CHUONG 6: KIM LOAI KIEM, KIM LOAI KIEM THO, NHOM VA HQP CHAT CUA CHUNG
BAI 11: KIM LOAI KIEM VA HOP CHAT QUAN TRONG CUA KIM LOAI KIEM
Muc tiéu
< Kién thic
+ Biét duoc vi tri caa kim loai kiém trong bang tuan hoan va cau hinh electron nguyén ti.
+ Biét duoc tinh chat vat Ii chung caa kim loai kiém va mét sé hop chat quan trong.
+ Biét tinh chat hoa hoc cua kim loai kiém va mét sé hop chat quan trong caa kim loai kiém.
+ Biét duoc mot s6 tng dung quan trong, trang thai tu nhién, phuong phap diéu ché kim loai
kiém va céac hop chit quan trong caa kim loai kiém.
% Kining
+ Viét duoc cau hinh electron cua nguyén tir kim loai kiém va ion twong Gng.
+ Xac dinh dung san pham cac phan ang caa kim loai kiém va mot sé hop chat cua quan trong.
+ Giai dugc cac bai toan tir don gian dén phuc tap lién quan dén kim loai kiém va mot sé hop

chat quan trong cua kim loai kiém.
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I. LI THUYET TRONG TAM

A. KIM LOAI KIEM

1. C4u hinh electron

Cau hinh electron nguyén tir ciia kim loai kiém c6 dang [Khi hiém] ns'

Nguyén té Li ' Na UK _Rb +Cs
Cau hinh

electron [He]2s1 [He]Ss1 [Ar]4s1 [Kr]Ss' [Xe]6s1
nguyén tu

Nguyén tir kim loai kiém d& mat mot electron ¢ 16p ngoai cing tao thanh ion cé dién tich 1+.

M——M'+1e

Vi vay cau hinh electron cuaa ion kim loai kiém 1a cAu hinh electron cua khi hiém déng st trudc né.

2. Vi tri trong bang tuan hoan
Kim loai kiém thugc nhdm IA trong bang tuan hoan (dtng dau cac chu ki 2 dén 7).
Dua vao cau hinh electron nguyén tir, xac dinh vi tri cua kim loai kiém:
S6 tha tu nguyén t6 = Sé hiéu nguyén tu
Chu ki = S6 16p electron

Nhom 1A (vi c6 1 electron ¢ 16p ngoai cung)

3. Tinh chat vat Ii

Cac kim loai kiém c6 mau trang bac va c6 anh kim, dan dién tdt, nhiét d6 ndng chay va nhiét do soi

thap, khdi luong riéng nho, do6 cing thap.

Trong cac kim loai kiém thi Li c6 d6 cang, nhiét d6 nong chay va nhiét do sbi cao nhat, khdi luong

riéng nho nhat; con Cs co d6 cang va nhiét do ndng chay thap nhat, khéi lwong riéng 16n nhat.
4. Tinh chat héa hoc

Kim loai kiém c6 tinh khir rat manh va tinh khir tang dan tir Li dén Cs:

Céc phan tng cua kim loai kiém xay ra rat dé dang ¢ diéu kién thuong va manh liét.

M——>M" +1e

Chu y: Trong hop chat kim logi kiem chi c6 sé oxi héa +1

* Tac dung vai oxi:

2Na+0O,——Na,O, (xay ra trong oxi kho)

4Na+0O, —>2Na,O (xay ra trong khong khi kho)
* Tac dung vei clo: 2K +Cl, —2KCl

* Tac dung vai axit: 2Na+2HCl——>2NaCl +H,

* Tac dung véi H,O: 2Na+2H,0——>2NaOH +H,
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Chu y: Kim logi kiém phdn ing dé dang véi oxi va nuéc vi vdy dé bao quan kim logi kiém nguroi ta phdi

ngam chim trong dau hsa.

5. Ung dung
Hop kim Na - K dugc dung 1am chit trao d6i nhiét trong 10 phan tng hat nhan.
Hop kim Li - Al siéu nhe, dugc dung trong ki thuat hang khéng.
Kim loai Cs dugc dung lam té bao quang dién.
6. Trang thai tw nhién
Do kha ning phan (rng manh nén trong tu nhién, kim loai kiém chi ton tai & dang hop chit. Nhu mudi
NaCl hoic cac mudi silicat, aluminat.
7. Diéu ché

Kim loai kiém duoc diéu ché bang phuong phap dién phan ndng chay mudi halogenua cua ching.

Vi dy: 2NaCl—&ephinnonechdy 5 9Ng +Cl,

B. MOT SO HOP CHAT QUAN TRONG CUA KIM LOAI KIEM
1. Natri hidroxit (NaOH)
a. Tinh chat vat |i
NaOH (con goi 1a xat an da) 1a chét ran, khéng mau, d& ndng chay, hit &m manh, tan nhiéu trong

nudc va téa nhiét manh.
b. Tinh chdt hoa hec

NaOH 1a mot bazo manh (kiém), trong dung dich:

NaOH——>Na"+ OH"~
* NaOH tac dung voi oxit axit nhu CO,, SO,,...

CO, +20H —CO¥ +H,0
CO, +OH  ——HCO;,
+ Téc dung véi axit HCI, H,S0,, HNO,..
H* +OH ——H,0
» Tac dung véi mudi nhe CuSO,, Fe, (SO,), ...
Cu* +20H™——Cu(OH),
Fe* +30H"——Fe(OH),
» Tac dung véi céc chét ludng tinh nhu Al,O,, Al(OH), ..
AlLO, +20H"——2AIO; +H,0
Al(OH), + OH" ——AlO; +2H,0

Chu y: Céac phan ung cua NaOH la do ion OH" gay ra.
¢. Ung dung
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NaOH la héa chat quan trong, ding hang thir hai sau axit sunfuric. NaOH duoc dung dé niu xa phong,
ché phdm nhudm, to nhan tao, tinh ché quiang nhém va dung trong céng nghiép ché bién dau mo.
2. Natri hidrocacbonat (NaHCO, )

a. Tinh chat vat Ii

NaHCO, la chit ran mau trang, it tan trong nudc.

b. Tinh chét héa hoc
e NaHCO, dé bi nhiét phan huy:
2NaHCO, —“—Na,CO, +CO, +H,0
2HCO; —~—CO0% +CO, +H,0
e NaHCO, c¢ tinh ludng tinh (do ion HCO;) vi vay NaHCO, vura tac dung duoc véi dung dich
axit, vira tac dung duoc véi dung dich kiém.
NaHCO, + HCl—— NaCl+H,0+CO,
HCO, +2H"——H,0+CO,
NaHCO, + NaOH—— Na,CO, +H,0

HCO; + OH  —>CO2 +H,0

Chu y: Cac muéi hidrocachonat khdc c¢é cdc phan iimg twong tw NaHCO, .

¢. Ung dung

NaHCO, duoc dung trong cong nghiép dugc pham (nhu ché thudc giam dau da day, ...) va trong cong
nghiép thuc pham (nhu lam bot ng, ...).
3. Natri cacbonat (Na,CO,)

a. Tinh chat vat i

Na,CO, la chét ran, mau trang, tan nhiéu trong nuéc. O nhiét do thuong ton tai dang mudi ngam
nuéc Na,CO,.10H,0 .
b. Tinh chdt hoa hec

Na,CO, la mudi cia axit yéu nén c tinh chat chung ctiia muéi.
e Té&c dung vdi axit

Na,CO, + HCl— NaHCO, + NaCl

COZ +H* —HCO;

Na,CO, + 2HCl——2NaCl+H,0+CO,

COZ +2H* —>H,0+CO,

e Tham gia phan ting trao d6i ion
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Na,CO, +BaCl, —BaCO, | +2NaCl

CO? +Ba** ——BaCO, ¥

Cha y: Cac muoi cacbonat khac cd cac phan ing twong tuw Na,CO, .

c. Ung dung
Na,CO, la hda chat quan trong trong cong nghiép thay tinh, bot giat, pham nhugm, gidy, soi,...
4. Kali nitrat (KNO,)
a. Tinh chat vat Ii
KNO, la tinh thé khdng mau, tan nhiéu trong nudéc, bén trong khéng khi.
b. Tinh chdt hoa hec
Khi dun néng ¢ nhiét d6 cao hon nhiét d6 ndng chay thi KNO, bi phan huy:
2KNO, —*52KNO, +0,
¢. Ung dung
KNO, dugc ding lam phan bon (phan dam, phan kali) va dugc ding dé ché tao thudc nd (thude siing

la hdn hop gom 68% KNO,, 15% S va 17% C).

