Kinh chao quy Thay Co. Truoe hét minh xin cam on quy Thay C6 da bo thoi gian, cong stc dé tham
gia du an nay. Thay ¢6 can hiéu rd nhiém vy cia minh lam gi ? - Chung ta s& soan moi giao vién 1
chuyén dé theo danh sach di phén (trén hinh). - Mdi chuyén d& soan déu c6 1 mau chung (file mau
kém theo). Yéu cau ciia mdi chuyén dé 1a thay co s& chon loc hodc phat trién cac ndi dung theo sach
gido khoa thanh cac chuyén dé HSG vdi céac bai tap di sau vao ban chét, qua trinh tinh todn s€ han ché
t6i thiéu. - Han nop cubi 1a ngay 10/07/2024 (yéu cau ding han) - Du 4n nay
chay song song v6i dy 4n mang dai tra nén ca 2 dy an s€ dung chung san pham. => Thay C6 c6 gi
chua rd thi nhén tin riéng cho minh, khong nhan trén nhom (dé tranh troi thong bao)

Miu soan thir 2 gianh cho cac chuyén dé HSG hodac 6n chuyén hoa

con vé phan co gido hoi tai sao sgk k c6 ma van cho viét , thi 16p 9 va chuyén rat rong, khong co bo 1
chuyén dé nao ca? day ciing la khing dinh cia rit nhiéu thay co truong chuyén, bai dé hoc sau thi
kién thirc can lién mach, carbon - silicon rat qua trong trong hiru co va cong nghiép

Quy udc tén file: Chuyén Pé S6..... + Tén chuyén dé + Tén Tac Gia + Tén Dja Phuong

VD: Chuyén d& 33 — Nhan biét cac chit vo co — Nguyén Quéc Diing — Gia Lai

- Han ndp cudi 13 ngay 10/07/2024 (yéu cau dang han)
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Tén Chuyén Dé: CARBON - SILICON

Phin A: Li Thuyét
I. CARBON VA HQP CHAT CUA CARBON
1. CARBON
1.1. VI TRi — CAU HINH ELECTRON

* Vi tri: O thit 6, nhém IVA, chu ki 2 cia bang tuan hoan.

* Cau hinh electron: 1s%2s%2p.

* Hoa tri: IV (hodc II trong 1 s6 hop chat).

* Cac s6 oxi hoa thuong gép cua C: -4, 0, +2 va +4.
1.2. Tinh chat vat li

Nguyén td carbon c6 ba dang thu hinh chinh 13 kim cwong, than chi va fuleren

Kim cwong Than chi Carbon v6 dinh hinh

Kim cwong 1a chat tinh thé | Than chi 13 chét tinh thé mau xam | Than g0, than xwong, than
trong suot, khong mau, khong | den, dan dién tot. mudi,... dugc goi chung la

dan dién, dan nhiét kém. carbon v0 dinh hinh.
‘:'__‘—% —'—.E_—"

Lidn két yéu
gilta cde Idp
sl

CAu trac 16p

Cau tao x0p

Cau truc tu dién déu

- C6 kha nang hap phu manh
cac chat khi va chat tan trong

- Do cau triic nay ma than chi mém,
khi vach trén giay n6 dé lai vach

- Do céu tric nay ma kim
cuong rat clmg, 1a chat ctng

nhét trong tit ca cic chat. den gdm nhiéu 16p tinh thé. dung dich.
1.3. Ung dung
Kim cwong Than chi Carbon vo6 dinh hinh
- Dung lam d6 |- Dung lam dién | - Than cdc duoc dung 1am chit khir trong luyén kim, dé

trang stc, ché tao
miii khoan, dao cét
thuy tinh, lam bt
mai.

cuc, 1am ndi dé ndu
chdy cac hop kim
chiu nhiét, ché chat
boi tron, lam but chi

luyén kim loai tir quang.

- Than gb duoc dung dé ché thudc sting den, thube phao.

- Than mudi dugc dung lam chat don trong cao su, dé san
xut myec in, xi danh giay,...

den. - Than hoat tinh dugc dung trong mat na phong doc va

trong cong nghiép hoa chat.

1.4. Trang thai tu nhién

* Trong tu nhién, kim cuong va than chi 13 carbon ty do gan nhu tinh khiét.

* Carbon con c6 trong cac khoang vat nhu canxit (da voi, da phén, da hoa, déu chtra CaCos),
magnesit (MgCQs), dolomite (CaCO;.MgCO:s),...

* La thanh phﬁn chinh cua cac loai than mo (than antraxit, than md, than nau, than bun, ching khac
nhau vé tudi dia chit va ham luong carbon), dau mo, khi thién nhién.

* Hop chat cua carbon 1a thanh phan co sd cla cac té bao dong vat va thuc vat, nén carbon co vai tro
rat 16n ddi véi su sbng.

1.5. Tinh chit héa hoc

Trong cac phan Gmg oxi hoa - khtr, don chét carbon c6 thé ting hodc giam sb oxi hoa, nén n6 thé hién
tinh khir hodc tinh oxi hod. Tuy nhién, tinh khir van 13 tinh chét dic trung cta carbon.

Tinh oxi héa Tinh khir
*Tac dung voi H, * Tac dung voi O,
C+2H, - CH, C +0, —— CO,
I e . .
Tac dung wty;z kim loai C +CO, — 2., 20
L +Al -= AlL, (aluminium carbide) | * Tdc dung voi hop chat
C +4HNO, —*— CO, +4NO, +2H.0
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2. HQP CHAT CUA CARBON
2.1. OXIT CUA CARBON

CARBON MONOXIDE (CO) CARBON DIOXIDE (CO»)

Tinh chat vat li

- Carbon monoxide 1a chat khi khéng mau, | - CO, 1a chat khi khong mau, nang gap 1,5 lan
khong mui, khong vi, hoi nhe hon khong khi, | khong khi, tan khong nhiéu trong nudce.

rat it tan trong nudc, rat bén véi nhiét. -0 trang thai ran, CO; tao thanh mot khéi tréng, goi

- Khi CO rat doc. 1a “nudc da kho”. Nudc da kho thang hoa ¢ - 78,5
°C, dugc dung dé tao mdi truong lanh khong c6 hoi
am.

Tinh chit héa hoc

1. Carbon monoxide 1a oxide khong tao | - Khi CO, khong chdy va khong duy tri sy chay cua

muoi nhiéu chét, n@n nguﬁyi ta thuong dung nhitng binh
-CO k‘héng tép dung véi nude, acid va dung | tao khi CO, dé dap tat cac dam chay.
dich kiém & diéu kién thuong. - CO; 1a oxide acid
2. Tinh khwr + Tac dung voi nudc
2CO0 +0, —— 2CO0, COz[k:, +H20“:, T HECDH,_H:,
3CO +Fe,0, — t, 3C0O, +2Fe + Tac dung voi dung dich kiém
Luu y: CO khir dugc nhidu oxide kim loai | €O, +N&OH — — NaHCO,
(sau Al trong day HDHH). CO, +2NaOH — — Na,CO, +H.0
Diéu ché

1. Trong phong thi nghiém 1. Trong phong thi nghiém
HCOOH — "%, O +H.0 CaCO, +2HC - — C&Cl, +CO, 7 +H.,0
2. Trong cong nghiép 2. Trong cong nghiép
* Khi than uot Khi CO, dugc san xuat bang cach nung da voi ¢ 900
H,0,, +C — 2. co +H, - 1000°C trong 16 nung voi:

| a
* Khi lo gas CaCO, —— Ca0 +CO,

C+0, - CO,
C +CO, - 2€0
2.2. carbonic acid . . N
Carbonic acid rat kém bén, chi ton tai trong dung dich loang, dé bi phan huy thanh CO, va HO.

H.CO, = = H" +HCO;

HCO, == H* +CO%
2.3. mudi carbonate )
2.3.1. Khai ni¢m — Tinh chat vat li
- Muoi carbonate 1a mudi cua carbonic acid.

+ Muc}i carbonate trung hoa: Na,COs; CaCOs;...
_ + Muoi hydrogen carbonate: NaHCOs; Ca(HCOs)y;. .. , N

- Mudi carbonate cua kim loai kiém, ammonium va da s6 cac mu6i hydrogen carbonate dé tan trong
nuoc. Cac muodi carbonate cua kim loai khac khong tan trong nudc.
2.3.2. Tinh chat héa hoc
a. Tac dung voi acid
Na,CO, +2HC — — 2NaCl +CO, T +H,0
COy +2H° - — CO,1 +H,0

NaHCO, +HCl — — NaCl +C0,1 +H,0
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HCO; +H" — — CO,1 +H,0
b. Tac dung voi base
NaHCO, +NaOH — — Na,CO, +H.0
HCO;, +OH" — — CG%’ +H.0
- — HCG, luong tinh.
c. Phan vmg nhiét phan o )
Cac muoi carbonate kim 102_1~i kiém deu bén véi nhiét. Cac muoi carbonate cua kim loai khac, cling nhu
muoi hydrogen carbonate dé bi nhiét phan huy. Thi du:

MgCO, —— MgO +CO, 1
2NaHCO, —*— Na,CO, +CO, T +H,0

Ca(HCO,), - CaCO, +CO,1 +H,0

2.3.3. Ung dung
- Calcium carbonate (CaCOs) tinh khiét 1a chat bot mau trang, nhe, dugc dung lam chat don trong
mot s6 nganh cong nghiép.
- Sodium carbonate khan (Na>,COs, con goi la soda khan) dugc dung trong cong nghiép thuy tinh,
d6 gdm, bot giit, ...
- Sodium hydrogen carbonate (NaHCO;) dugc dung trong céng nghiép thuc pham. NaHCO; con
dugc dung 1am thudc chira bénh dau da day (thubc mudi nabica).
II. SILICON VA HOP CHAT CUA SILICON
1. SILICON
1.1. VI TRi - CAU HINH ELECTRON
* Vi tri: O thr 14, nhém IVA, chu ki 2 caa bang tudn hoan.
* Céu hinh electron: 1s?25?2p®3s?3p’.
1.2. tinh chat vat li
* Silicon c6 hai dang thu hinh: silicon tinh thé va silicon vo dinh hinh.
- Silicon tinh thé c6 cu tric giéng kim cuong, c6 tinh ban dan,...
- Silicon v6 dinh hinh 1a chat bot mau nau.
1.3. tinh chét héa hoc
Silicon ¢6 cac s6 oxi hoa -4, 0, +2 va +4. Trong cac phan tng oxi hod - khir, silicon thé hién tinh khir
va tinh oxi hod.

Tinh oxi hoa Tinh khw&

- O nhiét d6 cao silicon tic dung véi cac kim loai | a) Tac dung voi phi kim
nhu Calcium, magnesium, iron, tao thanh silixua | S +2F, - — SF,
kim loai. . a .
Thi du SI +02 - 902
Mg +9 — 2, Mg, o b) Tac dung voi hop chat

(magie silixua) Si+2NaOH +H,0 — — NaSi0, +2H, 1

1.4. TRANG THAI TU NHIEN - UNG DUNG

1.4.1. Trang thai tu nhién

* Silicon 1a nguyén t pho bién thir hai, sau oxi, chiém gan 29,5% khdi lwong vo Trai Dat.

* Trong ty nhién khong c6 silicon & trang thai tu do, ma chi gip ¢ dang hop chét: chi yéu 1 silicon
dioxide; cac khodng vat siliconat va aluminosilicate.

