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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Chwong XVIII AMIN — AMINO AXIT - PROTEIN

MUC TIEU

Kién thic : Hoc sinh biét dinh nghia, phan loai, goi tén amin, amino axit, biét peptit,
protein, axit nucleic va vai tro cua chung trong co thé sinh vat.

Hoc sinh hiéu cdc tinh chat dién hinh cia amin, amino axit.

Ki nang : Hoc sinh biét cach goi tén theo danh phdp théng thwong va danh phdp quéc té
cdac hop chat amin, amino axit

Biét cach viét chinh xdc cac phwong trinh héa hoc

Biét cich quan sdt, phan tich cdc thi nghiém chitng minh, so sanh, phdn biét amin, amino
axit, peptit, protein.

Biét gidi cdc bai tdp vé hop chat amin, amino axit, peptit, protein.
Tinh cam thai do: Hoc sinh thcfy duwge tam quan trong cua cac hop chat chira nito.

Hinh thanh hoc sinh long ham muén va say mé tim hiéu vé cdc hop chdt amin, amino
axit, peptit va protein.

Bai 67 AMIN
1. Khai niém, phan loai va danh phap
1.1. Khai niém, phan loai
Khi thay thé nguyén tir H trong phéan tir NH; bang gbc hidrocacbon ta thu dugc amin
Amin dugc phan loai theo hai cach thong dung:

- Theo gdc hidrocacbon: amin béo (CH3;NH,, C,HsNH,); amin thom (CgHsNH,,
CH;CgH,NH,)

- Theo bac cga amin: amin bgc mot (C,HsNH»); amin bac hai (C,Hs— NH — CH);
amin bac ba:[CHg —N- CHjA
CH,

2.2. Danh phép
Tén goc chire: tén gbe hidrocacbon + amin (ankylamin)

CH3NH, metylamin CH3NHCH; dimetylamin C,HsNH, etylamin
Tén thay thé: tén hidrocacbon+amin

CH3NH, metanamin C,HsNH, etanamin CH3;CH,CH,NH, propan-1-amin
2. Tinh chat vat li

Metylamin, dimetylamin, trimetylamin 1& nhitng chat khi, mui khai kh6 chiu, tan nhiéu
trong nudc.

Céc amin c¢6 phan tir khdi cao hon 1a chét 1ong hodc ran

Nhi¢t do soi tang dan va do tan trong nudc giam dan.

Céc amin thom déu 1a chét 16ng hodc ran, dé lau trong khong khi hoa den vi bi oxi héa.
Céc amin déu doc.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
3. Cau tao phan tir va tinh chat héa hoc

3.1. Céu tao phén tir
Trong phan tir amin, nguyén tir N dugc mot, hai hodc ba lién két v6i nguyén tir cacbon.
3.2. Tinh chit héa hoc
3.2.1. Tinh bazo
Amin béo c6 tinh bazo, lam quy tim hoa xanh, phenolphtalein hoa mau hong.
CH3NH, + H,O ——=[CH;3NH;]" + OH ~
Anilin va cac amin thom khac phéan ung véi nude rat kém, khong 1am quy tim hoa xanh,
do anh hudng cta goc phenyl.
Luc bazo duoc sép Xép nhu sau: CH3NH, > NH; > CgHsNH,
Tac dung véi dung dich axit
CH3NH, + HCl — [CH3NH;]"CI” (metylamoni clorua)
CeHsNH, + HCI — [CgHsNHs]"'CI™  (phenylamoni clorua)
3.2.2. Phdn teng thé 6 nhén thom ciia anilin
CsHsNH, + 3Br, - CsH,NH,Br3 (2,4,6-tribromanilin)

BAI TAP
1. Goi tén cac amin sau:
CHz = NH — CHy — CHa oottt
CH;— Il\IH — CH) = CHauee e
CH;
CH; - Il\l — CH ) = CHaeeee et
CH,— CHj;

2. Chp cac Chét sau dé.y:’C6H5’,— NHz, C6H5— CHz— NHz, C6H5— NH — C6H5; NH3
chat nao c6 luc bazo yéu nhat?

3. Viét cong thirc cau tao va cho biét bac cia amin va goi tén cac amin c6 cong thirc
phan tir 1a C3HgN

4. Cho ba chat sau day: etylamin, phenylamin va amoniac. Hiy xép cdc chat trén
theo thur tu luc bazo tang dan.
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TRUONG CAO,BANG KY THUAT LY TU TRONG TP. HO CHI MINH
5. Nhan biét CH3NH, trong cac binh mat nhan chira: CH3NH,, Hj, N,

6. Tinh the tich nudc brom 3% (khdi lwgng riéng 1,3 g/ml) can dung dé dicu ché 4,4
gam tribromanilin (hi¢u suat 100%).

7. Tinh khéi lugng anilin ¢6 trong dung dich (A), biét khi cho A tac dung véi nuéc
brom thu dugc 6,6 gam tribromanilin (hi¢u suat 100%).

8. Lay 6 lit hdn hop khi (X) chtra propan va mot amin don chirc trén vé6i 30 lit oxi rdi
d6t. Sau phan ung thu dugc 43 1it hdn hop gom hoi nudce, khi cacbonic, nito va oxi
con du, trong do cé 22 lit hoi nudce,14 lit khi CO,. Xac dinh cong thirc phan tu,
cong thirc cdu tao va tén cua amin trong hdn hop (X) (cac thé tich khi duoc do
cung diéu kién).
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Bai 68 AMINO AXIT

1. Khai niém

Amino axit 13 loai hop chit hiru co tap chirc, phan tir chira déng thdi nhom amino (-NH,)
va nhom cacbxyl (-COOH)

Tén goi:Tén ctia amino axit xut phat tir tén axit cacboxylic twong tng.

NH, — CH, - COOH axit 2-aminoetanoic (axit aminoaxetic, glyxin)

NH, — C|:H — COOH axit 2-aminopropanoic (axit a.-aminopropionic, alanin)

CHs
CH; - |CH — CIH — COOH axit 3-amino-3-metylbutanoic (axit a-aminoisovaleric)
CH; NH, (valin)
H,N — [CH,]4— CH — COOH axit 2,6-diaminohexanoic (axit a,g-diaminocaproic, lysin)
NH,
HOOC — |CH — CH, — CH,— COOH axit 2-aminopentadioic (axit ac—aminoglutaric
NH, (axit glutamic)

2. Cau tao phan tir va tinh chit héa hoc
2.1. Céu tao phén tir

Phén tir amino axit c6 nhom cacboxyl (-COOH) thé hién tinh axit va nhém amino (-NH,)
thé hién tinh bazo nén tuong tac tao ion ludng cuc HsN*— CH, — COO .

O diéu kién thuong, cac amino axit 1a chat ran két tinh, tuong ddi dé tan trong nudc, co
nhi¢t d néng chay cao, phan huy khi ndong chay.

2.2. Tinh chat héa hoc
2.2.1. Tinh chit lwéng tinh
Phan ung véi axit vo co manh
HOOC — CH, — NH, + HCl - HOOC — CH, — "NH;CI -
HOOC — CH; — NH; + NaOH — NH,—- CH, — COONa + H,0
2.2.2. Tinh axit-bazo ciia dung dich amino axit
Dung dich glyxin khong lam d6i mau gidy quy tim
NH, — CH, — COOH + H,0 = HzN*~ CH, — COO -
Dung dich axit glutamic 1am gidy quy tim héa hong

HOOC — ch ~ CH, -~ CH,— COOH + H,0 ~— "00C — CH - CH, — CH,— COO ™ + H*
|
NH, *NH;

Dung dich lysin lam gidy quy hoa mau xanh

H,N — [CH,]4~ CH — COOH + H,0 = H3N'— [CH,],~ CH - COO™ + OH~
|
NH, "NH,3
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

2.2.3.Phan wng riéng ciia nhom —COOH: phdn irng este hoa
Tuong tu axit cacboxylic, amino axit phan ing v4i ancol tao este

NH, — CH, — COOH + C,H:OH =24~ NH, — CH, — COOC,Hs + H,0O

Thuc chét este dang mudi: CI" ¥ NH; — CH, — COOC,Hs
2.2.4. Phdn wng trung ngung
Amino axit tham gia phan ing trung ngung tao poliamit
ANH; — [CHyls — COOH —*— { NH — [CHls - co} 2+ 1 H,0
axit e-aminocaproic policaproic
3. Ung dung

Amino axit thién nhién (hau hét 1a a-amino axit) la nhitng hop chat co s¢ kién tao nén
protein cua co thé song

Mudi mononatri cua axit glutamic lam gia vi cho thure an, axit glutamic la thude hd tro
than kinh, methionin la thuoc bé gan.

AXxit 6-aminohexanoic va axit 7-aminoheptanoic 1 nguyén liéu san xuét nilon-6, nilon-
7...

BAI TAP
9. Viét cong thic cdu tao cac dong phan amino axit co cung cong thirc phan tir
C4HgNO;

10. Viét phuong trinh hoa hoc ctia cac phan tng giira:
a) Glyxin lan luot voi NaOH, H,SO,4, CH;0H (c6 HCI xuc t4c).
b) Alanin 1an luot v6i NaOH, H,SO,, CH3OH (cé HCI xUc tac).
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

11.C6 ba chét hiru co: NH,CH,COOH; CH;CH,COOH; CH3[CH,]5NH,. Lam thé nio
nhan biét ching?

