LU V5 D3 — Hanh phiic khong & dau xa ma & chinh sy vun dip tirng ngay ciia chiing ta cho né

SO PHU YEN 2020
Cau L. (4,0 diém)
1. Cho céc chét sau: BaCly, NasS, Na;SO3, CuSO4 va NH4NOs. Chit nao tac dung duoc véi dung dich
H>S04, dung dich KOH va dung dich MgCl, dé sinh ra:

(1) két tia tring khong tan trong axit. (2) két tia xanh lam.
(3) chat khi c6 mui khai. (4) chat khi c6 mui trirng thoi.
(5) chat khi c6 mui héc. (6) két tua trang tan trong axit.

Viét phuong trinh hoa hoc minh hoa.

2. COVID 19 1a bénh dudng ho hap cap tinh truyén nhiém gy ra boi ching virus SARS — CoV — 2. Cin
bénh nay c6 su lay lan nhanh chong trén toan cau. Ngay 11 thang 3 nim 2020 t6 chirc Y té thé gigi (WHO)
tuyén b dich viém phdi do virus corona (chung méi) 1a dai dich toan cau. Mot trong nhiing bién phap phong
ngira nguy co 1y nhiém la thuong xuyén rira tay bang dung dich rtra tay kho. T6 chuc Y té thé gidi di co
huéng dan ngudi dan c6 thé tuw pha ché dung dich rira tay kho vé6i lwong dung 13 500 mL ¢6 cong thirc pha ché
nhu sau:

Con (C2HsOH) 96°: 415 mL, Oxy gia (H202) 3%: 20 mL, glyxerol (C3HsO3): 7,5 mL, tinh dau: 2,5 mL,
nudce cat hodc nude dun sbi dé nguoi: 55 mL.

a) Tinh d6 con ctia dung dich sau khi pha tron cac nguyén liéu trén voi nhau.

b) Vi ndng do con vira tinh dugc (6 cau a), thi tac dung diét khuan cta dung dich rira tay khé vira pha
ché duoc 13 cao hay thap? Giai thich.

Hwéng din
1.
(1) BaCl, tac dung v6i HaSOs sinh ra két tia tring khong tan trong axit:

BaCl, + H,S0, — BaSO, { + 2HCI

g
trang

(2) CuSOs4 tac dung v6i dung dich KOH thu dugc két tua xanh lam:
CuSO, + 2KOH — Cu(OH), { + K,SO,
xanh lam
(3) NH4NO3 tac dung voi dung dich KOH thu dugce khi mui khai:
NH,NO, + KOH — KNO, + NH; T + H,0
\_ﬁf_J
mui khai
(4) Naz$ tac dung v6i dung dich HaSO4 thu duge khi mui trimg thoi:
Na,S + H,S0, — Na,SO, + H,ST
| —
mui tring thoi
(5) NaxSOs tac dung véi dung dich H2SO4 thu dugc khi mui héc:
Na,SO; + H,S0, — Na,S0, + SO, T + H,0
mui hic
(6) Na»SOs tac dung véi dung dich MgCly sinh ra két tia trng tan trong axit:
Na,SO; + MgCl, — MgSO; ¥ + 2NaCl
\—7_—J
trang

MgSO; + 2H" — Mg** + S0, T + H,0

2.a)
Ve,us0n

25100 =96 = Ve, on =398,4 mL
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Tinh d6 con cua dung dich sau khi pha tron cac nguyén li¢u trén véi nhau la:

398,4

Vegson. .100 =79,68°
0 b

Do con = .100=

Vdung dich
2.b)
Dung dich C;HsOH c6 kha niang thim thau cao nén c6 thé thdm sau vao té bao vi khuan, giy dong tu protein,
1am cho vi khuan chét. Thuc nghiém cho thiy dung dich X chira 75% thé tich chat X trong nudc 6 tac dung
sat khuan manh nhat. Tuy nhién, & ndng d6 cao s& lam cho protein trén bé mit ctia vi khuan dong tu nhanh tao
16p mang ngin khong cho dung dich C;HsOH thim siu vio bén trong, 1am giam tac dung diét khuan. O ndng
d6 thap hon, kha ning 1am dong tu protein giam, vi vay hiéu qua sat trung kém.
= Téc dung diét khudn cua dung dich rira tay kho vira pha ché duoc 1a thap.
CauIL. (4,5 diém)
1. Cho hinh v& mé ta qua trinh diéu ché khi Z trong
phong thi nghiém (theo phuong phéap day nudc).
a) Hay cho biét khi Z co thé 1a khi ndo trong sb cac
khi sau day: SO, Clo, CHa, H2? Giai thich. NKMZ MY _kniz
b) Lua chon cdp chitXvayY phu hop dé diéu ché khi
Z (da chon & cau a). Viét phuong trinh hoa hoc minh | Pung dich X
hoa. i W
c¢) Ngoai cach thu khi Z (da chon & a) nhu trén, c6 thé
thu bang phuwong phap diy khéng khi duoc khong?

Dung dich X

LY

Chilt
rin Y

| A0

2. Hoc sinh A da thuc hién thi nghiém véi ho tinh bot theo cac bude sau:

— Buwéc 1: Cho vao dng nghiém (6ng 1) khoang 3,0 mL dung dich hd tinh bot, thém tiép 4,0 mL nudc
cat va 1,0 mL dung dich H2SO4. Pun néng hdn hop céc chat phan tng tir 3 dén 5 phit.

— Bwéc 2: Sau khi dun nong tir 3 dén 5 pht, 1y khoang 0,5 mL dung dich (dung dich cua dng 1) cho
vao 6ng nghiém khac (6ng 2). Bé ngudi, nhé vai giot dung dich I (duoc hoa tan trong con) vao ong 2. Néu
thiy hién twong mau xanh thi tiép tuc dun dng 1 va tiép tuc thir véi dung dich I, cho dén khi dung dich dem
thir v6i I (trong con) khong c6 mau xanh thi ngirng dun néng hdn hop.

— Buée 3: Dé hdn hop trong dng 1 ngudi, trung hoa axit bang dung dich NaOH cho téi méi truong kiém.
Sau d6 lay mét it dung dich cho vao dng nghiém (6ng 3) dé thir tinh chét ciia san pham.

— Bwéc 4: Tién hanh phan Gng trang guong (v6i dung dich AgNOs/NH3) véi 6ng 3, trong diéu kién thich
hop.

Hoc sinh B theo doi cac thi nghiém, sau dé da cé cac ciu héi sau:

(1) Muc dich cubi cting cta thi nghiém nay 1a gi?

(2) Viéc c6 mat cua axit H>SO4 ¢ budce 1 c6 vai tro gi?

(3) O budc 2, vi sao khi 14y dung dich sau khi dun, thir v6i dung dich I lai c6 thé xuat hién mau xanh?

(4) C6 thé dung phenolphtalein dé nhan biét axit HoSO4 da duoc trung hoa hét & bude 3 duoc khong?

(5) Vi sao dé thu duoc 16p “guong bac” trén thanh dng nghiém & budc 4 can dun nhe hdn hop phan tng?

Em hay tra 101 giap hoc sinh B cac cau hoi trén.

3. Hon hop X gdm Al, Fe va Cu. Chia 35,8 gam X thanh 2 phan bang nhau:

— Phan 1: Cho phan tng véi dung dich NaOH du, thu duoc 3,36 lit Hy (dktc).

— Phén 2: Cho vao 300ml dung dich CuSOs 1M. Sau khi cac phan tng xay ra hoan toan thu dugc dung
dich Y va 25,6 gam chit rin Z.

a) Viét cac phuong trinh héa hoc xay ra va tinh phan tram khdi luong mdi kim loai trong X.

b) Cho dung dich Ba(OH), dén du vao dung dich Y thu dugc m gam két tua. Tinh gia tri ciia m.