1.4.2. Ung dung

* Silicon siéu tinh khiét 1a chét ban dan, duoc dung trong ki thuat vo tuyén va dién tir, dé ché tao té
bao quang dién, bd khuéch dai, bo chinh luu, pin mit troi, ...

* Trong luyén kim, silicon dugc dung dé tach oxi khoi kim loai nong chay. Ferosilicon 1a hop kim
dugc dung dé ché tao thép chiu acid.

1.5. PIEU CHE
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Silicon dugc diéu ché bang cach ding chit khir manh nhu Mg, Al, C khir silicon dioxide & nhiét
do cao.

Thi du: SO, +2Mg — — S +2Mg0

2. HQP CHAT CUA SILICON
2.1. silicon dioxide
* Tinh chdt vdt li: Silicon dioxide (SiO,) 12 chit & dang tinh thé, khong tan trong nudc.
* Tinh chat héa hoc
S0, +2NaOH ¢, — ™ NaSi0, +H,0
S0, +4HF - — SF, +2H.0
Dua vao tinh chét nay, ngudi ta ding dung dich HF dé khéc chir va hinh trén thuy tinh.
* Trang thdi tw nhién - Ung dung
- Trong thién nhién silicon dioxide ton tai dudi dang cét va thach anh.
- Silicon dioxide 1a nguyén liéu quan trong dé san xudt thuy tinh, d6 gom,...
2.2. Silicic acid
* Tinh chat vt li: Silicic acid (H,Si05) 1a chat ¢ dang két tua keo, khong tan trong nudc.
H.S0, — %% silicage
Siliconagel c6 kha ning hap phu manh, thuong duoc ding dé hut 4m trong cac thing dung hang hoa.
* Tinh chdt héa hoc: Silicic acid 14 acid rat yéu, yéu hon ca carbonic acid
Na,S0; +CO, +H.0 — — Na,CO, +H.S0, !
2.3. mudi siliconat
* Silicic acid d& tan trong dung dich kiém, tao thanh mudi silicate.
* Dung dich dam déc cua Na,Si0O; va K,SiO5 dugc goi 1a thuy tinh long.
* Vai hodc gb tam thuy tinh 1ong s& khé bi chay.
* Thuy tinh long con dugc dung dé ché keo dan thuy tinh va st.
III. MQT SO DANG BAI TAP
* Khir cac oxide kim loai ¢ nhiét do cao
- O nhiét do cao, CO, H,, . khtr cac oxide cua kim loai sau Al (tir Zn tro di).

a —_ . —_ —_
M.0, +yCO —"— xM + yCO, ~ |Mrgom =M jaatp 1 Mo @itp) =Neop =Neo,

a) Voi CO:
tD

Vidu: ZnO+CO ~ 77 Zn + CO,

.M,O, +yH, —2 XM + yH,0 = [Mengiom =M aitp ) i Mo t@itps =My p =Nio

20

b) Véi H

tD
Vi du:3H2 + Fe,O; — — 2Fe + 3H,0O

= M ginm =Mh jaeitp ) | | Mo it ) :{nEDp Ny, }:{HED3+HH3D}

~ 2:
¢) Véi hon hop CO, H
BiG n..
* CO, tac dung véi OH~ Mo, Mo,

XR@AT = o
Mo,

.
+T <1 - tomud HCO;, CO,d khi T <1: — CO, +OH — — HCO;
CO? :anmol {—El”—r n, =2a+b

HCO;:bmol |- n, =a+b

+1<T <2— tlo {

. n_. viin_.(hoEn .
(Khi tinh mol két tua ta phai so sanh mol =% e | e

)
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+T =2— £#0C0OJ,0H d khiT>2 — CO,+20H — — CO; + H,0

_BTC_,

Moo, =N o, mesao,
- Khi cho CO, vio dung dich Ca(OH), du thi san pham tao mudi trung hoa
BTNT.C
— BN n__ =n
C02 + Ca(OH)z (duw) - C&CO&L + Hzo €0, a0,

-Khi cho CO,up dung dizh Ca(OH), kheng chod — [N =N, - Ne,
CO: ; cmol HCO,

* Cho tir tir a mol H" vao dung dich chira b mol
— Phén ng x4y ra theo thu tu:
H* + CO: — — HCO; (1)

mol p : b~ b b
H®* + HCO; — — CO, +H,0 (2)
moltricp :(a- b) (b+)
+NQu Ng: >N, — Khe«ng ca phfheng (2) — kh«ng c CO, tora

+NQ(2)can,, , >n,.— HCO, d sup (2= no, =N, - N, =a-b
+ NQ i chotdtHH* @hd (@ can, ., <n.)— N =N +n,, =a+b
lamd CO
*  vpo dung dith chea cmal H'

* Cho tur tir dung dich chura bmal HCO;

L s
— Ha phtn eng xy ra @ing thd theo taly =% -2

nl—ﬂ:l::u'3
2H + COZ — — CO, +H.0 (1
i . 2 W - nH‘ :znn:t:-E +an:|::-'
H* + HCO; — — CO, +H,0 (2) e L

* Nhiét phan muoi carbonate
Céac mudi carbonate kim loai kiém déu bén vdi nhiét. Cac mudi carbonate cua kim loai khéc, cling nhu
muoi hydrogen carbonate de bi nhi¢t phan huy. Thi du:

MgCO, —*— MgO +CO, 1

2NaHCO, - Na,CO0, +CO, T +H.0
Ca(HCO,), —“— CaCO, +CO,T +H,0
2HCO; - CO¥ +CO,T +H,0

Phuong phap: Béao toan khéi lwong, bao toan sé mol nguyén tir
* Xac dinh thanh phan ciia thuy tinh khi biét % khoi lwgng Na,O; CaO va SiO,
bat cong thirc cua thuy tinh la:

xNa,0.yCaO.z SiO, Ta c6:
- _':.1'6.-"»55?:19 . eCald . '3.1'65{'03
YT 62 T 56 60
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Phin B: Bai Tap Puwoc Phian Dang (mdi dang t6i thiéu 10 ciu)
DANG 1: BAI TAP LI THUYET
Céu 1: Viét phuong trinh héa hoc ctia phan tmg mo ta thuy tinh bi acid HF in mon. Biét thanh phan
chinh cua thuy tinh 1a Na,SiO; (Na,0.Si0,) va CaSiO; (Ca0.Si0,).
Huwéng din gii
CaSiO3 + 6HF_> SlF4 + Can + 3H20
Na,SiO; + 6HF — SiF, +2NaF + 3H,O
Céu 2: (trich tir dé 10 chuyén TP HCM 2022-2023)
Cho so dd chudi phan tng sau:
X+ 2KHSO, — Al +B +2CT + 2D
BaCl, + KHSO, — Al + E + HCI
X +2KOH - Gl +H + 2D
H+2HCI-2E+CT+D
Xac dinh cac chit X, A, B, C, D, E, G, H. Viét phuong trinh hoa hoc cac phan ng theo so dd trén.
Biét rang mdi chir cai 1a mot chat vo co khac nhau va khi C khong 1am mét mau dung dich bromine.
Huéng din giai
Chét X: Ba(HCOs),, A: BaSO.l, B: K,SO,, C: CO,T, D: H,0, E: KCI, G: BaCOsl, H: K,COs
Ba(HCO3)2 + 2KHSO4 - BaSO4i + KZSO4 + 2C02T + 2H20
BaCl, + KHSO,; — BaSO4l + KCI + HCI
Ba(HCO3)2 + 2KOH — BaCO3J« + K2C03 + 2H20
K,COs + 2HCI1 — 2KCI + CO,T + H,O
Ciau 3: Xéc dinh chit, hoan thanh cac phwong trinh hoa hoc, ghi rd diéu kién phan tng, biét ring mdi
chir cai 1a 1 chat vo co khac nhau, A 13 hop chat cia Ba.
A+NaOH—-B|+C+D
C+E—-F+G1+D
A+H—-B+D
F+D—>I+K{+L1
Huéng din giai
A 1a Ba(HCO:s),; B: BaCOs; C: NaHCOs hoac Na,COs; D: H,O; E:HCI; F: NaCl; G: CO,; H: Ba(OH),;
I: NaOH; K: H,; L: CL.
PTHH:
(1) Ba(HCO:3), + 2NaOH — BaCO; + Na,COs + 2H,O
Hoac: Ba(HCO;), + NaOH — BaCO; + NaHCO; + H,O
(2) NaHCO; + HCl — NaCl + CO, + H,O
Hoac: Na,CO; + 2HCI — 2NaCl + CO, + H,O
(3) Ba(HC03)2 + Ba(OH)2 — 2BaCO; + 2H,0O

__ dpdd.cdmngng'n
(4) 2NaCl + 2H20 " 2 NaCl + H2 + CI2

Céu 4: (trich tir d¢ 10 chuyén Thai Binh 2022-2023)
Khi d6t than trong diéu kién thiéu khong khi thuong tao ra hdn hop 2 khi, trong d6 c6 khi X rat doc.
a) Viét cac phuong trinh phan Gmg xay ra? Néu bién phap han ché phat sinh khi X khi dot than?
b) Dan khi X qua 6ng dung bot oxide kim loai Y débt noéng, khi thoat ra khéi 6ng lam van duc nude voi
trong du. Oxide Y ¢o thé 13 nhitng chit nao trong s6 cac chat: MgO, ALL,Os, Fe;04, CuO. Viét phuong
trinh phan tng minh hoa?

Huwéng din giai

t?
a) PTHH: C + Oz - COz
t?
2C+0, — — 2CO

0
C+CO, = —72CO0 ’ )
Khi X 1a CO, khi CO rat doc, sinh ra do qua trinh dot than xay ra noi kém thong thoang, thiéu
khong khi. P& han ché phéat sinh CO, khi d6t than can chon noi thodng khi d€ cung cap dua O, cho qua
trinh chay.
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b) Khi thoat ra lam van duc nudc voi trong du 1a CO,.
Céc oxide phan tmg dugc v6i CO 1a Fe;O4 va CuO= Y ¢6 thé 1a Fe;04 hodc CuO

t°
PTHH: Fe;0, +4CO — = 3 Fe +4CO;

CuO + CO -5 Cu + CO,
Cau 5: (trich tir dé 10 chuyén Lao Cai 2022-2023)
Viét phuong trinh hoa hoc ctia cac phan ung xay ra khi: (coi cdc phdn g xdy ra hodan todn)
a. Dan mot lwong du khi CO di qua hdn hop ran CuO va MgO di duge nung nong, sau d6 hoa tan chét
ran thu dugc trong mot luong du dung dich HCI.
b. Nung néng hdn hop rin gdm AlLO; va CaCO; dén khdi lwong khong ddi. Sau d6 hoa tan hoan toan
lwong chit rin thu dugc trong lwong du nude.