12. Viét phuong trinh hoa hoc ciia phan tng tring ngung
a) Glyxin ~ b) Alanin  ¢) Valin

13. a-amino axit (X) c6 phan traim khdi lugng cac nguyén té: 40,45% C, 7,86% H,
15,73% N, con lai 1a oxi. Xac dinh cong thie don gian cua (X).

14.Este (A) duoc diéu ché tir amino axit (B) va ancol metylic. Ti khoi hoi cua (A) so
voi hidro 1a 44,5. D6t chay hoan toan 8,9 gam este (A) thu duge 13,2 gam CO,,
6,3 gam nudc va 1,12 lit N, (diéu kién ti€u chuan).

a) Xac dinh cong thirc phan tu
b) Viét cong thuc cau tao cua (A) va (B).
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Bai 69 PEPTIT VA PROTEIN

1. Peptit

1.1. Khai niém

Peptit la loai hop chét chira tir 2 dén 50 gdc a-amino axit lién két v6i nhau boi céc lién
két peptit.

Lién két peptit 1a lién két — CO — NH — giita hai don vi a-amino axit.

Phan tir peptit hinh thanh theo mot trat tu nhét dinh. Amino axit ddu N con nhoém —NH,,
amino axit dau C con nhém —COOH.

lién két peptit
f_%
NH, - CH, - CO — NH — ?H — COOH (Gly-Ala)

amino axit d&auN  CHjs _
'

amino axit dau C

Phan tir peptit chira 2 gdc a-amino axit goi 1a dipeptit; 3 gdc a-amino axit goi 1a tripeptit;
4 gbc a-amino axit goi 1a tetrapeptit, cac phan tir peptit chtra trén 10 gdc a-amino axit
duoc goi la polipeptit.

Nguoi ta thudng biéu dién ciu tao ciia cac peptit bang cach ghép tir tén viét tit cua
chung.

1.2. Tinh chét héa hoc

1.2.1. Phdn irng thuy phdn
Peptit c6 thé bi thity phan hoan toan thanh cac a-amino axit nhd xtc tac axit hoic bazo.
NH,—CH,~CO-NH-CH-COOH + H,0 —*°* 5 NH,CH,COOH + NH,CHCOOH
(Gly-Ala) Hs (Glyxin) ng (Alanin)

Peptit co thé bi thity phan hoan toan thanh cac peptit ngan hon nho xuc tac axit hoic bazo
hoac enzim.

1.2.2. Phadn wrng mau biure

Trong moi truong kiém, peptit c6 tir 2 lién két peptit tré 1én, tac dung véi Cu(OH), cho
hop chat mau tim.

2. Protein

2.1. Khai niém

Protein 14 nhitng polipeptit cao phan tir c6 phén tir khdi tir vai chuc nghin dén vai triéu
- Protein don gian 1a loai protein ma khi thiy phan chi cho hdon hop cac a-amino axit.

- Protein phtic tap duoc tao thanh tir protein don gian voi thanh phan “phi protein” (axit
nucleic trong nucleprotein). ..

2.2. CAu tao phén tir

Phén tir protein duoc tao bd nhidu gdc a-amino axit nbi voi nhau bang lién két peptit, ¢6
nhi¢u hon 50 goc a-amino axit.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Céac phan tur protein con khac nhau boi so lugng, trat tu sap x€ép cuia cac goc a-amino
axit.

2.3. Tinh chét
3.1. Tinh chit vt li

Nhiéu protein tan dugc trong nude thanh dung dich keo va bi dong tu lai khi dun néng
hodc khi tac dung véi, axit, bazo hodc muoi.

3.2. Tinh chit héa hoc

Protein bi thuy phin nho xtc tac axit, bazo hodc enzim tao ra cac chudi peptit va cudi
cung thanh cac amino axit.

Protein c6 phan img mau biure vé1 Cu(OH), tao mau tim déc trung.
2.4. Vai tro ciia protein ddi véi s sdng

Protein c6 vai tro quan trong hang dau véi sy song ciia con nguoi va sinh vat, 1a co so tao
nén sy song.

Vé mit dinh dudng, protein 14 hop phan chinh trong thirc an cta ngudi va dong vat. Co
thé dong vat khong thé tu tao nén protein ma phai chuyén hda protein trong thirc an thanh
protein cua co thé va dong thot oxi hoa dé 1ay nang lugng cho hoat dong cua co thé.

BAI TAP
15. Cho cac chét sau day: (1) H,NCH,CONHCH,CONHCH,COOH.
(2) HoNCH(CH3)CONHCH,COOH; (3) H,NCH(CH3)CONHCH(CH3)COOH;
(4) H,NCH(CH3)CONHCH,CONHCH,CH,COOH;
(5) H,NCH,CONHCH,CONHCH,CH,CH,CONHCH,COOH
Hop chét nao thudc loai dipeptit ?

16. Cho cac chat: dung dich glucozo, glixerol, etanol va long trang trimg?
Dung chat nao dé phan biét chiing?

17.Xac dinh phan tr khéi gan ding ciia mot hemoglobin ¢ 0,4% Fe vé khdi luong
biét moi phan tir c6 chira 1 nguyén tr sat.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Bai 70 ON TAP CHUONG XVIII

1. Kién thirc cAn nhé

Tinh chit h6a hoc
. " Amin bdc 1 Amino axit Protein
Tac nhan
RNH, CsHsNH, H,NCH,COOH | H,N
CH(R;)CONHCH(R,)COOH
H,O Tao dung
dich bazo
HCI Tao mudi Tao mudi hodc bi thuy phan
khi dun nong
NaOH Tao mubi thuy phan khi dun néng
ROH/HCI Tao este
Dung dich Tao két tia
Brom trang
Nhiét do, €—Vva ®-amino
xUc tac axit tham gia
phéan rng trung
ngung
Cu(OH), Tao hop chit mau tim
2. Bai tap

18. C,HsNH, khong phan tmg voi chat nao trong s6 cac chat sau: HC1, NaOH, H,SO,,
quy tim, C,HsOH/HCI?

19.Cho cac dung dlCh sau déy (1) C6H5NH2, (2) CH3CH2CH2NH2,

(3) CH3CH(NH2)COOH, (4) H,NCH(CH,CH,COOH)COOH; dung dich nao lam
d6i mau quy tim thanh xanh?

20. Trinh bay phuong phap héa hoc phan biét dung dich timg chét trong cac nhom

Sau.

a) CH3;NH,, H,NCH,COOH, CH;COONa
b) CsHsNH,, CHsCH(NH,)COOH, CH,(OH)CH(OH)CH,OH, CH;CHO
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

21.Khi thuy phén 500 gam protein (A) thu dugc 170 gam alanin. Tinh S(A), ma“’}t xich
alanin c6 trong lugng (A) trén. Néu phan tir khoi cua (A) 1a 50 000 thi s6 mat xich
trong phan tir (A) 1a bao nhiéu?

22.Cho 0,01 mol amino axit (A) tac dung vira ’dﬁ V(:Yi 80 ml dung dich HCI1 0,125M;
sau d6 dem c6 can thi dugc 1,815 gam mudi. Neu trung hoa (A) bang mét lugng
vira du NaOH thi thay ti I1¢ mol gita (A) vaNaOH la 1: 1.

a) Xac dinh cong thic phan tir va cong thirc cdu tao cua (A) biét ring (A) c¢6 mach
cacbon khong phan nhanh va thudc loai a-amino axit.

b) Viét cong thirc ciu tao cac dong phan co thé c6 cta (A) va goi tén chung theo
danh phép thay thé vdi cac truong hop sau:

- thay do6i vi tri nhém amino
- thay d6i cau tao goc hidrocacbon va nhém amino van & vi tri a..
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Chwong XIX POLIME VA VAT LIEU POLIME

MUC TIEU

Kién thire : Hoc sinh biét cac khdi niém chung vé polime, vdt liéu: chat déo, cao su, to,
so1, keo dan.

Hoc sinh hiéu phan iing tring hop, phan vng trimg ngung va nhan dang cdc monome dé
tong hop cac polime.

K7 nang : Hoc sinh phdn biét chat déo, to tong hop va to nhdn tao, cao su thién nhién,
cao su tong hop, keo dan. Viét chinh xac cdc phuwong trinh hoa hoc cua phan vung trung
hop va trung ngung.

Tinh cam thai do: Hoc sinh thdy dirgc tam quan trong cia cdc hop chdt polime trong doi
song, san xudt va phirong phdp tong hop, tao nén hirng thii hoc tdp.

Bai 71 PAI CUONG VE POLIME
1. Khai niém
Polime 1a nhiing hop chat c6 phan tir khdi rat 16n do nhiéu don vi co s¢ (mat xich) lién
két véi nhau tao nén.
Hé s6 polime héa (d0 polime héa) 1a hé s6 n trong cong thirc ciia polime.
Tén goi: poli + tén monome
Néu tén ciia monome g@)m hai cum tir tré 1€n duoc dat trong dau ngoac don.
{ CH, - CH, }-, polietilen { CH, - CHCI ], poli(vinyl clorua)
Phan loai
Céc polime dugc phéan loai dya theo ngudn goc:
- Polime tong hop: polime tring hop , polime tring ngung
- Polime thién nhién
- Polime ban tong hop
2. Pic diém cau triic

Cac mat xich cua polime c6 thé ndi v&i nhau thanh mach khong nhanh (amilozo), mach
phan nhanh (amilopectin, glicogen), mach khong gian (cao su luu hda, nhya bakelit,...)

3. Tinh chat vat li

Hau hét polime 12 nhitng cht rin khong bay hoi, khong c6 nhiét d6 nong chay xac dinh.
Mot s polime khi néng chay dé ngudi ran lai goi la chat nhiét déo.

