SO GD & PT THAI NGUYEN PE THI CHON HQC SINH GIOI CAP TRUONG

TRUONG THPT LUONG NGOC QUYEN ~ NAM HQC 2024-2025
— MON THI: HOA HQC LOP 12
(bé gom co: 3 trang) (Thoi gian lam bai: 180 phut)

Cho nguyén tir khéi: H=1; Mg=24; C=12; 0 =16; N=14; Na=23;Si=28; P =31;S=32;
Cl =35,5; K=39; Ca =40; Al =27 ; Cr =52; Mn =55; Fe = 56; Cu=64; Zn =65; Br=80; Ag =
108; 1 = 127; Ba =137; Hg = 201; Pb = 207.

Caul (2,0 dlem) Methyl butanoate c6 mui thom cua trai cay nén thuong dugc s dung trong cong
nghiém san xuét banh keo, nuéc giai khat.... Trong phong thi nghiém, methyl butanoate dugc tong
hop bang cach dun nong hdn hop gom methanol, butanoic acid va sulfuric acid dac trong binh ciu
chiu nhiét & diéu kién thich hop. Sau mot thoi gian thu duge hon hop E gé)m alcohol, acid, ester va
nudc. Biét mot sd tinh chat vat li cta cac chét trong hdn hop E nhu sau:

Chit Khoi lwong riéng 625 | Do tan ¢ 25 °C Nhiét d9 séi (°C)
°C (g.mL?) (g/100g nwéc)

H20 1,00 100

CHsOH 0,79 o 78

CH3CH2CH,COOH 0,96 % 163,5

CH3CH2CH,COOCH;3 0,89 1,4 102

a) Viét phuong trinh hoa hoc xay ra.

b) Pé yén binh cdu mot thoi gian, hdn hop bi phan thanh 2 16p. Hay cho biét thanh phan cac
chat trong mdi 16p?

¢) Bé tach methyl butanoate ra khoi hdn hop E, sir dung phuong phép chiét hay phuong phap
chung cét s& phu hop hon? Vi sao?

d) Trong thyc té, ngudi ta thuong thém vao hdn hop E dung dich NaCl bio hoa. Hiy cho biét
muc dich cta viéc lam nay va néu rd vai tro cua NaCl?

Céau2 (2,0 diém):

1) Oleic acid 1a mot acid béo omega-9 ma co thé c6 thé tu tong hop. Ngoai ra omega-9 ciing
duoc tim thiy trong céac loai thuc pham, dic biét 1a dau oliu va mét s6 loai dau an khac chiét xuit
tir thue vat. Oleic acid thuong duge sir dung dé giam nguy co mic cac bénh tim mach va giam
cholesterol.

a) Viét CTCT rut gon cua oleic acid.
b) Neéu diém khéc biét co ban giira omega-9 v6i omega-3 va omega-6 1 gi?

2) Trong thuc té, thanh phan chat béo gdm céc triglyceride co 1an mét it acid béo tyr do. Dé san
xuat dugc m gam xa phong, ngudi ta thuy phan hoan toan 300 g chit béo A trong 500 mLdung dich
KOH 2 M (vira du). Sau phan tmg thu dugc 29,44 gam glycerol. Xac dinh gia tri ciia m. Cho biét
cac mudi carboxylate trong xa phong chiém 70% khéi luong xa phong. Khdi lugng KOH di dung
dé xa phong hoa 1a tong khdi lwong KOH tac dung véi acid béo ty do va KOH tac dung véi cac
triglyceride

Cau3 (30 diém): Glucose la mot trong nhirng loai duong quan trong trong co thé. Glucose cung
Cap nguodn ning luong thiét yéu gitp duy tri sy sdng va cac hoat dong hang ngay cua co thé, cung
cap nang luong cho cac té bao tham gia vao cac qua trinh trao doi Chat gidp, gip bo sung day du
nang lugng duong méi ngay dé co suc khoé, khdng con cam giac ué oai, mét moi hay déi con cao.
a) Hay cho biét cong thirc phan ti caa glucose.
b) Vi nhitng bénh nhan bi suy nhugc co thé, bac si s& phai tiép dudong cho bénh nhan bing
cach truyén dich glucose thang vao tinh mach

+ C6 thé thay thé glucose bang cac loai dudng khac nhu saccharose, maltose...dé truyén cho

bénh nhan duoc khdng? Vi sao?



+ M6t chai chira 500 ml dung dich truyén tinh mach glucose 5%(G-5) dugc dung cho bénh
nhan trong y té. Biét khéi lwong riéng cua dung dich glucose 5% la 1,02 g/ml. C6 bao nhiéu gam
glucose trong chai dich truyén va khi vao co thé, chai dich truyén cung cp bao nhiéu ning lugng?
(Biét 1 mol glucose c6 kha ning cung cip 2800kJ).

