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Pap an 1 (2,5 diém)
(a) Al + 3HCI —» AICIs + 3/2H2: Al tan va c6 tao khi.

(b) KMnOa4 + 8HCI — KCI + MnClz2 + 5/2Clz2 + 4H20; KMnO4 mat mau tim, xuét hién khi vang
luc.

(c) Zn + MgSO4 — Khdng phan trng
(d) NHsaHCO3 — NH3 + COz2 + H20: Chéat ran phan hly hoan toan thanh cac chét khi.

Quy tim am hoa xanh do NH3 tao méi trwéng base. CO:2 it tan trong nwdc nén khdng anh
hwdng dén mau cua giay quy am.

(e) P20s + 3H20 — 2H3POa4: chat ran tan trong nwéc

2H3PO4 + 3CaCl2 — Ca3(POa4)2 + 6HCI: phan (rng khéng xay ra do HCI ia acid manh hon
H3POa.

2H3P04 + 3CaClz + 6NH4OH — Ca3(PQa)2) + 6NH4Cl + 6H20: ¢6 tao thanh chét két taa.
Ca3(POa)2| + 4HCI —» Ca(H2P04)2 + 2CaClz: chét két tda tan ra.

(g) 2FeS04 + H2804 + H202 — Fe2(S04)3 + 2H20: dung dich mau xanh lo chuyén sang mau
vang nau.

Fe2(S04)s + 6KOH — 2Fe(OH)a} + 3K2S04: tao két tha nau
(h) Fe + HaSO4 — FeSO04 + Haz: Fe tan mdt phan, co6 tao thanh khi
FeS04 + 2NaOH — Fe(OH)2| + Na2S04: tao chat két tha xanh lo
2Fe(OH)2 + 1/2 O2 + H20 — 2Fe(OH)a: chat ran xanh lo hoa thanh nau do.
Pap an 2 (1,0 diém)
Tte (1): tinh khtr A(s) > D(s)
Tir (2): tinh khir D(s) > B(s)
Tw (3): tinh khtr B(s) > C(s)
Th tw tinh khir gidm dan: A(s) > D(s) > B(s) > C(s)
(4) A**(aq) + B(s) — A(s) + B?*(aq): khdng xay ra do tinh khir A(s) > B(s)
(5) A(s) + C%*(aq) — A?*(aq) + C(s): c6 xay ra do tinh khir A(s) > C(s)
(6) C(s) + D**(aq) — C?*(aq) + D(s): khdng xay ra do tinh khir D(s) > C(s)



Pap an 3 (1,0 diém)

(a) Goi x, y, z la ty 1& sG mol ctia cac khi N2:CO2:H20 = 28,67:14.29:57,14 = x1y:z = 2:1:4, twong
trng san pham 2Nz + CO2 + 4H20 = N4HgOs + C = 2N2H403 + C = 2NH4NO3 + C

2NHsNO3 + C — 2N2 + CO2 + 4H20
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(b) Céac ion NH4* va NO3™

(c) %NH4NO3 = (160/172)x100% = 93%; %C = 7%

Pap an 4 (2,0 diém)

(a) Chi co oxide kim loai la Al203 bén & nhiét d6 cao dwgc tao thanh tir phan (rng phén huy

2NH4AI(SO4)2.nH20 — AlO3 + 2NH3T + 4S02T + 2027 + (2n+1)H207
%Al203 = ¥(102)/(237+18n) = 0,1126 n=12

(b) Cac phwong trinh hoa hoc xay ra trong qua trinh dieéu ché trén.

(1) 2Al + 3H2S04 —> Al(SO4)3 + 3H2

(2) H2S04 + 2NH4OH — (NH4)2S04 + 2H20
(c) Khéi lwong dung dich ammonia toi thiéu
10 g Al=10g /27 g/mol = 0,37 mol
$6 mol H2S04 can cho phan tng (1) = 1,5 x 0,37 = 0,555 mol
S6 mol H2S04 ¢an cho phan rng (2) = 0,37/2 = 0,185 mol
Hodc theo cong thirc NHsAI(SO4)2.12H20, s& mol SO« = 2 x sé mol Al = 2 x 0,37 = 0,74 mol
Sé mol H2S04da strdung=1L x2,0M=2,0mol
Sé mol H2804 con duw = 2,0 — 0,555 - 0,185 = 2,0 — 0,74 = 1,26 mol
Pé tao thanh 1 mol phén ammonium, can 1 mol Al va 1 mol NHs.
Do d6 sé mol NHs tdi thiéu = sé mol Al = 0,37 mol
Khéi lwong NH3 tdi thiéu = 0,37 mol x 17 g/mol = 6,29 g
Khéi lweng dung dich NH3 25% t6i thiéu = 6,29 x 100/25 = 25,16 g.
P& trung hoa hét lwong H2S04 dw, s6 mol NHz = 2 x s6 mol H2SO4 dw = 2 x 1,26 = 2,52 mol
Khéi lwong NH3z = 2,52 mol x 17 g/mol = 42,84 g
Khéi lwong dung dich NH3z 25% = 42,84 x 100/25 = 171,36 g.
(d) S6 mol Al = 0,37 mol
S mol NHs = 1,2 x 0,37 = 0,444 mol
S6 mol H2S04 tham gia phan (rng (2) = 0,444/2 = 0,222 mol
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S6 mol H2804 con dw = 2,0 — 0,555 - 0,222 = 1,223 mol
% s6 mol H2S04 con dw = 1,223/2,0 x 100% = 61,15%

Dung dich thu dwee khi str dung ty 1€ mol NHa/Al = 1,2 chira 0,185 mol Al2(SOa4)3, 0,222 mol
(NH4)2804 va 1,223 mol H2SOa.