Mot s6 polime khong néng chay khi dun ma bi phan hily goi la chat nhiét ran.

Da sb polime khong tan trong cac dung méi thong thuong, mot sé tan duogc trong dung
moi thich hgp tao dung dich nhét.

Mot sb polime c6 tinh déo (polietilen, polipropilen,...), mot s6 khac co tinh dan hoi
(polibutadien, poliisopren,...), mdt s0 c6 thé kéo thanh soi (nilon-6, xenlulozo,...), cé
polime trong sudt, khong gion: poli(metyl metacrylat). Nhiéu polime c6 tinh cach dién,
cach nhiét, hodc ban dan (polianilin, polithiophen,...).
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
4. Tinh chat héa hoc

4.1. Phan @ng phan cit mach polime

- Polime c¢6 nhom chtrc trong mach dé bi thuy phan
(CeH100s)n + NH,O0 —*—nCsH;,04
L NH-CH,CO Jn + (n = 1)H,0 —H%% 4 hNH,CH,COOH

- Polime trang hop bi nhiét phan & nhiét d6 thich hop thanh cac doan ngin, cudi cing
thanh monome ban dau

E|CH - Csz 3¢y nCgHs-CH=CH, poli stiren
C6H5 n
4.2. Phan ung giir nguyén mach polime

Nhitng polime c6 lién két dbi trong mach hodc c6 nhom chirc ngoai mach cé thé tham gia
phéan trng ddc trung cua lién két d61 hoac nhoém chirc do.

fCHg —-CH= ? - CHZ} + nHCIl —» JECHZ —CH,- |CCI — CHZ}
CHs; n CH; n
cao su isopren cao su cloropren
4.3. Phan @ng ting mach polime
Céc polime co thé néi v6i nhau thanh mach dai hon hoic tao mang ludi
5. Phwong phap diéu ché
5.1. Phan tng trung hop

Trang hop 13 qua trinh két hop nhiéu phan tir nho (monome) gidng nhau hodc twong tu
nhau thanh phan tr 16n (polime).

Djéu kién can vé ciu tao monome tham gia phan trng trung hop la trong phan tr co lién
két bdi hodc vong kém bén c6 thé mé ra
nCH, = |CH ﬂafCHz - (llH} poli(vinyl clorua)
Cl Cl-Zn
5.2. Phan trng trung ngung

Trung ngung la qua trinh két hop nhiéu phan tir nhé (monome) thanh phan tir én
(polime) dong thoi giai phong nhitng phan tir nho khac (nhu H0).

Piéu kién can vé cdu tao monome tham gia phan ting tring ngung 13 trong phan tir ¢6 it
nhat hai nhém chtrc c6 kha nang phéan Ung.

nH,N-[CH;]s—NH, + nHOOC-[CH,],—~COOH t—°>EH N—[CH2]6—NHOC—[CH2]4—CC}—n
Nilon-6,6
6. Ung dung

Polime c6 nhi¢u tng dung nhu lam cac loai vat li¢u polime phuc vu cho san xuat va doi
song: chat déo, to soi, cao su, keo dan,...

Giao trinh Hbéa hoc 4 13



TRUONG CAO PANG KY THUAT LY TU TRONG TP. HO CHI MINH
BAI TAP
23.Cho cac polime sau: polietilen; xenlulozo; qpolipeptit; tinh bot; nilon-6; nilon-6,6;
polibutadien; nhitng polime nao 1a polime tong hop?

24.Cho cac polime sau: poli(vinyl clorua); poli saccarit; protein, xenlulozo; nilon-6,6;
polime nao duoc téng hop bang phan tmg tring hop? Viét phuong trinh héa hoc.

25.Goi tén cac phan ng va viét phuong trinh héa hoc cia cac phan (mg polime héa
cac monome sau:

a) CH; — CH =CH; b) CH, =CCI-CH =CH, ¢) CH, = C(CH3) - CH =CH,
d) HO - CH, - CH,—OH va m'C6H4(COOH)2 d) H2N—[CH2]10COOH

26. Tinh hé sd polime héa cta cac polime sau:
a) PE phan tir khdi trung binh 13 420 000
b) PVC phén tir khdi trung binh 13 250 000
¢) Xenlulozo phan tir khéi trung binh 1a 1 620 000
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Bai 72 VAT LIEU POLIME

1. Chat déo
1.1. Khai niém vé chit déo va vit liéu compozit

Chat déo 1a nhiing vat liéu polime c6 tinh déo. Tinh déo 1a tinh bi bién dang khi chiu tac
dung cua nhiét, ciia ap luc bén ngoai va van gitt dugc su bién dang do khi thoi tac dung.

Vit liéu compozit 14 vat liéu hon hop gdm it nhat hai thanh phan phan tan vao nhau ma
khong tan vao nhau.

Thanh phan cua vat liéu compozit gom chat nén (polime) va chat don, ngoai ra con co
phu gia khac.

1.2. Mt s6 polime ding lam chét déo
1.2.1. Polietilen PE

PE 1a chit déo mém noéng chay & trén 110°C, duoc dung lam mang mong, vat liéu dién,
binh chtra, ...

1.2.2. Poli(vinyl clorua) PVC

I?E la ghét ran vo dinh hinh, cach dién tét, bén véi axit, duoc dung lam vat liéu cach dién,
ong dan nudc, vai che mua, ...
1.2.3. Poli(metyl metacrylat) (|3H3
CH, - Cll
COOCH3 ) n

Poli(metyl metacrylat) 1a chat rin trong sudt, c6 kha ning cho 4nh sang xuyén qua tét nén
duoc dung ché tao thuy tinh hitu co plexiglas.

1.2.4. Poli(phenol-fomandehit) PPF

Poli(phenol-fomandehit) c6 ba dang: nhua novolac, nhua rezol va nhua rezit

NCgHsOH —M™MCH s HOCH,CH,OH —C 5 [CeH,(OH)- CH, } , (nhua novolac)

Nhua novolac 1a chat ran, dé nong chay, dé tan trong mdt s6 dung mdi hiru co, dung dé
san xuat bot ép, son.

Tir phenol va fomandehit co thé tong hop dugc nhya rezol (mach khong nhanh) hoic
nhya rezit (mach khong gian).

NCeHsOH —HHO 0 hhyra rezol —2%C 5 nhya rezit

bazo' nguoi

2. To
2.1. Khai niém
To la nhiing vat liéu polime hinh sgi dai va manh véi ¢ bén nhét dinh.
2.2. Phan loai
a) To thién nhién: bong, len, to tam, ...
b) To hoa hoc: - To tong hop

+ To poliamit: nilon, capron

+ To vinylic thé (vinilon, nitron, ...)
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TRUONG CAO PANG KY THUAT LY TU TRONG TP. HO CHI MINH
- To nhan tao (to ban tong hop): to visco, to xenlulozo axetat, ...

2.3. Mt s6 loai to tong hop thwong gip
2.3.1. To nilon — 6,6 (thuoc loai to poliamit)
nH,N-[CH;]s—NH, + nHOOC-[CH,],~COOH t—°>EH N-[CH,]¢—N HOC—[CH2]4—C(§—n
hexametylendiamin axit adipic poli(hexametylen adipamit) nilon-6,6
To nilon-6,6 c6 tinh dai‘, mém mai, ong muot, it tham nudc, giat mau kho, kém bén véi
nhiét, vdi axit va vot kiém.
To nilon-6,6 dugc dung dé dét vai may mac, vai 1ot sam lép xe, dét bit tit, bén lam day
cap, day du, dan lud, ...

2.2.2. To nitron (to olon) thudc logi to vinylic

NCH,=CH-CN —RoR fCHz—CHﬂ»
acrilonitrin n poliacrilonitrin

To nitron dai, bén véi nhiét, thuong duoc dung dé dét vai may quan 4o am hodc bén
thanh soi dan ao rét.

3. Cao su
1. Khai niém
Cao su 1a loai vét liéu polime c6 tinh dan hoi. Tinh dan hoi 1a tinh b bién dang khi chiu
lyc tac dung bén ngoai va trd lai dang ban dau khi lyc d6 thoi tac dung.
2. Phan loai
2.1. Cao su thién nhién

Cao su thién nhién lay tir mu cay cao su. Cao su thién nhién la polime cua isopren.

fCHz—F:CH—CHZT
CHs; n

Cao su thién nhién c6 tinh dan hoi, khong dan nhiét va dién, khong tham khi va nudc,
khong tan trong nudc, etanol, axeton, tan dugc trong xang va benzen.

Tham gia phan ung cong Hy, HCI, Cl,, ... tac dung véi Iuu huynh tao cao su luu hoa
(dang mang ludi) c6 tinh dan hoéi, chiu nhiét, 1au mon, kho tan trong cac dung moi hon
cao su thuong.

2.2. Cao su tong hop

Cao su tong hop 1a loai vat liéu polime twong ty cao su thién nhién, thudng duoc diéu ché
tur cac ankadien bang phan trng trung hop.

Cao su buna
NCH, = CH ~CH =CH, — [ CH,~CH=CH CH,}, polibuta-1,3-dien

Cao su buna c6 tinh dan hdi va dd bén kém cao su thién nhién.
Cao su buna-S va cao su buna—N

Khi dong tring hop buta-1,3-dien véi stiren co xtic tic Na dugc polime dung dé san xuat
cao su buna-S c¢6 d6 dan hoi cao.
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TRUGNG CAO DANG KY THUAT LY TU TRONG TP. HO CHi MINH
Khi dong trung hop buta-1,3-dien véi acrilonitrin ¢6 xuc tdc Na dugc polime dung dé san
xuat cao su buna—N c6 tinh chong dau kha cao.
BAI TAP
27.Cho cac vat liéu sau: to visco, to tdm, cao su buna, phim anh, cao su isopren,
nilon-6, nhyua bakelit, to axetat. Vat liéu nao dugc ché tao tir polime thién nhién?