Huéng din giai

Cac PTHH:

a.CO +CuO — — Cu + CO,
MgO + 2HCI — MgCl, + H,0

o]
b. CaCO; — — Ca0 + CO;
CaO + H,O — Ca(OH),
A1203 + Ca(OH)z e Ca(A102)2 + HzO
Cau 6: Néu hién tuong va viét phuong trinh phan Gmg xay ra (néu c6) & mdi thi nghiém sau
a) Dan tir tir dén du khi CO, vao dung dich Ca(OH)s.
b) Cho tir tir dung dich NaHSO, dén du vao dung dich K,COs.
¢) Cho tir tir dung dich NaHSO, dén du vao dung dich Ba(HCOs),
f) Cho hén hop ran gom BaCO; va K,SO, vao dung dich HCI du.
) P6 dung dich NaHCOj; vao dung dich Ca(OH),.
Hudéng dan giai
a) Hién twong: Xuat hién két tia tring, sau d6 két tia tan tao dung dich khong mau.
- Phuong trinh: CO, + Ca(OH), — CaCOs + H,O
COz + CaCO3 + HzO e Ca(HCO3)2
b) Hién tugng: Luc dau khong c6 hién tugng, sau do6 xuat hién khi khong mau, khong mui thodt ra.
PTHH:
2NaHSO4 + K2C03 g Na2$O4 + 2KHCO3
2KHCO3 + 2NaHSO4 — Na2804 + KzSO4 + 2C02 + 2H20
¢) dung dich Ba(HCOs),. Xuat hién két tia tring va c6 khi thoat ra
Ba(HC03)2 + 2NaHSO4 — NaQSO4 + BaSO4 + 2C02 + 2H20
f) Hién tuong: Xuét hién bot khi va két tia tréng.
Cho hdn hop ran gdbm BaCO; va K,SO, vao dung dich HCI du.

PTHH: BaCO; +2HC1 — — BaCl, + CO, + H,O

BaC12 + KzSO4 - BaSO4 + 2KC1
g) Xuat hién két tia van duc

NaHC03 + Ca(OH)z — NaOH + CaCO3l + HQO
hOé.C 2NaHC03 + Ca(OH)z — Na2C03 + CaCO3l + 2H20
Cau 7: Trong chuyén tham Khu du lich Tam Céc - Bich Dong, mot em hoc sinh yéu thich Hoa hoc da
mang vé mot lo chat 1ong 1a nuéc nho tir nhii d4 trén tran hang dong xudng. Vé phong thi nghiém, hoc
sinh nay da chia dung dich trong lo ra 3 phﬁn va thyc hién 3 thi nghiém sau:

Thi nghiém 1: Pem dun sbi phan 1

Thi nghiém 2: Cho phan 2 tac dung véi dung dich HCI.

Thi nghiém 3: Cho phan 3 tac dung v6i dung dich KOH.

Hay néu hién tugng va viét phuong trinh héa hoc ciia cac phan tng c6 thé xay ra & mdi phan.
Lo nudc ban hoc sinh mang vé 13 dung dich chira chii yéu Ca(HCO:),.

Huwéng din gii

+ TN 1: Pun sdi c¢6 cin tring 1a khi xuat hién do phan ung
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Ca(HCOs), = — CaCO; | + CO; 1 + H;0
+ TN 2: Cho tac dung véi dung dich HCI ¢6 khi thoat ra do phan g
Ca(HCOs), + 2HCl — CaCl, + CO; 1 + 2H,0
+ TN 3: Cho tac dung v6i dung dich KOH c6 két tua tring do phan tng

Ca(HCO3)2 +2KOH — C&CO}. l, + K2C03 + 2H20
Ciu 8: Hiy giai thich va viét phuong trinh phan tng xay ra (néu co):
a) Khong dung bép than dé suoi va o bép trong phong kin.
b) Khong thé dung khi CO, dé dap tat dam chay kim loai Mg.
¢) Khi ding nuéc giéng chira mudi Ca(HCOs),, sau mot thoi gian thay c6 16p chét cin ran bam & day
dung cu dun nudc.
d) Thudc chita dau da day chira mubi NaHCOs c6 tac dung trung hoa bét luong acid HCI trong da
day.

Huwéng din gidi

a) Vi trong diéu kién thiéu oxygen, than chay tao ra khi CO, khi CO két hop v6i hemoglobin trong
mau ngin khong cho mau nhan oxygen va cung cip oxygen cho céc té bao do d6 gy tir vong cho con
nguoi.

C+0, — = CO;

C+C0O, —— 2C0 hay 2C + Oy — — 2CO
b) Vi CO, phan u‘ng dugc voi Mg & nhiét do cao dan dén dam chay s& chay manh hon.

CO, + Mg _ﬁMngLC
hoac C02+Mg e MgO + CO
C+0, — = CO; hoac2CO+ 0O, — = 2CO,

¢) Ca(HCO3), — = CaCO;' +CO, + H,0
d) NaHCO; + HCl — NaCl + CO,1 + H,O
Cau 9: (trich tir d 10 chuyén Phan Bi Chau Nghé An 2022-2023)
Hoéa hoc 1a mon khoa hoc thyc nghiém, co nhiéu tmg dung trong thuc tién cudc séng. Hay giai thich
bang phuong trinh hoa hoc clia cac phan tng xay ra khi:
a) Pam chay c6 kim loai manh (nhu c6 Mg) khong dung khi CO, dé dap tit.
b) Dung cu bang thity tinh khong dung dé dung dung dich HF.
c) Trong ty nhién c6 nhiéu ngudn sinh ra khi HS nhung lai khong c6 sy tich tu H»S trong khong khi.
d) Dé loai boé mubi Fe(Il) c6 trong nudc ngam (thuong 1a Fe(HCOs),) nguoi ta cho nudc ngam chay
qua cac gian phun mua, sau d6 loc bo chat rin tao ra.
Huoéng din glal
a) Mg c6 tac dung duoc v6i CO, nén dam chay khong bi dap tit.

2Mg +CO, — — 2MgO +C
b) Thanh phan chinh cua thuy tinh la SiO,, HF c¢6 kha ndng phén tmg véi SiO; lam thuy tinh bi dn
mon.

4HF + Si0, — — SiF4 + 2H,0

¢) H,S tac dung véi O; trong khong khi. 2H,S + O, — 7 2S + 2H,O
d) Fe(HCO:3), tac dung véi O, trong khong khi tao thanh Fe(OH); va tach ra khoi nude.

4FC(HCO3)2 ‘+ Oz+ 2H20 - 4FC(OH)3 + 8C02
Cau 10: (trich tir dé 10 chuyén Binh Phwéc 2022-2023)
C6 5 chit bot KCLK.CO,.BaCO, K.80,.BaSO, cpi quno

trén. Viét phuong trinh héa hoc xay ra.

H;0 va CO, hay nhan biét céc chit

Huwéng din giii
- Lay moi chat bot mot it lam mau thi
- Cho 5 chat bot vao 5 6ng nghiém chira nuée
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+ Chét nao tan 1a KCI, K,COs, K,SO, goi 1a nhom 1

+ Chat nao khong tan 1a BaSO,, BaCO; goi 1a nhom 2

- Dan khi CO, du 1an lugt vao cac dng nghiém ciia nhom 2
+ Chét nao tan thi chat d6 1a BaCO;

+ Chét khong tan 1a BaSO,

BaC03 + COz + Hzo - Ba(HCO3)2

- Cho Ba(HCO:;), ¢ trén vao 3 dng nghiém cua nhom 1

+ Ong nghiém nao tao két ta thi chat ban dau 1a K,SO, va K,COs, két tiia ctia 2 dng nghiém nay goi
la nhom 3.

+ Ong nghiém khong hién tugng thi chat ban dau 1a KCI

- Dén khi CO, du vao két tia ctia nhom 3

+ Két tiia nao tan thi chat ban dau cua dng nghiém chira K,CO;

+ Két tua khong tan thi chit ban dau ctia 6ng nghiém chira K,SO,

K2C03 + Ba(HC03)2 - BaC03 + 2KHCO3

KQSO4 + Ba(HCO3)2 - BaSO4 + 2KHCO3

Cau 11: C6 bdn dung dich khéng mau dyng trong bdn lo mat nhén trong sb cac chat sau: KHSO,,
NaHCO,, Mg(HCO,),, Ba(HCO,),. Chi dung thém cach dun nong (khéng dung hoa chit khac) hay
nhan biét céc dung dich trén.

Huwéng din giai

Trich 4 mau thtr c6 danh sd. Nhiét phan 4 mau thir mau nao khong c6 hién tugng 1a KHSO,,

3 mau con lai c¢6 khi thoat ra. Ngung tu nudc cho vao sp 3 mau thtr trén mau thir ndo tan ra 1a Na,CO;
=> NaHCO3,

2 mau thir khong tan. Cho dd KHSO, vira tim duoc vao 2 mau thir con lai mau thir nao ko c6 két taa
=> Mg(HCO3)2

Mau thir két tia => Ba(HCOs),

Viét PTPU minh hoa:

2NaHC03 — N32CO3 + COz + Hzo

Mg(HCO3)2 — MgCO3 + COz + Hzo

Ba(HCO3)2 — BaC03 + COz + Hzo

2KHSO, + Ba(HCOs), — BaSO, + K,SO, + 2CO, + 2 H,O

Céu 12: Hinh v& du6i day mé ta phuong phéap diéu ché khi CO, trong phong thi nghiém:

Dung dich HCl &

Binh1 Binh 2
a) Tai sao khong dung dung dich H,SO, thay cho dung dich HCI1?
b) Pé thu duogc khi CO, tinh khiét, phai cho dong khi thu dwgc 1an lugt qua binh (1) va binh
(2) dung hoa chat gi? Giai thich?
Huwéng din gidi
a) Tao két tia CaSO,, phan tng xay ra khong hoan toan
2HC1 + CaCO3 - CaClz + COz + HzO
HzSO4 + CaC03 - CaSO4 + COz + H20
b) Binh (1) dung dich NaHCOs thu khi HCL.
Binh (2) dung dich H,SO, dac thu H,O.
Céu 13: Em héy cho biét nguyén liéu va phuong phap dung dé san xudt voi. Viét cac phuong trinh
hoa hoc chinh xay ra trong 16 nung voi. Cho biét wu diém ctia 10 voi cong nghiép.
Huwéng din gidi
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Nguyén liéu dung dé san xuét voi: CaCO; Ngoai ra con ¢ chit d6t 1a than da, cui, dau, khi ty nhién,
khong khi,...

Céc PTHH: C+ 0, — — CO,

CaCO; — — CaO + CO,
*Uu diém cta 10 voi cong nghiép:
- San xuét lién tyc- sau 1 thoi gian nhit dinh ngudi ta nap nguyén liéu vao 10; voi sng duoc iy ra qua
cua ¢ day 10;
- Khéng gay 6 nhiém khong khi (Vi khi thai 1 CO, duoc thu lai dé san xuat mudi carbonat, nuéc da
kho,...)
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DANG 2: BAI TAP CARBON, SILICON VA CAC OXIDE CUA CHUNG
Cau 1: Mot loai thuy tinh chira 13,0% Na,O; 11,7% CaO va 75,3% SiO, vé khéi lugng. Xéac dinh
thanh phan cia loai thuy tinh nay biéu dién duéi dang hop chét ciia cac oxide.
Huwéng din giai
Dat cong thirc cua thuy tinh la:

xNa,0.yCa0.z Si0, Ta co6:
5
.r:;-:::lg"ﬂ:”"?:?”"g:U._EI:CI._EI:I._ESS
62 56 060
= xipiz=l:1:0

Na,0.Ca0.6Si0,
Céu 2: Mot loai thuy tinh ding dé ché tao dung cu nha bép c6 thanh phan khdi luong nhu sau: SiO..
75,0%; CaO: 9,00%; Na,O: 16,0%. Trong loai thuy tinh nay 1 mol CaO két hop vo1 bao nhiéu mol
NazO va SlOz
Huwéng din gii

Dat cong thirc cua thuy tinh la:
xNa,0.yCa0.z Si0, ta co:
16,0 9,00 75,0

62 56 60
= x:1y:z=16:1:7.8
1,6 mol Na,O va 7,8 mol SiO,
Ciu 4: Nung noéng mot 6ng chira 36,1 gam hdn hop gdm MgO, CuO, ZnO va Fe203 roi dan hdn hop
khi X gom CO va H du di qua dén khi phan (mg xay ra hoan toan,thu dwoc 28,1 gam chét ran. Tinh
thé khi X (dktc) da tham gia phan ung.

