CHUYEN PE: NHOM VA HQP CHAT CUA NHOM HOA HOC 12

CHUYEN PE: NHOM VA HQOP CHAT CUA NHOM (TIET 41,42,44,45)
VAN PE 1: NHOM
A.LY THUYET:

L VI TRi VA CAU TAO:

1) Vi tri cia nhém trong bing tuin hoan:
- Nhom c6 s6 hiéu nguyén tir 13, thudc nhém IIIA, chu ki 3.
- Céu tao ctia nhom: Céu hinh electron: 1s22522p%3s23p?!, hay [Ne] 3s2 3pt . Al la nguyén t6 p,
Nang luong ion hoa: Is 1 [2=2744 : 1816 = 1,5 : 1. B &m dién 1,61. Mang tinh thé: nhom c6 céu
tao kiéu mang lap phurong tam dién.
II. TINH CHAT VAT Li
- Nhém la kim loai mau trang bac, mém, dé kéo soi va dat mong. Co thé dat mong dugc,ld nhom
mong 0,0 lmm.
- Nhom 1a kim loai nhe (2,7g/cm?), néng chay & 660°C.
- Nhom dan dién va nhiét tot. D6 dan nhiét bang 2/3 dong nhung lai nhe hon dong(8,92g/cm?3) 3
lan. D6 dan dién cua nhom hon sit 3 1an.

III. TINH CHAT HOA HQOC
Nhom ¢ tinh khir manh. Al = AR+ 3e . Nhin chung tinh khtr ciia nhom yéu hon céc kim
loai kiém va kiém tho.

1. Tac dung véi phi kim

- Nhom tac dung manh liét voi cac phi kim, dién hinh 1a véi cac halogen, oxi, luu huynh...

- Nhom ty boe chdy khi tiép xtc v6i cac halogen
Vi dy: 2Al + 3Cl; —“— 2AICl;

- Phan tng v4i1 oxi: Bot nhom chdy trong khong khi cho ngon ltra sang choi va phat ra mot nhiét
luong 16n tao ra nhom oxit va mdt lwong nho nitrua:
4Al + 30, —% 2A1,03 AH° = -(2 x 1675,7kJ)

2Al + N, —— 2AIN
- Nhém phan g voi oxi tao ra mot mang oxit mong (khong qua 10°  cm) ngin can khong cho
oxi tac dung sau hon, mang oxit nay lai rat dac khit khong tham nudc, vi vay né bao vé cho nhém
chong duoc su an mon.
2. Tac dung véi oxit kim loai:
- O nhiét d¢ cao, Al khir dwoc nhiéu oxit kim loai nhu ( Fe203, Cr203,CuO...) thanh kim loai tu
do.

Vi du: 2Al + Fe,03 —2 5 2Fe + Al,O3

2Al + Cr,03 —— 2Cr + Alz03
- Nhiét d6 cua phan tmg 1én t&i gan 3000°C 1am nhom oxit ndng chay. Do d6 phan tmg cta Al
véi oxit kim loai goi 1a phan trng nhiét nhom.
3. Tac dung véi nuwdC.
2Al + 6H20 - 2AI(OH)3; + 3H>
Phan Uing nhanh chong ngung lai vi l6p AI(OH)s khong tan trong nudc da ngan can khong cho
nhom tiép xuc v4i nude = vt liéu bang nhom khong phan tng véi nudC.
4.Tac dung voi axit.
A. HCI, H2S0O4 (loéng): Nhom khir H thanh H:
2Al + 6H* > 2AP* + 3H;
B. Nhém khir N*° trong HNO3 & dung dich lodng hodc dic, néng va S*° trong H2SOs ¢
dung dich diic, néng xuéng sé oxh thip hon:
Vidu: Al + 4HNOsi0ang ——> AI(NO3)s + NO + 2H,0
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2Al + 6H2S0u445c —— Alx(SO4)3 + 3SO2 + 6H.0
- Nhom khong tac dung voi H2SO4 va HNOs dic, ngudi. Nhitng axit ndy da oxi héa bé mat kim
loai tao thanh mot mang oxit c6 tinh tro, lam cho nhom thy dong. Nhom thu dong sé khong tac
dung véi cac dung dich HCI1, H2SO4 loéng.
5. Tac dung véi dung dich kiém
Nhém bij hoa tan trong dung dich kiém nhu NaOH, Ca(OH),,... Hién tuong nay dugc giai
thich nhu sau:
- Trude hét, mang bao vé 1a Al,O3 bi pha hity trong dung dich kiém:
Al>O3 + 2NaOH - 2NaAlO; + H.0
Hay  AlOs+2NaOH + 3H,0 —“— 2Na[Al(OH)4] (1)
- Tiép dén, kim loai nhom khir H20:
2Al + 6H,0 —“— 2AI(OH)s+ 3H2 (2)
- Mang Al(OH)s bi pha huy trong dung dich bazo:
Al(OH)s + NaOH - NaAIO: + 2 H.0
Hay  AI(OH);s + NaOH —“— Na[AI(OH)sq] (3)
- Céc phan ung (2) va (3) xay ra luan phién nhau cho dén khi nhom bi hoa tan hét.
- C6 thé viét gon thanh:

2Al + 2NaOH + H20> 2NaAlO; + 3H;
Hay 2Al + 2NaOH + 6H20 —“— 2Na[AI(OH).] (dd) + 3H2

V. UNG DUNG VA SAN XUAT
1. Ung dung
- Nhom c6 nhiéu vu diém nhung vi né kha mém lai kém dai nén ngudi ta thuong ché tao hop kim
nhém voi magie, dong, silic... dé ting do bén. Sau day 1a vai hop kim va tng dung ctia no:
+ Pura (95% Al, 4%Cu, 1%Mg, Mn, Si). Hop kim dura nhe bang ¥4 thép, ctrng gan nhu thép.
+ Silumin (~90% Al, 10%Si): nhe, bén.
+ Almelec (98,5% Al. con lai 1a Mg, Si, Fe) dung lam day céap.

+ Hop kim electron (10,5% Al, 83,3% Mg, con lai 1a Zn, Mn...), hop kim nay chi nang bang
65% Al lai bén hon thép, chiu dugc sy thay doi dot ngdt nhiét do trong mot gidi han 16n nén dugc
dung lam vo tén IGA.

- Nhom dugc dung ché tao cac thiét bi trao d6i nhiét va dung cu niu an gia dinh, nhém con dugc
dung 1a khung ctra va trang tri noi that.
- Bot nhém dung dé ché tao hdn hop tecmit (hdn hop bot Al va Fe,03), duge dung dé han duong
ray,...
2. Trang thai tw nhién va sin xuit
2.1 Trang thdi tw nhién.
- Trong tu nhién nhom chiém khoang 5,5% tong s6 nguyén tir trong qua dat.
- Phan 16n tap trung vao cac alumosilicat, vi du nhu orthoclazo(K20.Al,03.6Si02), mica
(K20.2H20.3A|203.68i02). nefelin [(Na,K)zo.A|203.25i02].
- Hai khoang vat quan trong ddi vé&i coéng nghiép cua nhém 13 boxit(Al203.xH20) va
criolit(Nas[AlFe]).
- Boxit c6 ham lugng 16n ¢ nhiéu tinh nhu Lang Son, Ha Tuyén, Son La, Lai Chau, Hai Hung,
Nghé Tinh, Lim Dong.
2.2 Sin xudt: Gom 3 giai doan:
*Giai doan 1: 1am sach quing boxit 1an Fe203.SiO2
- Cho quang vao dung dich NaOH du, SiO2 Al2O3 va tan ra, loc bo Fe2O3
SiO2 + 2NaOH - NazSiOs + H.0
Al>O3+ 2NaOH - 2NaAlO; + H20
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- Suc CO;z vao dung dich s& thu duoc két tia AI(OH)3
NaAlO, + CO; + 2H20 - AI(OH)3 + NaHCOs3
- Loc két tua dem dun nung thu dugc oxit:
2AI(OH)3 = Al,O3 + 3H.0
*Giai doan 2:Chuan bj chét dién ly nong chay: criolit 3NaF. AlF3 nham:
+ Giam nhiét 46 nong chay cua Al,03 (2050°C > 900°C) > Tiét kiém ning lugng
+ Hon hop chat 1ong dan dién tét hon.
+ Criolit Nhe, n6i 1én ngan can nhom néng chdy sinh ra tac dung voi khong khi.
*Giai doan 3: dpnc Al203: 2Al1,03 - 4Al + 302
Catot anot
San pham thu dugc kha tinh khiét va c6 ham luong vao khoang 99,4 - 99,8%. Dién phan lan hai
c6 thé dén ham luong 99,9998%.

VAN PE 2: MOT SO HQP CHAT QUAN TRONG CUA NHOM
I. NHOM OXIT Al,O3

1. Tinh chit vat li:

- Al,O3 14 chét rin mau tréng, chiu nhiét rat tdt, rat cung, khong tan trong nu6C.

- Trong tu nhién ton tai ¢ cd dang ngdm nudc nhu Al203.2H20 va dang khan nhu emeri, corindon
c6 do clrng cao.

- Dang thu hinh nguyén chét 1a nhimng tinh thé trong subt, khong 1an mau cia cac loai da quy:
mau doé ngoc rubi (tap chat Cr?*, mau xanh ngoc xaphia (tap chat Fe3* va Ti*").

2. Tinh chit héa hoc:

- Tinh bén: lon AP* ¢6 dién tich 16n(3+) va ban kinh nh6(0.048nm), bang ¥ ban kinh ion Na* nén
luc hat gitra ion AI** va ion O% rat manh, tao ra lién két rat bén virng. Vi thé ALO3 c¢6 nhiét do
néng chay rat cao(2050°C) va rat kho bi khtr thanh kim loai Al
- Tinh ludng tinh: Vira tac dung vo1 dung dich kiém, vira tac dung véi1 dung dich axit.

