép bién ddi don gian, cudi cing nhan dugc:

_Po’ 1,0133.10°(0,567.107%)°

- ’ - -8
Kom,o= > - > =0,923.10".
(i) K, o,
Vi cach tinh hoan toan tuong ty nhan duogc:
3 5 —4\3
K = Pa, _ 1,0133.10°(1,551.10™) ~18.90.10°,

P2 2
Thay cac gia tri cua K, ,vaK ., vura tinh dugc vao (d), c6 Kp = 0,221.
* X4c dinh thanh phan hdn hop khi theo Kp

Vi phan tng tao hon hop khi xay ra ¢ diéu kién thé tich khong doi nén nong do cua cac
chét phan ung c6 thé biéu dién bang bat ki don vi nao. Trong truong hop nay, thuén tién nhat 13
biéu dién nong do bang phan tram thé tich. Phan tram thé tich ban dau ciia CO va cia H,O déu
bang 50%. Goi x % la phan tram thé tich ciia H, va CO, sinh ra ¢ trang thai can bang, theo phan
ung: CO + H,0 = H, + CO,ta co:

X2

0 0,221 — X = 15,99%.
—X

Cau 1V (4,5 diém)

1. Chat A 13 hop chét c6 thanh phan chi gém nito va hidro. Chat A duogc st dung lam nhién liéu
cho tén lira. O cung diéu kién vé nhiét do va ap suét, mot thé tich hoi cia A c6 khdi luong b?mg
khéi lwong cia cing mot thé tich khi oxi.

a) Xac dinh cong thirc phan tir, cong thirc cu tao cia A va cho biét trang thai lai hoa cua nito
trong A.

b) Dua vao dic diém cau tao, hiy so sanh tinh bazo va tinh khir cua A véi NHs. Giai thich.

trang 5/11



¢) Ngudi ta thuc hién thi nghiém sau: cho 25,00 mL dung dich A ndng d6 0,025M vao dung dich
Fey(SO4)3 du, dun nong, thu duge dung dich B va mot chat khi X. Chuan do 1/2 dung dich B trong
moi trudng axit, can vira di 12,40 mL dung dich KMnOy. Biét rang chuan d6 10,00 mL dung dich
H.C,0,4 0,05M (trong méi truong axit H,SO4) can vira da 9,95 mL dung dich KMnOy ¢ trén. Xac
dinh chat X,
2. Nam 1965, cac nha khoa hoc di tim ra phwong phép cb dinh nito & nhiét ¢ phong bang cach
dan khi nito di qua dung dich pentaaminoaquoruteni(I) (A;). Khi do, nito s& thay thé nuéc trong
cau ndi cia A; tao phirc chat mai A,. Phtrc chat A, c6 tinh thuan ttr.
a) Viét phuong trinh phan tng xay ra.
b) Ap dung thuyét lién két héa tri (VB), hiy mo ta lién két trong phirc A, va du doan cu trac hinh
hoc ctia nd. Xéc dinh hoa tri va sb oxi hoa cta ruteni trong phurc chit A,.
3. Trong dung dich OH™ 1,0M cua [Co(NHs)sCI]*" ton tai can bang:
[CO(NH3)5C|]2+ +0OH = [CO(NH3)4(NH2)C|]+ + H,0.

O 25°C, tai thoi diém can bfmg xac dinh duoc rr:ing it nhat 95% phtic chét ton tai & dang
axit [Co(NH3)sCI]**. Chitng minh [Co(NH3)sCI]** 1a mét axit rét yéu c6 K, < 5,26.10™.
4. NHs c6 kha nang phan tmg véi nhiéu ion kim loai chuyén tiép. Alfred Werner (dugc giai Nobel
héa hoc nim 1913) da phan 1ap thanh cong mot s6 phirc chét gitra CoCls va NHs, trong d6 c¢6 phuc
chat bat dién voi cong thirc phan tir 1a CoCl34NHs. Tuy thude vao diéu kién tong hop, phirc chat
nay c6 mau tim hodac mau xanh. Khi cho lugng du dung dich AgNOj3 tac dung véi dung dich chura
1 mol phirc chat nay déu thu dugc 1 mol AgCl két tua. Hay xéac dinh céc cong thirc co thé c6 ciia
phtrc chét néu trén.

