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SO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI LOP 9 CAP THANH

HA NOI PHO NAM HQC 2025 — 2026
PE CHINH THU'C Moén thi: KHOA HQC TU NHIEN
(Dé thi ¢é 5 trang) (Mach néi dung: Chdt va sy bién doi ciia chat)

Ngay thi: 10 thang 01 ndm 2026
Thoi gian 1am bai: 150 phut
Cho biét:
e Khdi luong nguyén tir (amu): H=1; C=12; N = 14; O = 16; Na = 23; Mg = 24; Al =27;
P=31;S=32;Cl=35,5; K=39; Ca=40; Fe = 56; Ba=137.
° Séhiéunguyéntir:H= ;C=6;N=7,0=8;F=9;S1=14;P=15;S=16;Cl=17; K =
19; Ca=20; Ge = 32.
e S Avogadro: N,=6,022.10”; 1 nm = 10"° m.
e Céc ki hiéu va chir viét tat: s (ran); 1 (16ng); g (khi).
e O dke (25°C; 1 bar): 1 mol khi c6 thé tich 24,79 L.

PHAN A. TRAC NGHIEM (6,0 diém) Thi sinh dién d4p 4n vao bang sau:

L. Céu tric nghiém nhiéu phwong én lya chon (2,0 diém) Thi sinh tra 16i tir Cau 1 dén Cdu 8.
Moi cdu hoi thi sinh chi chon mot phuwong an.

Céu 1. Cho cic phat biéu sau:

a) Phan dam ammonium nitrate phi hop bon cho dat chua.

b) Nguyén liéu dé san xuat phan 1an 13 quing phosphorite hoic apatite.

¢) Thanh phén chinh ctia superphosphate kép gém Ca i va CaSO,,.

d) Tro thyc vat ciing 1a mot loai phan kali vi ¢6 chira nhiéu K,CO,,

¢) Pam urea c6 thanh phan chinh 12 ¢.

S6 phat biéu khong ding la

A. 4.

B. 5.

C.2.

D. 3.

Cau 2. Cho phan ting hoa hoc: Oy *2H,(,) ~2H,0,). Duong cong biéu dién sy phu thudc cia
nong do cac chat vao thoi gian phan tmg thé hién trén do thi hinh dudi.

&

Néng do

Théni gian phan (mg
Duong cong nao la cua oxygen?
A. Pudng cong s6 (1).
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B. Puong cong s6 (2).
C. Pudng cong s6 (3).
D. Pudng cong sd (2) hoic (3) déu dung.
Céu 3. Cho cic giai doan quan trong trong qua trinh san xuét thép tir thép phé licu:

e Ndu chay: Thép phé liéu thudng dugc nau chay trong 16 dién ¢ nhiét do cao (khoang
1600°C) va dugc suc khi oxygen dé loai bo carbon va cac tap chat dé chay.

e Tinh ché: O giai doan nay, voi du:orc thém vao phé liéu thép long nham loai bo tap chat
dudi dang xi (nhu CaSiO;,C a,¢,..). Ngoai ra, mot sO thanh phan nhu chromium,
manganese, silicon,.. coqthe duc_)’c bd sung voi luong phu hop dé thép thanh pham dat cac
yéu cau ki thuat. Phat biéu nao sau day la sai?

A. Viéc thém cac thanh phﬁp nhu chromium, manganese, silicon,... tao cho thép c6 tinh cing,
tinh chiu nhiét va céac tinh chat quy khac.

B. Tap chit d& chdy trong giai doan ndu chay thudng 1a sulfur, phosphorus,...

C. Thép 1a hop kim cua sat chira it hon 2,0% carbon va mot s6 nguyén t6 khac.

D. Xi trong giai doan tinh ché gdm CaC O,,CaSi0;,C aé, ...

Cau 4. Cho 3 dung, dich riéng biét X, Y, Z mdi dung dich chira mot chat tan. Thuc hién cac thi
nghiém, thu dugc két qua nhu sau:

e Xtac dung véi Y co két tua trang.

e X tac dung véi Z c6 khi thoat ra.

e Y tac dung véi Z c6 két tua trang.

Chét tan trong 3 dung dich X, Y, Z 1an luot 1a

A.H,S0O,;BaCl,; NaCl,

B.Na,CO,;;H,SO,;BaCl,,

C.H,S0O,;BaCl,; K,CO,,

D. NaHCO,; H,SO,; BaCl,,

Cau 5. Sodium chloride (NaCl) la chat hoa hoc dugce sir dung rong réi trong nhiéu linh vuc khéc
nhau, tr thuc pham dén cong nghiép va y té. Phat biéu nao sau day la sai?

A. Sodium chloride 14 thanh phan chinh trong mudi n.

B. Sodium chloride dugc st dung phd bién nhu 1a do gia vi.

C. Viéc str dung mudi 4n chira sodium chloride s& gitip 1am giam bénh budu cb.

D. Nong do mu01 cao co thé gay ra ap luc tham thau 1én vi sinh vat, lam chung kho duy tri cac
hoat dong séng can thiét do vy co thé dung sodium chloride dé bao quan thuc pham.

Céu 6. Khi oxygen duoc diéu ché trong phong thi nghiém bang cach nhiét phan potassium
chlorate. Dé thi nghiém thanh cong va phan (mg xay ra nhanh hon, ngudi ta dé xut sir dung cac
bién phap sau:

(1) Dung chat xuc tac manganese dioxide.

(2) Nung hdn hop & nhiét do cao.

(3) Nghién nho potassium chlorate trude khi nung.
Cac bién phép ding la

A. chico (1).

B. (1) va (2).

C. (1), (2)va(d).

D. (2) va (3).
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Cau 7. Dé loai cac khi: SO,; NO,; HF 6 trong khi thai cong nghiép, nguoi ta thuong dan khi thai
doé di qua lugng du dung dich chira chat nao sau day?
A. HCL
B. NaCl.
C. CuSO,.
D. Caé.
Céiu 8. Qua trinh ndo sau day khong xay ra su bién d6i hoa hoc?
A. Qua trinh quang hop cua cdy xanh.
B. Dung bot sulfur ric 1én mercury (thay ngan) dé khtr doc khi nhiét ké bj v&.
C. Hoa tan duong vao nudc thu duge dung dich nudc duong.
D. Thirc dn dé 1au ngdy bi 6i thiu (c6 mui khé chiu).
II. CAu tric nghiém dung sai (2,0 diém) Thi sinh trd loi tir Céu 1 dén Cau 2. Trong méi y a), b),
¢), d), thi sinh ghi dung hodc sai.
Cau 1. ba Véiodu:(jc hinh théqh tur su tich tu cua cac tram tich carbonate, chil yéu 13 cac vo cua
cac sinh vat bién nhu san h6, 6c, ... Thanh phan hoa hoc chu yéu cua da voi la khoang vat calcite
va aragonite (cac dang két tinh khac nhau cua calcium carbonate). Da voi dugc su dung nhicu
trong cac nganh cong nghiép xay dung (san Xuat xi mang, trai duong, 1at via he, san xuét voi

song...), trong san xuit cao su, son, dugc pham,... ngoai ra, da voi cling dugc sir dung lam nguyén
liéu trong diéu khic.

a) Thanh phan chinh cta da voi la CaC O,

b) Bé san xuit voi sdng can nung da voi ¢ nhiét d6 cao.