Chu y: Muéi NaNO, ciing c6 tinh chat hda hoc tiong tw KNO,

Trong dung dich KNO, 1a muéi tro, né khéng tham gia cac phan img trao déi ion hay phan ing axit —
bazo.

Phdn #ng chay cua thudc sing Xdy ra theo phwong trinh:

2KNO, +3C +S—"—>N, +3CO, +K,S

KIM LOAI KIEM (1A)

e Cau hinh electron Iép ngoai cing: ns'

e Céc kim loai kiém: Li, Na, K, Rb, Cs.
Tinh chat vat ly:

e CO6 mau tring bac.

e Mang tinh thé: Lap phwong tim khdi.

o Khdi luong riéng twong ddi nho.

e Nhiét 46 nong chay, nhiét do sbi, tinh cng: Thap ( giam dan tir Li — Cs)
Tinh chat héa hec: Tinh khir manh

e Té&c dung phi kim:

o Tacdungvei O,: 4R+n0O,—2R,0
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Cha y: O nhiét d cao tao R,0, va RO, .
o Tac dung véi phi kim khac: 2K +Cl, —— 2KCI
e Tac dung nudc
o Phanung ¢ nhiét 46 thuong: 2R +2H,0——2ROH+H,
— Nguoi ta bao quan kim loai kiém bing cach ngdm chim trong dau hoa vi ching dé tac
dung véi nudce, vai oxi.
e Tac dung vai axit:
o Tac dung véi dung dich HCI,H, SO, loéng:
Kim loai kidm + Axit ——» Mudi + H,
Chu y: Néu axit da phan @ng hét ma kim loai con du thi kim loai d6 s& tac dung véi nuéc
trong dung dich.
2Na+2HCl——>2NaCl+H,
2Na,, +2H,0——>2NaOH + H,
e Téac dung véi HNO,, H,SO, dac (tru Au, Pt)
Kim loai + HNO, /H, SO, ——>Musi + SPK + H,0
Chu y: San pham khir c6 thé xudng H,S, S hoac NH,NO, . Cac kim loai kiém déu né khi tiép xdc
Vi axit.
Ung dung:
e Xesi (Cs) duogc ding lam té bao quang dién.
e Ché tao hop kim c6 nhiét d6 nong chay thap, siéu nhe ( Li — Al ding trong ki thuat hang khong).
M@t s6 hop chat quan trong:
e NaOH (Xut an da)
o Bazo manh (kiém)
o Ung dung: niu xa phong, ché pham nhudm, to nhan tao, tinh ché quing nhdm, ché bién
dau mo...
e NaHCO,
o Chit ran mau tring, it tan trong nudc, dé bi nhiét phan hay.
2NaHCO, —~Na,CO, + CO, +H,0
o Lahop chat luang tinh.
o Ung dung: Ché thuéc dau da day, nudc giai khat, cong nghé thuc pham (bot no)...
e Na,CO,
o Chéat ran mau trang, tan nhiéu trong nuéc cho méi truong kiém.

o Lamudi cua axit yéu.
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o Ung dung: San xuit thuy tinh, bot giat, nhudém, gidy, soi...
« KNO, (diém tidu)
o Tinh thé khéng mau. Phan hay & nhiét do cao hon nhiét do ndng chay.
2KNO, —~>2KNO, +0,
o Ung dung: dung 1am phan bén, ché tao thuc nd (thude sdng).
Il. CAC DANG BAI TAP
Dang 1: Li thuyét trong tam
Kiéu héi 1: Xac dinh vi tri va ciu hinh electron
+ Vidumiu
Vi du 1: C4u hinh electron 16p ngoai cuing caa nguyén tir K (Z=19) la
A. 2s' B. 3s' C. 4s' D. 5s'
Huwéng ddn gidi
Cau hinh electron cua K 1a: 1s2s*2p®3s?3p°4s’ .

— Chon C.

Chay: Electron dwoc dién theo mite nang lrong: 1s 2s 2p 35 3p 4s 3d ...

Vi du 2: Nguyén tir Na (Z =11), cu hinh electron 16p ngoai ciing cua ion Na* 13
A. 25°2p°. B. 3s°3p° C. 3s' D. 2s'
Huwéng ddn gidi
Céu hinh electron cua Na la 1s*2s?2p°3s’.
Taco: Na——>Na" +1e
1s°25°2p°3s' ——1s'25°2p°
Vay cau hinh cua ion Na* 14 1s'2s?2p°.

— Chon A.

Chu y: Cau hinh electron cia ion phdi dya vao cau hinh nguyén tiz.

Vi du 3: lon kim loai M* ¢6 cau hinh electron I6p ngoai cung 1a 2s?2p°. Kim loai M la
A. Na. B. Li. C. K. D. Cs.

Huéng dan giai

CAu hinh electron cia M* 13 1s*2s%2p°.

Tacd: M——>M" +1e

1s*2s*2p°3s' «1s*2s5*2p°

Vay cau hinh electron ciia M 1a 1s*2s?2p°3s' (¢ 11 electron) nén M la Na.
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— Chon A.

Chu y: Xdc dinh tén nguyén té co thé duwa vao so electron nguyén tiz.

Kidu héi 2: Tinh chat

+ Vidumiu
Vi du 1: Kim loai kiém c6 nhiét d6 nong chay thap nhat 1a
A. Li. B. K. C. Na. D. Cs.

Huwong ddn gidi
Duya vao bang tinh chét vat Ii khing dinh Cs c6 nhiét do néng chay thip nhit.
— Chon D.
Vi du 2: Kim loai kiém c6 tinh khir manh nhét 12
A. K. B. Li. C. Cs. D. Na.
Huwéng dan gidi
Tinh khtr caa kim loai kiém tang dan tir Li dén Cs.
— Chon C.
Vi du 3: Trong phong thi nghiém, kim loai Na duoc bao quan bang cach ngam chim trong:
A. nuéc. B. ruou etylic. C. dau hoa. D. giim an.
Huwong ddn gidi
Kim loai Na tac dung dwoc véi nude, ruou etylic, gidm dn (co nuéc va CH,COOH ) vi vay ba chat nay
khong thé bao quan Na — Loai A, B, D.
Dau hoa 1a hidrocacbon nén khong phan ung véi Na — C dung.
— Chon C.

Vi du 4: Cho mau nhé kim loai Na vao dung dich CuSO, , sau khi phan tng hoan toan thu duoc két tia la
A.Cu B. Cu(OH),. C. CuO D. Na,SO,.

Huwéng ddn gidi

Trong dung dich CuSO, c6 nudc vi vay

Truéc hét: 2Na+2H,0——2NaOH +H,

Sau d6: CuSO, +2NaOH——>Cu(OH), { +Na,S0,

— Chon B.

Cha y: Kim logi kiem phan ing véi nwéc 6 trong dung dich trueoc.

Vi du 5: Cho céc chit: Na, Na,SO,, NaCl,NaHCO,. Sé chat tac dung dwoc véi dung dich NaOH la

A. 4. B. 2. C.1. D. 3.
Huwéng dén gidi
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Trong dung dich NaOH c6 nudéc vi vay Na phan tng duoc véi nude trong dung dich NaOH.
Mat khac NaHCO, c¢ tinh ludng tinh nén phan tmg duoc voi dung dich bazo NaOH.
Vay céc chat tac dung dugc véi dung dich NaOH 1a: Na, NaHCO, .
— Chon B.
Vi du 6: Phat biéu nao sau ddy sai?

A. NaHCO, dugc dung ché thubc giam dau da day.

B. NaHCO, it tan trong nudc.

C. NaHCO, dé bi nhiét phan huy.

D. NaHCO, khong tac dung véi dung dich NaOH.
Huwoéng ddn gidi
Dua vao tinh chat vat If, tinh chat héa hoc va tng dung cua NaHCO, — D sai.
— Chon D.
Kiéu héi 3: Piéu ché va ing dung

+ Vidumaiu

Vi du 1: Trong cdng nghiép, kim loai Na duoc diéu ché bang cach dién phan nong chay

A. NaCl, B. Na,CO,. C. Na,SO, D. NaNO,
Huwéng ddn gidi
Céac kim loai kiém duoc diéu ché trong cong nghiép bang phuwong phap dién phan néng chay mudi
halogenua cua no.
— Chon A.
Vi du 2: Trong cdng nghiép, NaOH khong duoc dung dé

A. nau xa phong. B. san xuat mubi an.

C. tinh ché quang nhdm. D. ché pham nhuom.

Huwong ddn gidi

NaOH duoc san xuat tir NaCl 1a mubi an c6 nhiéu trong ty nhién vi vay NaOH khong thé dung dé san
Xuat muoi an.