Huéng din chim

1.
a) Goi cong thirc cua chat A 13 NyH,.
O cung diéu kién vé nhiét d6 va ap suat, mot thé tich khi A c¢6 khéi luong bang khdi luong

cia cing mdt thé tich khi oxi —  M,=M, =32

14x +y.1 =32 - x=2, y=4 — chit A 1a N,H, ( hidrazin)

Cong thuc cau tao cua NoHg:
H

H

\!L/ ~H

I—z=z

Trong N2Ha, c4 hai nguyén tu N déu & trang thai lai hoa sp3, phan tir NoHy ¢6 thé coi 1a san phém
thé mot nguyén tir H trong NH3 bang nhom NH,

b) Dua vao dic diém ciu tao, so sanh tinh bazo, tinh khtr cia NoH, va NHs:

- Tinh bazo ctia NH3 16n hon NyH4 do phan tir NoHy4 ¢6 thé coi 1a san phém thé mot nguyén to H
trong NH3 bang nhém NH,, nguyén tir N ¢6 d6 am dién 16n, nhém NH, hut electron lam giam
mat do electron trén nguyén tur nito ciia NoHz hon so voi cua NH3z — tinh bazo cia NaHg yéu hon
NHs.

- Tinh khtr cia N,H4 manh hon NHj3 vi do trong phan tir NoHy ¢6 lién két N-N kém bén ( do luc
day giita 2 cap electron chua lién két trén 2 nguyén tir N) — phan tr NoHs kém bén nén thé hién
tinh khir manh hon NHs.
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Do NyH, cé tinh khir manh, phan tng d6t chay N,H, toa ra mot nhiét lugng 16n nén
hidrazin dugc st dung lam nhién li€u cho tén lura.
¢) Tinh ndng d¢ cua dung dich KMnO4:
- phan tmg chuén d6: 5C,0? +2MnO,+ 16 H" — 10 CO, + 2 Mn*" + 8 H,0
CM(dd KMno,) — % =0,0201 (M)
NoH,; + Fey(SO4)3 — dung dich B + chat khi X

Do N,H, ¢ tinh khir, Fe** bi khir vé Fe** — dung dich B ¢6 chira Fe**, chit khi X 1a mot hop chét
chtra N véi s6 oxi hoa 1a x.
Phan ung ctuia dung dich B v&i KMnOy:

5Fe” + MnO,+8H"— 5Fe* + Mn® +4H,0
- S mol Fe?* trong dung dich B a:

N... =12,40.10°.0,0201.5. 2 =2,492.10° (mol)
S6 mol NyH, = 25.10°%, 0,025= 0,625.10" (mol)
Trong phan tmg NyHs + Fey(SO4)s — dung dich B + chat khi X

Quaé trinh nhén electron Quad trinh nhuong electron
Fe* +1e -  Fe* 2N - 2N +  2.(2+x)e
2,492.10° mol — 2,492.10°° mol 2.0,625.10"mol 2.0,625.10.(2+x) mol

Ap dung bao toan electron: trong phan tng oxi héa khir s6 mol e nhan = s6 mol e nhuong
2,492.10° = 2.0,625.10%.(2+x) — 2+x~2—>x=0
N? — N°+2e vay chit khi X 1a N,.
2)
a) Pentaaminoaquoruteni(Il) - [Ru(NHs)sH-O]** phan tmg véi nito:
[Ru(NH3)sH20]1%" + N, = [Ru(NH3)s(N2)]** + H-0.

b) Ru: [Kr]4d'5s
Ru—2e — Ru®
4d'5st 4d°
Vi phuc chét thuén tir, nén su phan bde trong AO 4d cua Ru la:

(A O O O v

4d

. gp d
AO 5s, cac AO 5p va 2 AO 5d ciia Ru®* tham gia lai héa sp®d?.
Trén mdi nguyén tir N trong nim phén tir NH3 va phén tir N, déu o cdp e tu do, tham gia hinh
thanh lién két cho nhan véi Ru®,
Céc AO sp’d?:
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Pttt

NH; NH; NH; NH; NHy N,
Cau truc hinh hoc cua Ay

NH3
NH3
HsN—Ru——N=——=N
NH3 ‘
NH3

Phirc chat A, c¢6 dang bat dién.
Ruteni ¢6 hoa tri 6 va so6 oxi hoa la +2.