¢) Tuong d4a voi bén trong méi trudng tu nhién, ngay cé trong cic con mua acid.

d) Nha mdy san xuat xi miang nén dat gan khu vuc c¢6 nai da voi dé dé tiép can ngudn nguyén
lidu.

Cau 2. Ammonia c6 nhleu Ung dyng trong cong nghi¢p nhu san xuét phan bon, thude nd, ... Ngay
nay, quy trinh san Xuit ammonia van dua trén quy trinh co ban Haber — Bosch, nhung du’oc cai

tién, két hop véi quy trinh xtr 1y nguyen liéu dau vao 1a: khi thién nhién (thanh phan chu yéu la
CH,), nudc va khong khi qua cac giai doan nhu sau:

e Giai doan I1: Chuyén héa CH, thanh H,: CH,(g)+H,0(g) -~ CO(g)+3H,(g)
. L 1
e Giai doan 2: Loai O, trong khong khi, thu lay N,: CH4(9)+502(9) ~CO(g)+2H,(g)

e Giai dogn 3: Chuyén hoa CO ¢ trén thanh CO,: CO(g)+H,0(g) ~ CO,(g)+H,(g)

Sau khi loai CO,, luong N, va H, thu duogc c6 ti 1€ mol tuong ing la 1 : 4, dugc nén trude khi
dua vao 10 phan tng tong hop N H;. Coi khong khi chi ¢6 O, va N,, trong d6 O, chiem 20% vé
thé tich.

a) Viéc nén hdn hop N, va H, trudce khi dwa vao 1o phan Gng dé ting toc do phan tng.

b) Khong khi dugc nap vao binh phan tmg sau giai doan 2 ctia qua trinh san xuét.

¢) Céac phan tng trong 3 giai doan trén déu c6 thé xay ra ¢ diéu kién thuong.

d) Ti 18 thé tich khi C H, va khong khi can 14y twong tng 12 10 : 9.

II1. Céu tric nghiém tra 101 ngin (2,0 diém) Thi sinh trd loi tir Céu I dén Céu 4.

Cau 1. Nguoi ta tién hanh siy mot mau iron(Il) sulfate heptahydrate (FeSO, 7 H,0) v6i dd tinh
khiét 99,99% voi cac khoang nhié} do tang dan va xur 1y so li€u thu dugc d6 thi nhu hinh dudi
(cac gia tri x, y, z duwoc lam tron dén hang don vi):
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Céu 2. Mot hop chat A dugc tao thanh tir hai ion M*** va X ““. Céc ion duogc tao ra tir cac
nguyen tur tuong ung. Tong sb electron trong mot phan tir A la 38. Ion M ¢6 s electron nhiéu
hon s6 electron trong ion X *“1a 8. Hat nhan nguyén tir M c6 5O proton bang sd neutron. Hat nhan
nguyén tr X c6 neutron nhiéu hon sb proton 1a 1. Xé4c dinh gia tri khéi lvong phan tir (theo amu)
cua hop chat A.
Qﬁu 3. Theo tiéu chuan Viét Nam (QCVN 40:2025/BTNMT), nudc thai thai ra ngoai moéi truong
can dam bao pH tir 5,8 dén 8,6. Nudc thai cua mot nha may c6 pH = 4, nha may nay da dung voi
song (Ca0) dé nang pH tir 4 1én 7. Trung binh, mdi gid nha may xur ly duoc 2,0 m® nudc thai theo
phuong phap trén. Dé xir Iy nudce thai trong 30 gio thi nha may can stir dung m gam voi séng. Xac
dinh gia tri ctia m. Biét, néu pH = a thi ¢.
Céu 4. Bé han cac vét dut giy trén duong ray xe lra, ngudi ta sit dung hdn hop X gdm Al va
Fe,0; theo ti 1€ s0 mol tuong tng 2 : 1. Phuong trinh héa hoc cua phan ing xay ra la:
2Al(s)+Fe,04(s) - Al,O4(s)+2Fe(s)
Biét nhiét toa ra khi 1,0 mol Fe,O, phan tmg 1a 840 kJ. Nhi€t lugng toa ra khi dung 214 gam hon
hop X 1a Q (kJ). Xac dinh gia tri Q. Gid st hi€u suat phan tng dat 95%.
PHAN B. TU LUAN (14,0 diém) Thi sinh lam tir Cau 1 dén Céu 4 (néu thiéu gidy co thé viét
vao mdt sau to gidy dée trang cua dé).
Ciu 1. (3,0 diém)
1. Bang thuc nghiém, ngudi ta xac dinh duoc ban kinh cta cac nguyén tur K, Ge va Ca
(khong tuong tng) 1a 0,122 nm; 0,174 nm; 0,203 nm. Bi€t cac nguyén to trén déu thudc
chu ki 4 trong bang tuan hoan cac nguyén t6 hda hoc. Cho s6 hi¢u nguyén tir cua K = 19;
Ge =32 va Ca=20.
a) Hay xac dinh ban kinh cua céc nguyén tir trén va giai thich.
b) O diéu kién thuong, cac don chat kim loai & thé rdn va cé cdu tao tinh thé (trir Hg & thé
long). Cho ki€u mang tinh thé cia K va Ca ¢ bang dudi day. Gia st tai cdc nlit mang la cac
nguyén tu K va Ca.

K (M =39 gam/mol)

Ca (M =40 gam/mol)

Lap phuong tdm khoi

Lap phuong tam dién
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K (M =39 gam/mol) Ca (M =40 gam/mol)

) . ) a iai al

) )

Tinh khéi lugng riéng cuia hai kim loai K va Ca, so sanh va giai thich céc gia tri tinh dugc.

2. Mubi dn duoc khai thac tir nude bién, mé mudi, hd mudi thuong cé lan tap chit nhu
MgCl,,CaCl,,CaSO, lam cho mubi c6 vi dang chét va dé bi chay nuéc giy anh hudong xau
t6i chat lugng mudi. Mot loai mudi thd thu dugc bang phuong phap bay hoi nudc bién co
thanh phan khdi lugng nhu sau: 97,625% NaCl; 0,190% MgCl,; 1,224% CaSO,; 0,010%
CaCl,; 0,951% H,0. Pé loai bo hoan toan cac tap chit dudi dang cac két tiia, nguoi ta
dung hdn hop A gom N a,CO,,NaOH ,BaCl, cho vao dung dich nuéc mudi trén. Gia sir
két tua chi gom CaC O,,Mgi va khong c6 khi thoat ra.

a) Viét cac phuong trinh hod hoc xay ra khi loai bo tap chét c6 trong mau mudi trén.

b) Tinh khdi lwong (kg) hdn hop A can ding dé loai bo hét tap chat c6 trong 3,0 tin loai mudi
trén.

