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Pap an c6 05 trang

Bai 1: (4,0 diém)
1. B¢ diéu ché luu huynh tir hidro sunfua lay tir khi ty nhién, ngudi ta cho khi hidro sunfua
phan trng vé1 khi luu huynh dioxit, thu dugce luu huynh 16ng va hoi nude.

a) Viét phuong trinh hoa hoc cia phan Gng, cin bing va dua vao cac dir kién, tinh
entanpi chudn cua phan Gng & 298K.

b) Tai sao entanpi chuan tao thanh cta lvu huynh 16ng lai khac khong?
Cho biét:

Chit SO,(K) H,O(k) H,S(k) s(D)

AH°(kJ.mol™) & 298K - 296,8 -241,8 -20,6 +11,8

2. Cho gian d6 qua trinh khtr - thé kht: qua trinh khir dién ra theo chiéu miii tén, thé khir chuan
duoc ghi trén cac mili tén va do & pH = 0.

+0,293
0 EO ¢
Vi) (Cn®?) 2% oy s crpyy s ot 0408, o BV
0,744 }

a) Tinh Ejva EJ.

b) Dura vao tinh toan, cho biét Cr(IV) c6 thé di phan thanh Cr** va Cr(VI) dugc khong?

c) Viét qua trinh xay ra v6i hé oxi hoa — khir Cr,0% /Cr®* va tinh do bién thién thé cia hé
o nhiét do 298 K, khi pH tang 1 don vi pH.

d) Phan tng gitra K,Cr,0; v6i H,0, trong mdi trudong axit (lodng) duoc ding dé nhan
biét crom vi san pham tao thanh c6 mau xanh. Viét phuong trinh ion cta phan tng xay ra va
cho biét phan tng nay co thudc loai phan (mg oxi hoa — khir hay khong? Vi sao? Ghi s6 oxi
héa twong ung trén moi nguyén t6.

Cho: EY s =1,33V; Hang s6 khi R = 8,3145 J.K™.mol ™,
Hing s6 Faraday F = 96485 C.mol .

Pap an Piém
1.
a) Phuong trinh héa hoc ctia phan tng:
SO,(K) + 2H,S(k) — 3S(I) + 2H,0(K) 1,0 diém

—> entanpi chuan cta phan ting & 298K
AH® = 3. AHO(S,1)+2.A,H(H,0,k) - A, H*(SO,,k) - 2.A,H° (H,S, k)

=3.(+11,8) + 2.(- 241,8) — (- 296,8) — 2. (- 20,6) = - 110,2 (kJ.mol™)
b) G 25°C va 1 atm, pha bén ctia don chat luu huynh 13 lvu huynh tinh thé ( tinh
thé luu huynh dang « ); & nhiét d6 ndy trang thai chuan quy chiéu caa nguyén té
luu huynh 1 lwu huynh dang o ; vi vay don chét S(1) ¢6 entanpi chuan tao thanh
khéc khong.




2.
a) Tir gian d0 ta co: 3.(-0,744) = -0,408 + 2 E) — E; =-0,912 (V)
0,55+1,34 + E? —3.0,744 =6.0,293 —» E: =+2,1 (V)
b) Cr(IV) c6 thé di phan thanh Cr** va Cr(VI) khi AG® cta qua trinh < 0.
2Cr(IV) + 2e — 2Cr** (1)
E?=E =21V —>AG! =-nE’F=-22,1F
Cr(Vl) + 2e — Cr(IV) (2)

EO = &21’34 =0,945 (V) > AG? = -nESF =-2.0,945.F

Tir (1) va (2) ta cé: 3Cr(IV) — 2Cr** + Cr(VI)  AG?

AG? = AG?-AGY = - 2.(2,1 - 0,945).F <0 —> Vay Cr(IV) c6 di phan.

c)  Cr0* + 14H" + 6e = 2Cr** + 7H,0

2 PH \14
£, =133+ "1 jp[CRO7 1U107)

6.F [Cre T
2- -(pH +1) \14
£, =1,33+ " g [CEO LA0T )

6.F [Cr*]

Do bién thién cta thé: E, -E, = 8,3145. 298 141010 =-0,138 (V).

