(@
Edusmart

Noi rén tu duy, xay niang luc hoc tap bén vimg
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MON: HOA HQC
Thoi gian: 150 phiit (khéng ké thoi gian phdt dé)

TOAN — LI - HOA — KHTN — SINH — VAN
Luyén thi HSG, On thi vao 10 Chuyén Héa

Dé thi gdm 04 trang

+ Cho biét nguyén tir khoi ciia cic nguyén to:

H=1; C=12; N=14; O=16; Na=23; P=31; S=32; CI=35,5; K=39; Ca=40; Fe=56; Br=80; Ag=108; I=127.
+ Cac ki hiéu va chir viét tat: (s): rin; (1): 16ng; (g): khi; aq: dung dich nudc.
+ Thé tich cac chét khi trong bai déu do ¢ diéu kién chuan va 1 mol chat khi & diéu kién chuén co thé tich
bang 24,79 Lit.

Ciu 1: (4,0 diém)

1. Pon chét ciia X chiém khoang 78% thé tich khong khi. Trong bang tuan hoan cac nguyén to héa hoc Y,
ZvaTlan lugt 3656 1,6 s6 8 va 6 s6 12. Hop chét A tao tir 4 nguyén tir cia 2 nguyén té X va Y; hop chat
B tao tir 2 nguyén tir cta 2 nguyén t6 Z va T; hop chét C tao tir 3 nguyén tir ctia 2 nguyén t6 Y va Z. Hop
chét A, B, C ¢6 cac dic diém sau

Tinh chat s .
Chét 1 cha Trang thai ¢ di€u kién thuwong Nhiét d¢ soi ( °C)
A Khi -33,34
B Rén 2852
C Long 100

a) Lap luan dé xac dinh cong thirc hoa hoc cta A, B, C.
b) M6 ta sy hinh thanh lién két trong cac phén tir A, B, C.

2. Khi rac thai hiru co, phén tir hitu co, bun cong ranh phan huy ki khi s& sinh ra
hdn hop cac khi goi 1a khi biogas (khi sinh hoc). Thanh phan chinh ctia khi biogas
12 CH4 (chiém 60% vé thé tich). Do d6, nguoi dan Viét Nam c6 thé loai bo cac
tap chat dé thu 1iy CH, tir khi biogas va sir dung dé lam nhién liéu véi gia thanh
rat ré. Hién nay mdi ndm Viét Nam san sinh ra khoang 4 ti m® khi biogas.

a) Trong khi biogas con chira khi CO» va mot lwong nho H,S lam giam hiéu suat

toa nhiét cta khi biogas, ngoai ra HoS con gy an mon thiét bi. Hay dé xuat mot
hoa chat ré tién ma pho bién & nong thon dé loai bo hai tap chat trén ra khoi khi biogas

b) M&i nam Viét Nam thai ra méi truong bao nhiéu tin CO; tir viéc d6t chay hoan toan lwong khi biogas sau
khi d4 loai bo tap chit.

¢) Biét khi O chiém 21% thé tich khong khi. Khi ddt chay hoan toan khi biogas (d loai bo tap chit) hang
nam cua Viét Nam thi cin bao nhiéu m? khong khi?

d) Mot ho gia dinh nu6i lon mdi ngay thu duge 1,5 m® khi biogas tir chét thai, gia sir toan bd luong khi nay
duoc st dung dé lam nhién liéu dun ndng. Biét: lwong nhiét sinh ra khi dbt chay hoan toan 1 mol CHs 1a
800 kJ; 80% luong nhiét sinh ra tir phan (mg d6t chay dung dé 1am néng binh dun va nudc; dé nang nhiét do
cua 1 kg nude 1én 1 °C thi can 4184 J; dé nang nhiét d6 cua binh dun nudc 1én 1 °C thi can 900 J; mdi 4m
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nuée chira 2,5 kg nudce & 20 °C. Mdi ngay, gia dinh trén dun s6i nude duge bao nhidu 4m nude tir 20 °C 1én
100 °C (nhiét do cta binh dun va nhiét d6 ctua nude déu ting tir 20 °C va 100 °C).