28. Trinh bay cach phan biét cAc mau vat lidu sau:
a) Vai gia da (PVC) va da that
b) To tim va to axetat

29.Viét cong thic cac monome dugc dung dé dicu ché cac polime sau:

a) ...fCHz ~CH -~ CH, - CllH}
Cl Cln

b) ..— CF,— CF,— CF,— CF,—... g) { NH-[CH,]s— NH—CO—[CH2]4—CO} )

C)ECHZ—(ll: CH —Csz
CHs; n

d) [ NH — [CHJs—CO} n ) { CO—C6H4—COOCH2—C6H4—CHZ—O} \

30. Viét cac phuong trinh hoéa hoc diéu ché cac polime tir monome tuong Gng: PE
(polietilen); PP (polipropilen); PVC poli(vinyl clorua); poli(metyl metacrylat);
nilon-6,6; to nitron (to olon); cao su buna
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

31. Viét cac phuong trinh héa hoc cia cic phan Gmg tong hop céc polime sau:
a) PVC, poli(vinyl axetat) tu etilen.

b) polibutadien va polime ddng tring hop giita butadien va stiren tir butan va
etylbenzen.

32. Tinh s6 mit xich gan dung trong cac trudng hop sau:
a) Phan tir khéi trung binh cta poli(hexametylen adipamit) 1a 30 000
b) Phan tir khéi trung binh cta cao su tu nhién 14 105 000

33.Cao su luu hoa co 2% luu huynh vé khdi lugng. Khoang bao nhiéu mit xich
isopren c6 mot cau noi disunfua —S-S— . Gia thiét rang S thay thé cho H & cau
metylen trong mach cao su.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Bai 73 ON TAP CHUONG XIX

1. Hé théng kién thitc Chwong XIX

1.1. Khai niém

Polime 14 nhitng hop chit c6 phan tir khéi rat 16n do nhiéu don vi co s& (mit xich) lién
két vo1 nhau tao nén.

1.2. CAu tao mach polime

- Mach khong nhanh

- Mach ¢6 nhanh

- Mach mang khong gian

1.3. Khai niém vé cac loai vt liéu polime

a) Chat déo 1a nhitng vat liéu polime c6 tinh déo.

b) Cao su 12 nhitng vat liéu polime c6 tinh dan hoi.
c) To

Thanh phéan chinh ciia chét déo, cao su, to 1a polime

2. So sanh hai loai phan \rng diéu ché polime

Phan irng Trung hop Trung ngung

Dinh nghia La qua trinh lgét hop nhiéu phan tirnhd | La qua trinh két hop nhiéu
(monome) giong nhau hodc tuong tu phén tr nho (monome) thanh
nhau thanh phan tu 16n (polime). phan tir 16n (polime) dong

thoi giai phong nhirng phan
tr nho khac (nhu H,0 ...).

Qua trinh n monome — polime n monome — polime + cac
phan tir nho khac

San phim Polime trung hop Polime trung ngung

Picu kién C6 lién két doi hodc vong kém bén ¢ | C6 it nhat hai nhom chic co

cia monome | thé mo ra. kha nang phan ung.

3. Bai tap

34.Cho céc polime: (1) {CH, - CH, },; (2) tCH, ~CH=CH - CH, }- ,
(3) {NH — [CH;]5-CO 3} ;. Cong thitc cac monome tao nén cac polime trén la gi?

35.Cho cic chat sau: stiren, toluen, propen, isopren, glyxin, axit terephtalic, axit
axetic, etylen glicol.

a) Chat khong c6 kha nang tham gia phan tng tring hop 1a nhiing chat nao?
Giao trinh Hbéa hoc 4 19




TRUGNG CAO DANG KY THUAT LY TU TRONG TP. HO CHi MINH ,
b) Chat khong c¢6 kha nang tham gia phan trng trung ngung 1a nhitng chat nao?

36. Cho céc chat sau: to nilon-6,6; to tim; to visco; to axetat; len; bong vai.
a) Chat nao 1a to nhan tao?
b) Chét nao 14 to thién nhién?

37.Khi clo héa PVC, tinh trung binh ctr k mét xich trong mach PVC phan img voi
mot phan tir clo. Sau khi clo hoa, thu dugc mdt polime chtra 63,96% clo vé khoi
lugng. Gia tri cua k 1a bao nhiéu?

38. Trung hop 65,0 gam stiren bang cach dun néng chat nay véi mot lwong nho xac
tac. Cho toan bo hon hop sau phan ung di loai bo xuc tac vao 1 lit dung dich brom
0,15 M, sau d6 cho thém KI (du) thay sinh ra 6,35 gam iot. Tinh hiéu suat phan
ung trung hop stiren.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Chwong XX PAI CUONG VE KIM LOAI

MUC TIEU

Kien thirc : Hoc sinh biet vi tri cua kim loai trong bang tuan hoan. Hoc sinh biét cau tao
cua nguyén tu kim loai. Hoc sinh biét lién két kim logi. Hoc sinh hiéu diéu kién xay ra
phan ung trao doi ion.

Kinang : Hoc sinh biét xdc dinh vi tri va suy ra hoa tri, tinh chdt ciia nguyén tur kim logi.

Bai 74 VI TRi CUA KIM LOAIl TRONG BANG TUAN HOAN
CAU T40 CUA KIM LOAI
1. Vi tri ciia kim loai trong bang tuin hoan
Trong hé théng tudn hoan cac nguyén t6 kim loai & nhiing vi tri sau :

- Phan nhém chinh : nhém IA (trir H), nhom [1A, nhém IIIA (trir B) va mot phan cia cac
nhom IVA, VA, VIA.

- Phan nhom phu : nhém 1B dén nhom VIIIB.

- Ho lantan va ho actini (nhitng nguyén té xép riéng thanh 2 hang & duéi cudi bang).

2. Ciu tao ciia kim loai

2.1. Céu tao ciia nguyén tir kim loai

Céc nguyén t6 kim loai va phi kim khac nhau rd rét vé cdu tao nguyén ttr. Nguyén tir cia
hau hét cac nguyén t0 kim loai déu c6 1, 2 hodc 3e ¢ 16p ngoai cung. Trong cung chu ky,
nguyén tir ciia nguyén to kim loai c0 ban Kinh nguyén tir 16n hon va dién tich hat nhan
nho hon so voi nguyén tir cia nguyén to phi kim.

2.2. Céu tao tinh thé ciia cac kim loai

O nhiét d6 thuong, trr Hg & thé long, con cac kim loai khac & thé ran va co ciu tao tinh
thé. Trong tinh thé kim loai, nguyén tir va ion kim loai ndm & nhitng nlt cua mang tinh
thé. Cac electron hoa tri lién két y€u vadi hat nhan nén dé tach khoi nguyén tir va chuyén
dong tu do trong mang tinh thé. Tinh thé kim loai c6 ba ki€éu mang pho bién 1a mang tinh

thé luc phwong, mang tinh thé ldp phwong tdm dién VA Mang tinh thé ldp phwong tim
khoi.

m{«

Mang Idp phwong tim khoi  Mang ldp phicong tam dién Mang tinh thé luc phwong
Hinh 1. Mang tinh thé kim loai
3. Lién két kim loai

Kim loai chi c6 thé ton tai dudi dang nguyén tir riéng biét khi & thé hoi. Khi chuyén sang
thé long hodc ran, nguyén tir kim loai chuyén thanh ion duong. C4c electron hoa tri tach
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TRUONG CAO DPANG KY THUAT LY TU TRONG TP. HO CHI MINH

ra khoi nguyén tir kim loai tr& thanh electron tu do va chuyén dong hdn loan. Cac
electron nay gan cac ion kim loai v6i nhau tao thanh lién két kim loai. Lién két kim logi
la lién két sinh ra do cdc electron tw do gin cdc ion dwong kim loai vao véi nhau

bac diém cua lién két kim loai:

- Khéc véi lién két cong hoa tri do nhirng do6i electron tao nén, lién két kim loai 14 do tat
ca cac electron tu do trong kim loai tham gia.

- Khéc véi lién két ion do tuwong tac tinh dién gitta ion dwong va ion am, lién két kim loai
la do twong tac tinh dién gitra cac ion duong va cac electron tu do.

BAI TAP
39. Cho cac kim loai sau: Fe, Zn, K, Mg, Ba, Hg.
a) Kim loai nao tdc dung dugc véi nudc ¢ nhiét d§ thuong?
b) Viét phwong trinh héa hoc minh hoa.

40.Ngam moét cdy dinh sét’ trong 100 ml dung dich CuCl, IM. Gia thiét QGng tao ra
bam hét vao cay dinh sat. Sau khi phan ing xong, lay cay dinh sat ra, sdy kho tinh
khoi lugng cay dinh sat nang thém.

41.Hoa tan hoan toan 1,5g hdn hop bot nhom va magie vao dung dich HCI thu duoc
1,68 lit khi (di€u kién ti€u chuan). Tinh thanh phan phan tram v€ khoi luong cua
cac kim loai trong hon hop ban dau.