6. 96485
d)
+6 -2 +1-1 +1 +6,-2/-1 +1-2

CI’ZO? + 4H,0, + 2H* —> 2CrO5 + 5H,0

Phan tng trén khong phai 1 phan Gmg oxi héa-khir vi s6 oxi hoa clia cac nguyén
t0 khong thay doi trong qua trinh phan tng. Trong CrOs, sO oxi hda cta crom la

+6 va cua oxi la -2, -1 do peO)z(it CrOs c6 cau tric:
@)

o | 3
Cr

O/ *© \O

3,0 diém

Bai 2: (4,0 diém)

1. D6i v6i phan ing thuan nghich pha khi: 2 SO,(K) + O,(k) == 2 SO5(K)

a) Nguoi ta cho vao binh kin thé tich khong d6i 3,0 lit mot h@n hop gdm 0,20 mol SO
va 0,15 mol SO,. Can bang hoa hoc duoc thict 1ap tai 25°C va ap suat chung cta hé 1a 3,20

atm. Hay tinh ti 1¢ oxi trong hdn hop can bang.

‘ b) Cling ¢ 25%C, ngudi ta cho vao binh trén y mol khi SO5 duy nhét. O trang thai can
bing hoa hoc thay c¢6 0,105 mol O,. Tinh ti 1& SO3 bi phan huy, thanh phan hén hop khi va ap

suat chung cua hé.

2. Tinh axit cia mdt miu nude tuy thude sy hip thu khi. N6i chung, khi quan trong nhét gay

nén tinh axit la cacbon dioxit.

a) Viét ba phuong trinh phan img minh hoa anh huéng ctia CO2 trong khdng khi 1én tinh

axit cua nudc.




b) Xép cac hdn hop khi sau theo thir tir ting kha ning hoa tan cia CO2 (k) trong dung
dich nudc va gifii thich.
hon hop (1) gdom 90% Ar, 10% CO2
hén hop (2) gom 80% Ar, 10% CO2, 10% NH3
Hdn hop (3) gdm 80% Ar, 10% CO2, 10% Cl2
¢) Xép cac hé sau theo thtr ty ting kha ning hoa tan CO2 va giai thich.
hé (1): nudc cat
hé (2): dung dich HC1 1 M
hé (3): dung dich CH;COONa 1 M

Pap an Piém
1.
a) Xét 2 SO, + 0, =2S0; (1 2,0 diém
ban dau 0,15 0,20
lic cb (0,15 + 22) z (0,20 - 22)

Téng s6 mol khi luc can bang hoa hoc 14 :

n- 0,15+2z +z + 0,20-2z =0,35+z
PV _ 323 _ (304
RT  0,082.298

Tu pt trang thai: P,V =n,RT —n; =

— z =0,043.

Vay %0, = % = 0,1094 hay trong hén hop can bing oxi chiém 10,94%

)

b) ‘ 280, + 0, = 2S0; (2
ban dau 0 0 y
lic cb 2.0,105 0,105  (y-2.0,105).

Trang thai can bang hoa hoc duoge xét doi voi (1) va (2) nhu nhau ve T (va cling
n2
V) nén ta cé : K = const %2&

Neo, No,
2

Theo (1) : o = (02200437
Neo,No,  (0,15+2.0,043).0,043
2

n _ 2
Theo (2) : o = 002D
n,No, 0,21%.0,105
—y1=0,369; Yy, =0,0515 < 0,105 (loai bo nghiém y, nay).
— ban dau c6 0,369 mol SO;; phan li 0,21 mol nén ti 1€ SO; phan li la 56,91%
Tai cén bang tong so mol khi 1a 0,369 + 0,105 = 0,474

%S0, = % . 100% = 33,54%:

= const

5,43

543 —»y*—0,42y + 0,019 =0

%S0, = 004% 100% = 44,30%:

%0, = 100% - 33,54% - 44,30% = 22,16%.
T pt trang thi: P,V = n,RT — p,= "2RT = 0 474.0,3082.298

— P, = 3,86 atm.