Huwéng din
1.a)
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— Khi Z thu bang phuong phap diy nude nén Z phai it tan trong nudc.
— Khi Z khong thé 1a SO vi SO; tan nhiéu trong nudc. Khi Z khong thé 1a Cl, vi Cl, tan trong nude va mot
phan phan tng véi nudc:

Cl, + H,O0 —= HCl + HCIO

— Khi Z ¢6 thé 1a CHa4, Ha vi CHa, Ha déu tan it trong nudc.
1.b)
Z 1a CHq thi dung dich X 1a dung dich HCI, chit ran Y 1a Al4Cs:
Al,C; + 12HCI — 4AICl, + 3CH, T
Z 1a Hy thi dung dich X 1a dung dich HCI, chat ran Y 1a Zn:
Zn + 2HCl — ZnCl, + H, T
1.0)
CH4, H, ¢6 thé thu bang phuong phap day khong khi voi dng nghiém tGp nguoc vi CHs va Ha déu khong phan
g v6i Oz & diéu kién thuong.
2.
(1) Muc dich cudi ciing cta thi nghiém 1a phan g thiy phan tinh bot trong méi trudng axit:
(C¢H,,05), + nH,0 —2% 5 nCH,,0,
N t N
tinh bot glucozo
(2) H2SO4 & budc 1 ¢6 vai tro 1a chat xtic tac cho phan tng thay phan tinh bot.
(3) Thir dung dich sau khi dun v6i dung dich I lai c6 thé xuat hién mau xanh vi tinh bot chua thity phan hét:
Tinh bot + dung dich I, — hop chat mau xanh.
(4) Cho phenolphtalein vao dng nghiém khi d6 dung dich trong 6ng nghiém khong mau, nho tir tir dung dich
NaOH dén khi thu duoc dung dich ¢6 mau hdng thi HxSO4 dugc trung hoa hét.
= (6 thé dung phenolphtalein dé nhan biét axit H>SO4 di duoc trung hoa hét & budc 3.
(5) Bé thu duoc 16p “guong bac” trén thanh éng nghiém & budc 4 can dun nhe hdn hop. Néu dun manh hon
hop thi bac s& két tha & dang v6 dinh hinh mau den.
3.a.
Xét phan 1:
_ 3,36
2 22,4
Trong X, chi c6 Al tdc dung véi dung dich NaOH:
2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H, T (1)
0,1 «~0,15 mol

Xét phan 2:
ncuso4 = 0,3.1 = 0,3 mOl

Ny =0,15 mol

Dit s6 mol cac chét trong ¥ X: Fe (a mol); Cu (b mol).

= 27.0,14+56a+64b = 358 =17,9 (I)

Al 1a kim loai manh hon Fe nén Al phan Gng truéce Fe:
2Al + 3CuSO, — Al,(SO,); + 3Cu (2)

0.1 0,15 0,05 015 mol
Fe + CuSO, > FeSO, + Cu 3)
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Trwong hop 1: Néu CuSO4 du
Chét rin thu duoc chi ¢6 Cu.

Theo (3) _ _
———— Ny 3y =N, => Ny (3 =2 mol

25,6

Tohop DA 5 — 0,1 mol ; b=0,15 mol
Phan tram khdi lwong cac kim loai trong X:

%m =%.100% =15,08%

b

Jom g, =%.IOO% =31,28%

b

%om, =100% —15,08% —31,28% = 53,64%
Trieong hop 2: Néu Fe du

Theo (3) _ B
- 0k (pd) — nCuSO4(3) = Ng, (pt) = 0,15 mol

= N, (g = (@—0,15) mol

Z gdm: Cu (b + 0,3 mol); Fe du (a— 0,15) mol.
Me, + Mg, gy =Mz = 64.(b+0,3)+56.(a—0,15)=25,6 (II)

T4 hop (1), (IIT)

— v0 nghiém
3.b.
Dung dich Y gom:
nA12 (504 )3 = O, 05 mol
nFeSO4 = 0,1 mOl
Neyso, (dw = 0,3—0,15-0,1=0,05 mol
Dung dich Y tac dung véi dung dich Ba(OH); du:

FeSO, + Ba(OH), — BaSO, { + Fe(OH), 4 (4)
CuSO, + Ba(OH), — BaSO, ¥ + Cu(OH), (5
AL,(SO,); + 3Ba(OH), —> 3BaSO, { + 2AI(OH); { (6)
2A1(OH), + Ba(OH), — Ba(AlO,), + 4H,0 (7)
So dd phan tng:
Al,(SO,),