— Chon B.

Cha y: Trong cong nghiép dieu ché phai di tir nguyén liéu san co

+ Bai tap tw luyén dang 1
Bai tap co ban

Cau 1: Kim loai nao sau day 1a kim loai mém?

A. Ba. B. Al. C. Na. D. Cu.
Cau 2: Kim loai nao sau day tan hét trong nudc du ¢ nhiét 46 thuong?
A. Mg. B. Fe. C. Al D. Na.
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Cau 3: S6 electron 16p ngoai cling cua nguyén ti K (Z=19) la

A. 1l B. 2. C.3. D. 4.
Cau 4: Kim loai kiém mém nhat 1a

A. Na. B. K. C. Li. D. Cs.
Cau 5: Kim loai kiém c6 khéi luong riéng nho nhat 1a

A. Na. B. Li. C. K. D. Cs.
Cau 6: Trong cac hop chat, kim loai kiém c6 sé oxi hoa la

A. +2. B. +1. C. -1 D. +3.
Cau 7: Trong hop chat Na,O,, s6 oxi hda caa nguyén t6 Na la

A. +1. B. +3. C. +2. D. +4.
Cau 8: Trong cdng nghiép, kim loai Na duogc diéu ché bang phuong phap

A. thuy luyén. B. nhiét luyén.

C. dién phan dung dich. D. dién phan néng chay.
Cau 9: Céc kim loai kiém c6

A. d6 cung thap. B. ¢0 nhiét do ndng chay cao.

C. khéi luong riéng 16n. D. tinh khtr yéu.

Cau 10: Cho Na vio nuéc thu duge san pham la khi H, va

A. Na,O B. Na,O, C. NaOH D. NaH
Cau 11: Phéat biéu nao sau day sai?

A. Xesi dugc dung lam té bao quang dién.

B. Hop kim Li — Al dugc dung trong ki thuat hang khéng.

C. Hop kim Li — Na dung 1am chét trao d6i nhiét trong 10 phan ang hat nhan.

D. Kim loai Na duoc dung dé san xuat mudi an trong cong nghiép.
Cau 12: Chit nao sau day duoc goi la xat dn da?

A. Na,CO, B. NaOH C. KOH D. NaCl
Cau 13: Trong nudc bién chtra nhiéu chat nao sau day?

A. NaOH B. NaCl C. Na,CO, D. Na,SO,
Cau 14: Phat biéu nao sau day ding?

A. Na,CO, dugc ding trong cong nghiép thay tinh, bot giat, giy, soi.

B. Thubc sting 1a hén hop gom KCI, S, C.

C. Nhiét phan KNO, thu dwoc san pham gém K,0,NO,,0, .

D. Nhiét phdn NaHCO, thu dugc san pham gém Na,O,CO,,H,O.

Cau 15: bién phan nong chay NaCl ¢ catot xay ra qua trinh

A. khtr ion Na™. B. oxi hoa ion Na*
C. khtrion CI". D. oxi hoa ion CI”

Cau 16: Cho céc chat: Na, Na,SO,, Na,CO,, NaHCO, . S chit tc dung dugc véi dung dich HCI 1a
A. 1l B. 2. C. 4. D. 3.
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Cau 17: Phéat biéu nao sau dy ding?
A. NaHCO, co¢ tinh ludng tinh.
B. Na khéng tac dung vai dung dich NaCl.
C. NaHCO, khoéng tac dung véi dung dich NaOH.
D. Na,CO, khong tac dung véi dung dich BaCl, .
Cau 18: Cho c4c chat: NaOH, Na, K, KHCO, . S6 cht tac dung véi dung dich HCI tao ra chat khi 1a
A. 1l B. 4. C.2 D. 3.
Cau 19: Cho cac chat: KC1,Al,NaHCO,,CO,,Al(OH,). Sé chat tic dung dwgc véi dung dich NaOH la
A. 3. B. 4. C.2 D. 1.
Cau 20: Cho cac chat: HCI,KOH, BaCl,, NaHSO,, FeS. Sé chat tc dung dugc véi dung dich Na,CO,
la
A. 3. B. 4. C.2 D. 1.
Dang 2: Bai toan xac dinh kim loai
+ Phuong phap giai
Buréc 1: Viét phuong trinh phan tng xay ra rdi tinh theo phuong trinh hda hoc.
Ngoai ra co thé dung phuong phap bao toan nguyén té hoic bao toan electron dé tinh nhanh sé6 mol.

Bueéc 2: Tinh nguyén tir khéi hodc phan tir khdi trung binh.

. Né&u bai toan mat kim loai thi tinh nguyén tir khéi theo cong thic M =2, tir d6 suy ra tén
n
kim loai.
. Néu bai toan hdn hop thi tim phan tir khéi trung binh M = 2t d6 két hop véi didu kién
n

hh
cuia bai toan dé tim kim loai.

Vi du: Hoa tan hét 4,68 gam kim loai kiém M vao H,O du, thu dwoc 1,344 lit khi H, (dktc). Kim loai M

la
A. Rb. B. Li.
C. K. D. Na.
Huwéng ddn gidi
ny =0,06 mol

Céach 1: Phuong trinh héa hoc:

2M +2H,0——2MOH +H,
0,12 « 0,06 mol

Cach 2: Bao toan electron:
ny =2n, =2.0,06=0,12 mol

Trang 11



—>M=

m 4,68
n

Vay M 1a kali (K).
— Chon C.
+ Vidumiu

Vi du 1: Hoa tan hoan toan 9,2 gam hdn hop X gém hai kim loai kiém vao 400 ml dung dich HCI 0,5M
thu dugc dung dich Y chira bon chét tan ¢6 nong dd mol bang nhau. Hai kim loai trong X 1a

A. Liva Na. B. Li va Rb. C. LivaK. D. Nava K.
Huwoéng ddn gidi
Goi cong thirc chung cua hai kim loai la M.
Vi thu dugc bén chit tan c6 sé mol bang nhau nén ta c6 sé mol MOH bang sé mol MCI va hai kim loai

phai c6 s6 mol bang nhau.

2M +2HCl—>2MCl + H,
0,202 —0,2 mol
2M +2H,0—>2MOH +H,
0,2 <« 0,2 mol
— 92 e L VT
= n =0,4 mol >M = 02 =23—— C6 mot kim loai kiém 1a Li (M < 23).
Ma hai kim loai c¢6 s6 mol bing nhau nén M =23 = M, +M
> M = 39 (Kali)
— Hai kim loai trong X la Li va K.
— Chon C.

Vi du 2: Cho 1,9 gam hdn hop gdm mudi cacbonat va hidrocacbonat cia mot kim loai kiém tac dung voi
axit HCI du thu dugc 0,448 lit khi ¢ dktc. Kim loai kiém la
A. K. B. Li. C. Na. D. Rb.
Huwéng dén gidi:
Ta c6 so d6 phan @ng: mHCC;% +HCl——MCI+H,0+CO,

2 3

Bao toan nguyén t6 C: n,, =ng, =0,02mol

oMoy = P L9
n, 0,02
= Myico, <95 <My o, > 17,5<M,, <34

— Kim loai M la Na.
— Chon C.
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+ Bai tap tw luyén dang 2
Cau 1: Cho 0,39 gam mot kim loai kiém X vao nuéce, thu dugc 0,112 lit khi H, (¢ dktc). Kim loai kiém
X la
A. Na. B. K. C. Li. D. Cs.
Cau 2: Hoa tan hét 1,4 gam kim loai kiém X vao 200 gam H,O, thu dwoc dung dich c6 khdi lugng la
201,2 gam. Kim loai kiém X Ia

A. Rb. B. Na. C.K. D. Li.
Cau 3: Hoa tan hét 1,15 gam kim loai X vao dung dich HCI, thu duoc 0,56 lit khi (¢ dktc). Kim loai X 1a
A. Na. B. Ba. C.K. D. Ca.