Ciu 2. (4,0 diém)

1. Chét khi A rat doc, khong mau, khong mui. Cho khi A di qua dng dung CuO du, nung
néng, thu dugc khi B va chat rin trong dng chuyén dan tir mau den sang mau d6. Néu cho
khi A phan tng vé1 hoi nude ¢ nhiét do cao thi thu dugce khi B va khi D. C) diéu kién thich
hop, khi D tac dung véi khi N » thu dugc khi E. Trong cong nghiép, chat ran R duoc san
xuat bang cach nén hon hop gom khi B va khi E & nhiét d6 va ap suit cao. Hoa tan chat
ran R vao nudc thu duge dung dich chira chat G. Khi cho dung dich G tac dung v&i dung
dich Ba( du thay tao ra khi E va két tiia L. Néu cho dung dich G tac dung véi dung dich
HCI du thi tao ra khi B.

a) Xac dinh cac chit A, B, D, E, R, G, L thoa mén cac tinh chat trén.
b) Viét phuong trinh héa hoc clia cac phan tng xay ra.
2. Bing kién thtrc hoa hoc, hiy giai thich va viét phwong trinh hoa hoc xdy ra trong cac
truong hop sau:
a) Mot trong cac ing dung cua khi chlorine 1a xur Iy nudc sinh hoat.
b) Phan lan nung chay (thanh phan chinh 13 calcium phosphate) dugce khuyén céo chi thich hop st
dung cho dat chua.
¢) Tau ché ammonium nitrate d3 phat ndé manh khi tiép xtic v6i ngudn nhiét tai cang Beirut-
Lebanon.
d) Sir dung gidm an dé lam sach vét gi sét cua cac vat dung bang sat, thép...
3. Gang va thep la nhiing vat liéu quen thudc trong linh vuc xay dung va nhleu linh vyc khac.
Gang va thep la hai hop kim quan trong cia nguyén t6 X voi nguyén t6 Y va mot sb

nguyén to khac, trong d6, ham luong nguyén t6 X khoang 95%, con ham lugng ciia Y nho
hon 5%. Dot chay Y trong oxygen tao ra acidic oxide Z va mot oxide trung tinh T.

a) Xacdinh X, Y,ZvaT.
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b) So sanh ddc tinh ctia oxide Z va T? Lay mdt vi du trong thuc té vé trudng hop gdy doc cua
oxide c6 ddc tinh 16n hon.
¢) Nguoi ta dung m (tdn) mot loai phé liéu co6 thanh phan gdm 40% X, 05, 1% Y, con lai 1a X dem
luyén voi 6 tan gang chira 5% Y trong 16 luyén thép Martin, dé thu duoc mot loai thép chira 2%
Y. Tinh m. Biét phwong trinh hoa hoc ctia phan tng xay ra trong 10 luyén thép la:

2X,0,43Y -3YO0,+4 X
Ciu 3. (4,0 diém)

1. Ch~0 bdn lo, mdi lo dung m@‘g trong cac dung dich hydrohalic acid khac nhau dugc ki hi¢u
ngau nhién la A, B, C, D. Biét rang:

e Dung dich A khong mau, dé lau trong khong khi thi chuyén thanh mau vang nau.

e Dung dich B c6 tinh acid yéu, c6 kha nang an mon thuy tinh (c6 thanh phan chinh 1a SiO,).

e Dung dich C duoc tim thay trong dich vi da day cua con nguoi. Khi cho dung dich silver
nitrate vao dung dich C thi thdy xuét hién két tia mau tring.

e Dung dich D tac dung dugc vo1 dung dich iron(III) chloride ¢6 chira ho tinh bot thi dung
dich xuat hién mau xanh den.
a) Xéac dinh chat trong cac dung dich A, B, C, D. Viét phuong trinh hod hoc cia cac phan tng xay
ra.
b) Néu hién tuong va viét phuong trinh héa hoc cia cac phan tng xay ra (néu c6) khi cho dung
dich silver nitrate vao ting dung dich A, B, D.

2. Sulfur dioxide la mot trong cac tac nhan gay mua acid, phat thai chu yéu tir cac qua trinh
d6t chay nhién liéu nhu than da, xang, dau, ... Trung binh mot ngay, mot nha may nhiét
dién str dung hét 6000 tin than dé (chira 0, 8% sulfur vé khoi lugng) dé 1am nhién li¢u.

a) Tinh thé tich (¢ dkc) khi sulfur dioxide t6i da do nha may phat thai ra trong mot ngay.
b) Mot trong cac phuong phap loai bo sulfur dioxide ra khoi khi thai cua nha may nhiét dién la
cho khi thai 161 qua dung dich calcium hydroxide (dang huyén phu), san pham cudi cung thu duge
la thach cao dang CaSO,-2H,0, Cho biét cac phuong trinh hoa hoc:
250,+2Cai (1)
CaS0,+2H,0 —CaSO,-2H,0 (2)

Tinh khoi luong calcium hydroxide can ding mdi ngay d¢ loai bo 90% luong sulfur
dioxide trong khi thai va khoi luong thach cao twong mg thu duoc. Gia thiét lugng hoa tan cua
CaS O, chiém 0,6% khoi lugng CaS O, tao thanh.

¢) Luong khi sulfur dioxide con lai (khong bi hip thu), tlep tuc dugc xur ly qua mot sO quy trinh
khac. Gia thiét c6 1% luwong khi sulfur dioxide nay khuéch tan vao khi quyén, rdi bi chuyen hoa
hoan toan thanh sulfuric acid trong nuéc mua theo so d6: SO, » SO, -~ H,SO,. Tinh thé tich nudc
mua bi nhiém acid, gia thiét ndng do sulfuric acid trong nudc mua la 1.1075 M.
3. l?AP la mot loai phan bon kép c6 thanh phﬁn % vé khoi luong cac nguyén tb N,H, P, O
lan lugt 1a 21,212%; 6,818%; 23,485%; 48,485%.
a) Lap cong thirc phan tir cia DAP, cho biét cong thiic phan tir tring voi cong thire don gian nhat.
b) Vi sao khong nén bon phan DAP cung véi voi bot?
¢) Bé san xuat DAP, ngudi ta dung céac chat sau: N,,H,,Ca,é va H,SO,.
e Viét cac phuong trinh hoa hoc xdy ra trong qua trinh san xuét.
e Tinh the tich (¢ dkce) khi N», khi H, va khoi lugng C as¢, kh01 lwong dung dich H,SO,
98% can dung dé san xuat ra 105,6 tin DAP. Biét hi¢u suét ciia toan bo qua trinh 1a 80%.
Ciu 4. (3,0 diém)
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1. Tur tinh bot (c6 trong cac loai ngii cdc nhu ngd, laa mi, dau tuong, ...) ngudi ta cd thé
chuyén hoa thanh ethanol (C,H;OH) dé san xuét xang sinh hoc. Xang sinh hoc duoc tao
thanh khi pha tron ethanol v6i xang truyén thong (coi nhu chi c6 CyH 5) v6i ty 1€ khac
nhau. Vi du, xing E5 ¢6 ty 18 5% ethanol va 95% thé tich xang truyén thong.

a) Dbt chay hoan toan mot mol ethanol giai phong 1367 kJ nhiét luong; d6t chay hoan toan mot
mol CgH g giai phong 5450 kJ nhiét lugng. Tinh nhiét lugng giai phong khi dot chdy hoan toan 1
lit xang E5. Phuong trinh hoa hoc cua cac phan ing chay céac chat:

C,H.OH+30,~2CO0,+3H,0
cgag%%%lscq+mgo
b) Tinh s6 mol CO, giai phong ra khi d6t chy hoan toan 1,0 lit xang E5 va 1,0 lit xdng truyén
thong.
¢) Vi sao viéc sir dung xang sinh hoc s€ 1a xu hudng cua tuong lai? Cho biét: Khdi luong riéng
cua ethanol nguyén chat 1a 0,8 g/mL, cta xang truyén thong 1a 0,7 g/mL.
2. Trong khi thai cia mét nha may nhiét dién c6 N O, va NO, goi chung la N Of. Mot nha
may nhi¢t di¢n c6 luu lugng khi thi trung binh 12 100000 m*/gio véi tong nong do N O, 1a
800 ppmv (ndng do phan tri¢u theo the tich), trong d6 NO va N O, 1an lugt chiém 80% va
20% ve thé tich.
a) Tinh Iuu lugng NO, N O, (mol/gid) c6 trong khi thai ban dau.
b) Bé dam béo theo quy dinh téng ndng do N O, thoat ra méi truong khong vuot qua 300 ppmv.
Nha méy da ap dung quy trinh cong ngh¢ khir chon loc xtic tac (SCR). Khi N H; dwoc phun vao
khi thai dé khir N O, theo hai giai doan:
e Giai doan 1 (Fast-SCR): NO+NO,+2NH, - 2N,+3H,0,
e Giai doan 2 (Standard-SCR): 4 NO+4NH ,+0O, - 4N,+6 H,0,
Trong quy trinh ndy, giai doan 1 coi nhu xay ra hoan toan, giai doan 2 xay ra voi hiéu suat 92%.
Tinh Iuu lugng N H; t6i thi€u (kg/gio) can dung cho qua trinh Fast-SCR va Standard-SCR dé khur
N O, vé mutc cho phép. Cac thé tich khi do ¢ dkc.

DAP AN
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[HSG HA NOI 2026]

I. Céu triic nghigm nhiéu phwong dn lya chon (2,0 diém)
Thi sinh tra i tir Cau | dén Cau & Mdi céu hoi thi sinh chi chon mdt phuong én
Cilu 1. Cho céc phat bidu sau: )
(a) Phiin dam ammonium mitrate phi hgp bon cho dat chua,
(b} Meuyén ligu dé san xudit phén l&n 1 quing phosphorite hodc apatite,
{¢) Thanh phén chinh cia superphosphate kép gdm Ca( H:POu)z v CaS0,.
(d} Tro thyrc vt cling 1a mét logi phén kali vi cd chira nhicu KaCOn.
(c) Blam urca co thanh phin chinh 1 (NH:):CO.
56 phét bifu khing ding 14
A4 B. 5. C.2 D. 3.
Hurdng din
(a) Sai. Phiin NHy' (tinh acid) lam ting dé chua cho dit. NHy' + HaQ — NH; + Hs0' (b) Bing. Cas(PO4)s
(c) Sai. Superphosphate kép chi co Ca{H:POu)2 (d) Exing. (e) Bing.
Ciiu 2. Cho phan img hia hoe: Oug + 2Hyg — 2H:0y,. Puimg cong bigu dién sy phy thue cia nong 4§ cac chit vio thii
gian phan (mg durdi.

e ol
— i1
“Thari gian (1)
Burdmi cong ndo 13 coa oxygen?
A. Buimg cong 56 (1). B. Buimg cong 56 (2).
C. Budmg cong 50 (3). D. Puémg cong sb (2) hofic (3) déu ding.

Hudmg diin .
Néng d§ chit tham gia gidm din theo thési gian, vi ti I¢ mol O : H: = 1 : 2 nén néng 4% mol ciia H: gidm nhanh hon.
Clu 3. Cho cac giai dl:upn quan trong trong qud trinh san xuft Ihu‘:p tir thétp phé ligu:
- Niiu chay: TJ:Lép phe ligu th.m:mg duge niu chiy trong 16 dién & nhigt dd cao (khoang 1600°C) va duge syc khi oxygen dé
logi bo l:a.rbnn vi cic tap chit dé chay.
- Tinh ché: giai duan nay, vii duge thém vao phe ligu thép long dé logi bo tap chit dudi d;:ng xi (nhu CaSi0s, Cas(PO:)z,... ).
Ngodi ra, mét b thi.nh phin nhur chromium, manganesse, silicon,... c6 thé duge bd sung vai lugng phi hgp dé thép thanh
phim dgt cic yéu ciu ki thujt. Phat biéu ndo sau diy la sai?
A. Vige thém cic thianh phin nhr chromium, manganese, silicon,..._ tao cho thép c6 tinh cimg, tinh chju nhiét vi cic tinh
chit quy khic.
B. Tap chit d& chiy trong giai doan nau chiy thuimg i sulfur, phosphorus, ...
C. Thép la hop kim ciia sit chira it hon 2,0% carbon v mét sb nguyén 16 khac.
D. Xi trong giai doan tinh ché gﬁm CaC0y;, CaSi0;, Cay(POy)s,. ..
Hudéng din
Xi khong chira CaCOs : :
Ciu 4. Cho 3 dung djch riéng bigt X, Y, Z mdi dung dich chira chat tan. Thyc hién cic thi nghi¢m, thu duge két qua nhu sau:
-xmcdunEM‘rcﬁkﬂmah‘ing - X tac dung vin £ co khi thodt ra, —Ytﬁcdungvﬁizcﬁkélmatrﬁng.
Chit tan trong ba dung dich X, Y, Z lén lugt 14
A. HED«. BaCl;, NaCl. B. Ma;CO;y, H:S04, BaCly.  C. H:504, BaCly, K;C0;. D NaHCO;, H:504, BaCl;.
Huémg dan
H:80y + BaCl: — BaSQy + 2ZHCI H:30; + K200y — K280, + COz + H2O BaCl: + KyCOy — BaCOs + 2ZKCI
Ciéu 5 Sodium chloride {(NaCl) 1a chat hoa hope duge sir dyng rjng nhiéu linh vy khac nhau, tir thyre pllam dén cong nghigp
vay té, Phét biéu nao sau diy | sai?
A. Sodium chloride l thinh phan chinh trong mudi n.
B. Sodium chloride duge sir dung pho bien nhir 1a d6 gia vj.
C. Vige sir dung mudi n chira sodium chloride s& gidp lam gidm bénh budu cb.
D. ngd:}mum cao co thé giy ra ap lyc thim thiu lén vi sinh vit, lim chimng khé duy tri céc hoat dong song cén thiét do
vily co thé diing sodium chloride dé bao quan thuc phim.
I
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Hurémg diin
Viée bo sung KI hay KIO; trong mudi &n mdi gitip lam gidm bénh budu cé.
Ciiu 6. Khi oxygen duac diéu ché trong phing thi nghlém béng cach nhi¢t phin potassium chlorate, Dé thi nghiém thanh
cing va phan img xay ra nhanh hom, nguwin ta a4 xudt sir dyng cac bign phap sau.
(1) Ding xic tie manganese dioxide.  {2) Nung hdn hop nhiét di cao  (3) Nghién nho potassium chlorate trude khi nung,
Cac bign phip ding la

A. chi co (1) B. (1) va(2). C. (1), (2) va (3). D. (2)va(3).
Hudmg din ) . _ )
(1) MnO; lam giam nhigt 46 phan hay, gidp ting toc d§ phan img; (3) nghién nhé KC10; trong qué trinh nung ci the gdy nd
Ciu 7. Dé logi cic khi: S0y, NO2, HF co trong khi thai céng nghiép, nguéi ta thuimg déin khi thai d6 di qua lugng dur dung
dich chira chit nao sau déy?

AL HCL B. NaCl. C. CuS0,. D. Ca(OH)a.
Hurdmg diin

S50: + Ca(OH): — CaS0: + H:0  4NO: + 2Ca(OH): — Ca(NO:): + Ca{NO:): + 2H20  2ZHF + Ca{OH): — CaF: + 2H:0

Ciiu 8. Qua trinh néo sau diy khéng xdy ra sy bién d6i hoa hge?