3.
[Co(NH3)sCIJ?* (ki hicu A) va [Co(NH3)s(NH,)CI]* (ki hiéu B) 1a axit va bazo lién hop:

[CO(NH3)5C|]2+ +H,O = [CO(NH3)4(NH2)C|]+ + H30+.

< <BIHOT Bl K.

T IA [A] [H;07]

[CO(NH3)5C|]2+ +OH = [CO(NH3)4(NH2)C|]+ + H,0 *)

, [AI[OH]
Thé (2) vao (3) nhan dugc:
__[Bl _K
= —=— (4)
[AI[OH] K,

Theo gia thiét, v6i can bang (*) & [OH] = 1,0M ¢ it nhat 95% phiic ton tai dang axit, do vy cé:

— [B] = Ka < 0,05 — Ka < 5,261016
[A][OH] K,, 0,95.1,0

4. Vi 1 mol phtrc CoCl3.4NH; tac dung dung dich AgNOj3 (du) tao 1 mol AgCl — chico 1 CI' ¢
cau ngoai trong phén tir phtrc: [Co(NH3)4Cl,]Cl. ‘
Do phirc [Co(NH3)4Cl,]" ¢6 cau tric bat dién nén c6 2 dong phan:

NH, Cl
Cl NH; Hs NH;
al__C° co
Hs H3N Hs
NH; Cl
Dang cis Dang trans

Hai dong phan nay c6 mau sac khac nhau (xanh va tim).
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Cau V (4,0 diém)

1. Tinh hing sb can bang cua phan tng:
Cr,07 + H,0 = 2CrO,” + 2H*

2. Tron 10,00 mL dung dich K,Cr,0O7 0,80M véi 10,00 mL dung dich A gém BaCl, 0,08M va
SrCl, 0,08M thu dugc hdn hop B. Hay cho biét hién trong xay ra va thanh phan hdn hop B.
3. Tinh khéi lugng CH3COONa can cho vao hdn hop B, khi ¢6 mit CgHsCOOH 0,02M dé bét dau
6 két tia SrCrO, tach ra (b qua su ting thé tich do thém CH3COONa).
4. Tinh khoang pH can thiét lap dé co thé tach hoan toan ion Ba®* ra khéi ion Sr* bfmg K>Cr07
khi tron 10,00 mL dung dich K,Cr,07 0,80 M véi 10,00 mL dung dich A (coi Ba? duoc tach hoan
toan khi ndng d6 con lai ciia Ba®* trong dung dich nhé hon hoic bang 1,010°M).

Cho: CrOs” +H,0 = HCrO, + OH" K, =10"°

Cr,07 + H,0 = 2HCrO4 K=10"%

PKa(CH3COOH) = 4,76; pKy(CsHsCOOH) = 4,20; pKyw(H20) = 14,0; pK¢(BaCrO4) = 9,93;
pKs(SrCrO,) = 4,65.

Hwéng din chim

1. |Cr,07+H,0 = 2HCrO, Ki=10"%
2| HCrO, + OH = CrO¥+H,0 Ky,*=10""
2|H,O = H' + OH K,=10"

Cr,07+H,0 = 2CrO% +2H" K,=10"%
2.
Cr,0% +H,0 = 2HCrO, Ki=10"% (1)
Cr,0Z+H,0 = 2CrO% +2H" K,=10"*" (2)
Sau khi tron: C(Cr,07%) = 0,4M; C(Sr**) = 0,04M; C(Ba®") = 0,04M.
Trong dung dich, crom tn tai du6i 3 dang la Cr,0;%, HCrO,4 va CrO4%.