= 3,86 atm




a) CO2(g) = CO2(aq) 1)
CO2 (ag) + H2O0 = HCO3 (ag) + H* (ag) (2
HCO3~ (aq) = CO32 (ag) + H (ag)
— dung dich thu dugc c0 tinh axit.
b) NH3 la mét khi ¢6 tinh bazo:
NH3 (g) = NH3 (aq)
NH3 (ag) + H20 = NH4" (agq) + OH™ (aq)

—> s& xay ra phan ung axit-bazo, kéo can bang (2) va (3) theo chiéu thuan. Diéu
nay lam tang kha nang hoa tan cia CO?2 c6 trong khi quyén.

Cl2 1a moét khi c6 tinh axit:
Cl2 (g) = Cl2 (aq)
Cl2 (ag) + H20 = H¥(aqg) + Cl~(ag) + HOCI (aq)
HOCI (aq) = H"(ag) + OCI™ (aq)

Sy gia tang [H*] sinh ra tir cc phan tng nay s& doi cac can bang (2) va (3) theo
chiéu nghich. Piéu ndy 1am giam kha ning hoa tan cia CO?2 c6 trong khi quyén.

— chiéu huéng dé CO2 hoda tan 1a:hdn hop (2) > hén hop (1) > hén hop (3)
¢) Axetat, CH3COO, 1a bazo lién hop ctia mot axit yéu:

CH3COO—~ (aq) + H20 = CH3COOH (ag) + OH— (aq)-
Dung dich natri axetat c6 tinh kiém, va s& doi moi can béng ctia CO?2 theo chiéu
thuan.

Dung dich axit clohidric s& doi c4n bang caa CO2 theo chiéu nghich.

—> chiéu huéng dé CO2 hoa tan 1a: hé (3) > hé (1) > hé (2)

2,0 diém

Bai 3: (4,0 diém)

1. Hoa tan san phdm rin cta qué trinh nau chay hon hop gdm bot cia mot khoang vat mau den,
kali hidroxit va kali clorat, thu dugc dung dich c6 mau luc dam. Khi dé trong khong khi, mau
luc ctia dung dich chuyén dan thanh mau tim. Qué trinh chuyén dé con xdy ra nhanh hon néu

suc khi clo vao dung ’dich hay khi dién phan dung dich.
a) Hay cho biet khoang vat mau den la chat gi.

b) Viét phuong trinh cia tt ca cic phan ing xay ra trong qua trinh thi nghiém.

2. Mot hdn hop ran A gom kim loai M va mét oxit cua kim loai do.
Nguoi ta lay ra 3 phan, moi phan co6 khoi lugng 59,08 gam A.




- Phan tht nhat: hoa tan vao dung dich HCI thu duoc 4,48 1it khi hidro.
- Phan thir hai: hoa tan vao dung dich hdn hop gdm NaNO; va H,SO, thu dugc 4,48 lit khi
NO.
- Phan thir ba: dem nung néng rdi cho tac dung véi khi hidro du cho dén khi dwgc mét chat rin
duy nhét, hoa tan hét chat ran d6 bang nuée cuong toan thi c6 17,92 lit khi NO thoét ra.
Céac thé tich khi déu do & diéu kién tiéu chuan,

Hay tinh nguyén tir khdi, cho biét tén caa kim loai M va cong thac oxit trong hdn hop A.

Pap an Diém

1. Khodng vat mau den la MnO,.
Dung dich mau luc dam chuyén din thanh mau tim khi dé trong khong khi chi
c6 thé 1a dung dich MnO,* vay phén ting xay ra khi nau chay hén hop 1a

3MnO, + 6KOH + 6KIO; — 3K,MnO, + 3H,0 + KCI (1) 1,5 diém
3K,MnO, + 2H,0 — 2KMnO, + MnO, + 4KOH 2)
2KOH + CO, — K,CO, 3)

Phan ttng nay 1am can bing (2) chuyén dich dan sang phai
2K,MnO, + Cl, — 2KMnO, + 2KCl
2K,MnO, +2H,0 MBI Hpain0, + 2KOH + H,