=0,258:0,161:1,25

x:y.z

Hwéng din giai
8
IT\:H gm :rT-b[:IKitFI:I :3611_ 281‘1:8@“_"‘ I"ID :E :ﬂ,Sm

= Ny + Ny =M, =0,5— V =2240,5=112 't
Céu 5: Cho ludng khi CO du di qua 5,64 gam hoén hop X ,g(*)m Fe, FeO, Fe,0s, Fe;04 (dun nong) khi
di ra sau phan ung dugc dan vao dung dich Ca(OH), du thay tao thanh 8 gam két tiia. Tinh khoi lugng
cua Fe thu duoc. )

Huwéng dan giai

8 =0, 08 nol

V>Ca(OH), d = Neo, =N, ¢, =15

Ny =Ngg =Ny, =008

— T m, =m, - m, =5,64- 16.0,08=4,36 gam

Cau 6: Dﬁn 0,55 mol hon hop X (gém hoi nuéc va CO,) qua carbon néng do, thu dugc 0,95 mol hon
hop Y gom CO, H,, CO,. Cho Y hap thu vao dung dich chtra 0,1 mol Ba(OH), sau phan tng xay ra

hoan toan. Tinh khoi luong két tha thu duoc.
Huwdng dan giai

“ (CO:a
0.5 mol }{{HzOZC +C 095molY {CO,:b +BalOH), BdHCD3}2
Owforbo® Hoe ™ | BacO;
\ 2"

— n, =n, - n, =0,95- 0,55=0,4 ol
frlf =a+b+c=095

- c+2(a+b- 04)=a+2b— a+c=0,8
=n,,. - Ny, =02-0,15=005 ol - m=197.0,05=9,85 gam

— b=0,95- 0,9 =015 mol

—

= Ngrp,
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Cau 7: Dbt chay hét m gam carbon trong oxygen thu dugc hén hop khi A gdm CO va CO,. Cho hén
hop khi A di tr tr qua Ong str dyng 23,2 gam Fe;O4 nung nong dén phan tng két thac thu duoc chat
rin B chua 3 chit (Fe, FeO, Fe;04) va khi D duy nhit. Hp thy hoan toan khi D béi dung dich
Ba(OH), thu dugc 19,7 gam két tua va dung dich X. Bun nong dung dich X thu thém 14,775 gam két
tua ntra thi két thuc phan tng. Cho toan b chat ran B vao dung dich CuSO4 du, sau khi phan tmg xay
ra hoan toan thi lvgng CuSO, dé phan ung la 0,03 mol; dong thoi thu duge 21,84 gam chat ran E.
a) Viét phuong trinh hoa hoc xay ra.
b) Tinh m va ti khoi cua A so vé1 H,. 3
Huwéng dan giai

a) Cac phuong trinh hoa hoc xay ra:

2C0+0, —— 2C0 (1)

C+0, — — C02 2)

Fe;0,+CO  — — 3FeO+CO, (3)

FeO+CO —— Fe+COs (4)
COz + Ba(OH)z — BaCO3 + HzO (5)
2CO; + Ba(OH)2 i Ba(HCO3)2 (6)

Ba(HC03)2 - _) BaC03 + COz + HzO (7)
Fe + CuSO; — FeSO;+ Cu (8)
Chét ran E chtta: Cu, FeO, Fe;0,
b) Theo cac phuong trinh (1) — (7):
19,7 14,775
Ne =Nep, = 107 +2. 107 =0,25(mol)
— m=0,25.12=3 gam
Chét rin B chira: Fe, FeO, Fe;0, ¢ s6 mol 14n luot 14 x, y, Z.
Theo cac phuong trinh trén va bai ra ta co6:
x= 0,03
64x + 72y +232z=21,84
23,2

X+y+3z= 232
Suyra: x=0,03; y=0,18; z=0,03
— M= My, T Mpeo + Mrezos = 21,6 gam
Theo dinh luat bao toan khéi luong:
ma + Mre3o4 = Mp 1T Mcoz
— my =0,25.44 +21,6 —23,2=9,4 gam

04 =18,8
—  Tikhéi ctia A so véi H, 1a: -25-2
Cau 8: Suc 4,48 lit khi CO, (dktc) vao 1 lit dung dich hon hop Ba(OH), 0,12M va NaOH 0,06M. Sau
khi cac phan tmg xay ra hoan toan thu dugc m gam két ta. Xac dinh Gia tri cta m.
Huéng dan giai

Neo, :% =02, n,,, =1006=0,06 nol; n,_,, =10,12 =012 mol
n. 03 (CO?% :a
= Ny =My * 2n Neaon), =03—- 1< ﬂi; :U,E =15<2 — tlo HCO: - b

-Tlen, =2a+b=03 [a=01
~Tn,, =a+b=02  |b=02
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TathBy Nege <N = Neggo, tyhh theo Ny = Moo, =Ngpe =01
~ Mo, =0,1.197=19 7 gam

Cau 9: Hap thy hét 5,6 lit khi CO, & dktc vao dung dich gdm 0,15 mol BaCl,; 0,08 mol Ba(OH), va
0,29 mol KOH sau phan tmg hoan toan thu dugc dung dich A va m gam két tua. Tinh gia tri cia m

Huwéng din giai
Ncor = 5,6: 22,4 = 0,25 (mol); nga- = 0,15 + 0,08 = 0,23 (mol); now. = 0,08.2 + 0,29 = 0,45 (mol)

n
1‘,_.‘- OH :D.45:1.8‘:2

Taco: @ o —> ta0 2 mudi HCOy va CO; >
OH + CO, — HCOy
20H+ COy— COs> + H20

' x+y=0,25 _ x=0, DSZnHED;
{ x+2y=0,45 y=(l_2=nm;
=> Mguco3 = 0,2. 197 = 39,4 (g) (tinh theo CO;* chir khong theo Ba *)
Cau 10: Syc tu tor CO, vao V lit dung dich Ba(OH), o.10 I
0,5M, két qua thi nghiém bicu dién trén d0 thj sau. Xdc _ oos - .
dinh gié tri cia V. Z oos .
ié 0.04 -
@ 0,02 -
0,00 + -
] b 2b

Sdmol OOy

Huwéng din giai

Luong két tia thu duoc khi sé mol CO, = 2b khéng bang luong 2 1an lugng két tia khi mol CO, =b.
Suy ra két tua tan.
Khi mol CO, bang b
CO, + Ba(OH), — BaCOs| + H,O (1)
b b=10,06 (mol)
2b =10,12 mol
+ Két tua hinh thanh: CO, + Ba(OH), — BaCO;| + H,O (1)
0,5V 0,5V 0,5V (mol)
+ Két tua tan: BaCO; + CO, + H,O — Ba(HCOs), (2)
X X (mol)
mol CO, phan tng = 0,5V + x=0,12
mol két tiia thu dwoc sau phan tmg: 0,5V — x = 0,08
V=0,2lit
x = 0,02 mol
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DANG 3: MUOI HCO5 VA CO;*
Céu 1: (trich tir d 10 chuyén Hai Phong 2022-2023)
Hoa tan hoan toan 34,7 gam hdn hop A gdm CaCO; va mot mudi carbonate ciia kim loai R vao dung
dich HCI 25% vira du, thu duoc 5,6 lit CO, va dung dich B chtra hai chét tan trong d6 nong d6 cua
CaCl, 1a 17,218%. Xéc dinh kim loai R. Biét cic phan tig xay ra hoan toan.
Huwéng din gii

CaCO; +2HCl — CaCl, + CO, + H,O (1)

R,(COs), + 2nHCI — 2RCl, + nCO, + nH,O  (2)

_Meo, 0,25 mol
- Theo (1), (2):

n
+ MHei=27¢0: = 5 mol

100
= Mana=0,5.36,5. 25 =73 gam
- Ap dung dinh luat BTKL:
Mp=M 4 +Myq e —Meo,=34,7+73—-44.0,25=96,7 gam
17,218

=16,63(g)

= m,(CaCl,) =96,7.

_ 96,7.100.17,218
: nCaCO nCaCl 111 100

=0,15mol

= My (co,),=34,7—0,15.100=19,7 gam
_0,25-0,15_0,1
n n
0,1
= JR+60n=19.7: 7 =197n = R =68.5n = n =2= R =137(Ba)
Céu 2: Cho dung dich chira 5,18 gam mudi cta acid carbonic cta kim loai A tic dung vira da véi
dung dich chira 2,4 gam mudi sulfate trung hoa cua klm loai B (hoa tri II), sau phan ing hoan toan thu

dugc 4,66 gam két tia. Xac dinh cong thirc hai mubi ban dau (gia s sy thuy phan cia cac mudi
khong dang ké).

=Mg co,),~

Huéng din giai
Vi mudi ctia carbonic acid ctia kim loai A nén ta xét hai truong hop
- Truong hop 1: mudi 1a mudi trung hoa, goi cong thirc mudi la: A,(COs), voi
n la hoa tri ctia A. Phuong trinh hoa hoc:

Az(CO3)n + HBSO4 - Az(SO4)n + HBCO3
Mol: X nx X nx
Do khéi lwong mol gbe SO,>> khdi lugng mol gbe CO5> VA My wa < Minui carbonate ban a3 NEN khOng c6 két
tta 1a Ax(SO4)n. Mat khac mi wa > Mauigace ban cin NEN CUNG
khong c6 két tia 1a BCO:;. Truong hop nay loai.
- Truong hop 2: mu01 13 mudi acid, céng thirc mubi A(HCOs),
Goi x 12 s6 mol mudi A(HCOs), Phuong trinh hoa hoc:

2A(HCO3)H + IlBSO4 —_ Az(SO4)n + HB(HCO3)2
nx X

Mol: X 2 2

Ta c6: x(A+61n) = 5,18; nx/2 (B+96) =2,4; 0,5x(2A+96n) = 4,66.

Giai hé phuong trinh ta dugc: xn = 0,04; B=24(Mg); n=2, A=137 (Ba).

Vay hai mubi ban dau 1a Ba(HCOs), va MgSO..

Céu 3: Cho hon hop K,CO; va NaHCO;s ( ti 16 mol 1: 1) vao binh dung dich Ba(HCO:s), thu duogc két
tia X va dung dich Y. Thém tir tir dung dich HC1 0,5M vao binh dén khi khong con khi thoat ra thi hét
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560 mL. Biét toan bd Y phéan Umg vira da véi 200 mL dung dich NaOH IM. Xéc dinh khéi luong két
tua X.

Huwéng din gidi
Dat n kacos = N Narcos = a mol
1 Ba(HCO3)2 = b
=>npuco3= 2b+a
=> Ncoz=a
N naon = 0.2 mol => n yeos = 0,2 mol
Ny = N+ = 2n cos TN ycos = 0,28 mol
=>1 co3 = (0,28 — 0,2 ): 2 =10.04 mol
=>a=0.04va 2b+a=0,2 mol
=>b=0,08
b>a =>n g,> n co; = tinh theo CO;*
m gacoz = 0,04. 197 =788 g
Céu 4: Nho tir tir timg giot dén hét 20 mL dung dich HCI 1,5M vao 100 mL dung dich Na,COs 0,1M
va NaHCO; 0,2M. Tinh s6 mol CO, thu duoc sau khi phan tmg xay ra hoan toan.