A. Qua trinh quang hgp cia ciy xanh.

B. Diing bt sulfur riic |én mercury (thiy ngin) dé khir déc khi nhigt ké bi vi.

. Hoa 1an dudmg vio nudce thu duge dung dich nde dudmg.

D. Thirc &n dé lau ngy bj 6i thiu (c6 mii khé chiu).
Hudmg din

Qud trinh quang hop: 6nC0: + SnH0 ﬁw (CaH o)y + 6n0);  Thu gom thiy ngln roi vdi: Hg + S — HgS

Thire &n 1au ngdy bj thiu do qué trinh phén hity protein tao khi NHs, H3S...qud trinh oxi héa chét béo tao aldehyde (mii i)
11. Céu triic nghigm ding sai (2,0 )]
Thi sinh tra I tir Céu | dén Ciu 2. Trong mdi ¥ a), b), c), d), thi sinh ghi dimg hojc sai

Ciu 1. D4 vdi duge hinh thanh tir sif tich ty cia cic trim tich carbonate, chi yéu 1a vé cia cde sinh vit bién nhu san hé, dc, ...
Thénh phin héa hoe chi {éu cia dé vBi 13 khodng vt calcite va aragonite (dang két tinh khéc nhau cla caleium carbonate).
B vbi duge sir dung nhicu trong cic nganh cong nghigp xay dymg (san xuit xi mang, i dudng, 41 via he, sin xudt vii
mng ), trong san xuiit cao su, som, durgre phim . ngodi ra, da voi cling sir dyng ldm nguyén ligu trong diéu khic.

a) Thanh phén :hinh cua dd vai la CaCO,,

b) Bé san xufit vii aong cén nung da voi o nhigt di cao,

¢) Tugmg da voi bl:n lmng midi lrm‘mg I‘l|r nhién, ngay ca trong cac com mura acid.

d) Nha mév san xudt xi ming nén dit g.an khu vyre 6 nai da voi dé dé tlep cin ngunn nguyén ligu.

Huémg din
a. Bang b. Bing. CaCOs — » CaD+ COy ¢. Sai. Kém bén vi CaCO;+ 2H' — Ca*' + CO: + H:O d. Bing

Cilu 2. Ammonia c6 nhiéu img dyng trong céng nghiép nhw san xuét phin bon, thuoe nd, ... Ngiy nay, quy trinh sin xudt
ammonia vin dya trén quy trinh co ban Haber - Bosch, nhumg duge cai tién, két hop véri quy trinh xir Iy nguyén lidu diu vio
ld: khi thién nhién (thanh phﬁn chi )néu la CHa), nurdre v khang khi qua céc giai doan nhar saw:

- Giai doan |: Chuyén hoa CHa thanh Hz: CHay + H2Oyg — OOy + 3Haig

- Giai dogn 2: Logi Oy trong khong khi. thu lay Nx: CHagy + 0,500y — COy + 2Hay

- Giai doan 3; Chuyén hoa CO & trén thanh COy: COyy + H: Ch,. — COhypy + Hagy

Sau khi logi COy, hegmg Nz va H; thu duge 6 ti 1§ mol twong img I3 | : 4, duge nén trude khi dwa vio 16 phan img tong hop
NH;. Coi Ir.hnng khi chi ¢é Oz va Na, trong dé O chiém 20% ve thé tich.

a) Vige nén hdn hgp Nz va Hs trude khi dua vio 16 phin i umg dé ting e dip phan img.

b) Khong khi duge nap vio binh phan img sau giai doan 2 cia qui trinh sin xut.

¢) Cic phin img trong 3 g].mdua.ntﬁmdeu co the :ﬂ}rrn i diéu kién thudmg.

d) Ti 1§ thé tich khi CH, v khdng khi cin lay turomg dmg la 10 : 9,

Hudmg dan
a. Ding. Vi: N: + 3H: == 2NH; nén hon hgp khi lam ting ép suat cia h¢ gitp DCCB theo chiéu thuiin lam ting higu suat
phén img va tde 4 phan img.
b. Sai. Khing khi duge dua véo trong giai dogn 2.
¢. Sai. Ca baglmdua.ntrmdcu xay ra o nhiét di cao.
d. Sai. CHa + 0,505 — CO + 2Hup  CHag + HiOyy — CO4g + JHzy OOy + HaOigy — COuigy + Haig
2 —|— 2 4 a— a 3a b— b b

b
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0, :1 v : = =

v 2 My: Hy=d 24 H:,'.lﬁ—:rnHz 4+3a+b Iﬁ—r
NJZ-‘ nCO=2+a=b

111 Céiu tric nghi¢m trd ldi ngin (2,0 diém)

Thi sinh tré 1 tir Ciu 1 dén Ciu 4.

—»CH, :kk=9:10

a=25_ [|CH,:4.5
b=4,5 |kk:5

Ciu 1. Nguii ta tién hanh siy mét mu iron(1I) sulfate heptahydrate (FeS04.7TH,0) vai d tinh khiét 99,99% véi cac khodng
nhiét do ting dén vi xir 1§ s6 ligu thu duge do thi nhu hinh dudi (cac gia i x, v, 2 duge 1am won dén hang don vi):
100 T T T

T T T ™
80—
-
S sl
£
3
=
® oo
50}
o
Tinh tﬁnE_gia'lr,'t[x+y+z]n.
Hurdmg dan

M, =278:99,99% (100% - 19,42%) =224 e M, =170 e |[Mp =132
—_— —_—

X :FeS0, 4H,0 Y :FeS0, H,0 Z:Fe50,

'Célu 2. Mt hgp chét A duge tgo thanh i hai ion M* va X'. Céc ion duge tgo ra tir cic nguyén tir twong img. Téng sb

electron trong mét phén tir A 13 38. lon M?** ¢ 50 electron nhiéu hon s6 electron trong ionX" 1a 8. Hat nhin nguyén tir M c6 56

proton biing 50 neutron. Hat nhéin nguyén tir X cé neutron nhi¢u hon s6 proton la 1. Xdc dinh gid trj khoi lwgng phén tir (theo

amu) ciia hgp chit A,

A =+X+y+z=5

Hudmg dan
Py +2p, =38 py =2kn, =20—+M:Ca
A:MX,lp, -2)=(p, +)=8—=|p, =%n, =10 Y:F

Py =N, ip, +1=ny A:CaF, (M =78 amu)

Ciiu 3. Theo tiéu chuin Viét Nam (QCVN 40:2025/BTNMT), nudc thai thai ra ngodi méi truémg can dam bao pH tir 5,8 dén
8,6. Nudc thai ciia mdt nha may c6 pH = 4 nha méay niy di ding v6i song (Ca0) dé ning pH tir 4 1én 7. Trung binh, méi gic
nha may xir Iy duge 2,0 m* nwde thii theo phuong phap trén. D& xir 1y nude thai trong 30 gio thi nha méy cin sir dung m gam
véi sing. Xdc dinh gia tri etin m. Biét, néu pH = a thi [H'] = 10"M.