42.Nguoi ta phit mot 16p bac trén vat bang dong c6 khoi luong 8,48 gam bang cach
ngam vat do trong dung dich AgNO3. Sau mot thoi gian, lay vat ra khoi dung dich,
rira nhe, lam kho can dugc 10 gam. Tinh khoi lugng bac da phu 1én bé mat cia
vat.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

43.Cho 4,8 gam mot kim loai R hoa tri II tan hoan toan trong dung dich HNO3 loéng
thu dugc 1,12 lit khi NO duy nhat (diéu kién ti€u chuan). Xac dinh tén cua R.

44.Hoa tan 1,44 gam mét kim loai hoa tri II trong 150 ml d1’1ng dich H,SO, 0,5M. Dé
trung hoa axit du trong dung dich thu dugc, phai dung hét 30 ml dung dich NaOH
1M. Xac dinh tén kim loai.

45.Hoa tan hoan toan 15,4 gam hon hop Mg va Zn trong dung dich HCI du thiy c6
0,6 gam khi H, bay ra. Khdi lugng mubi tao ra trong dung dich 1 bao nhiéu?

Giao trinh Hbéa hoc 4 23



TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Bai 75 TINH CHAT CUA KIM LOAI - DAY PIEN HOA CUA KIM LOAI

1. Tinh chét vt li chung
1.1. Tinh chét vat li chung

Tinh chit vat 1y chung cua kim loai gay nén boi sy ¢6 mat cua céc electron tu do
trong mang tinh thé kim loai. Kim loai c6 tinh déo, tinh dan nhiét, tinh dan dién va c6 anh
Kim.

1.2. Giai thich tinh chat vt li ciia kim loai
1.2.1. Tinh déo

Khi tac dung co hoc dit manh 18n kim loai, nd bi bién dang. Sy bién dang nay 1a do céc
16p mang tinh thé kim loai truot 1én nhau. Nhung cac 16p mang tinh thé nay khong tach
rdi nhau ma van lién két véi nhau nhd cac electron ty do ludn ludn chuyén dong qua lai
gitta cac 16p mang tinh thé.

1.2.2. Tinh dén di¢n

Néi kim loai véi nguon dién, cac electron ty do trong kim loai chuyén dong thanh dong.
Nhiét d6 cuia kim loai cang cao thi tinh dan dién cta kim loai cang giam. Nhitng kim loai
khéc nhau c6 tinh dan dién khac nhau 12 do mat do electron ty do ctia chiing khong gidng
nhau. Kim loai dan dién t6t nhat 1a Ag, sau d6 dén Cu, Al, Fe, Ag...

1.2.3. Tinh din nhigt

Pt nong mot dau day kim loai, nhing electron ty do ¢ diy chuyén dong nhanh hon.
Trong qua trinh chuyén dong, nhiing electron nay truyén niang lugng cho céc ion duong &
vung c6 nhiét do thép hon, vi vay kim loai dan nhiét dugc. Nhitng kim loai nao dan dién
tdt thi dan nhiét tot.

1.2.4. Anh kim

Hau hét kim loai déu c6 anh kim, vi cac electron tu do trong kim loai da phan xa tdt
nhirng tia sang c6 budc sdong ma mat ta ¢6 thé nhin thay duogc.

Mot s6 tinh chat vat 1i riéng khac nhu khéi luong riéng . nhiét do nong chay, do cing phu
thudc vao d6 bén cua lién két kim loai, nguyén tir khéi va kiéu mang tinh thé cua kim
loai.

2. Tinh chit héa hoc chung ciia kim loai
2.1. Tac dung véi phi kim
2.1.1. Tac dung voi clo
Mg + Cl, - MgCl,
2Fe + 3Cl, — 2FeCl;
2.1.2. Tac dung vadi oxi
4Al + 30, - 2Al,0;
2.1.3. Tac dung voi lwu huynh

Hg+S t—°>HgS
2.2. Tac dung véi dung dich axit
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
2.2.1. Véi dung dich HCI, H,SO, lodng

Fe + 2HCI —» FECIZ + Hz
2Al + 6H2804 —> A|2(804)3 + 3H2
2.2.2. Vi dung dich HNO3, H,SO, dic

Hau hét cac kim loai (trir Pt, Au) khir duwoc N ¢6 muc oxi hda +5 va S co6 mirc oxi hda + 6
cta nhirng axit nay dén muarc oxi hoa thap hon.

Cu+ 4HN03d—) CU(N03)2 + 2H,0 + 2NO,
Al + 4HN03|05ng —> AI(NOg)g + 2H20 + NO
2Fe + 6H2804d,n —> Fez(SO4)3 + 35S0, + 6H,0

2.3. Tac dung véi nwée

Céc kim loai manh tac dung véi nudce tao thanh khi va dung dich kiém
2Na + 2H20 — 2NaOH + HZ
2.4. Tac dung v6i dung dich mudi

Céac kim loai manh hon c6 thé khir duogc ion cua kim loai yéu hon trong dung dich mubi
thanh kim loai tu do.

Zn + FeSO, — ZnSO, + Fe
Cu + 2AgNO3z; — Cu(NOs), + 2Ag
3. Day dién héa cia kim loai
3.1. Cap oxi héa-khir cua kim loai
VD : Fe*" [Fe; Cu*/Cu; Ag'/Ag
Fe?* + 2e =Fe
Cu* +2e =Cu
Ag'+e =Ag
Chét oxi hoa : Fe?*, Cu®*, Ag* va chat khir : Fe, Cu, Ag
3.2. Day dién héa cia kim loai
Tinh oxi hda cuia ion kim loai ting trong day sau theo chiéu tir tri sang phai:
K* Na* Mgz+ AR 7n?t Ee®* NiZt sn? Pb* HY Cu? Ag’ A
Tinh khtr cia kim loai giam trong day sau :
K Na Mg Al Zn Fe Ni Sn Pb H, Cu Ag Au
3.3. Y nghia diy dién hoéa cia kim loai

Day dién héa ciia kim loai cho phép ta dw dodn dwoc chiéu ciia phan vmg gitka 2 cap oxi
hoa khir. Phan ung nay xay ra theo chiéu: chit oxi héa manh nhdt sé oxi hoa chdt khi
manh nhdt, sinh ra chit oxi héa yéu hon va chit khir yéu hon.

Giao trinh Hbéa hoc 4 25


http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=742#0
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=744#1
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=744#1
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=744#1
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=159#2
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=159#1
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=744#20
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=152#1
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=742#0
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=744#0
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=742#0
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=745
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=745#0
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=745#0
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=159#2
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=744#1
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=159#1
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=159#2
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=159#1

TRUONG CAO PANG KY THUAT LY TU TRONG TP. HO CHi MINH
BAI TAP
46.Cho 1a magie lan luot vao céc dung dich 9h1’ra mot trong cac chit sau: CuSOy;
AICl3; Pb(NO3),; ZnCl,; KNO3; AgNOs. Vict phuong trinh hoa hoc.

47.Cho 14 k&m lan lugt vao cac dung’dich chlrta moét trong cac chit sau: CuSOy;
FeCl,; Pb(NO3),; AgNO3; NiSO,. Viét phuong trinh hda hoc.

48.Ngam la Ni lan luot vao trong nhiing dung dich mudi sau: MgSO,, NaCl, CuSO,,
AICl;, ZnCly, Pb(NOs),, AgNOs;. Viét phuong trinh hoa hoc cia cac phan ting.

49.Nhung mot 1a sit nhoé vao cac dung dich sau: FeCls, AICl;, CuSQO,4, Pb(NOs),,
NaCl, HCI, HNO3, H,SO, (dac, nong), AgNOs. Viét cac phuong trinh hda hoc xay
ra.

50.Cho 3,2 gam dong tic dung v6i dung dich HNO; dic, du, tinh thé tich khi NO,
(diéu kién tiéu chuén) thu dugc.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

51.Nung néng 16,8 gam bot sat va 6,4 gam bot luu huynh (khéng c6 khéng khi) thu
dugc san pham (X), cho (X) tac dung hoan toan voi1 dung dich HCI du thu duogc
bao nhiéu lit khi?

52.Cho 6,72 lit khi hidro (diu kién tiéu chuan) di qua ong dung 32 gam CuO nung
néng, thu dugc chat ran (A). Tinh thé tich dung dich HCl 1M du dé tdc dung hét
vai (A).

53.Dé‘kh1”1 hoan toan vhc:)n hgp gém FNeO va ZnO thanh kim loai can 2,24 lit hidro
(di€u kién tiéu chuan). Néu dem hon hop kim loai thu duge cho tac dung hét voi
dung dich HCI. Tinh thé tich khi hidro thu duogc.

54.Cho 5,5 gam hdn hop Al va Fe (trong d6 sb mol Al gip d6i s6 mol Fe) vao 300 ml
dung dich AgNO3; 1M, phéan Uing xdy ra hoan toan thu dugc m gam chat ran. Tinh
gia tri cua m.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Bai 76 SU AN MON KIM LOA|

1. Khai niém
Sw pha huy kim loai hoac hgop kim do tac dung hoa hoc cua moi truong xung quanh goi
la sy an mon kim logi.
M—ne - M™
2. Cac kiéu dn mon kim loai
2.1. An mon hoéa hoc

An mon héa hoc 1a su pha huy kim loai do kim loai phan mg héa hoc véi chét khi hodc
hoi nuédc & nhiét dd cao.

Dac diém cua dn mon hoa hoc 1a khong phat sinh dong dién (khong c6 cac dién cuc) va
nhiét d§ cang cao thi toc do an mon cang nhanh.

Sy an mon hoa hoc thuong xdy ra & cac thiét bi cua 10 dot, cac chi tiét cua dong co dot
trong hodc céc thiét bi ti€p xtic voi hoi nude ¢ nhi¢t do cao.