0,05 mol BaSO,

FeSO, + (O, dv_, J Fe(OH), 4 + Ba(AlO,), + H,0

%f_/

0.1 mol Cu(OH),

CuSO, I

%f_/

0,05 mol

ddyY
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BINT S
R = N =
Ngus0, = Ncuso, (ban diwy = Mpaso, = 0,3 mol

BINT Fe
_— = =
NgeoH), = NEeso, = MFre(0OH), 0,1 mol

BINT Cu
—>Ny0m), = Neuso, (v) = Newony, = 0,05 mol

m = Mp,go, +Meon), + Meyon), =233.0,3+90.0,1+98.0,05=283,8 gam
Cau IIL. (5,5 diém)

1. Hoa tan hoan toan 21,9 gam hdn hop X gdom Na, Ba, Na;O va BaO vao nudc. Sau khi cac phan tng
xay ra hoan toan thu dugc dung dich Y (c6 chira 20,52 gam Ba(OH),) va 1,12 lit khi H, (dktc). Tinh thé tich
dung dich HC1 0,5M can ding dé trung hoa hét dung dich Y.

2. Nung 8 gam hdn hop bot X gdm sit va luu huynh trong méi trudng khi tro (khong c6 khong khi). Sau
mot thoi gian, thu duoc hdn hop chitrdn Y. Cho Y tac dung v6i luong du dung dich HoSO4 dac, nong. Sau khi
cac phan tng xay ra hoan toan, thu duoc 8,4 lit khi SO, (san pham khir duy nhét & dktc).

a) Tinh khdi luong mdi chat trong hdn hop X.

b) Tinh khéi lwong H2SO4 dd phan tmg véi chat ran Y.

3. Khi nhing thanh kim loai Mg c6 khéi Khéi lugng thanh Mg

luong m gam vao dung dich X chira x mol A

FeCl, va y mol HCI, ta c6 d6 thj biéu dién sy

phu thudc cua khéi lwong Mg vao thoi gian m

phan tmg (duoc biéu dién nhu hinh v& bén).

Xacdinhtiléx:y. (m—a)

(m—3a)
O L
Thoi gian (gidy)
Hwéng din
1.
Xét giai doan X tac dung vdi nudce:
Céc phuong trinh héa hoc :

2Na + 2H,0 — 2NaOH + H,7T
Ba + 2H,0 — Ba(OH), + H, T
Na,0 + H,0 — 2NaOH
BaO + H,0 — Ba(OH),
Dung dich Y gdm NaOH va Ba(OH),.
1,12
T 22,4

20,52

Ny, =0,05 mol

Dit sb mol: H2O (a mol); NaOH (b mol).
So d6 phan tmg :
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NaOH

Na NaZO +H.O amol Lo T
%

Ba BaO 2 Ba(OH), [ —2
- — 0,05mol

21,9 gam X 0,12mol

ddy

BTNT H

BTKL
— My +My, o =My,ey +MpyonH), T My,

=21,9+18.a=40b+20,52+2.0,05 (II)
100 .00, 5 = 0,24 mol ; b=0,14 mol
Trung hoa dung dich Y bing dung dich HCI:

Céc phuong trinh hoa hoc:
NaOH + HClI —» NaCl + H,O
0,14 > 0,14 mol
Ba(OH), + 2HCI — BaCl, + 2H,0
0,12 > 0,24 mol
= Ny =0,14+0,24 = 0,38 mol
Vi = —ia 2938 g 7611
Cyoua 0.5
2.a.
Cac phuong trinh hoa hoc:
Nung X:

0
Fe + S —— FeS
Sau mot thoi gian thudng néi dén phan ting xay ra khong hoan toan =Y gbém: FeS, Fe du, S du.
Y tac dung véi HoSO4 déc, nong:
0
2FeS + 10H,SO, (dac) — Fe,(SO,); + 950, e 10H,0
0
2Fe + 6H,S0, (dac) — Fe,(SO,); + 35S0, e 6H,0

S + 2H,SO, (dac) t—0> 3S0, T+ 2H,0
Tinh toan:
Dit sb mol cac chit trong X: Fe (a mol); S (b mol).
mg, +mg =my = 56a+32b =38 (I)