¢) Ham lugng glucose trong mau cua co thé nguoi binh thuong khoang 0,1% (twong tng 0,8
gam/lit). Mot ngudi bi duong huyét cao khi ham lurong glucose cao hon 1,2 gam/lit, bi duong huyét
thip khi ham luong thap hon 0,8 gam/lit. Dé xac dinh lugng glucose trong mau mau, ngudi ta cho
1 ml mau nay vao dng nghiém chtra dung dich AgNOs trong NHs du, dun néng nhe thay c6 1,62
mg Ag két taa.

+ Viét phuong trinh hoa hoc cua phan tng xay ra.

+ Tinh ham luong glucose trong mau va dua ra két luan vé bénh duong huyét cua ngudi do.

Cau 4 (2,0 diém)
Mot carboxylic acid X ¢6 ham luong cc nguyén té carbon va hydrogen lan luot 13 40,7%
va 5,1% vé khoi lugng.
a) Pho khéi luong cua X c¢6 két qua nhu hinh bén dudi. Xac dinh céng thirc phan tir, viét cac
cong thic cu tao c6 thé co cia X

thirc phan tlr ctia X.
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b) Hoa tan hét 1,0 g X vao 19,0 g nudc c6 pha vai giot phenolphthalein thu dugc dung dich Y.
Tién hanh chuan d6 4,0 g dung dich Y bang dung dich NaOH 0,2 M cho dén khi dung dich
Y tor khong mau chuyen sang mau hong nhat thi ding lai, thiy da dung hét 17,0 mL. Xéc
dinh lai phan tr khdi cua X.

c) DPun X véi lugng du ethanol c6 xtc tac H2SO4 dac thu dugc chét hitu co Z chi chira mét loai
nhém chtrc, mach khéng phan nhanh. Xac dinh cong thirc cau tao cia Z va viét phuong trinh
hoé hoc ctia phan tng. Goi tén cac chat X, Z.

Cau 5 (3,0 diém):

1) Methyl d6 13 mot chat chi thi acid-base, c6 mau sic thay doi phu thudc vao pH cua dung
dich (pH < 4,4: do; 4,4 <pH < 6,2: da cam; pH > 6,2: vang). Hoi khi cho methyl dé vao dung dich
CH3COOH 0,2M. thi mau sic thay d6i nhu thé nao? Biét K, cia CH3COOH 13 10478,

2) Mot oxide ciia nitrogen c6 cong thitc NOx, trong do nitrogen chiém 30,43% vé khdi luong.

a. Xac dinh NOx. Viét phwong trinh phan tng ctia NOx véi dung dich NaOH duéi dang phuong
trinh phan tr va phuong trinh ion rat gon.

b. Cho cin bang: N2O2 ) 2 2NOx (g)

Cho hdn hop gdom 46 gam N2Oa«va 13,8 gam NOyx vao mot binh kin thé tich 10 lit dén khi hdn
hop dat trang thai cin bang thi ap suét trong binh gip 1,015 1an ap suit ban dau, biét nhiét do khong
d6i bang 27,3°C.

- Tinh hang s6 can bang Ke, Kp ciia phan tng.

- Khi hdn hop khi dat trang thai cdn bang, lam lanh binh dén 0°C thi thdy mau ctia khi NOy nhat
dan, cho biét phan Umg thuan thu nhié¢t hay téa nhiét.
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Cau 6 (3,0 diém):

1) Mot hd chira nudc thai sinh hoat bi nhiém ammonium (NHz"), gdy ra hién tugng phu
dudng. Nong d6 NHa" 14 30 mg/L. Ho c6 thé tich 4000 m*. Bé xtr Iy nude, ngudi ta st dung nudce
voi trong dé chuyén hoa NH4* thanh khi NHa, sau d6 sir dung khi chlorine dé oxi hoa NHjz thanh No.
Hiéu suét ciia qué trinh xir Iy NH4* bang nudc voi trong 1 90% va qua trinh oxi hoa NHs bang khi
chlorine la 85%.

a) Xac dinh khéi luong khi chlorine can thiét dé oxi hoa NHs thanh No.

b) Theo quy chuan k¥ thuat qudc gia vé nudc thai sinh hoat véi nong dd6 NHs* khong dugc
vuot qua Smg/L Xac dinh ndng d6 NH4* trong hd sau khi xir Iy va cho biét sau qua trinh xir I, nong
d6 NH4* da dat tiéu chudn méi trudng chwa?

2) Trén bao bi mot loai phan bon NPK cua cong ty phan bon ndng nghiép Viét Au c6 ghi do
dinh dudng 1a 20 — 20 — 15. Dé cung cap 135 ,780 kg nitrogen, 15,500 kg phosphorus va 33,545 kg
kali cho 10000 m? dat trong thi ngudi nong dan can tron dong thoi phén NPK (¢ trén) v6i dam urea
(46 dinh dudng 13 46%) va phan kali (46 dinh dudng 13 60%). Cho ring mdi m? dét tréng déu dugc
bon véi lwong phan nhu nhau. Vay, néu nguoi néng dan sir dung 83,7 kg phan bén vira tron trén thi
dién tich dat trong dwoc bon phan 1a bao nhiéu m??