3Fe + 4H20 t—o) Fe203 + 4H2
2Fe +3Cl, —% 2FeCl;

3Fe +20, —“ > Fe;0,

Su an mon hoa hoc la qué trinh oxi hoa kht, trong do cac electron cua kim loai duoc
chuyén tryc ti€p sang moi trudong tac dung.

2.2. An mon dién hoéa hoc

An mon dién hoa 1a sy pha hity kim loai do hop kim tiép xtic v6i dung dich chét dién li
tao nén dong dién.

Phén vo tau chim trong nudc, 6ng din dit trong 1ong dat, kim loai tiép xuc voi khong khi
am...

Do d6, an mon dién hoa 1a loai an mon kim loai phd bién va nghiém trong nhat.
* Piéu kién xdy ra an mon dién héa
- Céc dién cuc phai khac nhau vé ban chit
- Céc dién cyuc phai tiép xtc v6i nhau truc tiép hodc gian tiép qua diy din
- Céac dién cyc phai cung tiép xtic v6i dung dich chat dién li
3. Chong in mon kim loai
3.1. Phuwong phap bio vé bé mit
Phuong phap bao vé bé mit Ia phuong phap phu Ién be mat kim loai mot Iop son, dau
ma&, chat déo hoac trang, ma bang mot kim loai khac. Néu 16p bao vé bi hu, kim loai s€ bi
an mon.
Dung nhitng chat bén véi méi trudng pha 18n bé mat kim loai. D6 1a:
- Céc loai son chdng gi, vecni, dau md, trang men, phu hop chat polime.

- Ma mét sé kim loai bén nhu crom, niken, dong, k&m, thiéc 1&n bé mat kim loai can bao
VE.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
2. Phwong phap bao vé dién hoa

N6i kim loai nay vé6i kim loai khac 6 tinh khir manh hon.

bé béo vé vo tau bién bang thép, nguoi ta gan vao vo tau (phan chim trong nudce bién)
mét tim k&m. Khi tau hoat dong, tam k&m bi an mon dén, vo tau dugc bao vé. Sau mot
thoi gian nguoi ta thay tim kém khac.

BAI TAP
55.C6 nhitng vat bang sit dugc ma bing k&m, thiéc, niken, déng. Néu cac vat nay déu
bi sdy sat sau dén 16p sat, thi vat nao bi gi sat cham nhat?

56.Dinh sit bi an mon nhanh nhit trong trudng hop nao sau day?
a) Ngam trong dung dich HCI,
b) Ngam trong dung dich H,SOy;
c¢) Ngam trong dung dich H,SO,4 c6 nhé thém vai giot dung dich CuSO4

57.Sau mot ngay lao dong, cong nhan phai lam vé sinh bé mit kim loai cta cac thiét
bi may moc, dung cu lao dong. Viéc lam nay c6 muc dich la gi?

58. Mot hop kim c6 cdu tao tinh thé hén hgp Cu-Zn dé trong khong khi 4m. Hay cho
biét hop kim bi an mon hoa hoc hay di¢n hoa?

59.C6 nhimng cip kim loai sau ddy tiép xtic v6i nhau va cing tiép xuc voi dung dich
dién li:
a)Al-Fe Db)Cu-Fe c¢)Fe-2Zn d)Fe-Sn
Cho biét kim loai nao trong mdi cap s€ bi an mon di¢n hoda?

60. Ngam 9 gam hop kim Cu — Zn trong dung dich HCI du thu dugc 896 ml khi hidro
(diéu kién tiéu chudn). Hay xac dinh thanh phan phan trim vé khdi luong cua hop
kim.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Bai 77 PIEU CHE KIM LOAI

1. Nguyén tic diéu ché kim loai

Trong hop chat, kim loai ton tai dudi dang ion dwong M™. Mubn chuyén hoa
nhirng ion nay thanh nguyén tir kim loai, ta thuc hién su khir cac ion kim loai.

M™ + ne— M
2. Cac phwong phap diéu ché kim loai
2.1. Phwong phap nhiét luyén
Dung chét khir nhu CO, H,, C hodic kim loai Al dé khir ion kim loai trong oxit & nhiét do
cao. Phuong phéap nay dugc ap dung dé san xuat kim loai trong cong nghiép:
CuO +H, —— Cu+H,0
Fe,0; + 3CO —“— 2Fe + 3CO,

Phwong phap nay c6 thé diéu ché dugc nhitng kim loai ¢6 tinh khir yéu hodc trung binh
(kim loai dtrng sau nhém Al).

2.2. Phwong phap thiy luyén
Dung kim loai ¢6 tinh khtr manh hon dé khir ion kim loai khéc trong dung dich mudi.
Phuong phap nay dugc ap dung trong phong thi nghiém dé diéu ché nhimg kim loai co
tinh khur yéu.
Zn khir Cu** thanh Cu : Zn + CuSO, — ZnSO, + Cu
Cu khir Ag” thanh Ag : Cu + 2AgNO; — Cu(NOs), + 2Ag
2.3. Phwong phap dién phan
2.3.1. Pi¢n phan hop chit néng chdy

Nhirng kim loai hoat dong hoéa hoc manh nhq’ K, Na, Ca, Mg, Al duoc diéu ché béng
phu:ong phap dién phan nong chay cac hop chat cia kim loai, nghia Ia khir ion kim loai
bang dong dién.

Dung dong dién mdt chiéu trén catdét (cuc 4m) dé khor ion kim loai trong hop chat.
Phuong phap dién phan nay co thé diéu ché dugc hau hét cac kim loai.

NaCl —2ewhan_y Na + 1/2Cl,
2.3.2. bién phan dung djch

Diéu ché kim loai c6 tinh khir trung binh hodc yéu bang phuong phap dién phan dung
dich muoi ctua chung.

CUC|2 —denphan_, Cy + C|2

Phuong phap nay co thé diéu ché dugc nhing kim loai c6 do tinh khiét cao (99,999%),
dung cheé tao cac chat ban dan trong ki thuat dién tur.

2.3.3. Tinh lwong chit thu dwec 6 cdc dién cuc
Duya vao dinh luat Faraday, xac dinh khdi lugng cac chit thu dugc & dién cuc

Alt
m=—
nF

t(giay) m (gam)
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

BAI TAP
61. Tir hdn hop cac mudi sau, hiy diéu ché timg kim loai riéng biét:
a) AgNO; va Pb(NOs),
b) AgNO; va Cu(NO3),

62. Tir cac chat sau : Cu(OH),, MgO, FeS,, Cu,S, Cu(NOs),, CaCOs, NapSQO4, NaCl,
CuCl;, va FeCls. Hay néu phuong phép thich hop dé di€u ché Cu, Ca, Na, Mg, Fe.
Viét cac phuong trinh hda hoc minh hoa cac phan ting.

63.Cho biét hién tuong xay ra trong qua trinh dién phan c6 mang ngan dung dich
mudi an bio hoa trong nude. Viét phuong trinh hoa hoc.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

64.DPi¢n phan b'fmg dién cuc tro dung dich mudi sunfaj[ cua ,kim loai hoéa tr1 II véi
dong dién c6 cuong do 6A. Sau 29 phut dién phan thay khoi lugng catot tang 3,45
gam. Xac dinh tén cua kim loai.

65. Pién phan 100ml dung dich CuSO4 0,5M vdi dién cuc tro trong 1 gio, cudong do
dong di¢n 0,16A.

66.Di¢n phan 200 ml dung dich KOH 2M (kh01 lugng riéng 1a 1,1 g/cm ) v6i dién
cyc tro. Khi & catot thoat ra 2,24 lit khi (diéu kién tiéu chuan). Blet rang nudc bay
hoi khong déng ké. Tinh ndng d6 phan trim ciia dung dich sau khi dién phan.

67.Dién phan dung dich AgNO; voi dién cuc tro trong 14 phut 15 giay, cuong do
dong dién 0,8A. Tinh khoi lugng bac va thé tich khi oxi (diéu kién ti€u chuéan) thu
duoc.

a) Tinh khéi luong dong thu duoc sau khi dién phan

b) Tinh ndng do mol cac ion co6 trong dung dich trudc va sau khi dién phan (thé
tich khong thay doi).
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Bai 78 ON TAP CHUONG XX

1. Hé thong kién thirc

1.1. Tinh chét cia kim loai
1.1.1 Tinh chét vat Ii

Tinh dan dién, dan nhiét, anh kim, tinh déo, tinh cung,...
1.1.2. Tinh chit héa hoc chung ciia kim loai

- Tac dung voi axit

- Tac dung véi dung dich mudi

- Tac dung v6i phi kim
1.1.3. Day dién hoa

Day dién héa cia kim loai cho phép dw dodn chiéu cia phdn iing giita 2 cdp oxi héa khir.
Phan ving nay xdy ra theo chiéu . chat oxi héa manh nhat sé oxi héa chat khir manh
nhdt, sinh ra chdt oxi hoa yéu hon va chat khw yéu hon.

1.2. Piéu ché kim loai
1.2.1. Nguyén tic diéu ché
M™ +ne - M
1.2.2. Phwong phdp diéu ché
Co 3 phuong phap
- Phuong phép nhiét luyén
- Phuong phép thuy luyén
- Phuong phép di¢n phan
1.3. Sw an mon kim loai
- An mon héa hoc
- An mon dién hoa
- Céach c,hfr)ng, an mon kim loai : Cach li kim loai véi méi trudng, dung hop kim chéng gi,
dung chat chong an mon, dung phuong phap dién hoa.
2. Bai tap
68.Cho khi CO du di qua hdn hop gom CuO, Al,O; va MgO (nung nong). Khi phan
ung xay ra hoan toan thu dugc nhitng chat ran nao? Viét phuong trinh héa hoc.