Hudng dan
pH=4[H']=10" - nH" =210110*30=6 mol)  _ |aH",,=6-6.10" -»nCa0=0,5(6-6.10")
pH=7 5 [H']=10" > nH* =2.10%107.30=6.10" (mol) |-» mCaO = 167,832 (gam)

Ciu 4. D€ han céc vét din gy trén dudmg ray xe lira, ngudi ta sir dung hon hgp X gom Al va Fe;0; theo ti 1¢ mol fwong (mg
la 2 : 1. Phuong trinh hoa hoe xay ra: 2Al, + Fe:Osy — Al:Qay, + 2Fey. Biét nhiét toa ra khi 1,0 mol Fe:0s phan (mg |4 840
kJ. Nhigt tda ra khi diing 214 gam hén hop X 1a Q (kJ). Xde dinh gid tri Q. Gia sir hidu suiit phan img dat 95%.

Hurdmg din
PTHH: 2Al, + Fe:Ony — Al:Oyy + 2Fey A HY, = -840k]

Al:2; -

o (A28 g [27.2041600=214 _ose o0 oca t0s kg
Fe,0, :a —+a =1 {mol)

PHAN B. T LUAN (14,0 diém) _

Thi sinh lam tir Ciu 1 dén Ciu 4 (néu thidu gidy c6 thé viét vio mit sau ti gidy dé tring ciia dé),
Ciu 1. (3,0 diém)
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1. Eﬁng thyre nghiém, ngudd ta xéc dinh doge bin kinh cia ede nguyén nir K, Ge va Ca (khéng tuomg dmg) 14 0,122 nm; 0,174
mm; 0,203 nm. Biét cic nguyén td trén déu thude chu ki 4 trong bang tuin hodn cic nguyén to héa hoc. Cho so higu nguyén
trcia K= 19; Ge= 32 va Ca =20,

a) Hiy xéc dinh bin kinh clia cdc nguyén trén vi gidi thich. )

b) O diéu kign thuimg, cic don chit kim loai & :hg riin vé ¢6 cliu tao tinh thé (trir Hg & thé long). Cho kiéu mang tinh thé cia
K vi Ca & bang dudéi ddy. Gid sir tai cac nit mang 13 che nguy@n tir K (M = 39 g/mol) va Ca (M = 40 g/mol).

Lip phurong tim khdi Lip phuremg tim mit
Tinh khai lugmg riéng cua hai kim loai K va Ca, so sdnh va giai thich cic gid trj tinh dugc.

Huémg dan
a. Trong cl.m,g mq:lt chu ki, theo chiéu ting dén ciia dign tich hat nhan thi ban kinh nguyén tr giam dén nén ban kinh nguyen tir
clla cdc nguyén to 1a K (r=10,203 nm); Ca (r= 174 nm); Ge (r= 0,122 nm).

K:glip=2

b. O mang co s& ciia mbi nguyén td (K, Ca) co sé nguyén tir 14 -
a:B.-I-!--i-ﬁ.E-d

33
- Vi nguyén tir K: 45 dfic khit =22 xR? : [“_'3. = 68%
3 V3 )

afT

Thé tich 1 nguyén nr K: \I’nn%-d

-aR'=>D= m =1,256 (g/ecm")
N, 3 4nR'N,

1
- Vi nguyén tir Ca: 9 diic khit = 4.%11:R"‘ :[ZJER) =74%

M74% _4 oo _ 3M.74%
DN, =t *N,

Khoi lugng riéng cia Ca ldm hon K, vi: nguyén t6 Ca c6 d6 dc khit cao hon nguyén 16 K, mét dd nguyén tir trong tinh thé Ca
lém hom trong nguyén tr K., khii luong mol coa Ca lim h:m K.

Thé tich | nguyén tir Ca: V, = =2,227 (g/em’)

2. Mudi iin duge khai thac tir mude bién, mo mudi, hu muoi lhlmng cd ]an tap chat nhwr MgCI:. CaCly, CaS04 lim cho mubi
©o vi ding chat va d& bj chay nude gf.}r anh romg xau tai chit lugmg mudi. Mot logi mudi thd thu duge bing phuong phap
bay hoi nuéc bién cd thinh phnn khai lwgng nhu sau: 97,625% NaCl; 0,190% MgCly; 1,224% CaS0y; 0,010% CaCly;
0,951% H:0. e Iualbo]:mn tuﬂnm:tgpchntdum:hngcac ket tia, ngudi ta ding hon I.w'pﬁgnm MNa,C0s, NaOH, BaCl,
cho vio dung dich nude mudi trén. Gia sir két tia chi gbm CaCOs, Mg(OH):, BaSO, va khang co khi thodt ra

4
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a) Viét cic phurong trinh hod hoc xay ra khi logi bé tap chét ¢6 trong miu mudi trén.
b) Tinh khii lugng (kg) hin hep A cin ding dé loai bo hét tap chit co trong 3,0 tin loai mudi wén.

Hurdmg din

a. MgCl; + 2NaOH — Mg(OH): + 2NaCl CaS0y + Na:C03 — CaC0s + Na:S0y

kmol: 0,06— 0,12 027— 027 0,27
CaCly + NaC0; — CaC0; + 2NaCl Na;80, + BaCl, — BaS0, + 2NaCl

Kmaol: (1 : 370)= (1 : 370) 027— 027

b. Khéi lugng hén hop A can ding i m = 0,12.-m+[u.27 + ﬁ]_lﬂﬁ +0,27.208 = 89,8665 (kg)

Ciiu 2. (4,0 diém)

1. Chal khi A rit dic, khing maw, khdng mii. Chn khi A di qua ﬁng dyng Cu dur, nung nong, thu duge khi B va chit rin
frong ung :huyE’n diin tir mau den sang mau do. Néu cho khi A phan img vai hoi nuoe & nhigt do cao thi thu d:uvl: k.'hl Bva
khi D. O diéu kign thich hgp, khi D tac dung véi khi Nz thu dwge khi E. Trong céng nghigp, chit rin R duge sin xuit bing
cich nén hdn hgp gom khi B va khi E o nhiét 46 vaapsuatcau Hoa tan chit rin R vao nirée thu duge dung djch chira chit
G. Khi cho dung dich G tic dung vii dung dich Ba(OH), dlr'll'l.ﬂjl' tao ra khi E va két wa L. Néu cho dung dich G tac dung véi
dung djch HCI dur thi tao ra khi B.
a) }(lu:dmhcnc chit A, B, D, E, R, G, L thod min céc tinh chit rén.
b) ‘ﬁ"'et_phunn_g trinh héa hoc clia :ﬁr: Ehan img xiy ra.

Hl.mrngdﬂ.n
A:CO |D:H, : R:(NH,},CO :L: BaCO,
" |B: co, E.HH 'lG: (NH,),CO,
b. CO + CuOigeny —— Cuyany + CO: CO+H0 —— CO:+H: N:+3H: = 2NH;
CO: + 2NHy — == (NH2):CO + H:0 (NH:):CO + H:0 — (NH.):CO;
{NH:CO + Ba{OH): — BaCOs + 2NH» + 2H:0 (NHa12C0s + 2HC| — 2NHLC + CO: + H:0

2, Bing kién thirc hoa hec, hay giai thich vi viét phuemg trinh hoa hoe xay ra trong cac tnrimg hop sau:

a) Mt trong eac img dyng cia khi chlorine 1 xir Iy mude sinh hogt.

b) Phén lan nung chay (thanh phin chinh l4 calcium phnspha.ll:e} dm;lc khuyén cdo chi thich hop sir dyng cho dét chua.
¢) Tau cho ammumll.lm nitrate di phat né manh khi tiép xic vii nguun nhiét tai cang Beirut-Lebanon.

d) Sir dung glam in dé lam sach vét gi sét cua cic vil d.ung_g sdit, thép...