Dé tao thanh 1 mol phén ammonium, ¢an 0,5 mol Al(SO4)s va 0,5 mol (NH4)2SOa.

Do lwgng (NH4)2S04 dw, nén Iwvgng t6i da phén ammonium duoc tinh dwa trén Al2(SQa)a
Khoi lwgng t0i da phén ammonium = 0,37 x 453 g/mol = 167,61 g

Hiéu suat = 126/167,61 x 100% = 75,2%

(e) Phan (rng cua dung dich ammonium aluminum sulfate v&i dung dich ammonia: Do tinh thé

phen ammonium tan trong nwéc tao thanh cac ion, trong dé chi ¢c6 APR* cho phan (rng voi
ammonia nén chi ¢6 phan (rng sau:

Al2(SO4)3 + 6NH4OH — 2AI(OH)3 + 3(NH4)2S04

2AI0H)s 2225 ALOs + 3H20

Do do6 dé dieu ché phén ammonium can dung dw H2S0a4.

Pap an 5 (1,5 diém)

(a) Phwong trinh phan trng hoa hoc cua amino acid trén vé&i dung dich HCI va dung dich NaOH.
H2NRCOOH + HCI —» CI"HaN*RCOOH

H2NRCOOH + NaOH — H2NRCOO~Na* + H20

(b) Ghép cac amino acid dang véi gia tri diém dang dién.

Tén Glycine Lysine  Aspartic acid

Cong thire H2NCH2COO0H | H2N(CH2)4aCH(NH2)COOH | HOCOCH2CH(NH2)COOH

Piém dang dién 6,1 0,7 | 3,0

Glycine c6 s6 nhém amine = s6 nhém carboxyilic acid nén diém dang dién gan trung tinh.
Aspartic acid c6 s6 nhém carboxylic acid > sé nhém amine nén diém déng dién c6 tinh acid.
Lysine c6 s6 nhém amin > sé nhém carboxylic acid nén diém déng dién cé tinh base.

(c) O pH nhd hon diém dang dién, moi trwdng co tinh acid manh hon, nhém amin dwoc proton
hoa nén mang dien tich DUONG.

O pH I&n hon diém dang dién, moi trwdng cb tinh base manh hon, nhém carboxylic acid chuyén
hoa thanh carboxylate nén mang dién tich AM.

(d) Do & diém dang dién amino acid khong mang dién tich nén c6 dd tan kém hon & moi trwdng
co pH nho hon (dlen tich DU’O’NG) ho#c I&n hon (mang dién tich AM). Do céac hat mang dién
twong tac higu qua hon véi nwéce 1a dung méi phan cye nén do tan tang.

(e) Bang d6 tan clia cac amino acid tai diém dang dién, & 25 °C nhw sau
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Amino acid Alanine Leucine Phenylalanine
Céng thirc | CH3CH(NH2)COOH | (CH3)2CHCH2CH(NH2)COOH | CeHsCH2CH(NH2)COOH
Bo tan 1,877 0,168 0,085
(mol/1 Lit
H20)
MW (g/mol) 89 131 165
m (g)/1 Lit 167 22 14
H20
m {g)/100 18,7 2,2 1,4
mL H20

T4t ca cac amino acid trén déu cé céu truic RCH2CH(NH2)COOH giong nhau, chi khac nhau
nhém R. Nhom amine va carboxylic acid phan cwe nén tan tbt trong nwéc. Vi alanine R = H;
Leucine R = (CHs)2CH (3 carbon), Phenylanaline R = Ph (6 carbon). Cac nhém R ddu 13
hydrocarbon kem phan cyc nén khong tan trong nwéece. Kich thwée cua R cang lon, sO carbon
cang nhiéu sé lam dd tan trong nwéc clia amino acid giam.

Dwa vao bang tinh cho thay alanine va leucine tan hoan toan, cén phenylalanine khéng tan
hoan toan.

(g) Hop chét httu co c6 cong thire phan tir CaHsN202. Cong thirc cau tao cha hop chat nay.

Ao

H

O

Pap an 6 (2,0 diém)
(a) Phuwong trinh phan tng diéu ché biodiesel theo cong thirc tdng quat.
(CxHyCOO)3C3Hs + 3CH30H —» 3CxHyCOOCHs3 + (HO)3C3Hs

(b) Rlra hon hgp sau phan ung bang nwéc, biodiesel khdng tan trong nwéc, methanol, glycerol,
va NaOH/KOH tan trong nwéc. Chéat béo con lai khdng dang ké.