AL20Os + 6HCl — 2AICI; + 3H20

Al203 + 2NaOH — 2NaAlO; + H20
- Vi rat bén nén Al,O3 rat kho bi khir thanh kim loai:
- Khtr Al,O3 bang C khong cho Al ma thu dugc AL4Ca:

Al,O3 + 9C —22%°C_; A|,C3 + 6CO

- Al,O3 khong tac dung véi Hz, COG bét ki nhiét do nao.

3. ['fng dung:

- Diéu ché da quy nhan tao béng cach nu chay Al2O3 vo1 mdt lugng nho oxit cua kim loai tao
mau & trong ngon ltra hidro — oxi hoac hd quang 161 cho két tinh thanh nhitng tinh thé 16n. Nhiing
da quy nay trong sudt, lap lanh va c6 mau rat dep nén dugc dung lam do trang suC.

- Tinh thé AL,Os con duoc dung dé ché tao cac chi tiét trong cac nganh ki thuat chinh xac nhu
chan kinh dong ho, thiét bi phat tia laze,...

- Bot Al2O3 ¢6 d6 ctiing cao(emeri) dugc dung lam vat li€u mai.
- Phan chii yéu nhom oxit dugce dung dé diéu ché nhom.

- Ngoai ra, Al,03 con dugc dung lam vat liéu chiu lra: chén nung, éng nung va 16p 16t trong cac
16 di¢n. Nhom oxit tinh khi€t con dugc dung lam ximang tram rang.
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4. Piéu ché: Trong cong nghi¢p, Al.Os duoc diéu ché béng cach nung AI(OH)s3 & nhiét do cao
1200 — 1400°C:

2Al(OH)3 — Al203 + 3H20
II. NHOM HIDROXIT Al(OH)s:
1. Tinh chéat:

- La hop chét mau tring, két tia keo, khong tan trong nudc, khong bén nhiét.
- D¢ bi nhiét phan thanh nhom oxit:

0
2AI(OH): 5 ALOs + 3H:0

- Tinh ludng tinh:
Al(OH)3 + 3HCI — AICI3 + 3H20

Al(OH)3 + NaOH — NaAlO: + 2H,0

Pt ion:
Al(OH)3 + 3H" —AI** + 3H,0

Al(OH)3 + OH  — [AI(OH)4]

2. Piéu ché:
- Mubi nhom tac dung véi dung dich kiém (vira du):
AICIl; + NaOH — AIl(OH)z |+ NaCl
Néu du:
Al(OH)3 + NaOH — NaAlO: + 2H.0
- Pé thu duge két taa tron ven:
2AICI3 + 3Na2CO3 + 3H20 — 2A1(OH)s | + 6NaCl + 3CO2 1
AICI3 + 3NH3 + 3H20 — AI(OH)3 | + 3NH4CI
- Tir mudi NaAlO:
2NaAlO; + CO2 + 3H20 — 2 AI(OH)3z| + Na2CO3
NaAlO; + CH3COOH + H20 — AIl(OH)3| + CH3COONa
NaAlO; + HCly¢ + H2O — AI(OH)s| + NaCl
111. NHOM SUNFAT VA PHEN CHUA:

- Nhom sunfat Al,SO4 Ia chat bot mau tréng, bi phan huy nhiét trén 770°C. Nhom sunfat két hop
voi kim loai kiém tao thanh loai muoi goi la phén nhom, ma quan trong nhat 1a phen chua
K2S04.Al2S04.24H-0.

- Phén chua c6 dang tinh thé, khong mau, ¢6 vi hoi chua va chat.

- Phén chua dugc dung nhleu trong cong nghiép gidy, nhudém, thudéc da va danh trong nudC.
Nhing cong dung nay déu xuat phat tir sy thuy phan kha manh trong nudc ctia mudi nhom tao
thanh nhém hidroxit:

KAI(S04)2.12H,0—K* +AP* +2504% +12H,0
AP +3H,0 «—Al(OH)3)+ 3H*

- Khi nhuom vai, hidroxit dé6 dugc sgi vai hap phu va gitr chat trén soi s& két hop v6i pham
nhudm tao thanh mau bén, nén né duoc goi la chat cin mau.