Cau 7 (3,0 diém): Thanh phan chinh cta cac loai da véi la calcium carbonate. Khi cho voi sdng tac
dung vaéi carbon dioxide thi thu dugc calcium carbonate:

(1) CaOs + COz¢) — CaCOgzg) A H%s = x kI
Cho A H,cua cac phan wng sau:

(2) CaOs) + H20 gy — Ca(OH)2 (ag) A Hggg -81,9 kJ

(3) Ca(OH)2(aq + CO2( — CaCOs + H20 A H% =-96,4 kJ

a. Tinh gié trj cua x va cho biét phan ang (1) thu nhiét hay toa nhiét.

b. BPong Phong Nha 1a mdt hang dong thudc vuon quoc gia Phong Nha — Ké Bang. Cac thach
nht trong dong trai qua hang triéu nam kién tao tir da vO01 dang karst, bi nudc mua tham thau, hoa
tan va chay xudng tao thanh nhing nhii ¢a v6 ciing la méat nhu hinh su tir, hinh ngai vang, hinh Dt
Phat... Thach nhii dugc hinh thanh dya trén phan img sau day:

(4) Ca(HCO3)2 (ag) — CaCOs ) + H20 ) + CO2(g) AHos =y K
Tinh gié tri caa y va cho biét phan tng (4) thu nhiét hay toa nhiét.
Biét:  (5) Ca(OH)2 @aq) + 2C02 (g — Ca(HCO3)2 (ag) A H% =-132,72 kJ

¢. Tinh lugng nhiét phan ting téa ra hay thu vao dé hinh thanh 1 kg thach nhii (chtra 95% CaCOs).

Cau 8 (2,0 diém): O nudc ta hién nay, nhiét dién van chiém vai tro nong cbt, cung cip hon 60%
téng nang luong dién cho doi séng va san xuat. Co hai cong nghé san xuat nhiét dién 1a nhiét dién
khi va nhiét dién than.

a) Mot nha may nhiét dién khi c6 san lugng dién 10 kWh/ngay (1 kWh = 3600 kJ), sir dung
khi thién nhién héa 1ong LNG (chira 94% CHa, 6% C2Hs vé thé tich) 1am nhién liéu. Tinh khéi lugng
LNG (tan) can cung cap cho nha may trong mot ngay biét nang luong toa ra khi dot chay 1mol CHa
1a 890 kJ; 1 mol C2He 1 1560kJ, 64% nhiét luong toa ra ctia qua trinh dot chay duoc chuyén hoa
thanh dién nang.

b) So v&i nha may nhiét dién than (str dung than da lam nhién liéu) c6 cung san lugng thi dién
khi LNG sé& giam dugc bao nhiéu % khi thai CO2? Biét rang v6i nhiét dién than chi 40% nhiét
luong toa ra cua qué trinh dot chay dugc chuyén héa thanh dién ning, ning lugng toa ra khi dét
chay 1 tan than da 1a 3.107 kJ.

Cén bg coi thi khéng giai thich gi thém
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SO GD & PT THAI NGUYEN KY THI CHON HQC SINH GIOI CAP TRUONG
TRUONG THPT LUGNG NGOC QUYEN NAM HOQC 2024-2025
MON THI: HOA HQC LOP 12
HUONG DAN CHAM

Cau 1 (2,0 diém): Methyl butanoate c6 mui thom cta trai ciy nén thudng duoc sir dung trong cong
nghiém san xuat banh keo, nudc giai khat. ... Trong phong thi nghiém, methyl butanoate dugc tong
hop biang cach dun néng hdn hop gdm methanol, butanoic acid va sulfuric acid dic trong binh cau
chiu nhiét & diéu kién thich hop. Sau mét thoi gian thu dugc hon hop E gém alcohol, acid, ester va
nude. Biét mot s tinh chat vat 1i cia cac chat trong hdn hop E nhu sau:

Chat Khoi lwong riéng 625 | Do tan ¢ 25 °C Nhiét d¢ séi (°C)
°C (g.mL™?) (2/100g nudc)

H20 1,00 100

CHsOH 0,79 B 78

CHsCH2CH,COOH 0,96 % 163,5

CH3CH2CH,COOCHs3 0,89 1,4 102

a) Viét phuong trinh hoa hoc xay ra.

b) B¢ yén binh ciu mot thoi gian, hdn hop bi phan thanh 2 16p. Hay cho biét thanh phan cac
chat trong mdi 16p?