Cau 4: Cho 0,3 gam hdn hop gom hai kim loai kiém & hai chu ki ké tiép nhau vao nuéc, thu duoc 0,112
lit khi H, (& dktc). Hai kim loai kiém Ia

A. Li, Na. B. Na, K. C. Li, K. D. K, Cs.
Cau 5: Hoa tan hét 0,3 gam hdn hop gdm hai kim loai kiém & hai chu ki ké tiép nhau vao dung dich dich
HCI du, thu dugc 0,224 lit khi (¢ dktc). Hai kim loai kiém Ia:

A. Li, Na. B. Na, K. C. K, Cs. D. Li, K.
Cau 6: Dt chay hoan toan 4,6 gam kim loai kiém X trong khi clo du, thu duoc 11,7 gam mudi. Kim loai
kiém X 1a

A. Na. B. Li. C. K. D. Cs.
Cau 7: Cho 5,3 gam mudi M,CO, tac dung véi dung dich HCI du, thu dugc 1,12 lit khi & dktc. Mudi
M,CO, la

A. Na,CO, B. Li,CO, C. K,CO, D. Cs,CO,
Cau 8: Hoa tan hoan toan 6,645 gam hon hop mudi clorua cua hai kim loai kiém thuoc hai chu ki ké tiép
nhau vao nudc duoc dung dich X. Cho toan bd dung dich X tac dung hoan toan véi dung dich AgNO,
(du), thu duoc 18,655 gam két tua. Hai kim loai kiém trén la

A.RbvaCs. B. Nava K. C. Liva Na. D. KvaRb.
Cau 9: Hoa tan hoan toan 1,1 gam hdn hop gém kim loai kiém X va kim loai kiém thd Y (M, <M, )
trong dung dich HCI du, thu dugc 1,12 lit khi H, (dktc). Kim loai X la

A. Li. B. Na. C. Rb. D. K.
Cau 10: Hoa tan hét 0,897 gam kim loai X vao 4,459 ml H,O tao ra dung dich kiém c6 néng do 29,34%.
Biét khéi lugng riéng caa H,O 1a 1 gam/ml. Kim loai X Ia

A. Na. B. Ba. C. K. D. Ca.

Dang 3: Bai toan lién quan dén dung dich kiém

Bai toan 1: Dung dich kiém tac dung véi axit
+ Phwong phap giai

Phan ung trung hoa: H* + OH  ——H,0

Talubned: n . =n_
H OH
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Ngoai ra c6 thé giai bai toan bang cach dung so dd va cac phuong phap bao toan nguyén té, bao toan dién
tich, bao toan electron.
Chua y: Bai toan hoa tan hoan toan kim loai kiém M véi nudce thu dwoc dung dich bazo, sau dé trung hoa

dung dich bazo bang axit HCI/H,SO, loéng:
2M+2H,0——2M" +20H™ +H,
Taluoncé: ny, =n_, =2n,

Vi du: Trung hoa 100 ml dung dich NaOH 1M can dang V ml dung dich H,SO, 0,5M. Gia tri cia V la

A. 100. B. 50.
C. 200. D. 150.
Huwoéng ddn gidi:

Ny, =0,1 mol —n_ - =0,1mol
Phan ung trung hoa:

H'+OH ——H,0

0,1 < 0,1 mol

n +
0y g, = % =0,05 mol

0,05

-V =0,1lit= 100ml

2

— Chon A.
+ Vidumiu

Vi du 1: Hoa tan hoan toan hon hop Na va K vao nuéc du, thu duoc dung dich X va 0,672 lit khi
H, (dktc). Thé tich dung dich HCI 0,1 M cén dung dé trung hoa dung dich X 1a

A. 150 ml. B. 300 ml. C. 600 ml. D. 900 ml.
Huwong ddn gidi
n, =0,03 mol
Dung dich X ¢6: n_,_ =2n, =2.0,03=0,06mol
Phan tng trung hoa: n,. =n_ . =0,06 mol
Ny =0, =0,06 mol

SV, = 2% 061t = 600m
0,1

b

— Chon C.
Bai toan 2: Bai toan CO, tac dung véi dung dich kiém

+ Phuwong phap giai
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Khi cho CO, tac dung véi dung dich kiém thi c6 thé xay ra phan @ng:
CO, +20H ——CO;™ +H,0(1)
CO, +OH ——HCO; (2)
« Bai toan cho biét s6 mol ciia OH™ va CO,:
Xétti g T = o

Neo,

HCO; co?
1

l - e

HCO; HCO; COZ

Néu T <1 thi khi do: n

=n
HCO; OH~

n =1 —1n

coy OH~ CO,

Mco; = 2nC02 T

Né'u1<T<2thikhidc’>:{

Néu T =2 thi khi do: N =Neo,

Ch u y 1,nmuf)'i = mcation kimloai + manion g0c axit

« Bai toan khi chua biét s6 mol CO, thi xét hai truong hop:
TH1: Chi tao mudi trung hoa, khi 6 OH™ du, CO, hét va chi xay ra phan ang (1).
TH2: Tao ca hai mudi CO?™ va HCO;, khi d6 ca OH™ va CO, déu hét, xay ra ca phan tng (1) va (2).
Vi du: Hap thu 4,48 lit CO, (dktc) vao 16,8 gam KOH thu dugc m gam mubi. Gia tri ciia m la
A. 28,3. B. 20,8.
C. 28,0. D. 23,8.
Huwéng ddn gidi

Neo, =0,2 mol; n,; =0,3 mol

—>ng, =0,3mol; n. =0,3 mol
n__

Xét ti lé: 1<T:i:0’3 =1,5<2
Neo, 0,2

— Tao hai mubi CO} va HCO;

- as nCO%’ =Dy ~Neo, = 0,3-0,2=0,1 mol
Khi d6
nHCO; = 072_071 = 0,1 mOl
> Mg =My M FMy

=0,3.39+0,1.60+0,1.61 =23,8 gam
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— Chon D.
Vi du: Hép thu hét V lit CO, & dktc vao 100 ml dung dich NaOH 0,15M, thu dugc dung dich chira 5,3
gam mudi. Gia tri cua V 1a
A. 2,24, B. 1,12.
C. 3,36. D. 4,48.
Huwong ddn gidi
Phuong trinh héa hoc:

CO, +2NaOH—— Na,CO, +H,0 (1)
CO, + NaOH——>NaHCO, (2)
TH1: Chi tao mudi trung hoa (Na,CO,)
N, =My, oo, = 0,05 mol
>V, =0,05.22,4 =1,12 it
TH2: Tao ca hai mudi Na,CO, (x mol) va NaHCO, (y mol).

Ny,oq = 0,015 mol

Ta c6 h¢ phuong trinh:

2x+y=0,015 x =—0,065<0 )
- — Loai
106x +84y =5,3 y =0,145
— Chon B
+ Vidumiu

Vi du 1: Hép thy hét 3,36 lit CO, (dktc) vao 200 ml dung dich NaOH 1M, thu dugc dung dich X chira

A..0,05 mol Na,CO,va 0,10 mol NaHCO,

B. 0,10 mol Na,CO, va 0,05 mol NaHCO,
C..0,075 mol Na,CO, va 0,075 mol NaHCO,
D. 0,125 mol Na,CO, va 0,025 mol NaHCO,
Huwéng ddn gidi

Ne, = 0,15 mol; n =0,2 mol

OH™ = IlNaOH

n_ 1
Xét ti lé: 1<T:&—£:%<2—> Tao hai muoi CO; va HCO;.

Neo, 0,15

n =N, —Ngo, =0,05mol

cot” OH™

Nyco: =Noy- ~Negr =0,1mol

Khi do: {

— Chon A.
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Vi du 2: Hap thu hoan toan 0,336 lit khi CO, (dktc) vao 100 ml dung dich gdm NaOH 0,1 M va KOH
0,1 M thu duoc dung dich X. C8 can toan bo dung dich X thu dugc bao nhiéu gam chat ran khan?