- Tac dung danh trong nude ciing 1a do hidroxit giy ra, né kéo cac chit bay lo ling trong nude
cung lang xudng.
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- Trong cong nghiép gidy, nhom sunfat va phén nhém duge cho vao bot gidy cung véi mudi an.
Nhém clorua dugc tao nén do phan tng trao doi, bi thiy phidn manh hon nén cho hidroxit.
Hidroxit nay sé& két dinh cac phan tir xenlulozo véi nhau 1am gidy khong bi nhoe muc khi viét.
IV. HOP KIM CUA NHOM

. X A , £ Ung dung Dau hiéu
Hop kim Thanh phan Tinh chat ché tao nhén ra
94% Al, 4% Cu Bén hon Al , A C
Puyra (Mn, Mg, Si) A 1in May bay, 6t0 (c6 méat Cu)
Silumin | Al Si(10-14%) | ne ben. Cau ta0 by Tan hoan toan
an nhom phan may trong xut
Almelec 98%Al Rnho, dai, dav cap dien Tinh chat
(Mg, Si, Fe) bén y cap dic ung dung
Mg (83,3%) Nhe, bén Tau vii try, o <
Electron Al, Zn, Mn chiu va cham v¢ tinh 7o Al thap

B. BAI TAP:

L. TRAC NGHIEM LY THUYET ‘ ‘
Céu 1. Phat bi€u nao sau day khong dung vé kim loai kiém :

A. t° néng chay, t° soi thap B. Khéi luong riéng nho, do ctng thap.
C. D6 dan dién dan t° thap. D. Cau hinh e & 16p ngoai cling ns!
CAu 2. Céu hinh e cua ion Na* gidng ciu hinh e cta ion hodc nguyén tir nao trong day sau day :
A. Mg?*, A", Ne B. Mg?*, F~, Ar
C. Ca%*, AI**, Ne D. Mg?, AI¥*, CI-
Cau 3. Kim loai kiém c6 ciu tao mang tinh thé kiéu nao sau day :
A. Lap phuong tdm dién B. Lap phuong tam khdi
C. Luc giac D.AvaB

Cau 4. bic diém nao sau day khong phai 1a dic diém chung cua kim loai kiém :
A. Sb ¢ 16p ngoai cung cua nguyén tir B. S6 oxy héa nguyén t6 trong hop chat
C. CAu tao mang tinh thé ctia don chatD. Ban kinh nguyén tir

Cau 5. Cau hinh electron ¢ phan 16p ngoai cling ctia ion R* 12 2p®. Nguyén tir R 13
A. Ne B. Na C.K D. Ca

Cau 6. Trong phong thi nghiém dé bao quan Na c6 thé ngdm Na trong :
A. NH3 long B. C2HsOH C. Dau hoa. D. H-0

Cau 7. Phan tng hoa hoc dic trung ctia kim loai kiém 14 phan tmg véi :
A. Mubi B. O; C.Cl D. H20

Cau 8. Nhan dinh nao sau ddy khdng diing vé kim loai kiém :
A. Péu c6 mang tinh thé gidng nhau : Lap phuong tim khbi.
B. Dé bi oxi hoa.
C. biéu ché bang phuong phép dién phan nong chay mudi halogenua hodc hidroxit.
D. L4 nhitng nguyén t6 ma nguyén tir c6 le & phan 16p p.

Céu 9. Kim loai nao sau day khi chay trong oxi cho ngon lira ma do tia :

A. Li B. Na C.K D.Rb
Cau 10. Na dé 1au trong khong khi c6 thé tao thanh hop chat nao sau day :

A. Na;0 B. NaOH C. Na.COs D.Ca AB, C.
Céau 11. Truong hop nao sau day Na* bi khir :

A. Dién phan nc NaCl B. Dién phan d? NaCl

C. Phan huy NaHCOs3 D.Ca AB, C.

Céau 12. Day dung dich nao sau day c6 pH > 7 :
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A. NaOH, Na.COs, BaCl B. NaOH, NaCl, NaHCO3

C. NaOH, Na2.COs, NaHCOs3 D. NaOH, NHs , NaHSO4
Céu 13. Dung dich nao sau ddy co pH =7 :

A. Na2COs , NacCl B. Na2SO4 , NaCl

C. KHCOg, KCI D. KHSOg4 , KCI

Cau 14. bién phan dung dich NaCl c¢6 mang ngin, tai khu vuc gan dién cuc catot, néu nhung qui
tim vao khu vuc do thi :

A. Qui khong d6i mau B. Qui chuyén sang mau xanh
C. Qui chuyén sang mau dé D. Qui chuyén sang mau hong
Cau 15. Dung dich NaOH khéng tac dung véi mudi ndo sau day :
A. NaHCOs3 B. Na2COs C. CuSOq4 D. NaHSO4
Cau 16. Nhitng tinh chat nao sau day khong phai cia NaHCO3 :
1. Kém bén nhiét 5.Thuy phan cho méi truong kiém yéu
2. Tac dung v6i bazo manh 6.Thuy phan cho méi truong kiém
manh
3. Tac dung véi axit manh 7. Thuy phan cho méi truong axit
4. La chét ludng tinh 8. Tan it trong nudc
Al 23 B.4,6 C.1,24 D.6,7

Cau 17. Cho CO; tac dung véi dung dich NaOH ( ti 1€ mol 1:2 ) thi pH dung dich sau phan tng
nhu thé nao

A.pH<7 B.pH>7 C.pH=7 D. Khong xac dinh dugc
Cau 18. Nguyén t6 c6 ning luong ion hoa nho nhat la:

A. Li B. Na C.K D. Cs
Cau 19. Vai tro cua H20 trong qué trinh dién phan dung dich NaCl 1a :

A. Dung méi B. Chéat khir & catot C. La chét vira bi khtr & catot, oxi hod & anot
D. Chat oxi hoa & anot
Cau 20. Cho Na vao dung dich CuCl; hién twong quan sat duoc 1a :

A. Sti bot khi B. Xuat hién | xanh lam

C. Xuét hién | xanh lyc D. Sui bot khi va xuat hién | xanh lam
Cau 21. Kim loai nao tac dung 4 dung dich : FeSO4, Pb(NOz3)2 , CuCl2 , AgNOs

A.Sn B. Zn C. Ni D. Na
Cau 22. Ung dung nao sau day khong phai cta kim loai kiém :

A. Tao hop kim c6 nhiét d6 néng chay thap. B. Na, K dung lam chat trao d6i
nhiét ¢ 1a phan ung hat nhan.

C. Xut tac phan tng hitu co. D. Dung diéu ché Al trong cong
nghiép hién nay.
Céu 23. Cong dung nao sau day khong phai ctia NaCl :

A. Lam gia vi B. Piéu ché Clz , HCI, nudc Javen C. Khu chua cho dit D.

Lam dich truyén trong y té

Cau 24:bé phén biét mét cach don gian nhat hop chét cia kali va hop chat cta natri ,nguoi ta
dua cac hop chit cua kaliva natri vao ngon lira ,nhirng nguyén t6 d6 dé ion hda nhuém mau ngon
Itra thanh :

A. Tim cua kali ,vang cua natri B .Tim cua natri ,vang cua kali
C. B¢ cua natri ,vang cua kali D .Db¢ cua kali,vang cta natri
Cau 25: Dé diéu ché kim loai Na, ngudi ta thuc hién phan tng :
A. Dién phan dung dich NaOH B. Di¢n phan néng chay NaOH
C. Cho dd NaOH tac dung v6i dd HCI D. Cho dd NaOH tic dung véi

H20
Cau 26: Néu M la nguyén t6 nhom IA thi oxit ciia n6 c¢6 cong thire 1a:
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A.MO; B.M203 C.MO
D.M;0
CAu 27: Trong nhom IA ,theo chiéu dién tich hat nhan ting dan :

A.Ban kinh nguyén tir tang dan B.Ning luong ion héa giam dan

C. Tinh khtr ting dan D. b6 4m dién ting dan
Cau 28: Ton nao c6 ban kinh bé nhit ? Biét dién tich hat nhan ctia P, S, Cl, K lan lugt 1a 15%, 16%,
17+,19":

A K* B. CI C.S* D. P*

Cau 29: Nguyén tir ¥*X c6 cu hinh electron 1s? 252 2p® 3s2 3p® 4s! . Hat nhan nguyén tir X c6 sd
notron va proton lan luot 1a :

A.20; 20 B.19; 20 C.20; 19 D.19; 19

Cau 30:Truong hop nio ion Na* khong ton tai ,néu ta thyc hién cac phan ing hoa hoc sau:
A. NaOH tac dung voi HCI B.NaOH téac dung véi dung dich CuCle
C.Nung néng NaHCO3 D.Dién phan NaOH néng chay

II. CAC DANG BAI TAP

DANG 1: KIM LOAI KIEM - KIEM THO - NHOM TAC DUNG VOI NUGC

- Khi cho kim loai kiém, kiém thd (trr Mg, Be) tac dung vo1 nudc ¢ nhi¢t do thuong sé thu duoc
dung dich chtra ion OH"
M+H0 - M*+OH + % H>
M + 2H.0 » M2"+ 20H + H»
Ta thay:
- Néu c6 kim loai Al thi OH" s& tac dung véi Al:
Al +OH + H,O —» AlO2 + 3/2 H»

Cau 1: Cho mot mau hop kim K-Ca tac dung v6i nudce (du), thu duoc dung dich X va 3,36 lit Hz
(¢ dktc). Thé tich dung dich axit HCl 2M can dung dé trung hoa dung dich X 1a

A. 150ml. B. 75ml. C. 60ml. D.
30ml
Cau 2: Cho m gam hoén héip Na, Ba vago nééuc thu fd6ic dung dich A vag 6,72 lit khi 60
(fiktc). Thea tich dung doch hoan hdip H.SO4 0,5M vag HCI 1M fiea trung hoag voga fiul dung
doch A lag:

A. 0,3 lit. B. 0,2 lit. C.04 lit. D. 0,1 lit.
Cau 3: Hoa tan m (g) K vao 200g nudc thu dugc dung dich c6 nong do 1a 2,748%. Vay m c6 gia
tri 1a?

A.7,8¢ B. 3,89 C. 399 D. 3,99
Cau 4: Hoa tan mot lugng g@)m 2 kim loai kiém vao nudc thu duge 200ml dung dich A va 1,12 lit
H> (dktc). Tim pH ctia dd A?