¢) Pé tach methyl butanoate ra khoi hdn hop E, sir dung phuong phap chiét hay phuong phap
chung cit s& phu hgp hon? Vi sao?

d) Trong thyc té, ngudi ta thuong thém vao hdn hop E dung dich NaCl bio hoa. Hiy cho biét
muc dich cta viéc 1am nay va néu rd vai tro cua NaCl?

CAU NOI DUNG PIEM

a. CHaCH2CH2COOH + CHsOH 7=—> CH3CH,CH,COOCH; + H,0 | 020
b. Bé yén binh cau mot thoi gian, hdn hop bi phan thanh 2 16p.
- L6p phia trén: Chtra methyl butanoate, do c6 khdi luong riéng nhe hon 0,25
nudc va tan it trong nudc.

(52;;:1 )| Lop phia‘ dudi: Chtra nude, methanol va butanoic acid, H%SO4’. 0.5
(HS chi can néu duoc methanol va butanoic acid la cho diém toi da) ’
c. Pé tach methyl butanoate ra khoi hdn hop E, str dung phuong phap
chiét s& pht hop hon phwong phéap chung cét. 0,25
Vi:
+ methyl butanoate it tan trong nudc, nhe hon nudc nén ko bi hoa tan 0,25
chung trong hdn hop cac chat con lai
+ methyl butanoate c6 nhiét d@, so1 1a 102°C, gén vO1 nhiét o s6i cua 0.95
nudce (100°C) nén khi chung cat sé kho tach riéng dugc methyl '
butanoate khoi nude.
ChU Y- HS chon sai phwong phdp thi phan gidi thich khéng cho diém
d.
- Viéc thém dung dich NaCl bio hoa vao hon hop E c¢6 muc dich 1am 0,25

cho methyl butanoate dé phan 16p hon.

- Dung dich NaCl bdo hoa c6 vai trd 1am ting khéi lwong riéng, ting do
phan cuc ctiia dung dich 16p phia dudi va giam d6 tan ciia methyl butanoate 0,25
sinh ra.




Cau 2 (2,0 diém):
1) Oleic acid 12 mét acid béo omega-9 ma co thé co thé tu tong hop. Ngoai ra omega-9 ciing
duoc tim théy trong cac loai thuc phém, dic biét 1a dau oliu va mot sb loai dau an khac chiét xuat
tir thue vat. Oleic acid thuong duoc sir dung dé giam nguy co méc cac bénh tim mach va giam
cholesterol.
a) Viét CTCT rat gon cua oleic acid.
b) Néu diém khéac biét co ban gitta omega-9 vi omega-3 va omega-6 13 gi?

2) Trong thuc té, thanh phan chat béo gdm cac triglyceride c6 1n mét it acid béo tu do. Dé san
xuit dugc m gam xa phong, ngudi ta thuy phan hoan toan 300 g chit béo A trong 500 mLdung dich
KOH 2 M (vira du). Sau phan tmg thu dugc 29,44 gam glycerol. Xac dinh gia tri ciia m. Cho biét
cac mudi carboxylate trong xa phong chiém 70% khdi luong xa phong. Khéi luong KOH da dung
dé xa phong hoa 1a tong khdi luong KOH tac dung voi acid béo ty do va KOH tac dung vdi cac
triglyceride
CAU NOI DUNG PIEM
1. a) CTCT thu gon CH3(CH2)7CH=CH(CH2);COOH 0,25

b) Piém khac biét co ban giita omega-9 véi omega-3 va omega-6 1a 0,50
hai loai acid béo sau co thé khong thé tir tong hop duoc, trong khi omega-
9 co thé co thé tu téng hop dugc. Do d6 omega-3 va omega-6 chi dugc
Cau2 | cung cép cho co thé thong qua con dudng an udng.

(2iem) 1 3 Taco Ny =0,5x2=1mol, n,, .., = % _ 0,32mol 0.25
AD BLBTKL: My + My =My + mglycerol + mHZO 0.25
= Myei = (mA + Myon ) - (mglycerol + mHZO)
= (300+1x56) — (29, 44 +18(1—3x0, 32)) 0.95
=325,84gam ’
Do khdi lwong mudi sudium carboxylate chiém 70% khéi luong xa
phong nén khéi lugng xa phong thuc té thu dugc la:
1
My phong = 325, 84x% = 465,49gam 0,50

Cau 3 (3,0 diém): Glucose la mét trong nhiing loai dudng quan trong trong co thé. Glucose cung
Cap ngudn nang luong thiét yéu gitp duy tri su séng va cac hoat dong hang ngay cua co the, cung
cap ning lugng cho cac té bao tham gia vao cac qua trinh trao doi chat gilp, gilp b sung day du
nang luong dudng mdi ngay dé co suc khoé, khéng con cam giac ué oai, mét méi hay doi con cao.

a) Hay cho biét cong thuc phan tir cua glucose.

b) Véi nhitng bénh nhan bi suy nhugc co thé, bac si s& phai tiép dudng cho bénh nhan bang

céch truyén dich glucose thang vao tinh mach

+ C0 thé thay thé glucose bang cac loai duong khac nhu saccharose, maltose...dé truyén cho
bénh nhan duoc khdng? Vi sao?