Tir (1) va (2) ta thdy: Ky > K, — tinh Ciicro; theo (1):

Cr,0%+H,0 = 2HCrO; K, =101
0,4-x X - x=0045- 0 =009 M.
N - X K -
Thay vao cén bang: HCrO, = CI‘OLZ1r + H* Ka:K_W:]_o 55 (3)
b

0,09 -y y y

S e .
= Coop =Y =1685.10% M ~1,7.10° M.
C

' ' — -4 — -6 — -9,93
= Coyop - Cpaer = 17.10°.0,04 = 6,8.10° > Kygee0,)= 10

— ¢6 két tia BaCrO, vang theo phan tng (K = 10°%%):
Cr,0 +2Ba®* + H,0 — ” 2 BaCrO, ! +2H" 4)
0,4 0,04
0,38 - 0,04
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Vi sau phan tmg (4), Ccroz < 1,7.10* M, do dé:

" —4 _ -6 1465 i
Ceroz Coze <1:7:107.0,04=6,810" <Kgsici0,) =107 5 yhong c6 Kkét tiia SrCrO, tach
ra. . . )

Vay hdn hop B thu duge gom két tila BaCrO4; Cr,07”du; Sr*"; H' tao thanh (K™; CI)
3. bat a la s6 gam CH3COONa can lay. Bé bat dau co két tia SrCrO4 tach ra trong hon hop
B:

Ks(SrCrO4) _ 1045
C' 0,04
Sr2t

Theo dinh ludt béo toan nong do: C__, = [Cr207°] + 0,5. [HCrO4] + 0,5. [CrO4*]
2¥7

[CrOZ ] = =5,6.10* . Path=[H"]

2-12 .2 2-
e [Croé] L O,5_[Cr%].h
2 a
Thay [CrO?"] = 5,6.10"*M vao (5):
0,38 = (5,6.10)%.10** h? + 0,5.5,6.10*.10°°.h + 0,5.5,6.10™
~[H7=h=4955.10°=10""— pH =43

Két hop véi (2) va (3) taco: C +0,5[CrO¥]1 (5
2

Khi cho CH3COO™ (C = ;2002'3 = Zi.la) vao hon hop B, s& ¢ phan tmg trung hoa véi H'
sinh ra tur (4):
- 4,76
Tai pH = 4,3: [CH,COO'] 10 ~0,257 = 25 7%

[CH,COO]+[CH,COOH] 10*76 4103
—>sau khi trung hoa, du CH3;COO:
CH;COO + H" — CH3;COOH
25.a

— -0,04 - 0,04
41

Ciing tai pH = 4,3:
[C,H,COO] _ 102
[C,H.COOJ+[C,H.COOH] ~ 1042 110742
—> chung t6 lugng du CH3COO™ da c6 phan ung vé1 CsHsCOOH, tao thanh CsHsCOOQO™ theo phan

~ 0,557 =55,7%

, . —a 10742 _
ung sau, vai [CgHsCOO] = 0,02. 109251033 ~ 0,011 M:
CH3COO + CgHsCOOH = CHsCOOH + CgHsCOO K =10%%
C 258 0,04 0,04
41
25.a
[ T 0,04—0,011  0,02-0,011 0,04 + 0,011 0,011

— a=0,1118 (gam)
4. bé BaCrO4 két tua hoan toan:
Ks(BaCrO4) _10° 9.93

TR Ty=a 10739 =1,175.10* M

[Ba®"] <10°M — [CrO?*] >
Va khong c6 két tna SrCrO, tach ra:

K 10465
[Cro¥] < —S6rC0) - =5,6.10% M
‘ C. 004

Viay diéu kién dé ¢6 thé tach hoan toan ion Ba®* ra khoi ion St béng K,Cr,0, 0,4 M la:
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1,175.10 * M <[Cr0?*]1 <56.10* ™
Thay [CrO*], > 1,175.10"% Mvao (5) chiing ta tinh dugc [H']y = h; <1
Tuong ty thay [CrO2 ], < 5,6.107* Mvao (5) — [H'], = h, >10"*?
Viy can phai khdng ché khu vuc 3,61 < pH < 4,3 d c6 thé tach hoan toan ion Ba® ra
khoi ion Sr** bang K,Cr,07

(C6 thé tinh Clc;roz- trong y 2. va tinh [H'], pH trong ¥ 3. va y 4. theo dinh ludt tic dung khoi
4

-3,61
0 ™"

liong dp dung cho cin bang(2))
-------------------- HET

(Néu thi sinh lam theo cach khdc ma diing, van cho di diém theo biéu diém)
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