2.
Ki hiéu s6 mol kim loai M c¢6 trong 59,08 gam hdn hop A 13 a(a > 0). 2,5 diém
Truong hop 1: M c6 duy nhat mot mirc (hay s6) oxi hoa 1a n+:
Khi hoa tan 59,08 gam hon hop A vao dung dich HCI thu dugc khi hidro theo
phuong trinh:
2M  + 2n HCI — 2MCIn + nH, 1)
a mol 0,5na mol
Khi hoa tan 59,08 gam hdn hgp A vao dung dich cua hdn hop NaNO; va
H,SO, ta thu duogc khi NO:
3M+nNO; +4nH" —3M™ +nNO +2nH,0 (2)
Theo d& bai ¢ s6 mol H, = s6 mol NO = 4,48 : 22,4 = 0,2 (mol)
Theo 1ap luan trén lai c6 0,5 na mol H, = (na/3) mol NO.
Vay truong hop 1 nay khong phu hop.
Truwong hop 2: Xét M c6 hai mie (s6) oxi hoa khac nhau:
Trong phan tng (1), M c¢6 muc oxi hod n+.
Tur lién hé trén, ta thu dugc 0,5na = 0,2 (mol) H, (1)
Trong phan tng (2), M c6 muc oxi hoa m+. Ta c6:
3M+mNQ; +4mH" —3M"™ + mNO +2mH,0
3M,0, +(mx - 2y)NO; + (4mx + 2y)H" — 3xM"" + (mx - 2y)NO + (2mx + y)H,0
S6 mol NO thu dugc la: [ma+ (mx-2y)b]/3= 0,2 (2)
Mit khac phan thit ba dem nung néng r6i cho tac dung voi khi hidro du thu
dugc M. Cho M tac dung voi cudng toan thu dugcl7,92/22,4 =0,8 (mol)
M— M™+me
(a+ xb) m(a+bx)

N+3e—>N




24 0,8
Taco: m(a+ bx) =2,4 3
Lai c6: Ma + Mxb + 16yb = 59,08 4)
Giai hé ta dugc: M = ig&rj m
— M=55,85; m=3, n=2.Vay Kim loai la Fe.
—a=0,2; bx=0,6; by =09 — x/y =2/3 — Cbng thirc oxit : Fe,0;

Bai 4: (4,0 diém)

1. X va Y la hai nguyén td hoa hoc thudc nhom A trong hé théng tuan hoan. X thudc chu ki 4,
Y thudc chu ki 2.

Trong bang dudi day co ghi cac nang luong ion hoa lién tiép I, (n = 1, ..., 6) theo kd.mol™ cua
2nguyénto XvayY

I 1 I 2 |3 |4 I 5 I 6
X 590 1146 4941 6485 8142 10519
Y 1086 2352 4619 6221 37820 47260

a) Xac dinh X, Y.

b) A va B la nhitng oxit twong ung ctia X va Y khi X, Y ¢ vao trang thai oxi hoa cao
nhit. Viét cong thic phén tir cua A, B.
2. Kim loai M tac dung véi hidro cho hidrua MH,. 1,0 gam MH, phan tng véi nudc ¢ diéu
kién thuong thu dugc 2,818 lit hidro (dktc).

a) Xac dinh kim loai M.

b) Viét phuong trinh ctia phan tung hinh thanh MH, va phan Gng phan huy MH, trong
nudc.

Cho: H=1,0079; Li =6,94 ; Na=22,99 ; Mg =24,30 ; Al = 26,98

Pap an Piém
Bai 4:
1.
a) Vi I3 (X) va Is (Y) tang nhiéu va dot ngdt — X thudc nhom IIA, Y thudc
nhom IV A trong bang HTTH c4c nguyén té hoa hoc. 2,0 diém

Vi X thudc chu ki 4, Y thudc chu ki 2

— Xla Ca Y laC
b) AlaCaO, B la CO,.