Hudmg din . )

a. Khi Clz tan trong nuoe tgo murde Clo: Clz + H:0 = HCl + HCIO; trong d6 hypochlorous acid 1i chat digt khuin mahj, pha
hay enzyme va ciu triic t bao vi tring, vi khudn,

b. Phin lan nung chay c6 thanh phén chinh 1a Cas(PO4): it tan trong nude, ciy khé hip thy. Khi bén cho dét chua (chira H')
thi phin tan dén, ciy dé hip thy vi: Cay(PO4s)us + 4H* — 2H:POy g + 3Ca™ g

¢. Ammonium nitrate dé gy nd khi tiép xiic ngubn nhigt: NHINOy —— NO + 2H:0

d. Gidm an (CH:COOH) gitip lim sach vét gi sét (chi yéu chira FeOn): 6CHyCOOH + Fes0s — 2Fe (CHACO0): + 3H,0

3. Gang vi thép 13 nhﬁngwl ligu quen thuge trong linh vire xdy dymg va nhiéu linh viyre khic. Gang vl thép 12 hai hgp kim
quan trpng cia nguyén o X vl nguyvén 16y va mit 56 nguyeén th khac, trong dd, hiam luegmg nguyén X khodng 95%, con
ham lugmg cua Y nho hon 5%. Dot chay Y trong oxygen tao ra acidic oxide £ va mjt oxide trung tinh T.

a) Xacdinh X, Y, ZvaT.

b) So sanh ddc tinh cia oxide £ va T, Lﬂjl' mit vi dy trong thyc 1@ vclmﬂng]wpgaydvccuaumd:cudoc tinh lém hon.

¢) Ngudri ta diing m (tan) mdt loai phe ligu cd thanh ptﬂll gom 40% X005, 1% Y, con lai li X dem luyén vdi 6 tan gang chira
5% Y trong o luyén thép Martin, d& thu dm;n: mét logi thép chira 2% Y. Tinh m. Biét phuong trinh héa hoe ciia phan img xay

ra trong 16 luygn thép la : 2X0: + 3Y — s IYO: +4X.

Hudmg dan

a X: Fe,¥:C,Z: CO, T: CO

b. Khi CO (T) djc tinh manh hon CO:. Khi CO; it dic, nhungcrnmlgdqcm giy ngat c& do lam giam nong dé Os trong
khéng khi. Khi CO rit ddc, né lién kztvaamogluhmngénmnmﬂu viin chuyén oxygen lén nio: Hb + CO — HbCO lam co
thé budn nin, chong mit, ning hom lim mat ¥ thirc va din dén tir vong.

S
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c. Phé ligy™'

Fe,0,™ :0,4 Fe™™ :5,7 Fe .
ke +Gang"™| 7 —»1‘11.5.:||Cm . 2Fei0y + 3C —— 300 + 4Fc
C'"™ :0,01m | Fe™ :0,59m :0,3

—2 ,0.0im+0,3-12] 2¥M3 | o |m+6—aa| 243N 23482 (thn).
160.2 160.2

Ciin 3. (4.0 diﬁm}

1. Cho bon lp, mdi lp th,mg mqt trong cic dung dich hydrohalic acid khac nhau ki higu ngiu nhién 13 A, B, C, D. Biét :ﬁn,g
- Dung djch A khéng mau, dé liu tmng khéng khi thi chuyén thanh mau \-'a.ng nau.

- Dung dich B e6 tinh m:ld_]ﬂ:u co kha ning dn man thuy tinh {1:6 thanh phan chinh la Si0;).

- Dung d;:h C duge tim thay trong dich vj da diy cia con ngudi. Khi cho dung djch silver nitrate vio dung dich C thi thiy
xudt hign két tia mau tring.

= Dung dich D tic dung duge vai dung dich iron(111) chloride cé chira hé tinh bdt thi dung dich xuét hién mau xanh den.

a) Xéc dinh chit trong cic dung dich A, B, C. D. Viét phuong trinh héa hoc cia cic phin (mg xdy ra.

b) Néu hién tugng vi viét phuong trinh hoa hoc cua cic phan (mg xiy ra (néu cd) khi cho dung dich silver nitrate viio timg
Idun_g dmhﬁu B, D.

Hudmg din

n. A: HBr B: HF, C: HCI, D: HI. PTHH: 2HBr + 0,50: — Bryjisg + H:0

4HF + 8i0: — SiF, + 2H-0 HC1+ AgNOs — AgCl |iing + HNO, 2HI + 2FeCly — 2FeCl: + 12| + 2HCI

12 sinh ra khién ho tinh bt xudt hign méu xanh den.

b. Khi cho AgNOs vio timg dung dich HBr, HF, HI

- Dung dich HBr xuat hién ket tia ving nhat: AgNO; + HBr — AgBr] + HNO;

- Dung dich HF khing cd hién nrmg

- Dung dich HI xust hién két tia ving dim: AgNO; + HI — Agl| + HNO,

2. Sulfur dioxide 1 mét trong cac tic nhin giy mua acid, phat thai chi yeu tir cic qué trinh dot chdy nhién ligu nhu than 4,

xfing, ddu, ... Trung binh mt ngay, mdt nha may nhiét dign sir dung hét 6000 tin than da (chira 0,8% sulfur vé khéi lugng) dé

lim nhién ligu.

a) Tinh thé tich (& dke) khi sulfur dioxide 16i da do nha may phit thai ra trong mdt ngay.

b) Mt trong cic phuong phﬁ? logi bo sulfur dioxide ra khoi khi thai cua nha may nhigt dign 1a cho khi thai 1§i qua dung dich

calcium hydroxide (dang huyeén phi), sin phim cudi cing thu dwge li thach cao Ca$04:.2H;0. Cho cic phwong trinh héa hge:
(1) 280: + 2Ca{0OH); + 0 — 2CaS0, + 2H:0 {2) CaS0Oy + 2H:0 — CaS04.2H:0

Tinh khdi lirgng calcium hydroxide cin ding mdi ngiy dé loai bo 90% lwgng sulfur dioxide trong khi thai va khéi lugng

thach cao teong (mg thu dige. Gia thiét eong hoa tan cia CaSOy chiém 0,6% khéi hegng CaS0s tao thinh.

¢) Lugng khi sulfur dioxide con lai (khéng bi hip thy), tiép tye duge xir 1y qua mot s& quy trinh khic. Gid thiét c6 1% |

khi sulfur dioxide nay khuéch tén vao khi quyén, roi bj chuyen hoa hodn toan thanh sulfuric acid trong nude mua theo Lm'ng

50; — 50; — H;50:. Tinh thé tich nude mua bj nhiém acid, gia thiét ndng 49 sulfuric acid trong nude mua 14 1.10° M

Hurdmg diin
a, Thé tich khi SO; t6i da nha may phét thai trong mit ngay ld V = 6.10°.0.8%

b. Khéi ligng Ca(OH): cin ding mdi ngay la m =—ﬁm[;';‘m.m.u =99,9 (tin)

24,79 =37185({m")

Khéli hogng thech cao thu duge & m' = —mmm;m

¢. PTHH: S0; +0,50; — S0y S0; + H:0 — H:504
6.10°.0,8%.10%.1%
32.10°

A100% — 0,6%).172 = 230, 8068 (tdn).