Huwéng din gidi
ny+ = 0,03 mol
CO32_ +H > HCO;5
0,01 > 0,01 -> 0,01 mol
HCO;5 + H > CO, + H,O
0,03 0,02 -> 0,02 mol
Céu 5: Khi nho tir tir dén du dung dich HCI vao dung
dich hdn hop gdom a mol NaOH va b mol KHCO; két
qua thi nghiém duoc biéu dién qua db thi sau:
Xac dinh ti 1€ a:b.

0

0,6 0.8

Hwéng din giai
Khi cho HCl vao dung dich hon hgp NaOH va KHCO:; thi s& xdy ra phan tmg theo thir tu:
H"+ OH — H,0O
H + HCO; — CO, + H,O
Tir d6 thi ta thdy khi bat dau xuat khi thoat ra thi: ny. = 0,6 (mol) => nou- = ny: = 0,6 (mol) = a
Twr 0,6 < nu: < 0,8 thi khi thoat ra va tir ng: > 0,8 thi CO, khong tang
=> NHco3- = 0,8 — 0,6 = 0,2 (mol) =Db
=a:b=0,6:02=3:1

Cau 6: Nho tir tir timg giot dén hét 30 mL dung dich HCI 1M vao 100 mL dung dich chira Na2CO3
0,2M va NaHCO3 0,2M. Tinh thé tich (dktc) khi CO2 thu dugc sau khi cac phan tng két thuc.
Huéng din giai
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N, =Ny =003moln, - =n .. =0102=002m0l;n_, =n, . =0,02ml

H

H* + CO* — — HCO; (1)
mol phfheng: 0,03 002~ 0,02
— Sauphfeng (1), n,.  =0,03-0,02=00Ln,_, . =0,02+002=004

H* + HCO; — — CO, T +H.0 (2)
mol phfneng: 0,01— 0,01— 0,01
Jﬂmz =0,01
— Sauphfh 2):
92 =0,04- 0,01=0,03
Ciu 7: Nho tir tir timg giot dén hét 300 mL dung dich HCI 1M vao 100 mL dung dich chtra Na,COs
2M va NaHCQ3 2M, sau phan ung thu dugc k’hi CO, Vé’ dung dich X.Cho dung dich Ba(OH), du vao
dung dich X dén phan tng hoan toan. Tinh khoi lugng két tua thu duoc.
Hwéng dan giai

— Vo, =22,4.0,01=0,224 I¥t =224n1

Cach 1:
n,. =Nyg :0,3.1:[},3rml;nm§

CO? +H' — — HCO; (1)

=Ny o, =02 m:»J;HHEDé =Nyyep, =0 2mol
HCO, + H" — — CO,1 +H,0(2)

mol p : 02— 02 02 molp: 01 < 01— 01
Myconiay ~Mheoy i F Micosoman ~ Mhcos p 2 =0,2+0,2- 0,1=0,3nol

HCO; + OH (d )— —COF  (3)

molp: 03— 03
2+ -

Ba™(d )+CO; BaCO, L |, 112107.0,3=501gam — § p nB
mol p : 0,3— 03
Cach 2:

Ba(OH), t,cddng i i X tio ki tia — X cheaHCO, d — ne,, =n,. - n, =0,1mo
_BT.C_, n +1N =N +F|Ea:03 — nEEIZDg :D:2+ﬂ:2_ Drl:nr3m
=197.0,3=59,1gam — § .p .nB

NaCO; & | KHCO; — o,
Céu 8: Cho tir tir dung dich HCI vao dung dich chira 0,15 An..
mol Na2CO3 va 0,10 mol KHCO3.S6 mol khi CO2 thu
dugc phu thudc vao sé mol HCI dugc biéu dién trén do thi / g

sau. Xac dinh gid tri cuaa va b.
il ‘"'"""""/

0 02 Dy

Huwéng din giai
Taca: a =Ny, i =Ny = N coz =0,2- 0,15 =0,05 nol

H

BrC_, b :nEDE — :nmz. —U 15+D 1= 01‘25 mol

HED'3
Cau 9: Nho tir tir timg giot 100mL dung dich X chira hdn hop gdm Na2CO3 1,5M va KHCO3 1M
vao 200 mL dung dich HC1 1M, Tinh thé tich khi CO; sinh ra (dktc).
Huwéng dan giai
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[COZ :0,15mol

Vo =021¥— n,, =n,, =0,21=02mol; V, =0,1 1t~ HCO: :01mo

Nz 015 3 CO% p :3amol

N, Ol 2 [CO p :2amol
= Neg, =N ) N =5 =0125mol — V =22,40,125=2,8f — § p.nA
Cau 10: Hap thy hoan toan 2,24 lit khi CO, (dktc) vao 100 mL dung dich chtta K,CO5 0,2M va NaOH
xM, sau khi cac phan tng xdy ra hoan toan thu duoc dung dich Y. Cho toan bo Y tac dung voi dung
dich BaCl, du, }hu duoc 11,82 gam ké‘g tua. Mat khac, c¢6 can dung dich Y roi dem nhiét phan dén khoi
luong khong d6i, thu dugc m gam mudi. Tinh m. 3

i . Huwéng dan giai ’

C¢ thé thay NaOH xM bang KOH xM cho don gian vi n6 khong anh hudng téi két qua bai toan khi
tinh x.

_ETST n,. =0,2 =2.3a+2a— a=0,025nol

Khi dotacd: ~ 3 KHCO, :a
— BMIC_, 0,1+0,1.0,2=0,06+a— a=006
_ BINT.K_, Q[E2+Q{E:ﬂ,lﬂ22+ﬂb(—i K:l4

'K :004

Na :0,14 € -0

c;' '~ {Na 014 - m=1018Gam)
5 0 C0,:0,09

HCO,:006

Nhu vay trong Y ¢6 cac kim loai va gbc acid:
Céu 11: (trich tir dé 10 chuyén Bic Giang 2022-2023)
Nung 82,4 gam hdn hop X gdom Na,CO; va NaHCO; dén khdi lwong khong d6i, thu dugce 70 gam chat
ran. Tinh thanh phan phan traim khdi luong cua cac chét trong hon hop X.
Phuong trinh héa hoc

Huéng dan giai

2NaHCO; — — Na,CO; + CO, + H,O
Mol 2x X X

m H0=82,4—-70= 12,4 gam.

1M chit rén ban dau — Mchat rén sau phan tng =

=>44x + 18x = 12,4 => x= 0,2 mol.

co, +m

VoMM, o :U;“i'“t.lumfa =40, 78%.
Y%om,, ., =59,22%.

Céu 12: (trich tir dé 10 chuyén Phan B§i Chau Nghé An 2022-2023)
Hép thu hoan toan 0,3 mol CO, vao dung dich X chta KOH va K,COj; thu dugc dung dich Y chtra 2
chat tan. Nho tir tir dén hét dung dich Y vao 450 mL dung dich HC1 1M, sau khi két thuc phéan tmg thu
dugc dung dich Z va 0,36 mol khi. Mt khac, néu cho toan bo dung dich Y tadc dung véi lugng du
dung dich Ba(OH), thi thu dugc 118,2 gam két tia. Xéac dinh s6 mol cac chat trong dung dich X.
Huwéng din giai
38,4

=—"_ =(,6mol
197

- Cho CO; vao dung dich X, cac phan tmg c6 thé xay ra:
CO,+2KOH — 7 K,COs; + H,O
CO, +KOH — - KHCO3

N o,
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{KHC03 KOH

Dung dich chira hai chit tan= Dung dich Y chira K,CO, hodc K,CO,
I](':.].' :D'?’ﬁ = I_I]Ii{l {

Cho tur tr Y vao 0,45 mol HCI: : 2 = Dung dich Y chtra

-Y + Ba(OH), du:
KHCO; + Ba(OH), — — BaCO; + KOH + H,O
K,CO; + Ba(OH), — = BaCO; + 2KOH
Bao toan C: Me-co, +N,,,, =y+0,3=n =0,6= y =0,3(mol)
Nho tir tir Y vao dung dich HCI: Phan Uing xay ra.
KHCO; + HCI — — KCIl + CO, + H,O

K,COs; +2HCI — — 2KCl1 + CO, + H,O
n_, . =030 < 0.0

BaC0

‘ = HClhét
Goi a va b lan luot 1a s6 mol cia KHCO; va K,COs tham gia phan ung véi HC1
n, =a+2b=0,45 [(a=027 n

= =

KHOO,{Trang¥) _ & E (*)

Ta co: | Mo, =8 +b =036 b=0,09 Ny ey, b1
Bao toan C: n K:('{.]-_-:Tmn;_:"n'-+I.]K|!<';]-_-:Tmn;_."‘|'- Ny.co, =0,6 (**}
Tir (%) va (*%)= e, =0,45molin, . =0,15mol

X+2.0,3 =(ngyo +2ng o )y =0,75= x=0,15

Bao toan K:
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PHAN C: BAI TAP TU CAC PE THI CHON LOQC (TOI THIEU 20 CAU)
Céu 1: (trich tir ¢ HSG 9 Ha Tinh 2023-2024 )
Chon cac chét thich hopcokihicula A,B,C,E,G, LK, X, T dé hoan thanh céc phuong trinh hoa
hoc theo so d6 phan tng:
a.A+B 2> E+G b.C2>1+G c.]I+B>K
dI+HO>T e T+tA>C+X g. X+B > E+H,0
Biét A, B, C 1a céc hop chat c6 trong nguyén lidu dung san xuat thay tinh.