A. 2,58 gam. B. 2,22 gam. C. 1,53 gam.

Huwoéng ddn gidi

Ne, = 0,015 mol; n =0,01 mol;n,, =0,01mol

NaOH

—>n, = 0,02 mol;an =0,01 mol; n. = 0,01mol

e n.. 0,02 4 o .
Xéttilg: 1<T=—"-=—"—=—<2— Tao hai muoi CO;" va HCO;.
N, 0015 3
n_, =n__—-n. =0,005mol
Khide: { > ™ ™
Nyeos = Neo, ~Negr- =0,0Imol

Mubi gom cation kim loai (Na* va K*), anion géc axit (CO2” va HCO;)

+m

=m_,+m _,+m _, }
Na K o2 HCO;

chét rén khan — T muc
=0,01.23+0,01.39+0,005.60 +0,01.61 =1,53 gam
— Chon C.
Bai toan 3: Cho P,0. hoiic H,PO, tac dung véi dung dich kiém
+ Phwong phap giai
Khi H,PO, tac dung véi dung dich kiém thi co thé xay ra phan tng:
H,PO, +30H ——>PO} +3H,0
H,PO, +20H  ——HPO; +2H,0
H,PO, +OH —H,PO; +H,0

D. 2,44 gam.

Cha y: Khi cho P,0, tac dung véi dung dich kiém ta quy bai toan vé H,PO, phan tng dung dich kiém

do P,0, +3H,0—>2H,PO,

Taco: nyp, =20,

Bai toan cho biét s6 mol cia OH™ va H,PO, :
Xét ti lé: oir =T
Ny po,
H;PO, H,PO; HPO? PQO3
H,PC, HPO: PO: OH"

3

H,PO, H,PO; HPO; PO
Neu T=>3 thi khi dé: n,, =n

H,PO,
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n ., =n__-2n
A \ . , PO, OH H;PO,
Néu 2 < T <3 thi khi do: !
Mpoz- = Mhgpo, ~Mpor-
Néu T =2 thi khi do6: npoi, =Ny po,
weor — Moy~ ~ Muypo,

n
Néu1<T<2 thikhidé:{

Néu T<I1 thikhidé: n =n_

H,PO, H-

Bai toan chua biét s mol cia OH™ hoic H,PO, thi ta ding so d6 sau:

H,PO, +Kiém —— Chat tan + H,O
(H +OH - H,0)
X¢ét hai truong hop:

THL: Kiém du, H' hét (n_, >n, )

OH™
Khidé: ny,=n,

Dung bao toan khéi lugng dé tinh n_,,n__ vasosanhnéu n_ >n_, thithoa man,

H*’ OH~
TH2: Kiém hét, H* du (n,. >n_ )

Khidé: ny o =n_

Dung bao toan khéi lugng dé tinh n_,,n_  vasosanhnéu n , >n_  thi thoa man.

H"’> "OH”

n =N —Nn
H,PO; H;PO, HPO2~

Vi dy: Cho 200 ml dung dich H,PO, 0,3M vao 500 ml dung dich Ba(OH), 0,16M. Sau khi phan ung

xay ra hoan toan, khéi luong mudi thu duoc 1a
A. 12,02 gam.
C. 12,20 gam.

Huwong ddn gidi

Ny po, =0,06 mol; D, om), =0,08mol
- nOH* = 0’16 mOL nBa2+ = 0,08 mol

n_
Xét ti lé: 2<T:i:0’16z2,67<3

nH3PO4 0’

— Tao hai mudi PO; va HPO; .
=0,16—-2.0,06 = 0,04 mol
=0,06-0,04 = 0,02 mol

n .,

L PO

Khi d6: )
nHPOZ-(

—m =m +m +m

mudi Ba** HPO?~ PO}
=0,08.137+0,02.96 +0,04.95
=16,68 gam

— Chon B.

B. 16,68 gam.
D. 11,56 gam.
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Vi du: Cho dung dich chta x mol NaOH vao dung dich chta 0,02 mol H,PO, thu dugc dung dich chaa

3,06 gam chat tan. Gié tri cua x 1a

A. 0,03. B. 0,04.
C. 0,05. D. 0,06.
Huwoéng ddn gidi:
n, = 3“113?04 =0,06 mol; N, =Nyey =X mol
Ta ¢6 so do:

H.,PO, + NaOH —— Chat tan +H,O
(H + OH - H,0)
THL: OH™ duva H' hét (n,.<n_ )
Khi do: Nyo=0, =0,06 mol
Bao toan khéi luong:

m

+m +m

NaOH H,,0, — Mehgiran H,0
< 40x +0,02.98 =3,06+0,06.18
— x =0,0545

— Truong hop nay loaivi n_ _ <n .

TH2: OH™ hétva H' du (n,. >n_, )
Khi d6: n, , =n_, =x mol
Bao toan khéi luong:

+m

+m = mché’l tan H,0

My.on H,PO,

< 40x +0,02.98 =3,06 +18x
—->x=0,05
— Truong hop nay loaivi n . >n_
— Chon C.
+ Vidumiu
Vi du 1: Cho 0,02 mol H,PO, vao dung dich chira 0,03 mol KOH. Sau khi phan tng hoan toan, dung

dich thu duoc chira

A. 0,01 mol KH,PO, va 0,01 mol K,HPO, .
B. 0,01 mol K,PO, va 0,01 mol K,PO, .

C. 0,015 mol KH,PO, va 0,005 mol K,PO, .
D. 0,01 mol K,HPO, va 0,01 mol K,PO,.

Huwong ddn gidi
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n__ . X - N
Xéttilg: 1<T=—S—= 0,03 _ 1,5<2— Tao hai muéi H,PO, va HPO; .
Nypo, 0,02
Npor = Moy~ Migpo, =0,01 mol

Khi do:

n =1 —1n
H,PO; H;PO, HPO;

=0,01 mol

— Chon A.

Vi du 2: Cho 1,42 gam P,O, tac dung hoan toan voi 50 ml dung dich KOH 1M, thu duoc dung dich X.

Cd can dung dich X thu dugc chat rin khan gom
A. K,PO, va KOH.
C. KH,PO, va K,HPO, .

Huwoéng ddn gidi

n

P,0O4 = 0’01 mol — nH3P04 - 2nP205 - 0’02 mol

Ny =0,05 mol »n - =0,05 mol

n_
ot :0’02:2,5<3

Xéttile: 2<T=

nH3PO4 ’

— Tao hai muéi HPO?™ va PO} hay K,HPO, va K,PO,.

— Chon B.

B. K,HPO, va K,PO, .
D. H,PO, va KH,PO, .

Vi du 3: Cho 2,13 gam P,O, vao dung dich chtra x mol NaOH va 0,02 mol Na,PO,. Sau khi cac phan

g Xay ra hoan toan, thu duoc dung dich chtra 6,88 gam hai chit tan. Gia tri cua x 1a

A. 0,030. B. 0,050.
Huwémg ddn gidi

n,, =0,015mol »ny ., =2n,, =0,03 mol—>n & =0,09 mol
Ny,op =Xmol »n_ - =xmol
\ NaOH :
Ta co6 so do: H,PO, + — Chét tan+H,0
Na, PO,

TH1: OH™ dwva H' hét (n. <n_ )
Khi do: Ny o=n, =0,09 mol

Bao toan khéi luong:

Myon My po, T My, po, = Mepgian T Mo

< 40x +0,03.98+0,02.164 = 6,88 +0,09.18
—x =0,057

— Loai vi n,>n
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TH2: OH™ hétva H' du (n,. >n_, )
Khi dé: ny ,=n_ , =x mol

Bao toan khéi lugng:

m +m +m

NaOH H,PO, + My, po, = Mepgan H,O
< 40x +0,03.98 +0,02.164 = 6,88 +18x
—-x=0,03

— Thoa mén.

— Chon A.

Cha y: Céc dang bai tap P,O, thi déu chuyén vé H,PO, tac dung voi kiém.