A. 12 B.11,2 C.131 D. 13,7
Cau 5 (PHKB — 2007): Hon hop X gdm Na va Al. Cho m gam X vao mét luong du nudce thi
thoat ra V lit khi. Néu ciing cho m gam X vao dung dich NaOH du thi duwoc 1,75V lit khi, (biét
thé tich cac khi do trong cung diéu kién), thanh phan phan trim theo khdi luong ciia Na trong X
1a?

A. 39,87% B. 77,31% C. 49,87% D. 29,87%
CAu 6: Hoa tan 46g hon hop gom Ba va 2 kim loai kiém A, B thudc 2 chu ki lién tiép vao nudc
thu dugc dd D va 11,2 lit khi (dktc). Néu thém 0,18 mol Na,SO4 vao dd D thi sau phan tng van
con du ion Ba?*. Néu thém 0,21 mol Na2SO; vao dd D thi sau phan tng con du NazSOs. Vay 2
kim loai kiém 1a?
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A. LivaNa B. NavaK C.KvaRb D. RbvaCs
Cau 7 (PHKB — 2009): Hoa tan hoan toan 2,9¢ hdn hop gém kim loai M va oxit ctia né vao
nuée, thu duge 500ml dung dich chira mot chit tan c6 ndng d6 0,04M va 0,224 lit H, (dktc). Kim
loai M 1a?

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

DANG 2: BAI TOAN CO2, SO, TAC DUNG VOI DUNG DICH BAZO

I. TAC DUNG VOI NaOH, KOH
- Khi choCO; (hoic SO2) tac dung véi NaOH, KOH déu xay ra 3 kha ning tao mudi. Ta thuong
lap i 1¢

n - n
k = —NOH hogFe k = —NaoH
Neo, Nso,

Néu : 2 k < 1: Chi tao mudi NaHCO3
2 1<k <2: Tao 2 mubi NaHCOs va Na,COs
2 k> 2: Chi tao mudi Na;COs3
* Chu ¥: V6i nhitng bai toan khong thé tinh k, ta ¢6 thé dya vao dit kién dé bai da cho dé tim ra
kha ning tao muoi nhu thé nao.
- Hap thu CO2 vao NaOH du chi tao mudi NaCOs
- Hap thu CO2 du vao NaOH chi tao mubi NaHCOs3

- Hap thu CO2 vao NaOH tao dd mubi. Sau d6 thém BaClz vao dd mubi thay co két tia, thém tiép
Ba(OH). du vao thay xuat hién thém két tua: Tao 2 mudi Na2COs va NaHCO3

- Néu bai toan khong cho bat ki dir liéu nao thi phai chia trudng hop dé giai.
II. TAC DUNG VOI Ca(OH)., Ba(OH).
Tuong tu nhu trén, trudng hop nay ciing ¢6 3 kha nang tao mubi, ta lap ti 1¢:

I"ICa(OH ), nCa(OH )2

Néu: Dk < 1: Chi tao mudi CaCOs

2 1<k <2: Tao 2 mudi Ca(HCO3), vd CaCO3

2 k> 2: Chi tao mubi Ca(HCO3)2
* Cha y: Vi nhitng bai toan khong thé tinh k, ta c6 thé dya vao dir kién dé bai di cho dé tim ra
kha nang tao muoi nhu thé nao.
- Hap thu CO2 vao nudc vdi trong du chi tao mudi CaCOs
- Hap thu CO2 du vao nuéce voi trong (lic dau c6 két tua tring, sau d6 két tia tan): chi tao mudi
Ca(HCO3):
- Hap thy CO vao nudc voi trong thay tao két tia, sau d6 thém NaOH du vao thay co két tia
nita: Tao 2 muoi
- Hép thu CO2 vao nu:’('rc vOi trong théy tao két tia, loc bo két tia roi dun néng nudc loc lai théy
két tiia ntra: tao 2 muoi.
- Néu bai toan khong cho bat ki dir liéu nao thi phai chia truong hop dé giai.
III. TAC DUNG VOI HON HOP GOM CA NaOH / KOH VA Ca(OH); / Ba(OH).

Lap ti 1¢:

_ M-

n

co,
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Néu : 2 k < 1: Chi tao ion HCO3

2 1<k <2: Tao 2 ion HCO;3 va COz*

< k> 2: Chi tao ion CO3s*
* Chda y: PTHH tao mubi: 20H + CO; - COz* + H,0

OH + CO2 » HCOs"
© Special Note: Hai dang todn nay c6 mt s0 cong thikc gidi nhanh.
1. Cong thirc tinh lwgng ket tia xuat hién khi hap thu hét mgt lwong CO- vao dd

Ca(OH)2 hoac Ba(OH): :

N, =Ny, —Neo,

- Str dung cong thirc trén véi dicu kién: n | <Ngo, » Nghia 1a bazo phan tng hét.