Hwéng din giai

A: Na,COs; B: Si0,; C: CaCOs; E: Na,SiOs; G: COy; I: CaO
K: CaSiOs; T: Ca(OH),; X: NaOH
a. N32CO3 ‘f'_S»lOz — Nazsi03 + COz

b. CaCO; € < CaO+ CO;

c. CaO + Si0, — CaSiO;

d. CaO+ H,O — Ca(OH);,

e. Ca(OH),+ Na,CO3; — 2NaOH + CaCO;

g. 2NaOH + SiO, — Na,SiOs;+ H,O

Céiu 2: (trich tir 4 HSG 9 Ha Tinh 2023-2024 )

Cho hinh v& mo ta qua trinh diéu ché khi Z trong phong thi nghiém (theo phuong phap day nudc):

_Dung dich X

a. Hay cho biét khi Z c6 thé 1a khi nao trong sb céc khi sau: SO,, Cl,, CO,, H,?
b. Chon céc cip chit thich hop dé diéu ché khi Z twong Gmg. Viét phuong trinh héa hoc minh hoa.
c. C6 thé thu khi Z bang phuong phap day khong khi duge khong? Giai thich.
d. Khi Z thudng c6 1an hoi nudc, trinh bay phuong phap 1am kho khi Z.
Huwéng din gidi
a. Vi thu khi bang cach day nudc nén Z c6 thé 1a cac khi CO,, H,.
(SO,, Cl, tac dung dugc voi nudce va tan mot phan trong nude)
b. Chon cip chit dé diéu ché CO,: X 1a HCI hodc H,SO, lodng,... va Y 1a CaCOs hoic Na,COs,
K,CO;,...
2HCI1 + CaCO5; — CaCl, + CO,+ H,O
Chon cap chat dé diéu ché H,: X 1a HC1 hodc H,SO; loang,... va 'Y 1a Zn hodc Al, Mg,...
2HCl + Zn — ZnCl, + H,
¢. C6 thé thu khi CO, va H, bang phuong phap day khong khi:
+ CO, ning hon khong khi (thu bang cach dit ngira binh)
+ H, nhe hon khong khi (thu bang cach dit Gp nguoc binh)
d. Khi Z thudng c6 1an hoi nudc ta c6 thé lam kho bang cach dan khi thu dwoc qua binh dung H,SO,
dic, P,0s. Bdi v6i H, ¢6 thé dung CaO, BaO dé 1am kho.
Céu 3: (trich tir 48 HSG 9 Ha Tinh 2023-2024 )
a. Trong céc binh chita chay c6 loai binh chita chat bot mau tring, d6 1a chat nao? Vi sao chét dé c6
kha nang chira chay?
b. Khi 1am thi nghiém, do so sudt nén mot hoc sinh bi day sulfuric acid dic vao tay. Hiy trinh bay
cach xir 1i & giam thiéu thuwong tich do sulfuric acid dic gay ra.
Huwéng din giai
a. Trong binh chita chay c6 chat bot mau tring d6 1a NaHCO; vi NaHCO; khi gip nhiét d6 cao thi
phan huy cho CO; c6 kha nang chita chay (CO, khong duy tri sy chay va CO, ning hon khong khi
ngan can vat chay tiép xtic voi oxygen). PTHH: 2NaHCO; = Na,COs; + CO, + H,0
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b. Bé giam thiéu thuong tich do sulfuric acid gdy ra c6 thé cho hoc sinh doi nhanh bang nuéc lanh
nhiéu 1an khoang 3-5 phut, sau d6 ria bang dung dich NaHCOs 10%, khong duoc rira bang xa phong.
PTHH:

2NaHC03 + HzSO4 —> Nast4 + 2C02 + 2H20

Cau 4: (trich tir 3 HSG 9 Phu Tho 2023-2024 )

C6 4 lo khong ghi nhan chira 4 dung dich riéng biét sau: Na,COs; H,SO,.; Ba(OH), va NaHCO:s.
Khong duoc ding thém hoa chat khac (ké ca cac chat chi thi mau), khong ding phan (mg nhiét phan.
Bang phuong phap hoa hoc, hiy phéan biét cac dung dich trén. Viét cac phuong trinh hoa hoc xdy ra.

Huéng din giai
Lay mau chét, danh s6 thu ty, rdi cho cac mau tac dung lan luot véi nhau.
+ MAu nao tao 3 két tia v6i 3 chét con lai 1a Ba(OH),.
+ Mau nao tao 1 két tiia va 2 chat khi vé6i 3 chét con lai 1a H.SO..
+ M4u nao tao 1 két tha va 1 chat khi véi 3 chit con lai 1a NaHCO3, Na,CO:s.
Ba(OH), + Na,CO; — BaCOs| + 2NaOH
Ba(OH)z + HzSO4 — BaSO4L + 2H20
Ba(OH), + Ba(HCOs), — 2BaCOs| + 2H,O
N32CO3 + HzSO4 — Nast4 + COQT + Hzo
2NaHC03 + HzSO4 —> Nast4+ 2C02T + 2H20
Cho tir tir dung dich H,SO4 vao hai mau chua nhan biét duge.
+ MAu nao c6 khi xuét hién ngay 1a NaHCO:s.
2NaHC03 + HzSO4 — Nast4 + COzT + Hzo
+ MAu nio sau mot thoi gian méi c6 khi xuét hién 13 Na,CO:s.
2N32CO3 + HZSO4 — Nast4 + 2NaHCO3
2NaHC03 + HzSO4 —> Nast4 + 2C02T + 2H20
Cau 5: (trich tir 4 HSG 9 Phi Tho 2023-2024 )
Hoa tan hoan toan m gam hén hop Na,CO; va KHCO; vao nuéc duoc dung dich Y. Chia Y thanh 3
phan bang nhau. Cho tir tir &én hét 50 mL dung dich HCI 1M vao phan 1, thu duoc 0,448 lit khi (dktc).
Phén 2 cho tac dung vé6i dung dich Ba(OH), du thu dugc 11,82 gam két tia. Cho tir tir phan 3 vao binh
dung 60 mL dung dich HCI 1M, thu duoc V lit khi (dktc). Biét cac phan mg hoa hoc xdy ra hoan
toan. Tinh gid trictam va V.
Huéng din giai
nuc= 0,05 mol, "' = 0,015 mol.
M5aco, k&t ta & phin 2 1 0,06 mol.
Bao toan nguyén t6 C suy ra & phan 1 dung dich HCI thiéu khong du dé phan tng hoan toan.

Phin 1: Khi cho tir tir dung dich HC1 vao phan 1
Na,COs;:+HCI — NaHCO; + NaCl

0,03 0,03 (mol)
RHCO; + HCI — RCIl+ CO, + H,0
0,02 0,02 (mol)

phan 1:"eco. = 0,03 mol

Phén 2: Tac dung véi dung dich Ba(OH), du
N32CO3 +Ba(OH)2 — BaC03 + 2NaOH
KHCO; .Ba(OH), — BaCO; + KOH + H,O

Maco,  Mnico, = Mpaco, — () 06 mol
2

Mlxiico; = () 03 mol

Phan 3: Cho tir tir phan 3 vao dung dich HCI
N32CO3 + 2HC1 — NaCl + COz + H20

a 2a a (mol)
KI‘ICO3 + HCI — KCI + COz + Hzo
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b b b
Taco:2a+b=0,06; a:b =0,03:0,03

a=b=0,02 mol
V = (0,02 +0,02) x 22,4 = 0,896 (lit)
M = Maco, *Minco. = 0,03.3.106 +0,03.3.100 = 18,54 gam

Cau 6: (trich tir 4 HSG 9 Thai Binh 2023-2024) ’
Mot binh kin dung tich 28 lit chira hon hgp gom khong khi va CO, ¢ 0°C va 1 atm c6 khoi lugng mol

trung binh M = 34272, bBét chay mot luong carbon trong binh 161 dua vé diéu kién ban dau duoc hdn
hop khi méi c6 ti khdi hoi so v6i hdn hop khi ban dau 1a 1,014,
a) Tinh phan trim theo thé tich ctia hdn hop khi thu duoc sau phan tng chay. Biét khong khi chira
20% thé tich 1a O,, con lai 1a N, va ap sudt cua binh khong doi.
b) Tinh khdi lugng carbon da dot chay.
Huwéng din gidi

28
- =1,25(mal)
n(hdn hop khi) = 2%
Xét thanh phan khong khi:

Gi sir ¢6 1 mol khong khi = "0: ~ 0.2 mol; " ~ 0,8 mol
=> M (khong khi) = 0,2.32 + 0,8.28 = 28,8 (gam/mol).
Goi x, y lan Iuot 1a s6 mol CO, va khong khi c¢é trong binh kin
=>44x + 28,8y =34,272.1,25=42,84 (I) vax +y = 1,25 (II)
Tu (L) =>x=0,45; y =0,8.

(n, =0,16(mol)

n, =0,64(mol)

Trong 0,8 mol (khong khi) c6: * =
Dbt chay C trong binh, xay ra phan tng: C+0, — —  Co, (*)
Goi s6 mol C phan tng 12 a Pu: a a a (mol)
Vi 4p suat ctia binh khong ddi nén s6 mol khi khong doi
=>n (khi trudc) = n (khi sau) = 1,25 mol
Theo PL Bao toan khdi luong => m (khi sau) = mC + m (khi trudc)
=> m(khi sau) = 12a + 42,84 gam.

Mg, _m_ _12a+4284 1014
Baira: =>Ti khéi = Miwe Mo 42,54
=> a=10,04998 ~0,05 mol.
MC (da chay) = 0,05.12=0,6 gam.
Hon hop khi sau phan tmg goém:
N, =0,45+0,05=0,5(mol) % CO, = 40%
n,, = 0,064(mol) — Y 9N, =51,2%
n, =0,10-0,05=0,11(mol) %0, =8.8%

Céu 7: (trich tir 48 HSG 9 Thai Binh 2023-2024 )
Cho 4,48 lit CO, (dktc) hap thy hét vao dung dich chira x mol KOH va y mol K,COs thu dugc 200 mL
dung dich X. Cho tir tr 300 mL dung dich HC1 0,5M vao 100 mL dung dich X thu duoc 2,688 lit khi
(dktc). Mt khac, cho 100 mL dung dich X tac dung véi dung dich Ba(OH), du thu dugc 39,4 gam két
tua. Tinh x, y.

Huwéng din gidi
nCO, (ban dau) = 0,2 mol. PTHH xay ra:
CO, +KOH — K,COs; + H,O (1)
CO, +K,CO; + H,O 7 2KHCO; (2)
Dung dich X ¢6 thé 1a 1 chat hodc 2 chat trong cac chit sau: KHCO;, K>,CO;, KOH du.
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HCI+ KOH — KCIl+ H,O 3)

HCI + K>CO; 7 KCI+ KHCO; (4)

HCI+ KHCO; 7 KCI+CO,+H,O (5)

K,CO; + Ba(OH), 7 BaCOs; + 2KOH (6)

KHCOs; + Ba(OH), = BaCOs; + KOH + H,0 (7)

Thi nghiém 1: nHCI = 0,5.0,3 = 0,15 mol; n(khi) = nCO, = 0,12 mol
Thi nghiém 2: n(két tia) = nBaCO;s = 0,2 mol.

Xét cac truong hop xay ra:

Truong hop 1: Dung dich X chi ¢c6 mubi KHCO:;.

Theo (5, 7) => nKHCO:s (5) = nCO; = 0,12 mol #nKHCO;(7) =nBaCO;= 0,2 mol
=> V0 li => Loai.

Truong hop 2: Dung dich X ¢6 KoCOs va ¢ thé c6 KOH du.

Vi thi nghiém 1 thoat khi CO, nén K,CO; pu hét

Theo (6) => nK,CO; = nBaCO; = 0,2 mol.

Theo pu (3,4,5) => nK,CO:s (4) = nHCI (4) < 2 e nCO; (5) = 0,03 mol
=> HK2C03 (4) > l’leCO3 (6) =>v0 li=> Loal

Trwong hop 3: 100 mL dd X chira 2 mudi K,CO; a (mol) va KHCOs b (mol)
Theo pu (6,7) => a+ b =nBaCO; = 0,2 mol.

Theo (4,5) => a = nHCI (4) = 2 e nCO; (5) = 0,03 mol => b = 0,17 mol.
Vay 200 mL dd X ¢6 0,06 mol K»CO; va 0,34 mol KHCO;
BTINT (K) == x + 2y =0,002 + 0,34 = 0,46 _ 'x =0,06
BINT (C) == 0,2 +y =0,06 + 0,34 =04 Ly =0,2

Céu 8: (trich tir dé 10 chuyén Hai Phong 2022-2023)
Rét tur tir dung dich HCI cho dén du vao dung dich hon hop chira a mol Na,COs va b mol NaHCOs.
Tur két qua so li€u thuc nghiém ta c6 2 do thi theo hinh v€ sau:

ISl
o
o
=

NNaacos
—

b/3

0 1I,5a Dycy
Hinh 1. Biéu dicn 156 mlol 1? Oz‘thu dugc theo s6 Hinh 2. Biéu dién sb mol Na,COs con lai trong
mol HCI cho vao dung dich theo s0 mol HCI cho vao

Xac dinh khoi luong chét tan trong dung dich thu duoc khi lvong HCl r6t vao dung dich 1a 1,8a
mol.