2.
a) MH, + xH,0 — M(OH), + xH,
2,818
n (H,) = =——=0,1258(mol
H)= oa (mol)
— Ny :@(mon —>M +1,0079x = 5 X 3 =7,949x > M =6,941x 2,0 diém
X X ’
X M Tén M
1 6,941 g.mol ™ Liti

2 13,882 g.mol ™




3 20,823 g.mol™*
4 27,764 g.mol ™"

Kim loai M la liti

b) 2Li  + H, —  2LiH
LiH + H,O —  LOH + H,

Bai 5: (4,0 diém)

C6 4 1o hoa chét (A, B, C, D) bi mit nhan, mdi lo chira c6 thé 1a dung dich ctia mot
trong cac chat: HCl, HsAsO,4, NaH,AsO,, ciing c6 thé 1a dung dich hdn hop cta ching. Pé xac
dinh céc lo hoa chét trén, nguoi ta tién hanh chuén d6 10,00 ml mdi dung dich b'fmg dung dich
NaOH 0,120 M, 14n luot v6i timg chat chi thi metyl da cam (pH = 4,40), phenolphtalein (pH =
9,00) riéng ré€.

Két qua chuan d6 thu duge nhu sau:

Dung dich VNaon = V1 (ml) Vaon = V2 (ml)

chudn dé
Dung chi thi metyl da cam Dung chi thi phenolphtalein

A 12,50 18,20
B 11,82 23,60
C 10,75 30,00
D 0,00 13,15

1. Hay bién luan dé xac dinh thanh phan dinh tinh cta timg dung dich A, B, C, D.
2. Tinh nong d6 ban dau cua chat tan trong dung dich C.
Cho: pKi(h,as0,) = 2:13; 6,94; 11,50; pKypy as0,) = 9,29 (pKa = -IgKa, v6i K, 1a hang s6

phan li axit)

Pap an Piém
1.
Bién luan h¢: H3AsOy, 1a axit 3 chuc, nhung chi c¢6 kha nang chuan do riéng
dugc nic 1 va nc 2 vi Kyz = 100 rit nho. 2,5 diém
PH, ror ® PRy * PKep 4,535 ~ 4,40 — néu dung chi thi metyl da
2AsOy 2

cam (pH = 4,40) thi chuan d6 hét nic 1 ciia HzAsO,.

Tuong tw, pH ~ % = 9,22 ~ 9,00 — néu diing chi thi

HAsO%
phenolphtalein (pH = 9,00) thi chuin d6 dén HASOi_ , do do:
- Néu dung dich chuan d 1a dung dich HC1 thi V, ~ V;
- Néu dung dich chuan do 1a H3AsO, thi V, = 2V,




- Néu dung dich chuan d6 1a H,AsOj, thi V;=0<V,

_ - Néu dung dich chuan d¢ 1a hon hgp ctia HsAsO, va HCl thi néc 1 chuan
dd dong thoi HCI va 1 nac cua H3AsOy, nac 2 chi chuan d6 1 nac cia H3ASOy,
do do Vl < V2 < 2V1
- Néu dung dich chuan d¢ 1a hdn hop ctia H;AsO, vaH,AsO; thi V,>
2V;. Nhu vay can cur vao két qua chuan do, suy ra: Dung dich A gém H3;AsO, va
HCI; Dung dich B chi gdm H3AsO,; Dung dich C gom H3AsO, vaH,AsO;va
dung dich D 1a dung dich H,AsO,.

2.
Goi néng do ban dau ctia HzAsO, va H,AsO, trong dung dich C lan luot 1a Cy
va C,, ta co:

Tai thoi diém metyl da cam chuyén mau, thanh phan chinh ctia hé 1a
H,AsO,, co thé coi chuin dd hét nic 1 ctia HsAsOy;:
H;AsO, + OH — H,0 + H,AsO,
— 10,00. C; = 10,75.0,120 (1)
Tuong tu, tai thoi diém chuyén mau cua phenolphtalein, san pham chinh ciia
dung dich 1a HASOE_ , ¢6 thé chap nhan lugng NaOH cho vao trung hoa hét 2 nic

ctia HzAsO, va 1 nic cua H,AsOy :
H3ASO4 + 20H > 2H,0 + HASO4_
H,AsO, + OH" — H,O + HAsO;"

— 10,00 . (2C; + C,) ~ 30,00. 0,120 )
T (1) va (2) — C; ~ 0,129 (M) va C, ~ 0,102 (M)

1,5 diém

- Giam thi khong giai thich gi thém.




