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Thoi gian lam bai: 120 phit, khéng ké thoi gian phat dé

Céau 1l (1,54d)
(a) Cac phwong trinh héa hoc
2Fe + Oz —> 2FeO
FeO+C — Fe + CO
FeO + Mn —» Fe + MnO
2FeO + Si — 2Fe + SiO;

(b) Trong khéng khi c6 oxi, cac phan trng oxi héa bang oxi déu tda nhiét do d6 nhiét do ting
ch khéng giam.

(c) Mg + S —> MgS (X)
Cau 2 (1,0 d)
(@) CuzS + (3/2)02 — Cu20 (X) + SO: (Y)
Cu,S + 2Cu20 (X) — 6Cu + SOz (Y)
(b) Bé diéu ché H,SO,
SO: (Y) + 1/20; — SO
SO3 + Ho0 — H2S04
(c) SO2(k) + Ca(OH)2(dd) — CaSOs(r) + H.0(l)
Mb ta: nwdc voi trong héa duc do CaSOs; tan kém trong nuéec.
Cau 3 (1,0 d)
(a) Goi x la sb oxi hda trung binh cuta Fe.
S6 oxi hoa co dién tich + = 5x + 34
S oxi héa co dién tich - = 46
S oxi héa co dién tich + = Sé oxi héa c¢o dién tich -
T d6 x = 2,4 la gia tri trung binh cta soh +2 va +3
Dung quy téc dwéng chéo hoac gidi phwong trinh thu dwoc 3 ion Fe?* va 2 ion Fe®*
(b) K2Cr207 + 6HI + 8HCIO, — 2KCIO4 + 2Cr(ClO4)s + 3l + 7H20
Chét oxi hoa 1a KoCr,07, chat khir 1a HI.
Céau 4 (1,5 d)
Coéng thirc cta MO:
Ty Ié M/O = M/16 = 71,43/(100 - 71,43) = 71,43/28,57
Tw d6M=40=Ca
MO = CaO c6 sb khéi la 40 + 16 = 56 g/mol
Phan t& lwgng cda X.nH.O = 56 x100,00%/38,36% = 146 g/mol



Phéan t lwgng cda X = 146x87,67%/100,00% = 128 g/mol

nH,O =146-128=18 >n=1

Phan t& lwvgng cla Z = 146x68,49%/100,00% = 100 g/mol

Phan t& lwgng cla Y = 128 - 100 = 28 g/mol, twong rng N2 hoac CO.

Phéan t& lwgng cda T = 100 - 56 = 44 g/mol, twong rng CO..

Do Y chay trong khéng khi tao thanh Tnén Y la CO va T la CO..

T d6 Z 1a CaCOs; X 1a CaC20, va mubi hydrat ban d4u 1a CaC204.H0.
Cau 5 (1,0 d)

M(CuSOQ,) = 160; M(CuS04.5H,0) = 250 g

Goi X la khéi lwgng dung dich CuSO, b&o hoa & 90 °C, trong d6 ¢6 0,385X (g) CuSO, va 0,615X
(g) H20. D& thu dwoc 10,0 g tinh thé CuS0..5H,0, tlrc 10,0/250 = 0,04 mol, hay 0,04x160 = 6,4 g
CuS0O, va (10,0-6,4) = 3,6 g H-0.

~ Sau khi tach 10,0 g tinh thé CuS04.5H:0, con lai (0,385X - 6,4) g CuSOs trong dung dich va
khoi lwong dung dich 1a (X - 10,0), nén nong d6é bao hoa tai 25 °C la

(0,385X - 6,4)/(X - 10,0) = 0,187
Giai phwong trinh thu dwoc X =229 g
Céau 6 (1,0 d)
(A) CH3CH,CH,0OH; (B) CH3CH(OH)CHjs; (C) CH3-O-CH.CHjs
Céng thirc cau tao cltia chat co
(a) Nhiét do séi thap nhat: (C)
(b) Tan dwgc trong nwéc: (A) va (B)
(c) Phan rng dwoc voi Na(r): (A) va (B)
Cau 7 (1,0 d)
(a) A: CeHsCH=CHC¢Hs

B:

(b) n(NaOH) = 12,5x0,80x10°2 = 0,010 mol

Néu D cé 1 nhém chire acid: Phan t& lwong cla D 1a 0,74/0,010 = 74 g/mol
Cong thirc ctia D: RCOOH => R + 45 =74, R =29 = C;Hs

Vay D la CH3CH,COOH, ttr dé C la CH3;CH,CH=CHCH,CHs.

Néu D' cé 2 nhém chire acid: sé mol D' 1a 0,010/2 = 0.005, Phan t& lwgng cua D' la 0,74/0,005
=148 g/mol

Cong thire cia D': R(COOH), = R + 90 = 148; R = 58 = C4H10 => cOng thtrc cta hidrocachbon no
(alkan) khéng phu hgp v&i R phai cé héa tri 2 nén loai két qua nay.

Cau 8 (2,0 d)
(@) (b)
CH4 + 20, - CO; +2H,0
V(CO») = 22,4 L/mol x (1000 g/16 g/mol) = 1400 L



CgHig + O2 — 8CO- + 9H,0

V(COy) = 8x22,4 L/mol x(1000 g/114 g/mol) = 1572 L
C+02— CO;

V(CO3) = 22,4 L/mol x (1000 g/12 g/mol) = 1867 L

Do do thé tich CO, tao thanh khi dét 1 kg C > CgH18=8CHaz 5 > CH4£ theo tht tw nay % trong
lwgng C giam dan: 100% > 84,2% > 75%. Ham lwgng cacbon cang cao, thé tich CO, tao thanh cang
nhiéu khi chay.

(c) Hidrocacbon no c6 phén t& lwgng cang tang, ham luvong % theo khéi lwong carbon cang
tang, thé tich CO: tao thanh cang nhiéu. Dau diesel la hon hop hidrocacbon co6 s6 khoi Ié6n hon dau
kerosen, %C sé I&n hon nén thé tich CO; tao thanh nhiéu hon.

Vd: CioH22 = 10CH22; %C = 84,5%
CigHsza = 16CH2,125; %C = 85,0%
CaoHa2 = 20CH21; %C = 85,1%

Do d6 thé tich CO: tao thanh khi dét 1 kg than da > 1 kg dau diesel (hén hop ttr Ci12H26-CaoHaz)
> 1 kg dau kerosen (h6n hO’p twr C10H22-C16H34) >1 kg CgHis>1 kg CHa.

(d) Khi dét 1 kg metan Q = (1000/16)890,3 = 55.644 kJ = 55,6 MJ
1 kg octan Q = (1000/114)5470,6 = 47.988 kJ = 48,0 MJ
1 kg than Q = (1000/12)393,5 = 32.792 kJ = 32,8 MJ

Do d6 lwgng nhiét tda ra khi dét 1 kg cac chat: metan > octan > than.