Y tac dung voi HaSO4 dédc nong cling nhu X tac dung voi HoSO4 dic nong:
0
2Fe + 6H,S0, (dic) ——> Fe,(SO,); + 350, T + 6H,0

a— 3a 1,5a mol

0
S + 2H,SO, (dac) SN 3SOZT + 2H,0
b— 2b 3b mol
8,4
2 I
22.4 (a0

b

ngo, =1,5a+3b =
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Tohop 00D 4 —0,1 mol ; b = 0,075 mol
Khdi lwong mdi chét trong X:
mg, =56.0,1=5,6 gam
mg =32.0,075=2,4 gam
2.b.
Ny,s0, (pi) =32 +2b=3.0,1+2.0,075 = 0,45 mol
My 50, (pi) = 98.0,45=44,1 gam
3.
Tinh oxi héa ciia H" > Fe?" nén thtr ty cac phuong trinh héa hoc:
Mg + 2HCl — MgCl, + H, T (1)
Mg + FeCl, - MgCl, + Fe  (2)
Fe sinh ra s& bam vao thanh Mg nén khdi luong thanh Mg giam chinh 1a khéi lwong Mg phan tng trir khbi
lugng Fe sinh ra:
Mypanh Mg giam — MMg (pir) ~ MFe
Xét khoi luong thanh Mg 1a (m — a) gam:
Khoi Iurgng thanh Mg bat dau khong doi nén FeCl, hét. Khi d6 xay ra (1), (2) vira du:

Theo (1), (2) _Nya B
O MMeon T 5 TR, = Mvg (i T (0,5y + x) mol

Xét khdi lugng thanh Mg 14 (m — 3a) gam:
Khéi lwong thanh Mg bét ddu ting nén chi xay ra phan tng (1) vira du:
Theo (1) n
T e iy == g ) = 0,5y mol

thanh Mg gidm — mMg (pt) =3a= 240’ Sy (H)

Tohop .00 _, 3 [24,(x +0,5y) — 56x ] = 24.0,5y = 3.(12y —=32x) = 12y = = =
y

S

Cau IV. (6,0 diém)

1. Dbt chay hoan toan 6,72 lit khi (dktc) hon hop M gbém 2 hidrocacbon c6 cac cong thic tong quat
CnHans2, CnHom (déu 1a chat khi ¢ diéu kién thuong), thu duoc 22 gam khi CO, va 10,8 gam H»O.

a) Tinh khdi lugng hdn hop M di bi ddt chay va phan tram thé tich ciia mdi hidrocacbon trong hdn hop
M.

b) Xac dinh cong thirc phan tir ciia 2 hidrocacbon.

¢) Thém 4,48 lit khi H> vao 6,72 lit hdn hop khi M, ta thu dugc hon hgp khi X. Nung X mdt thdi gian
(c6 niken xtic tac) thu duoc hon hop khi Y c6 ti khdi so v6i Ha 14 9,5. Néu dan tir tir toan bd Y vao dung dich
Br, (trong dung méi CCly, du) thiy c6 m gam Br, tham gia phan tmg (cac khi do ¢ dktc). Tinh gia tri ctia m.

2. Lén men gifim 1 1it ruou 4,6° thu duoc dung dich X cé chira chét tan gém CH3;COOH va C,HsOH.
Chia dung dich X thanh 2 phan khéng bang nhau:

— Phén 1: Cho tac dung v6i dung dich NaHCO3 du, sau khi phan tmg xay ra hoan toan thu duoc 21,12
gam khi CO».

— Phan 2: Cho tac dung hét v6i Na du thu duoc 121,856 lit khi Ha (dktc).

7
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a) Tinh ndng d6 phan trim cac chit trong dung dich X. Biét khdi lugng riéng ciia ruou etylic nguyén
chat bang 0,8 gam/cm® va ctia nudc bang 1 gam/cm’,

b) Tinh hiéu suat phan tmg 1én men giam.