+ Bai tap tw luyén dang 3
Bai tip co ban

Cau 1: Dan 3,36 lit (dktc) khi CO, vao 120 ml dung dich NaOH 2M. Sau phan tng thu duoc

A. 0,15 mol NaHCO,. B. 0,12 mol Na,CO;.

C. 0,09 mol NaHCO, va 0,06 mol Na,CO,. D. 0,09 mol Na,CO, va 0,06 mol NaHCO,.
Cau 2: Hoa tan m gam kim loai Na vao nudc, thu duoc dung dich X. Trung hoa X can vira ¢a 100 ml
dung dich H,SO, 1M. Gia tri ciam la

A. 2,3 B. 4,6. C.6,9. D. 9,2
Cau 3: Hoa tan hét hdn hop X gém hai kim loai kiém vao nuéc, thu duoc dung dich Y va 0,12 mol khi
H, . Bé trung hoa Y can vira da V ml dung dich hdn hgp gom HCI 0,5M va H,SO, 0,25M. Gia tri cia V
la

A. 120. B. 60. C. 480. D. 240.
Cau 4: Hoa tan hét mot lugng hdn hop gom K va Na vao H,O du, thu dugc dung dich X va 0,672 lit khi
H, (dktc). Cho X vao dung dich FeCl, du, dén khi phan g xay ra hoan toan, thu dwoc m gam két tua.
Giatricuam la

A. 214, B. 6,42. C. 1,07. D. 3,21.
Cau 5: Tron 100 ml dung dich ¢c6 pH =1 gom HCI va HNO, véi 100 ml dung dich KOH a mol/l, thu
dugc 200 ml dung dich ¢c6 pH=12. Giatri ciaala

A. 0,15. B. 0,12. C.0,3. D. 0,03.
Cau 6: Suc tir tir cho dén hét 3,36 lit (dktc) khi CO, qua 0,1 lit dung dich chita dong thoi Na,CO, 1M va

NaOH 1M thi khéng thay khi thoat ra. Nong do céc chat tan co trong dung dich sau phan ung 1 (Biét thé
tich dung dich thay déi khong dang ké)

A. Na,CO, 0,5M va NaHCO, 2M. B. Na,CO, 1M va NaHCO, 0,5 M.
C. Na,CO, 1M va NaHCO, 1M. D. Na,CO, 0,5M va NaHCO, 0,5M.

Cau 7: Suc tir tir 4,48 lit CO, vao 100 ml dung dich hon hgp Na,CO, 2M va KOH 1,5M thu duoc dung
dich X. Cho dung dich BaCl, du vao X thu dugc khéi lugng két tua la
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A. 39,40 gam. B. 59,10 gam. C. 78,80 gam. D. 29,55 gam.
Cau 8: Cho 0,02 mol P,0; vao dung dich chta 0,02 mol KOH va 0,02 mol K,PO,. Sau khi phan tng
hoan toan, dung dich thu duoc chia

A. 0,04 mol KH,PO, va 0,02 mol K,HPO, . B. 0,06 mol K,PO, va 0,01 mol KOH.

C. 0,05 mol KH,PO, va 0,01 mol K,PO, . D. 0,03 mol K,HPO, va 0,03 mol K,PO,.

Bai tap nang cao

Cau 9: Hap thu hoan toan 4,48 lit khi CO, (dktc) vao 0,5 lit dung dich gobm NaOH 0,4M va KOH 0,2M,
thu dwoc dung dich X. Cho X phan ting hoan toan véi dung dich BaCl, du, khéi lugng két tia thu dugc la

A. 9,85 gam. B. 29,55 gam. C. 19,70 gam. D. 39,40 gam.
Cau 10: Hoa tan hét 0,2 mol FeO bang dung dich H,SO, dic, néng (du), thu dwoc khi SO, (san pham
khir duy nhat). Hap thu hoan toan khi SO, sinh ra & trén vao dung dich chaa 0,07 mol KOH va 0,06 mol
NaOH, thu duoc dung dich chita m gam muébi. Gia tri cia m l1a

A. 15,32 B. 12,18. C.19,71. D. 22,34.
Dang 4: Mudi cacbonat va muéi hidrocacbonat tac dung véi axit

+ Phuwong phap giai
e Néu cho tir tir dung dich axit manh vao dung dich mudi CO>" va HCO; thi phan ang xay ra
theo thur tu sau:
H' +CO;” ——HCO;
H"+HCO, —CO, +H,0
e Néu cho tir dung dich muéi CO?" va HCO; vao dung dich axit manh thi xay ra phan ang
dong thoi
2H" +CO; ——CO, +H,0
H"+HCO, —CO, +H,0
e Néu bai toan cho CO, tac dung véi dung dich mudi CO?™ thi khi d6 ta coi CO, la H,CO,
+ Vidumaiu
Vi du 1: Nho tir tir timg giot dén hét 30 ml dung dich HCI 1M vao 100 ml dung dich Na,CO, 0,2M va
NaHCO, 0,2M, sau phan ting thu dugc sé mol CO, 1a

A. 0,020. B. 0,030. C. 0,015. D. 0,010.
Huwéng dén gidi:

n, =0,03 mol N = 0,02 mol
Ta co: Ny, co, =0,02 mol - n, - =0,02 mol
Nyco, = 0,02 mol n . =0,03 mol

Phuong trinh hoa hoc:
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H* + CO¥ ——HCO;
0,02 «~ 0,02 — 0,02 mol

H"+HCO; ——CO, +H,0
Trudc phanung: 0,01 0,04 mol
Phan ung: 0,01—-0,01 —» 0,01 mol

>N, = 0,01 mol

— Chon D.
Vi du 2: Nho tir tir &én hét 100 ml dung dich X gém K,CO, 1,5M va NaHCO, 1M vao 200 ml dung
dich HCI 1M, sinh ra V lit khi (dktc). Gia tri cia V la
A. 2,80. B. 3,36. C. 5,60. D. 6,72.
Huwéng dén gidi:
n,., =0,2 mol LIS =0,15 mol
Taco: yng oo =0,15 mol —> oo = 0,1 mol

Nyanco, = 0,1 mol n, =0,2 mol

Ta théy: n.=02mol <2n_, o, = 0,4mol — H* hét

3

n_ .,
&:%22 ‘n =3:2

n 0.1 2 - Do *Myeo;
HCO; ’

Ti le:

Goi s6 mol caa CO?™ va HCO; lan luot 1 3x mol va 2x mol.
Phuong trinh héa hoc:
CO; +2H" ——CO, +H,0
3x —>6x — 3x mol
HCO, +H"——CO, +H,0
2x —>2x - X mol
—>6x+2x=0,2 —>x=0,025 mol
Theo phuong trinh: n., =5x =5.0,025=0,125 mol

— Vg, =0,125.22,4=2,8 Iit

— Chon A.
Vi du 3: Hip thu hoan toan V lit khi CO, (¢ dktc) vao 200 ml dung dich X gém NaOH 1M va Na,CO,
0,5M, thu duoc dung dich chira 19,9 gam chat tan. Gi tri cua V 1a
A. 3,36. B. 2,24. C.1,12. D. 0,66.
Huwong ddn gidi
Coi CO, la H,CO,. bat: Ny co, =Ngo, =xmol —n . =2x mol

n =0,2 mol - n .= 0,2 mol; Ny, co, = 0,1mol

NaOH
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5 NaOH )
Ta co so do: H,CO, + — Chat tan + H,O

a2 3

TH1: OH™ duwva H' hét(n . <n

OH™ )

Khi dé: ny , =n, , =2x mol

Béo toan khéi lugng: My o, F Myon T Myaco, = Mg an + Myg o
< 62x+0,2.40+0,1.106 =19,9+2x.18

—x =0,05 (Thoéa mén)

— Vg, =0,05.22,4 =112 Iit

TH2: OH™ hétva H' du (n, >n_ )

Khi do: n, , =n_, =0,2 mol

Bao toan khoi luong: my, ¢, + Ny + My, co. = My g + My g

< 62x+0,2.40+0,1.106 =19,9+0,2.18
—>x=0,079 (Loai)
— Chon C.

Chu y: Céc dang bai tip CO, tac dung véi dung dich kiém néu cé chdt chua biét s6 mol thi chuyén vé
H,CO, tac dung Vi kiem sau dé dimg so @6 va xét hai truong hop twong tu bai todn chia biét s6 mol

cua OH™ hogc H,PO, (Bai toan 3).