(c) Tinh gia tr| trung binh x va y.

CxHy,COOCH; CisH31COOCH; | C17H33COOCH; | C17H31COOCH;3 | C17H20CO0OCH; Téng
m (Q) 14 23 51 12 100
M (g/mol) 270 296 294 292




n (mmol) 51,9 77,7 173,5 41,1 344,2

X = 15X51,94+17X77,7417X173,5+17x41,1
344,2

= 16,70

— 31X51,9+33X77,74+31x173,54+29%41,1

y = = 31,21

344,2

(d) Phwong trinh phan (rng chay cda biodiesel trong lwgng dw oxygen.

CxHyCOOCHs + (x+y/4+1,75) Oz — (x + 2) CO2 + [(y+3)/2] H20

Dé dot chay hoan toan 1 lit biodiesel (khéi lvgng riéng 0,880 kg/lit, c6 thanh phan nhw trong
cau (c)), thé tich khéng khi (m®) téi thiéu can s dung (oxygen chiém 21% thé tich khong khi)
va thé tich CO2z (m?) tao thanh & diéu kién 1 bar va 25 °C.

Khéi lwgng mol trung binh clia biodiesel = 12x16,70 + 1x31,21 + 59 = 290,61 g/mol
S6 mol biodiesel = 1 lit x 0,880 kg/lit x 1000 g/kg / 290,61 (g/mol) = 3,03 mol
S6 mol oxygen t6i thiéu = 3,03 x (x+y/4+1,75) = 3,03 x (16,70 + 31,21/4 + 1,75) = 79,55 mol

Thé tich oxygen ti thiéu trong diéu ki&n chun = 79,55 mol x 24,79 L/mol = 1972 lit= 1,97
m3.

Thé tich khdng khi t6i thiéu = 1,97 m3 x 100/21 = 9,38 m?.

S6 mol CO2 tao thanh = 3,03 x (x + 2) = 3,03 x (16,70 + 2) = 56,66 mol

Thé tich CO2 tao thanh trong diéu kién chuan = 56,66 mol x 24,79 L/mol = 1405 lit = 1,40 m°.
(e) Phwrong trinh phan (rng chay cuia petrodiesel diwa trén cdng thirc phan tr trung binh.

C1sH24 + 1902 5 13 CO2 + 12 H20

(g) Dé dbt chay hoan toan 1 lit petrodiesel (khoi lwong riéng 0,835 kgllit, cé cdng thirc phan tir
trung binh [a C13H24), thé tich khéng khi (m?3) ti thiéu can st dung (oxygen chiém 21% thé tich
khdng khi) va thé tich CO2 (m?3) tao thanh & diéu kién 1 bar va 25 °C.

Khoi Ivgng mol trung binh clia petrodiesel = 12x13 + 1x24 = 180 g/mol
S6 mol petrodiesel = 1 lit x 0,835 kgl/lit x 1000 g/kg /180 (g/mol) = 4,64 mol
S6 mol oxygen téi thiéu = 4,64 x 19 = 88,16 mol

The tich oxygen t6i thiéu trong didu kién chuén = 88,16 mol x 24,79 L/mol = 2185 lit = 2,19
m?.

Thé tich khéng khi t6i thiéu = 2,19 m3 x 100/21 = 10,4 m?.
Sé mol COz2 tao thanh = 4,64 x 13 = 60,32 mol

Thé tich CO2 tao thanh trong diéu kién chuén = 60,32 mol x 24,79 L/mol = 1495 lit = 1,50 m?3.
(h) Khi g6t 1 lit biodiesel tao thanh 56,66 mol CO2 va 34,6 MJ nhiét lwong.
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Hé sb phat thai cla biodiesel 1a 56,66 mol x 44 g/mol / 34,6 MJ = 72,05 g/MJ
Khi dét 1 lit petrodiesel tao thanh 60,32 mol CO2 va 34,6 MJ nhiét lvong.

H& s6 phat thai clia petrodiesel la 60,32 mol x 44 g/mol / 37,9 MJ = 70,03 g/MJ
(i) Uu va nhuoce diém khi str dung biodiese! thay cho petrodiesel.

Nhuoc diém: Hé sb phat thai clia biodiesel hoi cao hon petrodiesel.

u diém: Khi dung 1am nhién liéu, dot biodiesel sinh ndng lwvong, tao thanh CO2. Thye vat tao
thanh chat béo tlr qua trinh quang tdng hop, tiéu thu COz, lam gidm hiéu tng nha kinh. T
chéat béo tao thanh biodiesel. Do dé ¢6 chu trinh carbon kin va biodiesel tai tao dwgec.

Khi dét petrodlesel cing tao thanh nang lwgng va CO2, tuy nhién chu trinh carbon h¢é, khong
thé chuyén hoa COz2 thanh petrodiesel. Petrodiesel khéng thé tai tao.
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