- Néu bazo du thi |n, =n.,
2

_ 2. Cong thirc tinh lrgng két tiia xuat hién khi hip thu hét mét lwong CO2 vao dd chira
hon hgp gom Na}OH va Ca(OH). hoiac Ba(OH)z X 7 ,
- Trudc hét tinh Mgz = Noy- ~Neo, ro1 so sanh véoi n o hoac Ny dé xem chat nao phan
g hét. Luong két tua tinh theo s6 mol chat phan tng hét.
- Diéu kién la: Neor < Neo,
3. Cong thirc tinh V., cin hip thy hét vao 1 dd Ca(OH); hoic Ba(OH); dé thu dwgc 1

lwong két tiia theo yéu ciu:

o ni g |, =N
Dang nay c6 2 két qua:

Neo, = Noyy- =N,

Cau 1: Bot chay hoan toan 0,1mol CszOH,r@)i hép thu toan bo san pham chay vao binh chira
75ml dd Ba(OH)2 2M. Tong khoi luwgng muoi thu dugce sau phan ung 1a?
A. 32,659 B. 19,7g C. 12,959 D. 35,75g

Céu 2 (CD KA -2010): Hap thu hoan toan 3,36 lit CO2 (dktc) vao 125ml dd Ba(OH)2 1M, thu
duoc dd X. Coi thé tich dd khong thay doi, nong dd mol chat tan trong dd X 1a?

A. 0,4M B. 0,2M C.0,6M D.0,1M
Cau 3: Hap thy hét 11,2 lit CO; (dktc) vao 350 ml dd Ba(OH)2 M. Tinh khéi luong két tua thu
duoc?

A. 39,49 B. 78,89 C. 19,79 D. 20,59
CAu 4: Hap thy hét 1,344 1it CO2 (dktc) vao 350 ml dd Ca(OH), IM. Tinh khéi luong két tua thu
duoc?

A. 64g B. 10g C. 6g D. 60g
Cau 5 (PHKA — 2008): Hap thu hoan toan 4,48 lit khi CO2 ¢ dktc vao 500ml dd hdn hop gdm
NaOH 0,1M va Ba(OH)2 0,2M, sinh ra m gam két tua. Gia tri cua m 1a?

A. 19,79 B. 17,739 C. 9,85¢ D. 11,82g
Cau 6 (PHKA — 2007): Hap thy hoan toan 2,688 lit CO2 (dktc) vao 2,5 lit dd Ba(OH)2 nong do a
mol/lit, thu dugc 15,76g két taa. Gia tri cua a 1a?

A. 0,032M B. 0,048M C. 0,06M D. 0,04M
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Cau7 (,DH,KB —2007): Nung 13,4g hon hop 2 ml}éi cacbonat cua 2 kim loai hoa tri,2, thu duoc
6,8g chat ran va khi X. Lugng khi X sinh ra cho hap thu vao 75ml dd NaOH 1M, kho1 lugong
mudi khan thu duoc sau phan trng 1a?

A. 5,89 B. 6,59 C. 4,29 D. 6,39

DANG 3: TOAN VE MUOI CACBONAT

- Co6 2 dang thuong gap:
+) Phan tmg nhiét phan  » Mubi Hidrocacbonat cho mudi cacbonat: 2MHCO3 —'¢—> M,COs3 +
CO2 + H20

M(HCOs3), ——» MCO3 +
CO2 + H20

» Mubi cacbonat ctia KL kiém tho chi bi nhiét phan & nhiét d6 cao cho
oxit bazo:
MCOz; —°—» MO + CO;
+) Phan tng trao doi: » Vi axit — tao khi CO2
> V&i mot sé mudi — tao két tia.
- Hay str dung: Pinh luat bao toan khdi lugng va Pinh luat tang gidm khdi luong.
- Luu y: Khi cho tir tir dd HCI vao hdn hop mubi cacbonat va hidrocacbonat, phan Gng xay ra
theo trinh tu:
Pau tién: H* + CO3* — HCOs"
Sau do: HCOs + H —» CO2 + H20
@ Special Note:
- Gap dang: Mubi cacbonat + ddHClI ——> Mudi clorua + COz + H20. Tinh nhanh khdi luong
mudi clorua bang cong thirc:

mmu6i clorua +11. nC02

- Gap dang: Mubi cacbonat + H,SO4 lodng —— Mudi sunfat + CO2 + H20. Tinh nhanh khéi
lugng mubi sufat bang CT:

'mudi cacbonat

'mudi sunfat mudi cacbonat

+36.Nco,

Cau 1: Khi nung 30g hon hop CaCOs va MgCOs thi ‘kh(*)i luong c}}ét ran thu dugc sau phan ng
chi bang mdt ntra khoi lugng ban dau. Tinh thanh phan % theo khoi lugng cac chat ban dau?

A.28,41% va71,59% B. 40% va 60% C. 13% va 87% D. 50,87% va
49,13%

Céu 2: Khi nung mot ’luc,mg hidrocacbonag ctia kim loai héa tri 2 va dé ngudi, thu dugc 17,92 lit
khi (dktc) va 80g ba ran. Xac dinh tén muoi hidrocacbonat noéi trén?