69.Ngam mot 14 ké€m (du) trong 100ml AgNO; 0,1M. Khi phan tng két thic khai
luong 14 kém tang bao nhiéu gam?
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

70.Hoa tan hoan toan 28 gam vao dung dich AgNO; du thi khdi luong chat ran thu
duoc la bao nhiéu?

71.Hoa tan hoan toan 20 gam hon hop Fe va Mg trong dung dich HCI thu duoc 1gam
khi H,. Khi ¢6 can dung dich thu dugc bao nhiéu gam muoi khan?

72.Cho 2,06 gam hon hop gém Fe, Al, Cu tac dung v6i dung dich HNOs loang, du
thu dugc 0,896 lit khi NO duy nhat (di€u kién ti€u chuan). Tinh khoéi luong mudi
nitrat thu duoc.

73.Cho mot hon hop gém 0,1 mol Fez04 va 0,25mol Fe vao 400ml dung dich HCI.
Sau khi cac phan ing x‘ély ra hoan toan thu dugc dung dich X va con lai 2,8 gam
Fe chua tan. Xac dinh ndng d¢ mol/l ctia dung dich HCI.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

74.Cho m gam hdn hop X gom Mg, Al, Zn va Fe vao dung dich HCI du thu dugc
6,72 lit H, (dktc). Mat khac, khi cho m gam hdn hop trén vao 250ml dung dich
HNO; 4M thu dugc 5,152 lit khi NO duy nhat (diéu kién tiéu chuan) va dung dich
Y. Xéac dinh khéi lugng Fe trong m gam han hop X.

75.Dién phan 400 ml dung dich CuSO4 0,2M véi cuong do dong dién 10A trong mot
thoi gian thu dugc 0,224 lit khi (diéu kién tiéu chuan) & anot. Biét dién cuc da
dung 1a dién cuc tro va hiéu suat 100%. Tinh khéi luong catot ting 1én sau qua
trinh dién phan.

76.Cho 9,6 gam bot kim loai M vao 500 ml dung dich HCI IM. Khi phan tng két
thic thu duoc 5,376 lit H, (dktc). Xac dinh tén kim loai M.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH_ _
Chuong XXI KIM LOAI KIEM, KIM LOAI KIEM THO, NHOM

MUC TIEU

Kién thirc: Hoc sinh biét vi tri, cdu tao nguyén ti, tinh chdt cua kim logi kiém. Hoc sinh
biét tinh chat va ung dung mot 56 hop chat quan trong cua kim logi kiém. Hoc sinh biét
nguyén tic va phwong phdp diéu ché kim loai kiém. Hoc sinh hiéu nguyén nhdn gay ra
tinh khir manh cua kim logi kiém.

K7 nang: Hoc sinh biét viét phwong trinh héa hoc va gidi cdc bdi tdp lién quan dén kim
logi kiém.

Bai 79 KIM LOAI KIEM VA HOP CHAT QUAN TRONG CUA KIM LOAI KIEM
1. Kim loai kiém
1.1. Vi tri ciia kim loai kiém trong bang tudn hoan, ciu hinh electron nguyén tir

Kim loai kiém 14 nhiing nguyén té hoa hoc thudc nhom IA trong bang tuan hoan gom liti
(Li), natri (Na), kali (K), rubidi (Rb), xesi (Cs) va franxi (Fr).

1.2. Tinh chat vat li

Kim loai kiém ¢6 mau trang bac va c6 anh kim, dan dién va dan nhiét tot, nhiét do nong
chay va nhiét do soi thap. Khdi luong riéng nho, do ctimg thap, cé thé cat bang dao mot
cach dé dang. Kim loai kiém c6 mang tinh thé 1ap phuong tam khoi va ning lugng ion
hoa nho (tinh khir manh).

1.3. Tinh chat héa hoc
1.3.1. Tac dung voi phi kim
Tac dung vo1 oxi
Kim loai kiém khtr d& dang cac nguyén tir phi kim thanh ion am.
4Na + O, — Na,O
Tac dung voi clo
2K + Cl, —» 2KCI
1.3.2. Tac dung voi axit
Kim loai kiém khtr d& dang ion H' trong dung dich axit HCI, H,SO, lodng thanh khi H,.
2Li + 2HCI — 2LiCl + H,T
1.3.3. Tac dung voi nwoc
2Na + 2H,0 — 2NaOH + H,
1.4. Ung dung, trang thai tw nhién va diéu ché
1.4.1. Ung dung

Dung ché tao hop kim c6 nhiét d6 néng chay thap. Cac kim loai kali va natri dung lam
chat trao doi nhiét trong mot vai loai 10 phan ng hat nhan. Dung dé dicu ché mot so Kim
loai hiém bang phuong phap nhiét luyén, dung lam xuc tac trong nhi¢u phan tng hiru co.

1.4.2. Diéu ché

Thuong sir dung phuong phap dién phan nong chay mubi halogen cua kim loai kiém.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
NaCl —dewhan s Na + 1/2Cl,

2. Mt s6 hop chit quan trong cia kim loai kiém
2.1. Natri hidroxit
2.1.1. Tinh chit

Natri hidroxit 1a chat rin, mau tréng, d& hit 4m, toéa nhiéu nhiét, néng chay & 322°C.
Natri hidroxit la bazo manh, tan trong nude, phan li hoan toan thanh ion.

Tac dung voi axit
NaOH + HCl — NaCl + H,0
Tac dung véi oxit axit
NaOH + CO, — NaHCO;
2NaOH + CO; — Na,CO3 + H,0
Tac dung v6i dung dich mudi
2NaOH + CuSO4 — Na,SO,4 + Cu(OH),
2.1.2. Ung dung va diéu ché
2NaCl + 2H,0 —&ewen__, 1, + C|, + 2NaOH

comangngan

Dung trong cong nghiép ché bién dau mo, xa phong, gidy, dét, nudc Javen, luyén nhom.
2NaOH + Cl; — NaCl + NaCIO + H,0 (nudc Javen)

2.2. Natri hidrocacbonat

NaHCO; 1a chat rin mau tréng, bén & nhiét do thuong va phan huy ¢ nhiét do cao.

2NaHCO; —“— Na,CO; + CO, + H,0
Nz}tri hidrocacbonat c6 tinh ludng tinh, vira tdc dung véi axit manh, vura tdc dung véi
kiém
NaHCO; + HCI — NaCl + H,O + CO,
NaHCO3;+ NaOH — Na,CO3; + H,0
2.3. Natri cacbonat
2.3.1. Tinh chit

Na,COs la chat rin mau tring, dé tan trong nuoc. O nhiét d6 thuong (dudi 320C) c6 dang
mudi ngdm nuée. O nhiét do cao, tr¢ thanh mudi khan c6 nhiét dd nong chay la 850°C.
Natri cachonat 1a mudi cua axit yeu, khong bén, tac dung véi axit manh.

Na,CO;+ 2HCl — 2NaCl + H,0 + CO, T
Na,CO3 + Ca(OH), — 2NaOH + CaCOgl
2.3.2. Ung dung

Na,COj3 la nguyén li¢u trong san xut thuy tinh, xa phong, glay, dét, dung tay sach vét
diu md bam trén chi tiét may, dung trong cong nghiép chit tay rua.

2.4. Kali nitrat
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
2.4.1. Tinh chat

KNOj; 12 nhiing tinh thé khong mau, bén trong khong khi, tan nhiéu trong nudc, bi phan

huy & nhiét do cao hon nhiét do nong chay (333°C).

2KN03 t—n) 2KN02 + Oz
2.4.2. Ung dung

Dung lam phéan bén (phan dam, phéan kali) va ché tao thudc nd. Thude nd thong thuong
(thudc sung) 14 hdn hop 68%KNO3, 15%S va 17%C (than). Phan tng chay cua thudc
sung xay ra nhu sau :

2KNO3 +3C +S LN N, + 3CO; + K,S

BAI TAP
77.Cho kim loai Na vao dung dich CuSQy,, viét phuong trinh hoa hoc cia cac phan
ung xay ra.

78.Viét phwong trinh hoa hoc theo so do sau:
a) NaCl—2— Na—2—5 NaOH —&— NaAlO, —2— (AI(OH); —2— Al,0; —2 5 Al
b)

NaCl—2— NaOH —2— NaHCO;3 - Na,CO3; —2— NaCl —2— NaCIO —2— NaCl
(4)
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

79.Hoa tan 8 gam NaOH vao nudc thu duge 500 ml dung dich NaOH. Tinh néng do
mol cua dung dich thu dugc.

thanh.

81.Cho 3 gam hdn hop gém Na va kim loai kiém M tac dung v6i nude. Dé trung hoa
dung dich thu dugc can 800 ml dung dich HC1 0,25M. X4c dinh tén cia M.

82.Cho m gam hdn hop Na,CO; va NaHCO; c6 s6 mol bang nhau tic dung véi dung
dich H2$O4 loang du. Khi sinh ra duoc dan vao dung dich Ba(OH), du thu duoc
41,4g két taa. Tinh gia tri cua m.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Bai 80 KIM LOAI KIEM THO VA HQP CHAT QUAN TRONG CUA KIM LOAI
KIEM THO

1. Kim loai kiém tho
1.1. Vi tri ciia kim loai kiém thé trong bang tuin hoan, ciu hinh electron nguyén tir

Kim loai kiém thé 14 nhitng nguyén té thudc phan nhém chinh nhém II trong bang tuin
hoan gom : beri (Be), magie (Mg), canxi (Ca), stronti (Sr), bari (Ba), radi (Ra).