+ Mot chai chira 500 ml dung dich truyén tinh mach glucose 5%(G-5) dugc dung cho bénh
nhan trong y té. Biét khdi lugng riéng cua dung dich glucose 5% la 1,02 g/ml. C6 bao nhiéu gam
glucose trong chai dich truyén va khi vao co thé chai dich truyén cung cap bao nhiéu niang luong?
(Biét 1 mol glucose c6 kha niang cung cap 2800kJ).

¢) Ham lugng glucose trong mau cua co thé ngudi binh thuong khoang 0,1% (tuong ng 0,8
gam/ lit). Mot nguoi bi duong huyét cao khi ham luong glucose cao hon 1,2 gany/lit, bi duong huyét
thip khi ham luong thap hon 0,8 gam/lit. Bé xac dinh lwong glucose trong mau mau, nguoi ta cho
1 ml mau nay vao 6ng nghiém chtra dung dich AgNO3 trong NH3 du, dun ndng nhe thay c6 1,62
mg Ag két tua.

+ Viét phuong trinh hod hoc ciia phan &ng xay ra.

+ Tinh ham luong glucose trong mau va dua ra két luan vé bénh duong huyét cua ngudi dé.



CAU NOI DUNG PIEM
a) Cong thurc phan tr caa glucose CsH1206 0,25
b) Khong thé thay glucose bang céc loai dudng khac nhu sachrose, 0,25
maltose,...dé truyén cho bénh nhan.
Cau 3 Vi san pham cubi cing hép thy vao mau 1a glucose, néu dung cac loai
(3 diém) dudng khac truyén vao mau thi co thé s& khong tiép nhan dugc, gdy nguy 0,50
hiém cho bénh nhan.
+ Khdi luong glucose cé trong 1 chai chira 500 ml dung dich glucose 5% 0.25
la: 500x1,02x5% = 25,5 gam. ’
Sb mol glucose tmg véi lwong glucose trong chai: ol
Ning luong ma chai dich truyén cung cap khi vao co thé: 0.50
25,5x2800 ’
——————— =396,67kJ
180
¢) CH2(OH)[CH(OH)]4CHO + 2AgNO3 + 3NHs+ H20 0,25
0
—L > CH,(OH)[CH(OH)]4«COONHa + 2Ag + 2NH4NOs.
1,62 —
108x1000
Theo pt, s6 mol glucose: 0,0075x10 mol
Khdi lugng glucose: 0,0075x10°x180 = 1,35.10gam 0,25
Luong dudng glucose trong 1 it mau ciia ngudi nay:
1,35x10°°x10° = 1,35 gam/lit 852
Vay nguoi nay bj bénh duong huyét cao ’
Cau 4 (2,0 diém)

Mot carboxylic acid X c6 ham lugng cac nguyén té carbon va hydrogen lan luot 13 40,7%

va 5,1% veé khéi lugng.
a) Pho khéi luong cia X c6 két qua nhu hinh bén dudi. Xac dinh cong thirc phan tir, viét cac
cong thie cdu tao co thé co cua X

th(rc phan tlr cta X.
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b) Hoa tan hét 1,0 g X vao 19,0 g nudc c6 pha vai giot phenolphthalein thu duge dung dich Y.
Tién hanh chuan d6 4,0 g dung dich Y bang dung dich NaOH 0,2 M cho dén khi dung dich
Y tir khéng mau chuyén sang mau hong nhat thi ding lai, thiy da dung hét 17,0 mL. Xac
dinh lai phan ttr khdi cua X.




¢) Pun X v6i luong du ethanol ¢ xuc tac H2SO4 dic thu duoc chit hitu co Z chi chira mot loai
nhom chirc, mach khong phan nhanh. Xac dinh cong thire cau tao cua Z va viét phuong trinh
hoé hoc cta phan ung. Goi tén cac chat X, Z.

CAU NOQI DUNG PIEM

a) Taco: %0 =100% - (40,7% + 5,1%) = 54,2%.
bat cong thuc PT cua X 1a CxHyOgz, ta co:
%C %H %O

Xy:z = : :
12 1 16
Cau 4 =339 :51 : 339
(2 diém) =2 3 : 2 0,25

Vay cong thuc thuc nghiém cua X 1a C2H302
- Dua vao pho khéi cua X, nhan thdy phan tir khoi cta X 13
118, do d6 X c6 cong thire phan tir 1a C4HeOa. 0,25
- X c6 thé c6 cac cong thire cdu tao:
HOOCCH2CH2COOH hoac CH3CH(COOH)..