Cau 2: (4,0 diém)
1. Tugng da cam thach, d4 véi (c6 thanh phan chinh 1a CaCO,) hau nhu khong tan trong nudc tinh khiét,

nén cac cong trinh 1am bang da cam thach duoc luu giit trong thoi gian dai. Cho bang tinh tan cta cac cht
sau:

Chit CaCo, BaCO, CaSO,
D9 tan trong nuée (molL"') &25 °C 1,2.10° 7,7.107° 4,5.107

Bing cac kién thirc vé hoa hoc em hiy giai thich cac hién tuong sau (bang phuong trinh héa hoc minh hoa):
a) Khi nong d6 khi carbon dioxide ting trong khong khi, thi cac tugng bang d4 cam thach, d4 voi bi bao mon
theo thoi gian.
b) Khong khi ¢ cac khu cong nghiép bi nhiém khi sulfur dioxide, thuc day qua trinh bao mon céc cong trinh
bang da cam thach, da voi.
¢) Nguoi ta dung dung dich barium hydroxide va urea (phuong phap "Barium method", dugc sir dung phd
bién trong viéc bao ton cac birc tugng cb va cac cong trinh kién tric bang d4 cam thach hodc d4 voi & Chau
Au) dé xir Iy bé mat lam ting tudi tho ctia cac cong trinh bang da cam thach, da voi.
2. Pam urea c6 cong thic 1a (NH2)2CO, khi bon vao dat xay c6 phan tng héa hoc sau
(NH,),CO(s) + 2H,0() —— (NH,),CO;(aq)

Cho biét phan tng nay 13 phan (mg thu nhiét.
a) Em hay giai thich tai sao:
+ Khong nén tron voi bot (co thanh phan chinh 1a Ca(OH),; CaO) va phan dam urea dé bon cho cay.
+ Khong nén bon phan dam urea cho cay trong khi thoi tiét lanh gia.
b) Bo dinh dudng ciia phan dam duogc danh gia theo ty 16 % vé khdi lugng ciia nguyén to nitrogen. Mot loai
phan dam urea ban dau chira 5% tap chat khong chira nguyén td nitrogen, trong qua trinh bao quan urea bi
hat am va chuyén héa mot phan thanh (NH,),CO, tao ra phan dam X chtra (NH,),CO, (NH,),CO, va
tap chét ban dau c6 d6 dinh dudng 1a 40,68%. Tinh % vé khéi lugng ciia (NH,),CO, c6 trong X.
3. Trong cong nghiép, qua trinh diéu ché k&m tir quing sphalerit (c6 thanh phan chinh 14 zinc sulfide) dwoc
thue hién bang phuong phap luyén kim theo hai giai doan chinh sau:
- Giai dogn 1: D6t chay quang sphalerit trong khong khi: ZnS  + O, —Y 5 ZnO + SO,
- Giai dogn 2: Zinc oxide dugc tron v6i than cde nghién (carbon) va dun néng ¢ 1400 °C tao thanh kém kim
loai: ZnO + C —— Zn + CO

Mot nha may san xuét ton ma kém tir cac tam thép ban dau. Kém dé ma duoc san xuét tir 10 tn quang
sphalerit chtra 77,6% zinc sulfide con lai 13 cac tap chat khong chira kém véi hiéu suat ca qua trinh dat 90%.
(qua trinh san xuét kém tir 2 giai doan trén).
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Toan bd luong kém san xuét duoc dung dé san xuét ton ma kdm, vai thong s6 1 tAm ton ma kém phéng
¢6 chiéu dai 6,0 m chiéu rong 2,5 m, 16p kém dugc 1€n phu 1€n 2 bé mit cia tAm thép, 16p ma déu nhau va
chiéu day 16p kém phii mdi mat 1a 40 micromet. Biét khéi lwong riéng ciia kém 1a 7,14 g/cm’, qua trinh
ma luong kém hao hut 2,96%, 1 micromet = 10° m . Tinh s6 tAm ton ma kém thu duoc tir luong quang &
trén.