Huwéng din
l.a.
ny = 6,72 =0,3 mol
22,4
Neo, = % =0,5 mol
10,8

Ny o = 18 =0,6 mol

Cac phuong trinh hoa hoc:

C,H,, ., + %02 — nCO, + (n+1)H,0

C.H, + 37““02 — mCO, + mH,0

my; =mg+my =12.0,5+2.0,6 =7,2 gam
= nHZO - nCOZ = nCnH2n+2 = nCnH2n+2 = 0’6 _0’5 = 0,1 mOl
nCnH2n+2 + nCmH2m = nM = 0’1 + nCmHzm = 0’3 = nCmH2m = 0’2 mOl

Phén trdm thé tich cac hidrocacbon trong M:

%V, = 0’1.100%:33,33%
CnH2n+2 0 3

b

= %V¢, n,, =100%—33,33%=66,67%

L.b.
ﬂ’rC—)I‘I.I‘laner_2 + m.nCmHZm = HCO2 : n.O,l + m.0,2 = 0, 5

—n+2m=5—t=zbim=2 n=1

m=2
Cong thire phan tir cac hidrocacbon 1a CHs, CoHa.
1.c.
Ny, = 4,48 =0,2 mol
2 22,4
X gdm: H; (0,2 mol); CH4 (0,1 mol); C2Hs (0,2 mol).
Phuong trinh hoa hoc:
.0
X—> X X mol

Y gém: CHz4 (0,1 mol); C2He (x mol); C2Ha du (0,2 — x) mol; Hz du (0,2 — x) mol.
B smy =my = my =7,2+2.0,2=7,6 gam
=ny :&:E:OA mol

My 9,52
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Ney, +0c,, H00,H, o T H, @u =Dy = 0,1+x+(0,2-x)+(0,2-x)=0,4
=x=0,1 mol
Trong Y chi c6 C2Hs tac dung voi dung dich Br:
C,H, + Br, - C,H,Br,
0,1—> 0,1 mol
m=mg, ) =160.0,1=16 gam

2.a.
Xét 1 lit ruou:

(ptt

V. V,

ZGHOM 100 4,6 =~ 100 = 4,6 =5 Vi gy o0 =0 1t = 46 m
Vdung dich 100

= Me yon =46.0,8 gam = n¢ o = % =0,8 mol

Vi,0 =1000—-46 =954 ml = my; o =954.1=954 gam = ny o = % =53 mol
Xét phan tng 1én men:
C,H;OH + O, - CH;COOH + H,0O
pu: a— a a a mol
Dung dich X gébm: CH;COOH (a mol); H20O (53 + a) mol; C2HsOH du (0,8 — a) mol.
Xét phan 1:
21,12
N, = —— =0,48 mol
CO, 44
Trong phan 1, chi c6 CH;COOH tac dung v6i NaHCOs3:
CH,COOH + NaHCO,; — CH;COONa + CO, T+ H,0

= DCH,COO0H (phin 1) = Nco, = NCH,COOH (phin 1) = 0>48 mol

Xét phan 2:
ny = 121,856 =35,44 mol
2 22,4
Cac phuong trinh hoa hoc:

2CH,COOH + 2Na — 2CH,COONa + H, T
2H,0 +2Na — 2NaOH +H, T
2C,HsOH + 2Na —» 2C,H;ONa + H, )
= Ney,coon T 01,0 0, HOH (dw = 201, = Nepycoon + M,0 e, H0H @ = 2-44
= Ny (phan 2) = Deryco0H T 11,0 + De,H-0H (du = 10,88 mol
= ny =[a+(53+a)+(0,8—a)]=(53,8+a) mol
Ny (phin 1) = (53,8+a)—10,88 =(a+42,92) mol
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Ny ohinp) D 42,92 0,4
X(phin ) _ (CHyCOOH phin ) _ 342,92 048 0L 45 92)=0.48.(a+53.8)

Ny N CH,CO0H a+53,8 a
a=0,6 mol
a=-43,04 mol < 0= Loai

Nong d6 phan trim cac chit trong dung dich X:

60.0,6

C%(CH,;COOH) = .100% = 3,56%
1010

46.0,2

C%(C,HsOH) = .100% =0,91%
1010

2.b.
Hiéu suit phan tmg 1én men gidm la:

n P
H = GO0 1000, %0 1609, — 75,
D¢, HO0H (ban dau) 0,

10