0 0.75a .

Huéng dan giai
- Cac phan ng lan lugt xay ra theo dit kién de bai la:

Na,CO; + HCl — NaHCO:; + NaCl (1)

NaHCO; + HCl — NaCl + CO, + H,0 Q)

- Néu:

+ 0 < nua < a xay ra phan tng (1): luong Na,CO; giam dan, NaHCO; tang dan khi HCI ting dan:
Theo d6 thi ¢ (hinh 2):

nNa;CO3 pangiw = 0,03 +’0,75a =a= 0,03=025a = a= 0,12 .
+ a <npca < a+b da hét Na,COj; sau phan ung (1), bat dau co6 khi sinh ra sau phan tng (2), do thi ¢
(hinh 1) phan &anh qua trinh nay.
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1,5a=a+b/3=b=1,5a=0,18
-Khia<nga=1,8a=0,216<a+b
Xay ra ca 2 phan ung theo thtr tu: (1) —(2)
nHCl = 1,8a= 0,216 mol
- Dung dich sau phan tng chura:
NaCl:0,216.58.5=12,636 gam
NaHCO,:(2a+b—0,216/.84=0,204.84=17,136 gam

Mehitan = 12,636 +17,136 = 29,772 gam

Céu 9: (trich tir d¢ HSG 9 Ninh Binh 2023-2024 )
Cho 19,9 gam hon hop Ba, Na, Na,O, BaO A n
vao nudc du thu dugce 2,24 lit H, (dktc) va
dung dich X. Cho CO; hép thu tir tir téi dw Q1 [
vao dung dich X. D6 thi hinh bén biéu dién
su phu thudc cua s6 mol két tia theo sb
mol CO, duoc hép thu.

BaCO3 (mol)

0 y > Neo2 (mol)
a) Viét cac phuong trinh phan tng.
b) Tinh s6 mol NaOH trong X.
¢) Tinh gia tri cua y.
d) Tinh s6 mol CO, dé lugng két toa dat cuc dai.
Huwéng din giai
a) 2Na + 2H,0 — 2NaOH + H,.
Na,O + H,O — 2NaOH.
Ba + 2H20 - Ba(OH)2 + Hz.
BaO + H,O — Ba(OH),
Ba(OH), + CO, — BaCO; + H,O
NaOH + CO, — NaHCOs;
BaCO3 + H2O + COz - Ba(HC03)2
b) Goi s6 mol cta H,O phan tng va NaOH thu duoc 1a a va b.

. o n,
Luong két tia cuc dai 1a 0,1 mol —»  54(9%)2 = 0,1 mol

Bao toan khéi luong: 19,9 + 18a=0,1. 171 + 40b + 0,1.2
Bao toan Hidro: 2a=0,1.2+b+0,1.2
Giai h¢ phuong trinh dugc b = 0,2.

¢) "'co: = "MBa(om); 1 Mvaorr =012+ 0,2 = 0,4 mol — y = 0,4
d) pé luong Kkét tha cuc dai, thi Ba(OH), phai hét, déng thoi BaCOj; chua bi hoa tan.
HB“(OHE <nC02 < HB“{OH): —l—nNaOH
0,1 mol SnCOZ < 0,3 mol
Céu 10: (trich tir 3 HSG THCS Pak Lak 2023-2024 )
Hép thu hoan toan V lit khi CO, (dktc) vao 200mL dung dich Ba(OH), aM, sau phan tmg thu duoc
19,7 gam két tia va dung dich B. Cho dung dich NaOH du vao dung dich B thi thu duoc 9,85 gam
két tua.

a) Tinh V va a.

b) Cho dung dich B tac dung vé6i dung dich H,SOy du thi thu duoc m gam két tua. Tinh m.

Huwéng din gidi

Vi cho NaOH du, xuét hién thém két tia— c6 tao mudi Ba(HCO:s),

CO,+Ba(OH): = ™ BaCO3 + H20 (1)
2c0:+Ba(OH): =™ BaHCO3)2 (2)
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2NaOH T Ba(HCOs): =™ BaCO3 + Na2C03 + 2H20 3)

36 mol BaC0s (1)= 0,1(mol); s6 mol BaCOs (3) = 0,05(mol)

Bao toan nguyén t6 C:

Sé) mol CO,= nBaCO3(1)+2nBaCO3(3) =0,2 (mOI)

- V=0,2.22,4=448 (lit)

Bao toan nguyén to Ba:

s6 mol Ba(OH),= Nguco,(1)F Npaco,(3) = 0,15 (mol)
—a=0,15:0,2=0,75M

H2804 + Ba(HCOs): ™ ™ Bas04 +2C02 + 2H20 (4)
Npaso, = Npa(Hco,), = Meaco,(3) = 0,05 (mol)

~ mkét tia =0,05.233 = 11,65 (gam)
Céu 11: (trich tir dé¢ HSG 9 Bac Giang 2023-2024 ) 7
Cho X 1a dung dich HCI1 0,8M, Y 1a dung dich hon hgp Na,CO; 0,2M va KHCOs 0,5M. Tinh thé tich
khi CO; sinh ra (dktc) trong cac truong hop sau:
a. Cho tur tir 100 mL X vao 100 mL Y.
b. Cho tuir tr 100 mL Y vao 100 mL X.
¢. Tron nhanh 100 mL X vao 100 mL Y. )

Huwéng dan giai

Ny = 0,08mol:ny, -, = 0,02 mol : 0., = 0,05mol
= n, . =0,08mol: N, =0,02mol:n o =0,05maol

a. Cho tur tr 100 mL X vaol00 mL Y:
Thtr tu cac phan Gng xay ra lan lugt la:
H" + CO; — — HCO;

molb®& 0,08 0,02 0,05
mol p : 0,02—— 0,02 —— 0,02
molsaup : 0,06 0 0,07

H" + HCO; —— CO,+H,0
molb® 0,06 0,07
molp : 0,06 — — 0,06 — — 0,06
molsaup : 0 0,01 0,06
= Vo, = 0,06.22,4 =1,344 [it
b. Cho tir tir 100 mL'Y vao 100 mL X: ‘ )
Vi luc dau HCI rat du nén cac phéan tng (1), (2) x4y ra dong thoi cho téi khi hét HCI:

- Goi x, y 1an luot 14 s6 mol Na,CO; va KHCO; da phan tng v6i HCI.
- PTHH:

2H" + COy —— CO, + H,0
mol: 2x «— x —— x

H" + HCO; — — CO, + H,0
mol: y «— y ——> y
4

xr= —=0,0178<0,02

25

2x + 3 =0,08 22
-

e
| x:y =0,02:0,05

=

y =— =0,0444< 0,05
T

= Na,CO; va KHCO; déu du.
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b 2004 ~1,3938 it
225 45

¢. Tron nhanh 100 mL X vao 100 mL Y.
Vi tron nhanh hai dung dich nén khong biét ti 16 HCI tac dung vé6i hai mubi. Gia su:
Trwong hop 1: Néu HCI phan tmg v6i Na,CO; trude, sau d6 dén KHCO;

PTHH: 2HC1 + Na2C03 — NaCl + COz + Hzo

= VCOZ :(

0,04 0,02 0,02 mol
HCl + KHCO3 d KCI + COz + Hzo
0,04 0,05 0,04 mol

= V., =(0,02+0,04).22,4 =1,344 it
co,

Trwong hop 2: Néu HCI phan tng véi KHCOs trudc, sau d6 dén Na,CO;
PTHH: HCl+ KHCO; — KCl+ CO, + H.O

0,05 0,05 0,05 mol
2HCl + Na,CO; — NaCl + CO, + H,O
0,03 0,02 0,015 mol

= Voo, =(0,05+0,015).22,4 =1,456 lit
Thuyc t¢ HCI phan ung dong thoi v6i ca hai mudi nén thé tich CO, nam trong khoang:
1,344 lit <V, < 1,456 lit

Céu 12: (trich tir dé HSG 9 Bic Giang 2022-2023 )

Dung dich E chira 0,3 mol Ca*"; x mol K*; 0,54 mol CI" va y mol HCO; . Co can dung dich E, roi léy

chit ran dem nung dén khdi luong khong ddi thu duge 38,7 gam chat ran. Tinh gia tri cia x va y.
Huéng din giai

- Bao toan dién tich: 0,3.2 +x=0,54 +y = x —y=-0,06 (1)

- Khi nung dén khéi lugng khong doi thi Ca(HCOs), chuyén thanh CaO theo ti 1¢:

2HCO; — — CO; +CO,+H,0; CO; — — O~

-

- Xét truong hop

= Mg, =m .. +m _ +:’”K+ +m ..
c H

a d

-1I
=N, =—n. Z;nm."

n.. =n. . - A H
ca? HCO, ¢ HCO; phan ung hét = -

.1 '

= 40.0,3 + 0,54.35,5+39x+10.— =38,7

b3 |

= 39r+8y=7,53 (2)
J’.r =0,15
=
|y =0,21
n_.<n._
- Xét truomg hop e o, gy HCO
‘n . =n,. .. =0.3 mol

or a

T (1) va(2)
;du:

= 1 p-2

n . =—n == """ (mol)= y=>0,06
coy ~ Hooid o] . -

= m =m_..+tm__+m . +m . +m__.
Ca i K o Cioy

CR

= 40.0,3 + 0,54.35,5+ 39 +16.0,3 + amw =38,7

= 39r+30y=20,73 (3)
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031

x=——=0,274
_ uméj
y =29 =0,334<0,6
" 2300
T (1) va (3)

= Loai
Cau 13: (trich tir dé 10 chuyén Bic Giang 2023-2024 )
Suc tur tir V, lit CO, (10,08 <V, <13,44, & dktc) vao dung dich c6 chira 0,4 mol Ca(OH),, thu dugc m
gam két tiia va dung dich A. D& phan tng vira du voi dung dich A can V; lit dung dich gom HCI 0,3M
va HNO; 0,2M. Tim m va V,, biét cac phan ting xay ra hoan toan.
Hudéng dan giai
Ta c6 0,45 <ncor <0,6
Khi suc CO; vao dung dich Ca(OH), c¢6 thé xay ra cac phan tng sau:
COz + Ca(OH)z — CaCO3 + HzO (1)
X X X (mol)
2CO; + Ca(OH), — Ca(HCOs), (2)
7 2y Yy y (mol)
- B¢ chi tao muoi trung hoa :
CO, + Ca(OH)z - CaCO3l + H,O
0,4 «— 0.4 0.4 mol
=> I’lcozS O,4mol
- Bé chi tao mudi acid
2CO, + Ca(OH), — Ca(HCO:3),
0,8«— 04 (mol)
:>I’lco2 2 0,8mol
Vay v6i 0,45 < neo, < 0,6 thi phan Gng sé tao 2 mubi va két tia s& giam dan khi luong CO, ting dan
Goi nCaCOs = x mol; nCa(HCOs), =y mol = x+y=04
- Khi n¢p,= 0,45 mol ta ¢6 x + 2y= 0,45
=>x=0,35;y=0,05
- Khi n¢o,= 0,6 mol ta c6 x+ 2y= 0,6
=>x=y=0,2
=>0,2 < ncacos< 0,35 => 20g < mcacos < 35g
HCO; + H — COzT + H,O

0.lmol =n . =n_ =0.4mol
H RCa, =>0,1/0,5<V,<0,4/0,5=> 0,2 1lit < V,< 0,8 lit

Céu 14: (trich tir dé 10 chuyén Quang Ninh 2022-2023)
Dan 1 ludng hoi nuéc qua than néng do thi thu duoc hdn hop khi X gom CO,, CO, Ha, ti khéi hoi ciia
X so voi CHy 12 0,975. Toan bo hdn hop khi X trén khir vira du 27,6 gam hdn hop Y gom CuO, Fe;0,
nung nong thu duoc ran Z chi ¢4 2 kim loai. Cho toan bd Z vao dung dich HCI du théy co 3,36 lit H,
bay ra (dktc).
Xac dinh phan trim thé tich cia CO trong hdn hop X. Gia thiét cac phan ing xay ra hoan toan.