Cau 3: (4,0 diém)

1. Com ruou (hay con goi la rwou nép cai) 1a mén an dic san phd bién trong vin héa 4m thuc Viét Nam.
Com ruou dugc ché bién tir gao nép, ndu chin thanh x6i, dé ngudi va 1 v6i men thich hop trong khoang 3-5
ngay. San phém c6 mui thom dac trung, vi thanh ngot, cay nhe, hoi néng, gitp kich thich ti€u hoa, ... Vingot
clia com ruou giy ra bai chat Az sinh ra tir qu trinh thity phan chat A1. Tuy nhién, sir dung nhiéu c6 thé giy
nén su khong tinh tdo hoic say do chit Az c6 trong com rugu giy ra, chit A3 duoc tao ra do qua trinh 1én
men chat Az. Vi chua ctia com ruou gy ra boi chit Assinh ra boi qua trinh 1én men chat Aa.

a) Xac dinh cac chét ALA,, A, A, va viét phuong trinh héa hoc cia cac phan tng xay ra.

b) Hay giai thich, trong qua trinh chung cét chat A3 tir com rugu, chat 16ng ban dau thu dugc c¢6 vi rit nong,
sau d6 nhat dan va cudi cung c6 vi chua.

¢) Tir 10 kg gao nép (chira 80% tinh bot) bang phuwong phéap 1én men ngudi ta san xuit dugc bao nhiéu lit
dung dich A3 29". Biét khoi luong riéng cua Az la 0,8 g/mL, hi¢u suit cua ca qua trinh san xuét 12 90%.
d) Theo hudng dén ban hanh kém theo quyét dinh s6 4946/QD-BYT ngay 26/11/2020 cia Bo truéng Bo Y
té, dé dam bao sirc khoe mdi ngudi truong thanh khong nén udng qua 2 don vi cén mdi ngay. Cach tinh don
vi con trong rugu, bia nhu sau:

.~ VxCx0,79 [ V: I1a thé tich dung dich (mL)
bon vicon = —— Trong do: . )
10 C: la nong do ethylic alcohol (% theo thé tich)

Mot nguoi truong thanh trong mot ngay khong nén udng qua bao nhiéu mL bia c6 d6 cdn 4,6% theo thé
tich?
2. Sir dung m& lon san xuét xa phong mang lai nhiéu wu diém noi bat: chi phi nguyén liéu thap, tao banh xa
phong cimg, 1au hao va kha niang dudng am, 1am diu da. Mot co s& san xuat xa phong bang cach xa phong
hoa hoan toan mot loai m& lon (chira 96% khdi lugng 1a chét béo) c6 chi s6 xa phong héa 1 196 véi dung
dich NaOH. Tai thoi diém nha may san Xuét, gia nguyén li¢u, nhan cong, mady moc va cac chi phi khac nhu

sau.
STT Noi dung DPon gia
1 M& lgn 30 000 dong/1 kg
2 Dung dich NaOH 40% 19 000 dong/1 kg
3 Phu gia + chat don 100 000 dong/1 kg
4 Nhan cong, may méc, chi phi khac 30 000 d6ng/1 kg thanh pham

Biét: chi s6 xa phong hoa 1a s6 miligam KOH can dé xa phong hoa 1 gam chit béo bao gdm céc triglyceride
((RCOO),C,H;) c6 1an mdt it acid béo tw do (RCOOH) ; toan bd lugng mudi cta acid béo thu dugc dong

g6i thanh banh xa phong (chira 72% khéi lugng mudi sodium ctia cic acid béo); mdi banh xa phong c6 khoi
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lwong 90 gam; trong qua trinh san xuat mdi banh xa phong con thu dwoc 6,9 gam glycerol. Tinh chi phi tdi
thiéu dé nha may trén san xuat 1 banh xa phong 1a bao nhiéu ngan dong?
3. Trong cong nghiép, phuong phap téng hop acetic acid tir khi than (hdn hop CO va Hy) duoc thuc hién

theo cac phan Ung sau:

(1) CO + 2H, QW . CHOH

Cr,0;, ZnO
(2) CH,OH + CO —2Wstam .  CH COOH
Biét hiéu suat cac phan tng (1) va (2) l1an luot 13 90% va 92%.
a) Tinh thé tich (m®) khi CO va Hy can dung dé san xut duoc 2000 Lit CH;COOH (D =1,05 g/mL).
b) Mot hoc sinh cho rang: "sir dung acetic acid cong nghiép pha lodng v6i nude 13 dé san xuét gidm str dung
trong ché bién thuc pham khong gy anh hudng dén stc khoe nguoi tiéu dung". Bang kién thirc hoa hoc, em
hay danh gia, phan bién ¥ kién ctia ban hoc sinh trén.
Cau 4: (4,0 diém).
1. Trong nhitng nam gan ddy, hop chit véi hydrogen ciia mét s6 nguyén té nhe nhan duoc sy cht y 16n trong
nghién ctru ning lugng sach. Cac hop chat A (XYH,) va B (XH) 1 nhing vat liéu giai phong khi hydrogen
rat tiém ning. O diéu kién thuong, C 1a khi mui khai, 1am xanh quy tim 4m, nhe hon khong khi. Khi dun
néng, don chat X phan Gng véi don chit Y2 tao ra hop chat D. Cac chat A, D déu bi thuy phan tao thanh E
va C. Cac nha nghién ciru thay rang phan ing dehydrogen hoa ctia hé hdn hop A va B xay ra qua nhiéu giai
doan, trong do6 co6 giai doan xdy ra phan g sau (theo dung ti I¢ mol):

Cl) + B(s) —> AG) + Hy(g
Trong giai doan nay, do sy giai phong khi hydrogen ma khdi lwong ctia hé giam di 8%. Xac dinh cac chat tir
A, B, C, D, E va viét phuong trinh hoa hoc ctia cac phan ing xay ra.
2. Mubi Mohr (dugc dit theo tén ciia nha hoéa hoc ngudi Puc Karl Friedrich Mohr) 1a mot mudi kép ngam
nuéce c6 cong thie: FeSO,.(NH,),S0,.6H,0 . Trong phong thi nghiém, mudi Mohr 1a mét trong nhing hoa
chat dugc ua chudng nhat dong vai tro 1a ngudn cung cap ion iron(II).
a) Hay 1ap ké hoach (chon dung cu, hoa chat va phuong phap tién hanh thi nghiém) ching t6 trong mubi
Mohr ¢6 chira mubi iron(Il) sulfate, ammonium sulfate. Viét phuong trinh hoa hoc ctia cac phan tng xay ra.
b) Khi bao quan trong phong thi nghi¢m, mudi Mohr FeSO,.(NH,),SO,.6H,0 hut am va bi oxi héa mét
phan bai Oz trong khong khi thanh hdn hop X. Dé xac dinh phan tram khéi lugng mudi Mohr trong X, tién
hanh hoa tan hoan toan 2,68 gam X trong nudc roi pha thanh 100,0 mL dung dich Y. Chuéan db 10,00 mL
dung dich $Y$ (trong méi truong sulfuric acid lodng, du) bang dung dich KMnO4 ndng d6 0,012M dén khi
xuat hién mau hong nhat thi dirng, phan tmg chuan do xay ra theo phwong trinh hoa hoc sau:
10FeSO, +2KMnO, +8H,SO, — 5Fe, (SO,), +2MnSO, +K,SO, +8H,0
Lap lai thi nghiém chuén do thém 2 1an nita. Thé tich trung binh ctia dung dich KMnOj4 sau 3 l4an chuan

d6 14 9,85 mL . Tinh phan trim khi lugng ctia mudi Mohr trong X?
Cau 5: (4,0 diém)