0,25
b) 20 gam dung dich Y chira 1 gam chat X nén khdi luong chat X
c6 trong 4 gam dung dich Y la:
4
m, == =0,2gam.
X =35 g
Do n,.., =0,017x 0,2 =0,0034 (mol). 0.25
Nen Ny =9:9934 —4 5017(mol)
vayMx= %2 =1176. 0,25
0,0017

c) Vi Z khéng phan nhanh nén X phai khong phan nhanh.
Vay cong thirc cAu tao ctia X 18 HOOC-CH2CH-COOH, ¢4 tén 0,25
succinic acid.
Z1a ester cia X v6i ethanol nén cong thirc cdu tao cia Z la
C2Hs00C-CH2CH2-COOC:Hs, c6 tén diethyl succinate. 0.25
PTHH cta phéan tng:
HOOC-CHzCH,-COOH +2C2HsOH —
C2Hs00C-CH2CH2-COOC2Hs + 2H.0 0,25

Cau 5 (3,0 diém):

1) Methyl do 13 mot chat chi thi acid-base, c6 mau sic thay d6i phu thudc vao pH cia dung
dich (pH < 4,4: do; 4,4 < pH < 6,2: da cam; pH > 6,2: vang). Hoi khi cho methyl d6 vao dung dich
CH3COOH 0,2M. thi mau sic thay dbi nhu thé nao? Biét Ka cia CH3COOH 13 10476,

2) Mbdt oxide cua nitrogen c6 cong thitc NOx, trong do nitrogen chiém 30,43% vé khéi luong.

a. Xac dinh NOx. Viét phuong trinh phan tung ctiia NOx véi dung dich NaOH duéi dang phuong
trinh phan tr va phuong trinh ion rat gon.

b. Cho can béng N202x () 2 2NOx(g)

Cho hén hgp gom 46 gam N202x va 13,8 gam NOx vao mt binh kin thé tich 10 lit dén khi hdon
hop dat trang thai can bang thi 4p suat trong binh gip 1,015 1an ap suit ban dau, biét nhiét do khong
d6i bang 27,3°C.

- Tinh hﬁng sd can bang Ke, Kp ctia phan tng.

- Khi hdn hop khi dat trang thai can bang, 1am lanh binh dén 0°C thi thiy mau ciia khi NOx nhat
dan, cho biét phan tng thuan thu nhiét hay toa nhiét.



CAU NOQI DUNG PIEM
1) CHsCOOH == H*' + CH3COO K =10%" (1)
H.O — H' + OH" Kw=10%" (2)
Ta thay C(chacoor).Ka >> Kw => can bang (1) 1a chu yéu. 0,25
Cau 5 CHsCOOH —— H' + CH3:COO  Ka=10"* (1)
(3diem) | C 0,2
[1 02-x X X 0<x<0,2 0,25
2
Tac: Ka=jga_.. = 1047 => x=1,86.10" 0,25
— — A Y r A 2 0,25
=>pH=2,73<4,4 Vay methyl d6 c6 mau do
2)
2 ooN - 14 3043
14 +16X 100
= x =2, Cong thirc NOx la: NO2 0.25
PT: 2NO2 + 2NaOH — NaNO3 + NaNOz + H20 0.25
2NO; + 20H — NOs™ + NOz + H20 ’
N20s = 2NO;
mol bd: 0,5 0,3
mol pu: X 2x
mol cb: 0,5-x 0,3+2x 0,25
+ Ap suat ban dau la:
P nR.T _ (0,5+0,3)x0,082x300,3 _1.97atm
r r V N 10
+ Ap 7suét lghi can bang la: Pcb‘: 1,97x1,015 = 2 atm.
=> Tong s6 mol khi khi can bang la:
ng = & =0,8122 mol
0,082x300,3
=>0,5-x + 0,3+2x = 0,8122 =>x =0,0122 mol 025
Tinh Kp. O trang thai can bang thi:
(0,3+2x).2 .
=—=0,8 atm va
NO, 0,84
(0,5-x).2
=——————=1,2 atm
NO 0,8+ x
(Pyo. )
Kp=—" =0,533 atm 025
Pyo, ’
+ Tinh Kc.
Taco [NO, =328 _ 03244M  va [N204]=0,04878 M
[N02]2 0,50
=> K, = =0,0216 M
[N,O,] ) ‘ ‘
+ Khi lam lanh mau ndu do6 cia hon hop khi nhat dan nén can bang 0,25

(1) dich chuyén sang trai c6 nghia 14 phan tng thuan thu nhiét.