Huwéng din giii
So dd C+H,0 ¢ hh X (CO,, CO, Hy)

Goi s6 mol ctia CO,, CO, H, 1a x, y, z mol
. Ny 2 2z 2
BTNT trong X co: n_O:T 22x+y:I = 2x+y-z=0(1)
dx/cra= 0,975 => Mx= 160,975 = 15,6 g/mol
o AAXHIBYHIZ _ 156 o a84x+ 124y - 13.62=0(2)
X+y+z
Cosodd: hhX + 27,6 (g) CuO, Fe;0, —  ranZ + HCl — 3,36 lit H,
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(CO,, CO, H) (Cu, Fe)

3,36
n,= = =
n= 004 0,15 mol = ng. = 0,15 mol
1
BTNT Fe: Ng, 0= 0’3 > _ 0,05 mol
= Ncwo = 27’6_3605'232 = 0,2 mol

BTNT O: no )= 0,054 + 0,2= 0,4 mol =Yy +z= 0,4 (3)
Giai (1), (2), (3) taco: x=0,1; y=0,1 vaz=0,3 (théa man)

1
%Vco(x) = %100% =20%
Cau 15: (trich tir dé 10 chuyén Binh Phuéc 2022-2023)
Hap thu hoan toan V lit khi CO; (dktc) vao 200mL dung dich Ba(OH),, sau phan ung thu dugc 19,7
gam két tia va dung dich B. Cho dung dich NaOH gy vao dung dich B thi thu duoc 4,925 gam két
tua. Tim V. )

Hudng dan giai

M50, 4197 gam = 0,1 mol

ny - =0,025mol

o MO

n ” =5
Bat0: 54,925 gam =0,025 mol

Béo toan nguyén t6 carbon:

Rep =My en 20 00 =0 15mal

Cily

Veo, =0,15.22,4 =3,361

Céu 16: (trich tir dé 10 chuyén Phi Tho 2022-2023)
Dbt chay hdn hop khi X gdm CO va H, trong mét luong oxygen vira di, thu dugc hdn hop Y gdm khi
va hoi. Dan toan bd Y lan lugt qua binh mét dung 36,0 gam dung dich H,SO,4 39,6% va binh hai dung
200 mL dung dich Ba(OH), 1,5M. Sau khi phan tmg két thiic, ndng d6 dung dich H,SO, trong binh
mot 1a 33,0%, binh hai ¢6 29,55 gam két tha. Tinh ti khdi cia X so v6i H,. Biét cac phan ung xay ra
hoan toan.
Huwéng din giai
Goi x 1a khéi lugng hoi nuée trong Y (x > 0).
Khi dan qua binh H,SO, thi hoi nuéc bi giit lai.
14,256 5100

: C% =
Theo dé bai: | W04 = 14256 gam = ~ M4z 36+X =33 = x=72 gam.

, N n .
Ta thiy: 23%H2=0,3 mol > B*%3=(,15 mol — khi hip thu CO, vao dung dich Ba(OH), thi
Ba(OH); con du.

CO, + Ba(OH), = BaCO;' + H,0 (1)
Theo (1): %2 = "803- 0,15 mol
Khi doét X trong O, vura du:

2C0+0, —— 2c0, )

2+ 0, — = 21,0 3)

n

Theo (2): "'c0= "2 — (.15 mol

n n
Theo (2): Ha = H2,0= 0,4 mol
Vay ti khoi cta X doi voi H, la:
0,15x28+0,4x2
Ya_ 2x(015+0,4) _ 4545

Cau 17: (trich tir dé 10 chuyén Thai Binh 2022-2023)
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Cho m gam hén hop A gdm KHCO; va CaCOs di vao dung dich HCI du thi thu duoc 3,36 lit khi
(dktc).
a) Viét phuong trinh phan mg va tinh gia tri ctia m.
b) Hap thu hét lugng khi CO, thu dugc ¢ trén vao 100 mL dung dich X chira NaOH x (mol/l) va
Na,COs 1 (mol/l) thi thu dwoc dung dich Y. Cho CaCl, du vao dung dich Y thu dugc 8 gam két tia.
Tinh gié tri cia x.

Huéng din giai

336
n. =0,15(no/
o e =24 (rrol)
PTHH: KHCO; + HCl — — KCl+ H,0 + CO,T
a a (mol)
CaCO; +2HCI — — CaClL, + H,O + CO,T
b ) b  (mol)
Goi a, b 1an luot 1a s0 mol cia KHCO; va CaCOg, taco:a+b=0,15 (mol)
Khéi lugng hdn hop A 1a: Mo =Msco, * Meaco, _ 100 4 4 100.b = 100(a + b) = 100. 0,15 = 15 (g)
8
=—_ =0,08(nol)
b) Meaco, 100

Truwong hop 1: NaOH dw, phén ing tao mudi Na,CO;

PTHH: COz +2NaOH — - Na2C03 + HzO
0,15 0,15 (mol)
Dung dich Y chtra Na,CO;, NaOH du

n

Na,Co5/dX = 10,1 = 0,1 (mol)
n

NaLO/9Y = (,15 + 0,1 = 0,25 (mol)
Cho CaCl, du vao dung dich Y:

PTHH: Na,CO; + CaCl, — — CaCO;' +2 NaCl
0,25 0,25 (mol)

Meaco, trurese Caco; netocho (v [y = |oai)

Truwong hop 2: CO, phén irng tao 2 mudi Na,CO; va NaHCO;
Ly =x.0,1(nol)

PTHH: C02 +2NaOH — - N32CO3 + HzO (1)

0,05x 0,Ix 0,05x (mol)
COz + N3.2CO3 + Hzo - 2NaHCO3 (2)
y y (mol)

Dung dich Y chtta Na,CO; va NaHCOs3, cho phan ting véi CaCl, du

PTHH: Na,CO; + CaCl, — — CaCO;! + 2 NaCl (3)
0,08 0,08 (mol)
Goi y 1a s6 mol Na,COs phan ing theo phuong trinh (2)

n

Na,COy/dX — 1 0.1 = 0,1 (mol); Phacoyaar _ 0,08 (mol)
n - P

Na£0, maicad(2) = () 05x + 0,1-0,08 = 0,05x + 0,02 (mol)

Tt phuong trinh (1) va (2), ta co Meo, _ 0,05x +0,05x + 0,02 =0,15 = x = 1,3 (mol/l)

Cau 18: (trich tir dé 10 chuyen TP HCM 2022- 2023)

Cho 4,8 gam hon hop bot gom CaCO; va CaO vao coc thuy tinh chira H>O (théat du) va khudy ky, dé
yén mot thoi gian, sau d6 syc tir tir khi CO, dén du vao cbe thuy tinh. D6 thi biéu dién su phu thudc
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khéi lugng két tia CaCO;s (gam) theo thé tich khi CO, (lit, dktc) duge md ta nhu hinh bén. Gia thiét

cac qué trinh xdy ra hoan toan. Tinh gia tri a va b trén do thi.
g m CaCO ; (gam)

[
i
I
i
i
i
ok

J_E ________ ; ________________ :E\ \’[C'Cl]:l l{[

a b

Huéng dan giai
2 48-2

Nego, b =7 =0,02 (mad}; N, =005 (rol)
100
CaO + H,O — — Ca(OH), (1)
0,05 0,05 mol
. Voo, =@ 4
+ Tai 2 lit CO, hét, Ca(OH), du
Ca(OH)z + C02 - CaCO;l + Hzo (*)
a/22.4 a/22,4
5-2 a .
n =— _=003= — a=0672lit
“C0: 100 22,4
- Voo =b A A A
+ Tai 2 lit CO; hét, CaCO; tan mot phan
Ca(OH), + CO, - 7 CaCoOsl + H,O (2)
0,05 0,05 0,05 + 0,02
CaCO; + COz + HzO - Ca(HC03)2 (3)
y y y mol
12
n =(0,012 = y=0,058(nol)

=0,05+0,02-y =
100

Cal0y cfin 1% 520 (3)

Neo, =0,05 +y =0,05 +0,058 =0,108 = % — b=24192 (I

F

Cau 19: (trich tir dé 10 chuyén Thanh Hoa 2022-2023) .
Cho tu tu dung dich HCI dén du vao dung dich X chtta a mol Na,CO; va b mol NaHCO; ta c6 do thi
nhu 2 hinh dudi day:

Ncoz Onazoo:a

£ oo

0 1,52 g 0

0.75a Ny

Cho tir tir dung dich X vao dung dich chtra 1,4a mol H(;l, khqu déu. Tinh sé mol CO, sinh ra?
Hudng dan giai

Phén tng x4y ra theo thir tu sau: Phan tmg x4y ra theo thir tu sau:
HCl+Na,CO, — — NaHCO, +NaCl
0,75a 0,75a

HCl+NaHCO, — — NaCl +CO, +H,0
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HCl+Na,CO, — — NaHCO, + NaCl Tacoa—0,04=0,75a(2)

E‘ f E‘ Tir (1) va (2) = a = 0,16 mol va b = 0,24 mol
HCl+NaHCO, — — NaCl+CO,+H.,0O
b b b
3 3 3
b

Theo @6 thisd 1,taco 1,5a=a+ 3 (1)

Khi s6 mol cua HCI 1a 1,4a mol

Pé bai cho dung dich X vao dung dich chtra acid, khi d6 dong thoi xay ra 2 phan tng
2HC1+Na,CO, — — CO, +H, O+ 2NaCl

2ak ak ak
HCl+NaHCO, — — NaCl+CO, +H,0
bk bk bk

n
Ta c6 2ak + bk = 1,4a = 0224mol ~— — k = 04 — — %= (ak + bk) = 0,16 mol =>
V., =3,584 lit

o,
Céu 20: (trich tir dé 10 chuyén Nam Dinh 2023-2024)
Chon chat thich hop rdi viét cac phuong trinh phan tmg trong so d6 chuyén hoa sau:
KHCO, — = K,CO, —"— KHCO, — *—= KOH —'— KHCO,
Biét phan traim khdi luong nguyén t6 Ca trong X va Y lan lugt bang 54 % va 24,7 %; mdi miii tén
{mg voi mot phurong trinh hoa hoc cua hai chat twong tng.
Huwéng din giii
Chon X 1a Ca(OH), va Y 1a Ca(HCO:s),.
2KHCO, + Ca(OH) — — K,CO, + CaCO,+ 2H,0

K,CO, + Ca(HCO,) — — 2KHCO, + CaCO,
KHCO, + Ca(OH) — — KOH + CaCO,+ H,0
KOH + Ca(HCO,) — — KHCO, + CaCO,+ H,0
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