1. Nghién ctru phan ung ester hoa gitra acetic acid va ethylic alcohol dugc thuc hién nhu sau:

KHOI DAY BAM ME
Ga nhamy,
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Budce 1: Cho 2 mL ethylic alcohol va 2 mL acetic acid vao éng nghiém, thém 1 mL dung dich H,SO, dic,
lic nhe dé cac chét tron déu v6i nhau.

Budre 2: Kep dng nghiém rdi dat vao cdc nudc nong (khoang 60 "C—70"C), thi thoang lic 6ng dé tron déu
hdn hop. Sau khoang 5 phut, dé ngudi hdn hop.

Buwéc 3: D6 hdn hop sau khi dé ngudi sang 6ng nghiém khac chira 5 mL dung dich mubi bio hoa.

a) Viét phuong trinh hoa hoc xay ra giira acetic acid va ethylic alcohol.

b) Néu hi¢n tugng sau Budc 3.

¢) Theo em & Budc 2 thay vi ngdm trong cdc nude nong (khoang 60 "'C—70 "C) ta dun tryc tiép trén ngon
lira dén con thi ¢6 t6t hon khong? Vi sao?.

2. Rutin (hay Vitamin P) 13 chit chong oxy héa manh, c6 tac dung chinh 13 ting cuong strc bén thanh mao
mach, gidam dg tham, va bao vé hé théng mach mau. Rutin gilip ngan ngura xuét huyét, diéu tri suy gian tinh
mach, tri, giam nguy co cao huyét ap va hd tro hip thu Vitamin C. Phan tich nguyén t6 trong phan tir rutin
cho két qua phén tram khéi luong carbon, hydrogen, oxygen lan luot 13 53,115%; 4,918%:; 41,976%. Phan
tir khéi ctia rutin 1a 610 amu.

a) Xac dinh cong thirc phan tir cia rutin.

b) Mot mau hoa hoe duge xac dinh c¢6 ham luong rutin 14 26%. Ngudi ta dun sdi hoa hoe véi nude (100 °C)
dé chiét 1ay rutin. Biét d6 tan ctia rutin 1a 5,2 gam trong 1 lit nuwée ¢ 100 °C va 1a 0,125 gam trong 1 lit nuéc
§25°C.

+ Can dung thé tich nudc tdi thiéu 12 bao nhiéu dé chiét duoc luong rutin cé trong 100 gam hoa hoe?.

+ Gia thiét rang toan bo lugng rutin trong hoa hoe di tan vao nudc khi chiét. Lam ngudi dung dich chiét 100
gam hoa hoe ¢ trén tir 100 'C xudng 25 ‘C thi thu duoc bao nhiéu gam rutin két tinh?.

+ Khi sir dung lwong nudc 16n hon dé chiét thi khdi lugng rutin thu dugc khi két tinh tang 1én hay giam di?
Giai thich?.

3. Trong cong nghiép, quy trinh san xudt

poly(vinyl chloride) (PVC) dugc thuc hién theo CH, = CH,
chu trinh khép kin duge m ta theo so dd dudi =z PR
A <12 —l 9 (1) e
day: Y Y
a) Viét phuong trinh hoa hoc cta cac phan tm
xdy ra theo chu trinh khép kin bén. : ‘
b) Dé san xudt duge 2,0 thn PVC theo chu trinh Nhiét phan 5.2
khép kin nhu so dd bén thi cdn bao nhiéu m? 0
N . xt,
khi ethylene va khi chlorine ¢ diéu kién chuan? CH, = CHCI , —>——
Biét lugng chlorine bi hao hut mat 1,4%.
HET
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