Thé tich lugng mua nhidm acid 13 V = =150.10* {m’)

3. DAP la mét logi phin bon kép cé thanh phin % vé khoi lwgng cac nguyén 1o N, H, P, O lan lugt 1a 21,212%; 6,818%;
23 485%; 48 485%

a) Lip cong thirc phin tir cia DAP, cho biét cong thirc phiin tir tring véi cong thirc dom gidn nhit.

b} Vi sao khing nén bon phin DAP ciing vai voi bjt?

c) D¢ sin xudt DAP, ngurin ta ding cac chit sau: Na, Ha, Cas(POu): va HaS0..

- Viét cic phiromg trinh hoa hoc xay ra trong qui trinh sén XUt :

- Tinh |‘.*t'u:1 tich (& dke) khi Nz, khi H: va khoi lugng Cas(PO4):, khoi lwgng dung dich H-50, 98% cin diing d€ san xuit ra
105,6 tin DAP. Biét hiéu suit ciia toan bd qua trinh 1a 80%.
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Hunimg diin

N.H PO
a]"~HPG—EEE%ﬂﬁl&ﬁﬂlﬂﬂ?&?ﬁ.}ﬂﬂ 2:9:1:4> l: T

1471 3 NH, ), HPO,

b. Bén DAP ciing vi bt thi phin von cyc, kho tan trong nudc, ciy kho hip thy dudmg chat va mit dam:
2(NH.):HPO, + 3Ca(OH): — Cas(POu)z] + 4NH; + 6H:0 (NH4):HPOy + Ca{OH): — CaHPO,| + 2NHs + 2H=0

c. M:+3H: = 2ZNH: Cay(POy) + 3H:50y — ZH:POy + 3CaS0y 2MHs + HsPOy — (MH1):HPO,
L]
Thé tich khi N: cln 14 V, = % 24,79 =24790 (m); thé tich khi Hs cln 1a V, = 3., =74370 (m")
105,6.310 105.6  3.98

Khéi lugmg Cas(POs) cin 1d m, = =155(tdn); khéi hromg H:S04 98% cin 1 m =150 (tdn)

L 132.80%.2 |32 BO% 2.98%
Ciiu 4. (3,0 diém)

1. Tir tinh bit (co trong céc logi ngii coe nhu ngd, liza mi, diu twong, ...) ngudi ta ¢ thé chuyén héa thinh ethanol (C:HsOH)
dé san xuit sinh hoc. Xing sinh hoc dwge tao thanh khi pha trjn cthanol vai xing Iru:fcn thong (coi nhur chi oo CeH g ) v ty
1§ khac nhau. Vi dy, xdng ES cd ty 1§ 5% ethanol va 95% thé tich xing l'm:.rm thong

a) Dt chiy hoan todn | mol ethanol gidi phong 1367 kJ nhiét lugng, dot chay hoin todn | mol CsH s gigi phong 5450 kJ
nhigt lugng. Tinh nhigt lugng giai phong khi dot chay hoan toan 1 lit xing ES. Phuong trinh héa hoe cia céc phan img chay
cdc chit: (1) C:HsOH + 30 —*— 2C0: +3H:0  (2) CaHis + 12,50; —— 8CO: + 9H:0

b) Tinh s6 mol CO; giai phong ra khi d6t chiy hoin todn 1,0 lit xéing ES vi 1,0 lit xiing truyén thing.

¢} Vi sao v|¢f,‘ sir dyng xdng sinh hpe 52 1a xu hudmg eia twomg lai?
Cho biét: Ich-:n i lugng riéng cua ethanol nguyén chit 14 0,8 g/mL cia xing truyén thing 14 0,7 g/mL.

Humlg diin

IC,H,OH :50 (mL)—222_, — 2> 40(g)
a E5"V| D : —>Q=ﬂ.l.'!6?+E.5¢50=329‘Eﬂ.36231{u1

(CyH, ™™ 1950 (mL)—70— ﬁﬁscg} 46 114
C,H,0H™ : SGEij—-—-—-;-ﬂ){g}

b. ES' P Vg, =302+ o2 8= 48,4038 (mol)
C,H ™" :950 (mL)—=7—+665(g) 46

Thé tich khi CO; khi dét | (L) xdng truyén thong 14 V = 1000.0.7 : 114 . 8 = 49,1228 (mol)

¢. B gidam khi phat thai coa xéng sinh hoc so v xing Iru}nén lhung la 100% = %ﬂ.dﬁ%

Vige sir dyng xiing sinh hoe s& 13 xu hudmg cia trong lai, vi: :

- Giam phit thai khi CO; rong: ethanol cd nguon goc sinh hoe nén CO: sinh ra khi dot chiy ethanol twong dudmg véi CO; ma
ciy xanh hap thy.

- Giam phy thude vao nhién ligu hda thach: ethano co thé san xudt tir phuremg phép sinh khéi [tu‘ phE phim ning nghié¢p).

- Xang sinh hoc chay sach hom, giam mudgi than, giam phat thai khi CO do qua trinh xing tru}rcn llmng chiy khimg hodn toan.

2. Trong khi thdi cia mt nhi may nhigt di¢n cd NG, va NO, goi chung 1d NO.. Mt nhd mdy nhi¢t dién cd luu lugng khi thai
trung binh 14 10° m/gi& véri tong ndng di NO, 4 800 ppmv (nong dd phan tridu theo thi tich), trong d6 NO va NO: lan lgt
chiém 80% va 20% veé thé tich.

a) Tinh liu lwgng MO, NO: (mol/gid) b trong khi thai ban diu.

b) Dé dim bio theo quy dinh ndng dd NO, thodt ra mdi trudmg khang virgrt qua 300 ppmv. Nhi may da dp dung quy trinh
cong nghé khir chon lpe xic tée (SCR). Khi NHy duge phun vao khi thai dé khir NO, theo hai giai doan:

Giai dogn | (Fast-SCR): NO + NO: + 2MHa — 2N: + 3H:0

Giai dogn 2 (Standard-SCR): 4NO + 4NH; + Oy — 4N; + 6H;0. )
Trong quy trinh ndy, giai dogan 1 coi nhwr xdy ra hoan toan, giai doan 2 xay ra vai higu sudt 92%. Tinh lwu lugmg NH; toi thiéu
(kg/gidr) can ding cho qué trinh Fast-SCR vi Standard-SCR dé khir NO, vé mirc cho phép. Cic thé tich khi do & dke.

Hudmg din

: &00 . [NO*™ .64, MNO:2581,686 :
. Thé tich NO, ld —— 10° =80 (m’ *)= Mol Vgio).
% The deh NOWI& | oo ™02 .16™ ) 7 MlNo. 6454215 OVED
b. Thé tich khi NO drge lam sach i V, = 50.80% = 40 (m") va khi NO: 1 Vs = 50.20% = 10 (m’)
(Fast-SCR): NO + NO; + 2NH; — 2Nz + 3H:0  (Standard-SCR): 4NO + 4NH; + O3 — 4N; + 6H:0
Thé tich pir (m") 10 «—10— 20 92930 = 27,6 27.6— 276
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Viiy luu lugng thi thidu NH; cin xir 1y cho ci hai qui trinh 1 m = :fl?z

£l

17=32,642 (kg).

—_—HET—
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