A. Ca(HCOs), B. NaHCOs C. Cu(HCO:s3): D. Mg(HCO3):
Cau 3: Nung néng 100g hon hop NaHCO3 va Na2COs dén khéi luong khong doi thu dugc 69¢
hon hop ran. % khoi lwong cua NaHCOs trong hon hop 1a?

A. 80% B. 70% C. 80,66% D. 84%

Cau 4 (PHKB - 2008): Nhiét phan hoan toan 40g mot loai quang d616mit co 1an tap chét tro,
sinh ra 8,96 lit CO2 (dktc). Thanh phan % vé khoi lugng ctia CaCO3.MgCO3 trong loai quang néu
trén 1a?
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A. 40% B. 50% C. 84% D. 92%

Cau 5: Cho 24,4¢ hon hop Na2COs, K2COs tac dung vira du v6i dung dich BaCla. Sau phan tmg
thu dugc 39,4g két tua. Loc tach két tua, ¢6 can dung dich thu dugc m gam mudi clorua. Tinh m?

A. 41,69 B. 27,59 C. 26,69 D. 16,39
Céu 6: Hoa tan hoan toan 23,8¢g bSn hop mot mubi capbonat ctia kim loai héa tri I va mot mubi
cacbonat cua kim loai hoa tri II bang dd HCI du thi thay thoat ra 4,48 lit khi CO2 (dktc). C6 can
dd sau phan ung thi lugng mudi khan thu dugc 1a?

A. 269 B. 28¢ C. 26,8¢ D. 28,69

Cau 7: Hoa tan hoan toan 19,2 gam hdn hop XCO3 va Y2COs vao dung dich HCI du thay thoat ra
4,48 lit khi (dktc). Khdi lugng mudi sinh ra trong dung dich la:

A 2149 B.22,2¢ C.23/4¢ D.252¢
Cau 8: Hoa tan hoan toan 4 gam hdn hgp MCO3 va M/CO;3 vao dung dich HCI thay thoat ra V lit
khi (dktc). Co6 can dung dich thu dugc 5,1 gam mudi khan. Gia tri ctia V 1a:

A 112 B. 1,68 C.2,24 D. 3,36

DANG 4: PHAN UNG NHIET NHOM

- Nhan dang: Cho bot nhom phan rng voi cac oxit kim loai. Tinh hi¢u sudt phan tmg hodc thanh
phan khdi lugng sau phan tng....

2yAl + 3MxOy - YAILOz + 3x M
-Chay:
+) Truong hop phan ng xay ra hoan toan (H = 100%), néu cho san pham tac dung véi dung dich
kiém c6 khi H2 thoat ra thi san pham sau phan ing c6 Al dw, M va Al20:s.
+) Truong hop phan Gng xay ra khong hoan toan (H<100%), khi d6 san pham c6 Al du, Al,Os,
MxOy dlI, M.
+ Hay st dung DPinh luit bao toan khoi luong, dinh ludt bao toan nguyén td....

Cau 1: Nung néng hon hop goém 15,2 gam Cr,03 va m gam Al. Sau khi phan ng xay ra hoan
toan thu dugc 23,3 gam hon hop X. Cho toan by X phan img vé1 HCI du thay thoat ra V (1) Hz
(dktc). Gia tri cua V la:

A. 7,84 lit B. 4,48 lit C. 3,36 lit D. 10,08 lit
Cau 2 (CP KA,B - 2008): D6t nong mot hon hop gom Al va 16g Fez0; (trong dicu kién khong
c6 khong khi) dén khi phan rng x4y ra hoan toan, thu dugc hon hop ran X. Cho X tac dung vira
du vo1 Vml dd NaOH 1M sinh ra 3,36 lit Hz (dktc). Gia tri caa V 1a?

A. 100ml B. 150 ml C. 200mi D. 300ml
Cau 3: Tron 5,4g Al v6i 17,4g bot FesOa r6i tién hanh phan tng nhiét nhom (gia st chi xay ra
phan ng khir FesO4 thanh Fe). Hoa tan hoan toan hon hop ran sau phan img bang dd H2SO4
loang, du thi thu dugc 5,376 lit Ho (dktc). Hi€u suat phan tmg nhiét nhém 1a?

A. 62,5% B. 60% C. 20% D. 80%
Céu 4 (PHKB — 2009): Nung néng m gam hdn hop gom Al va Fe3Oq trong diéu kién khong co
khong khi. Sau khi phan mg xay ra hoan toan, thu dugc mét hon hop ran X. Cho X tac dung voi
dd NaOH du thu duge dd Y, chat rdn Z va 3,36 lit khi Hz (dktc). Suc khi CO2 du vao dd Y, thu
duoc 39 g két tua. Gia tri cua m 1a?

A. 45,69 B. 48,39 C. 36,79 D.57¢g
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