+ Bai tap tw luyén dang 4
Bai tip co ban
Cau 1: Nho tir tir tirng giot dén hét 150 ml dung dich HCI 1M vao 100 ml dung dich chita Na,CO, 1M,
sau phan ung thu dugc s6 mol CO, 1a
A. 0,05 mol. B. 0,10 mol. C. 0,04 mol. D. 0,01 mol.
Cau 2: Cho tir tir ting giot dén hét 100 ml dung dich Na,CO, 1M vao 100 ml dung dich HCI 1M thu
duoc V lit khi CO, (6 dktc). Gid tri cua V la
A. 2,24, B. 3,36. C.1,12. D. 4,48.
Cau 3: Nho tir tir ting giot dén hét 150 ml dung dich HCI 1M vao 100 ml dung dich gém Na,CO, 0,5M
va NaHCO, 1M. Sau phan @mg thu dugc s6 mol CO, la
A. 0,05 mol. B. 0,10 mol. C. 0,04 mol. D. 0,01 mol.
Cau 4: Cho tir tir ting giot dén hét 150 ml dung dich gém Na,CO, 0,5M va NaHCO, 1M vao 200 ml
dung dich HCI IM thu duoc V lit khi CO, (¢ dktc). Gia tri cua V la

A. 2,24, B. 3,36. C. 112 D. 4,48.

Cau 5: Cho 1,9 gam hén hop gém mudi cacbonat va hidrocacbonat cia mot kim loai kiém tac dung véi
axit HCI du thu dugc 0,448 lit khi ¢ dktc. Kim loai kiém la
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A. K. B. Li. C. Na. D. Rb.
Bai tap nang cao

Cau 6: Hoa tan hoan toan m gam hdn hop gom Na, Na,O, NaOH va Na,CO, trong dung dich H,SO,
40% (lodng, vira di) thu dugc 8,96 lit hdn hop khi c6 ti khéi ddi voi H, bang 16,75 va dung dich Y ¢6
nong d6 51,449%. C6 can toan bo dung dich Y thu dwoc 170,4 gam muébi trung hoa khan. Gia tri cua m 1a

A. 23,8. B. 50,6. C.504. D. 37,2.
Cau 7: X la dung dich HCI nong do x mol/l. Y 1a dung dich Na,CO, ndng @ y mol/l. Nho tir tir 200 ml
X vao 100 ml Y, sau c&c phan tng thu dugc V, lit CO, (dktc). Nho tur tir 100 ml Y vao 100 ml X, sau
phan umg thu duoc V, lit CO, (dktc). Biéttile V,:V,=4:7.Til¢ x : y bang

A.11:4. B.7:5. C.11:7. D.7:3.
Cau 8: Nung m gam hén hop X gom KHCO, va CaCO, & nhiét d6 cao dén khdi lwong khong doi, thu
duogc chat ran Y. Cho Y vao nuéc du, thu dugc 0,25m gam chat ran Z va dung dich E. Nho tir tir dung
dich HCI 1M vao E, dén khi khi bat dau thoat ra thi hét V, lit dung dich HCI va dén khi khi thoét ra vira

hét thi thé tich dung dich HC1 da dung 1a V, lit. Til¢ V, : V, bang

A.3:5. B.5:6. C.2:3 D.3:4.
Cau 9: Dung dich X gdbm KHCO, 2M va Na,CO, 2M. Nh¢ tir tir d&&n hét 100 ml dung dich Y gém
H,SO, 1M va HCI 1M vao 100 ml dung dich X thu dugc V lit CO, (dktc) va dung dich Z. Cho dung
dich Ba(OH), t¢i dw vao dung dich Z, thu dwoc m gam ket tua. Gid tri cia m va V lan luot la

A. 82,4 va 2,24, B.59,1val,12. C.59,1va2,24. D.82,4val,12.
Cau 10: Hap thu hét 4,48 lit CO, (dktc) vao dung dich chira hdn hgp gom x mol KOH va 'y mol K,CO,,
thu dugc 200 ml dung dich X. Cho tir tir 100 ml X vao 150 ml dung dich HCI 1M, thu duoc 2,688 lit
CO, (dktc). Cho lugng du dung dich Ba(OH), vao 100 ml X, thu duoc 39,4 gam két tua. Gia tri cua x va
y lan luot la

A. 0,10 va 0,20. B. 0,20 va 0,15. C. 0,10 va 0,15. D. 0,20 va 0,30.

PAP AN

Dang 1: Li thuyét trong tam

1-C 2-D 3-A 4-D 5-B 6-B 7—A 8-D 9-A 10-C

11-D | 12-B | 13-B | 14-A | 15-A | 16-D | 17-A | 18-D | 19-B | 20-A

Céau 11:
A, B, C dung.
D sai vi dé san xuat mudi in trong cong nghiép, nguoi ta di tir nude bién.
Céu 14:
A ding.
B sai vi thudc sting 1a hn hop gém KNO,,S,C.

o o 1
C sai vi KNO,——KNO, +502

D sai vi 2NaHCO, —~—Na,CO, +CO, +H,0
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Cau 15:

Trong qua trinh dién phan, ¢ catot xay ra qua trinh khur (cation kim loai hoac H,0), ¢ anot xay ra qua
trinh oxi hda (anion géc axit hoic H,0).

Cau 16: C6 3 chat tac dung véi HCI l1a: Na, Na,CO,, NaHCO, .

Cau 17:

A diang.

B sai vi Na tac dung duoc véi H,O trong dung dich NaCl.

C sai vi NaHCO, c¢¢ tinh ludng tinh, c6 tac dung véi dung dich NaOH.

D sai vi Na,CO, tac dung véi BaCl, tao két tia BaCO,.

Cau 18: C6 3 chat tac dung véi HCI tao ra chat khi 1a: Na, K, KHCO,.

Cau 19: C6 4 chét tic dung véi NaOH la: Al, NaHCO,, CO,, Al(OH), .
Cau 20: C6 3 chat tac dung véi dung dich Na,CO, 1a: HCI, BaCl,, NaHSO, .

Dang 2: Bai toan xac dinh kim loai

1-B 2-D 3-A 4-B 5—-A 6—-A 7—A 8-C 9-A |10-A

Cau 1:

Tacd: n, =0,005 mol - ny =2n, =0,01 mol

—>M :0’39:39—> Xla K.
0,01

X

Cau 2:

Bao toan khéi luong: my =my +my, ,—my =0,2gam - n, =0,Imol - ny =2n, =0,2mol

SM, =% 7 )L

b

o
\o]

Cau 3: Goi n lahoéa tri cua X (n=1;2;3)

2n
Taco: n, =0,025 mol—»>n, = —=2 = 0,05 mol
: n n
115
=My =gz = 23n
n

Véi n=1->M, =23 X 1a Na.
Céau 4:

0,3
0,01

Taco: ny =0,005 mol > ny =2n, =0,01 mol —» M, = =30

Nhan thiy: M, <30 <M, — Hai kim loai la Na va K.
Cau 5:
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0,3
0,02

Tac6: n, =0,01 mol - ny =2n, =0,02 mol > M =——=15

Nhan thiy: M,. <15<M,, — Hai kim loai la Li va Na.
Cau 6:
Bao toan khéi luong: mg =m,—my =71gam—>ng, =0,1 mol

mudi

n
o))

2

,2

Bado toan electron: ny =2n,, =0,2mol »>M, =——=23— Xla Na.

=

Cau:
Taco: ny, =0,05mol—ny o, =0,05mol >M,, , =106 >M=23— Muéi 1a Na,CO,.
Céu 8:

N,,q =0,13mol - n,, =n,,, =0,13 mol

AgCl
— Mxa =51,1 > M, =15,6

Nhan thay: M, <15,6 <M, — Hai kim loai 1a Li va Na.

Cau 9:

<0,1 > 11<Mx.y <22 vd M, <M, — X laLi.

X+Y

Taco: ny <ny, <2n, —0,05<ny,,

Céu 10:

Tacd: my , =4,459 gam

Goi 56 mol cua X la x mol — M, =0,897(1) va n,, =0,5x mol

mdung dich sau phan ting = mX +mH20 _mHZ = (5’ 356 _X)gam
M.IOO%: 29,34(2)
5,356 —x

Tir (1) va (2) suy ra: x=0,039 M, =23 — X la Na.

Dang 3: Bai toan lién quan dén dung dich kiém

1-D 2-B 3-D 4-A 5-B 6—-A 7-D 8—A 9-C

10-B

Cau 1:

N, = 0,15 mol; n =0,24 mol > n,. = 0,24 mol

NaOH

=)

,24
0,15

, nOH,
Taco: T=—-=
Neo,

=1,6 > 1< T <2 — Tao hai mudi.

{nco% =n_, —Ng, =0,09 mol - ny, , =0,09mol

Dyco: = 0,15-0,09 =0,06 mol = n,,, =0,06 mol

Cau 2;

n, =02mol—>n_ _ =0,2mol —>ny, =ny,q, =0,2mol - my, =4,6gam
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Cau 3:

.. 0,5V+0,25V .2
Tacé: n ., =
H 1000

Lai co: n . =2n, =0,24mol— 0,001V =0,24 -V =240ml

=0,001V mol

Cau 4:

n, = 0,03mol —» n,, = 2nHz =0,06 mol

0,06

- nFe(OH)3 -

=0,02mol —> Neoon), = 2,14 gam

Cau5: n ., =0,01mol
Dung dich sau phan ttng c6 pH=12 - OH" du.