Cau 6 (3,0 diém):

1) Mot hd chtra nudc thai sinh hoat bi nhiém ammonium (NH4"), gdy ra hién twong phu
dudng. Nong d6 NH4* 13 30 mg/L. Hd c6 thé tich 4000 m*. Bé xtr Iy nude, ngudi ta sir dung nudc
voi trong dé chuyén hoa NH4* thanh khi NHs, sau d6 sir dung khi chlorine dé oxi hoa NHs thanh N..
Hiéu suét ciia qua trinh xtr Iy NH4* bang nude voi trong 13 90% va qua trinh oxi hoa NHz bang khi
chlorine la 85%.

a) Xac dinh khéi lugng khi chlorine can thiét dé oxi hoa NH; thanh No.

b) Theo quy chuan k¥ thuat qudc gia vé nudc thai sinh hoat véi nong d6 NH4* khong duoc
vuot qua Smg/L Xac dinh ndng d6 NHa" trong hd sau khi xir Iy va cho biét sau qué trinh xir Iy, nong
d6 NH4* da dat tiéu chuan moi trudng chua?

2) Trén bao bi mot loai phan bon NPK cua cong ty phan bon nong nghiép Viét Au c6 ghi do
dinh dudng 14 20 — 20 — 15. Dé cung cép 135 ,780 kg nitrogen, 15,500 kg phosphorus va 33,545 kg
kali cho 10000 m? dat trong thi ngudi néng dan can tron dong thoi phan NPK (¢ trén) v6i dam urea
(46 dinh dudng 12 46%) va phan kali (46 dinh dudng 1a 60%). Cho ring mdi m? dat trong déu dugc
bon véi lwong phan nhu nhau. Vay, néu nguoi néng dan sir dung 83,7 kg phan bén vira tron trén thi
dién tich dat trong dwoc bon phan 1a bao nhiéu m??

CAU NOI DUNG PIEM

a.
Khdi lwgng NH4* trong nuéc la:
30 x 4 x10° = 120 x 10° (mg) =120 Kg

Hiéu sut ciia qua trinh xir Iy NH4* bang nudc voi trong 1a 90% nén 0,25

Cau 6 | khéi lugng NH4* duge xir 1y 1a: 120 x 0,90 = 108 Kg
(3 diém) | Céc phan g xay ra:

NHs" + OH" —— NHs3 + H.0 0,25
2NH3z + 3Cl, —— N2 + 6HCI

Hiéu suit qua trinh oxi hoa NHz bang khi chlorine 14 85% nén khdi
0,25
luong NHz dugce xu 1y 1a: % x17x0,85 =86, 7 Kg

Theo phuong trinh phan tng, khéi lwong khi chlorine can thiét dé oxi
0,25
86,7X3 71— 543,15Kg
17x2

b. Khéi lugng NH4* khong duoc xir 1y 1a 120 - 108= 12 Kg

Nong d6 NH4* con lai trong hd 1a: 12000 _ 3mg/L <5mg/L
4000x1000

Nhu vay, sau qua trinh xur 1y, né)ng d6 NHa" d3 dat tiéu chuan moi

truong theo quy dinh.

hoa NHs thanh N2 1a :

0,25

0,25

Dé bén cho 10000 m? dat trong thi ngudi ndng dan can tron dong thoi
phan NPK (a kg) véi dam urea (b kg) va phan kali (c kg)
mN = 135,780 = 20%a + 46%b
mP = 15,5 = 20%a.31.2/142 0,25
mK = 33,545 = 15%a.39.2/94 + 60%c.39.2/94

0,25

0,25

—>a=177,5;b=218;,c=23
—>a+b+c=4185kg 0,25
Dién tich dét trong khi sir dung 83,7 kg phan bon vira tron ¢ trén 1a: 05

83,7x10000/418,5 = 2000 m?




Cau 7 (3,0 diém): Thanh phan chinh cua cé4c loai d4 véi 1a calcium carbonate. Khi cho voi séng tac
dung vaéi carbon dioxide thi thu dugc calcium carbonate:

(1) CaOr + COz( — CaCOsgs) A H%s = x kI
Cho A, H),, ctia cac phan (ing sau:
(2) CaOr) + H20( — Ca(OH)2 (ag) AH% =-81,9kJ

(3) Ca(OH)2@) + CO2(e — CaCOzi) + H20 ) A H298 =-96,4 kJ

a. Tinh gia tri caa x va cho biét phan &ng (1) thu nhiét hay toa nhiét.

b. Bong Phong Nha la mét hang dong thudc vuon quoc gia Phong Nha — K¢ Bang. Cac thach
nhil trong dong trai qua hang triéu nam kién tao tir da voi dang karst, bi nuéc muwa tham thau, hoa
tan va chay xudng tao thanh nhiing nhii ¢4 vo cing la méit nhu hinh su tir, hinh ngai vang, hinh Dtrc
Phat... Thach nhii dugc hinh thanh dya trén phan ng sau day:

(4) Ca(HCOs)2 (ag) — CaCOs s + H20 gy + CO2 g AHY%s =y kJ
Tinh gié tri caa y va cho biét phan tng (4) thu nhiét hay toa nhiét.
Biét:  (5) Ca(OH)2 @) + 2CO2(q) — Ca(HCO3)2 (ag) A HY, =-132,72 kJ
c. Tinh lugng nhiét phan tng téa ra hay thu vao dé hinh thanh 1 kg thach nhii (chira 95% CaCOs).
CAU NOI DUNG PIEM
a) Ta thay cong phuong trinh (2), (3) s& thu duoc:
(1) CaOp + CO2( — CaCOs ) A H%e =xkJ 0,50
Theo DL Hess ta co:
x = AH=AH, + AH, =(-81,9)+(-96,4)=—178,3kJ 0,50
Cau7

, Yoidtri A HO A . ’ \ . ” PPN

(3 didm) Vigiatri A H <0 nén phan ing chinh la phan ing téa nhiét.

b) Theo phuong trinh gbc thi phuong trinh (3) - (5) s& tao ra

(4) Ca(HCOs)2¢y — CaCOs () + H20 () + CO2¢g) AHjgs =y kI

Theo DL Hess ta co: 0.50
y =AH=AH, +AH, =(-96,4)+(132,72) =36,32Kk]J ’

0,50

Vi gia tri Anggg > 0 nén phan ung chinh la phan tng thu nhiét.

c)Trong 1 kg thach nhi: 0,50
mg ., =95%.1=0,95kg=>n_ ., = % =9,5mol
Theo phuong trinh thi dé tao ra 1 mol CaCOsz thi can thu vao 36,32 kJ 0,50

= luong nhiét can thu vao dé tao ra 1 kg thach nhii 1a
9,5x36,32 =345,04kJ

Cau 8 (2,0 diém): O nudc ta hién nay, nhiét dién van chiém vai trd nong cbt, cung cip hon 60%
tong nang luong dién cho doi séng va san xuat. C6 hai cong nghé san xuat nhiét dién 1a nhiét dién
khi va nhiét dién than.

a) Mot nha mdy nhiét dién khi c6 san luong dién 106 kWh/ngay (1 kWh = 3600 kJ), st dung
khi thién nhién hoa long LNG (chira 94% CHa, 6% C2He vé thé tich) 1am nhién liéu. Tinh khéi lugng
LNG (tin) can cung cip cho nha may trong mot ngdy biét ning luong toa ra khi dt chay 1mol CHy
1a 890 kJ; 1 mol CoHs 1a 1560kJ, 64% nhiét lugng toa ra ciia qué trinh d6t chay duoc chuyén hoa
thanh dién nang.

b) So v&i nha may nhiét dién than (st dung than da lam nhién li¢u) c6 cung san lugng thi dién
khi LNG s& giam duoc bao nhiéu % khi thai CO2? Biét rang voi nhiét dién than chi 40% nhiét
luong téa ra ctia qua trinh d6t chay dugc chuyén hoa thanh dién ning, ning luong téa ra khi dbt
chay 1 tan than da 1a 3.107 kJ.


https://vi.wikipedia.org/wiki/Hang_%C4%91%E1%BB%99ng
https://vi.wikipedia.org/wiki/V%C6%B0%E1%BB%9Dn_qu%E1%BB%91c_gia_Phong_Nha_%E2%80%93_K%E1%BA%BB_B%C3%A0ng

CAU NOI DUNG PIEM
a)
- Téng nang luong dién san xuét trong mot ngay 1a 106 kWh = 36.108kJ 0,25
8
- Téng nang lugng nhiét can thiét 1a: 36'12 =56,25.10°(kJ )
Cau8 | _ 1éng nang lugng nhiét toa ra khi dét chéy 1 mol hén hop khi 12
(2 diém) 0,94 x 890 + 0,06 x 1560 = 930,2 (kJ) 025
- S6 mol hén hop khi can thiét dé cung cap dii nang luong nhiét 1a
8
0210 g 105 mol 0,25
930,2
- Khéi lugng LNG (tan) can cung cp cho nha may trong mot ngay la 0.25
(0,94 x 16 + 0,06 x 30)x 6.10° = 1,0104. 10° g = 101,04 tn
b.
Nha méy nhiét dién than: C + O, COz
. o 3600°
- Tong nang luong nhiét can thiet 1a: 0" 9.10°(kJ) 0,25
<. Cx o 9.10° A
- Khoi lugng than da can thiét: 3107 =300tan
- Lugng CO; thai ra khi d6t chay than da: 300x44 =1100tan 0.25
Nha méy nhiét dién khi
CHs +20; — > COz+2H;0
Cabe + 20z "> 2002 + 3H,0
Luong CO> thai ra khi d6t chay CH4 va CoHs 12
0,94 x 6.10°x 44 + 0,06 x 6.10°x2x44 = 279,84. 10° (g) = 279,84 tin 0.25
Luong CO> giam: 1100 — 279,84 = 820,16 tin
820,16
e 5. .9 . ) 0/ — 0,
% khi thai CO2 giam : 1100 x100% = 74,56% 0,25

Luwu y: Hoc sinh giai cach khac diing van cho diém téi da
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