L= 0,002 mol

di

Taco: [OH ] =0,01—>n,

— Ny =0,01+0,002 =0,012mol —a = 0,012 =0,12

b

Cau 6: Ne, =0,15 mol; n =N,y = 0,1mol

Na,CO;

Ny, co, =Ny ~Neo, =—0,05 mol

Gia str CO, tac dung véi NaOH tao hai mudi —>{
n

NaHco, = 2N¢o, —N - =0,2 mol

— Sau phan tng c6 n =-0,05+0,1=0,05mol;nc,, =0,2mol

Na,CO;

0,05 02

- CMNa2C03 =——=0, SM;CMNaHCO3 =—=2M
,1 0,1

CauT:
Neo, =0,2 mol; ny, o =0,2mol; ny,,; =0,15mol
- nco%* =0,2mol; n . =0,15 mol

) n., =N, —Ng = —0,05mol
Gia st CO, chi tac dung véi KOH tao hai mu6i — ’

Nyco; = 2nC02 -n, = 0,25mol

Sau phanung ¢6 n_, =-0,05+0,2=0,15 mol

—> N, =N, =0,15 mol > my,, =0,15.197=29,55 gam
Cau 8:
n,, =0,02 mol —»ny ,, =0,04mol

Nhan thdy: n_, >n__ — KOH hét.
Theo d4p 4n, H,PO, ciing phan ung hét nén dung dich sau phan wng chira 2 mudi.

TH1: Dung dich gém K,PO, (amol) va K,HPO, (b mol)
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3a+2b=0,08 {a:—0,04 _
- — loai

Bao toan nguyén tb
a+b=0,06 b=0,1

TH2: Dung dich gom K,HPO, (x mol) va KH,PO, (y mol)

2x+y=0,08 x =0,02 , .
- — thoa mén

Bao toan nguyén tb K, P:
x+y=0,06

y =0,04

Cau 9: Goi cong thac chung cua Nava K la M

Neo, =0,2mol;n =ng =0,5.0,4+0,5.0,2=0,3 mol

OH™

, n_ - , . — —
Nhan thay: 1< —- <2 — Thu duoc hon hgp muéi M.CO, (a mol) va MHCO, (b mol).

Neo,
Bao toan nguyén tb C: a+b=0,2(*)
Bao toan nguyén t6 M: 2a+b=0,3(**)
Tu (*)va(**)suyra: a=0,1; b=0,1

Taco: ny=ng, =n =0,1 mol > my, =19,7 gam

MZCO3
Cau 10: Goi cdng thic chung cua Nava K [a M
Bao toan electron: 2ng, =ng, —>ng, =0,1mol

Ta co: n_. =ng =0,06+0,07=0,13 mol

. n_ . — —
Tathay: 1 <—- <2 — Thu dugc hai mudi M.SO, (amol) va MHSO, (b mol).
Ny,
Bao toan nguyén to S: a+b=0,1(*)
Bao toan nguyén t6 M: 2a+b=0,13(**)
Tu (*) va (**) suy ra: a=0,03; b=0,07
—m=0,07.39+0,06.23+0,03.80+0,07.81 =12,18 gam

Dang 4: Muéi cacbonat va muéi hidrocacbonat tac dung véi axit

1-A 2-C 3-B 4-B 5-C 6-B 7—-B 8-B 9-A

10-A

Céu 1:
Phuong trinh hoa hoc:
COY +H" ——HCO; +H,0
0,1 015 - 01 mol
HCO, +H"——CO, +H,0
0,1 0,05 — 0,05 mol

>N, = 0,05 mol

Cau 2:
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1

Neo, ==n.. =0,05 mol - V,, =0,05.22,4=1,12 lit
2 :

co,

Cau 3:
Phuong trinh hoa hoc:
COY +H" ——HCO; +H,0
0,05 0,15 — 0,05 mol
HCO; +H"——CO, +H,0
0,15 0,1 —» 0,1 mol
Céu 4:

Ny, co, =0,075 moliny,q, =0,15mol;ny, =0,2mol

—n :0,075m01;nHCO§ =0,15mol; n. =0,2mol

co¥

Ta Cé' nco%* :0,075 1
‘n 0,15

HCO;

Lai co: n,. =2nco§,plI +anogpu =2x+2x=4x=0,2 >x=0,05

Bio toan nguyén t6 C: n, =n =3x=0,15mol -V, =3,36 lit

oz pu T Mucos pu
Cau 5: e, =0,02mol
Phuong trinh hoa hoc:

M, CO, +2HCl——2MCl + CO, + H,0(1)

MHCO, + HCl——> MCl + CO, + H,0(2)
Gia sir 1,9 gam chi chira mudi M,CO, thi chi xay ra phan @ng (1).

Taco: ny o, =N¢o, =0,02mol

L9
= Myc0, = 0.02 -

95 > M,, =17,5(*)
Gia sir 1,9 gam chi chira mudi MHCO, thi chi xay ra phan ang (2).
Ta co: Nyyeo, =Neo, =0,02 mol

= Mc0, :% =95 M,, =34(**)

Tu (*) va (**)suyra: 17,5<M,, <34

Ma M la kim loai kiém nén M la natri (M =23).
Céu 6:

m,,, =0,4.16,75.2 =13,4 gam

My, g0, =170,4gam > m,, . =170,4:52,449% =331,2 gam

=—— Goi s6 mol CO:™ va HCO; phan &ng lan luot 1a x va 2x mol.
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Na

. |Na,O
Tacésodd: { > +H,S0, - Na,SO, +H, +CO, +H,0
NaOH T
Na,CO,
Baotoan S: n, o, =12 mol >m, , = 1298 294 gam
2 4 2! 4 40%

Tacd: m+294-13,4=331,2 —,=50,6

Cau 7:
n =0,1x-0,1
|0 YV 0Ix-01y 4 x 7
Ta co: 0,1x AVZOT:;_)_:g
ncoz(z): 2 2 ,T y
Céau 8:

Hon hop X gém KHCO, (amol) va CaCO, (b mol).
— Y gom CaO (b mol) va K,CO, (0,5a mol).
Cho Y vao nudc du:

CaO+H,0—— Ca(OH),

b b mol

K,CO, +Ca(OH), —2KOH + CaCO,

Sau pu: 0,5a—b 2b b mol

, {1()0.(a+b)=m
Ta co: —>a=3b

100b =0,25m
Nho tir tir dung dich HCI 1M vao E thoét khi nén dung dich E gém KOH ( 2b mol) va K,CO, (0,5a—b

mol)

Khi bat dau thot khi: n . =n__ +n_, =2b+0,5a—b=2,5b mol

OH~ co?

Thodt hét khi: n . =n_+2n . =2b+2.(0,5a~b)=3b mol
—>V,:V,=2,5:3=5:6

Cau9: n,. =0,3mol; ng . =0,1 mol

4

Dung dich X co: N, =0,2 mol; n, .. =0,2 mol

Phuong trinh hoa hoc:
CO; +H' ——HCO;
0,2—->0,2—> 0,2 mol
HCO; +H"——CO, +H,0
04 01— 01 mol
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5V =224 lit

Ta cé: Ncor au = 0,2+0,2-0,1=0,3 mol
Bio toan nguyén t6 C: ny,., =0,3mol
Bio toan nguyén t6 S: nyg, =0,1mol
—->m=0,3.197+0,1.233=82,4 gam
Cau 10: Dung dich X: HCO;; CO;

Cho luong du dung dich Ba(OH), vao 100 ml X thu dwgc 0,2 mol BaCO,: n__ +n

HCO; coy”

— O thi nghiém véi H* thi H hét.

Cho 100 ml dung dich X tir tir vao 0,15 mol H' :
HCO, +H"——CO, +H,0
a «—a — a mol

CO> +2H" ——CO, +H,0
0,5b<b  — 0,5b mol

a+b=0,15 {a:0,09

Ta c6 hé phuong trinh: —
a+0,5b=0,12 b=0,06

Taco: —neos _ 0,09 3
‘n 0,06 2

cor
— 100 ml dung dich X ¢c6 CO3 (0,05 mol) va HCO; (0,15 mol).

— Trong 200 ml dung dich X c6: CO; (0,1 mol); HCO; (0,3 mol); K" (x + 2y mol)
Béo toan dién tich: x +2y =0,1.2+0,3=0,5(*)

Bao toan nguyén t6 C: 0,2 +y =0,1+0,3=0,4(**)

Tu (*)va (**)suyra: x=0,1;y=0,2

=0,2mol

Trang 32