1.2. Tinh chat vat li

Nhiét d6 néng chay va nhiét do soi twong d6i thap (trur beri). B cing tuy c6 cao hon Kim
loai kiém nhung ching 1 nhitng kim loai mém hon nhém. Khi luong riéng tuong ddi
nho, chung la nhitng kim loai loai nhe hon nhom (trur bari).

1.3. Tinh chét héa hoc
1.3.1. Tac dung véi phi kim

Trong khong khi, & nhiét d6 thuwong, Be va Mg bi oxi hda cham tao thanh mang oxit bao
vé cho kim loai. C4c kim loai con lai tac dung véi oxi ciia khong khi manh liét hon.

2Ca+ O, —» 2Ca0O
1.3.2. Tac dung voi axit
Véi axit HCI, H,SO,4 loang
Mg + 2HCI — MgCl; + H,
Mg + H,SO, - MgSO,4 + H,
Vi axit HNO3, H,SO, dac
Mg + 4HNOz3 — Mg(NOg), + 2H,0 + 2NO,
3Mg + 8HNO3pzng »3Mg(NO3), + 4H,0 + 2NO
Mg + 2H,S044 — MgSO, + 2H,0 + SO,
1.3.3 Tac dung véi nudéc
Trong nude (6 nhiét d6 thuong), Be khong c6 phan g, Mg khir cham, cac kim loai con
lai khtr nudec manh mé va tao ra dung dich bazo.
M + 2H,0 — M(OH), + H,
1.4. Ung dung
Bq tao ra nhiing hop kim ctrng, dan hoi, khong bi 51‘n mon, dﬁng ché tao may bay, vé tau
bién. Mg tao ra nhing hop kim c6 dat tinh nhé va bén, dung ché tao may bay, tén ltra.. Ca
dung lam chat khtr dé tach mot so kim loai khoi hop chat
1.5. Diéu ché
Phuong phap chinh dé diéu ché 1a dién phan ml{éi halogenua cua ching ¢ dang nong
chay. Phuong trinh di¢n phan dang tong quat c6 thé bieu dien dudi dang:

M X2 dienphan M + X2

nongchay
2. Mt s6 hop chit quan trong ciia canxi
2.1. Canxi hidroxit
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TRUGNG CAO DANG KY THUAT LY TU TRONG TP. HO CHi MINH
CaO 1a chit rin, mau tring, nong chay & nhiét do rat cao (2585°C), con goi 1a voi sdng.
CaO la oxit bazo, tac dung manh liét v&i nude, oxit axit va axit.

CaO + H,0 — Ca(0OH),
CaO + 2HCI — CaCl; + H,0

CaO + CO, —» CaCOg;
Nguoi ta diéu ché CaO bé’mg phuong phap phan hiy canxi cacbonat ¢ nhiét do cao.

CaCO; ——= CaO +CO, -Q
2.2. Canxi cachonat

CaCOj 1a chit rin mau trang, khong tan trong nude (1lit nude 6 20°C hoa tan 1,3.10™
mol). CaCO; 12 mudi cua axit yéu, khong bén tac dung voi nhiéu axit vé co va hiru co.

CaCOj + 2HCI —> C&CIZ + H,0 + CO,
CaCO; + 2CH;COOH — Ca(CH3C0O0), + H,0 + CO,

O nhiét d6 thap, CaCOj; tan dan trong nudc chira khi cacbonic tao ra mudi axit canxi
hidro cacbonat Ca(HCO3),.

CaCO3 +CO,+H,0 =2 C&(HCOg)z
2.3. Canxi hidroxit
Ca(OH), 1a chét ran it tan trong nudc (11it nude ¢ 20°C hoa tan duoc 0,02 mol)

Dung dich Ca(OH), con goi la nudc V(”)i,,cc') tinh bazo yéu hon dung dich NaOH. Canxi
hidroxit tac dung véi axit, oXit axit va muoi.

Ca(OH), + 2HCI — CaCl, + 2H,0

Ca(OH), + CO, — CaCO; + H,0

Ca(OH), + Na,CO3 — CaCO; + 2NaOH
2.4. Canxi sunfat

CaSO, con goi la thach cao, chit rdn mau tréng, it tan trong nudce (11it nude & 20°C hoa
tan duoc 1,1.10 mol). TUy theo lwong két tinh c6 trong canxi sunfat, ta c6 3 loai

- CaS0,.2H,0 la thach cao séng, bén & nhiét do thuong.

- 2CaS0,4.H,0 4 thach cao nung nho lira, diéu ché bang cach nung thach cao séng &
180°C.

- CaSO, la thach cao khan, diéu ché bang cach nung thach cao séng & 350°C.

3. Nudc cirng

3.1. Khdi niém nwéc cirng

Nudce thuong dung la nudce ty nhién lay tir song, sudi, ao hd, nudc ngadm. Nudc ndy co

hoa tan mot s6 mudi cta canxi, magie nhu : Ca(HCO3)2, Mg(HCOs),, CaSO,4, MgSQ,,
CaCl,...vi vy nudc ty nhién c6 chira cac ion Ca”” Mg

Nuéc ¢ nhidu ion Ca**, Mg goi 1 nude cimg. Nude khong hoa tan hodc chira it nhimng
ion trén goi la nudc mém.
3.2. Phan loai nwéc cirng
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
3.2.1. Nwdc cirng tam thoi

Nudc cling ¢ chira ion hidrocacbonat HCOj5 ctia cac mudi Ca(HCOj3),, Mg(HCO5),.
3.2.2. Nuwoc cwng vinh ciru

Nudc cimg c6 chira ion clorua Cl™ hodc sunfat SO,* hodc ca hai cia cac mubi CaCl,,
MgCl,, CaSO,4, MgSQO,,...

3.3. Tac hai ctia nuwéc cirng

Nudc cung gay trd ngai nhleu cho doi sng thuong ngay. TAm gidt bang xa phong trong
nude cing s& tao ra mudi canxi stearat Ca(C17H35COO)2 khéng tan. Chat nay lam cho
vai soi bi muc nat, mat khac gay lang phi xa phong. Néu dung nudc cting dé nau in s&
lam thyc pham lau chin va giam mui vi. Nudc cing cting gay tac hai cho nganh san Xuat,
nhu tao 16p cin trong ndi hoi gay lang phi nhién liéu va khong an toan. Nudc cimg cling
1am hong nhiéu dung dich cin pha ché...

3.4. Cach 1am mém nuérc cing

Nguyén tic lam mém nudc cimg 1a giam ndng do cac ion Ca** va Mg®* bang cach chuyén
nhitng ion nay vao hop chat khong tan hoac thay thé chiing bang nhitng cation khac.

3.4.1. Phwong phdp két tiia

Déi véi nude cing tam thoi, €6 thé dun nong nude trude khi ding, loc bo chat khong tan.

Ca(HCO3), —"— CaCO; + CO, + H,0

Hodc dung dung dich Ca(OH), v6i mot lugng vira du dé trung hoa mudi axit thanh mubi
trung hoa khéng tan, loc bo chat khong tan, dugc nuedc mém.

Ca(HCO3), + Ca(OH), — 2CaCO;3 + 2H,0
Dbi voi nude cing vinh ciru VA nude clng tam thoi, ¢6 thé ding dung dich Na,COs.
CaSO, + Na,CO3 — CaCO; + Na,SO,
Ca(HCO3), + Na,CO; — CaCO3 + 2NaHCO;
Hai phan rng nay cung c¢6 phuong trinh ion
Ca®* + COs* — CaCO;
3.4.2. Phwong phdp trao déi ion

Cho nuédc cung di qua chét trao di ion (ionit), chat nay s& hap thu cac ion Ca va Mg*
trong nude cing va thé vao d6 1a nhiing cation nhu Na*, H'... ta dugc nudc mém.

BAI TAP
83. Viét phuong trinh hoa hoc theo so d6 sau:

a) MgCI2—>E(‘1)) Mg —&—5 MgO —2Mg(NO3),
2

b) CaCl, —2—Ca —2— Ca(OH CaCO3; —= Ca(HCO
) Z(T \ i(S) ) —9 3¢——~2 ( 3)2
@) Ca0 9)
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

84.Cho 2,16 gam Mg tac dung v6i dung dich HNOj3 du. Sau khi phan ng xay ra hoan
toan thu dugc 0,896 lit khi NO (diéu kién ti€u chuan) va dung dich X. Tinh kho1
lugng muoi khan thu dugce khi lam bay hoi dung dich X.

85.Cho 10 gam mdt kim loai kiém tho tac dung véi nude thu duoc 6,11 lit khi hidro
(25°C va 1 atm). Xé4c dinh tén ctia kim loai d dung.

86.Hay nhan biét 4 dng nghiém khéng nhin dung riéng biét 4 dung dich sau :
Ba(OH),, H,SO,4, Na,CO3, ZnSO,.
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87. Cho cac chit : NaCl, Na,COj3, BaCl,, Ca(OH),, HCI, Na,SO,, K3PO,, H,SO4
a) Chat nao co thé 1am mat tinh cimg tam thoi
b) Chat nao c6 thé lam mat tinh cing vinh ciru
Viét phuong trinh héa hoc minh hoa.

88.Hoa tan 23,9 gam hén hop BaCOg va MgCO; trong nudc can 3,36 lit khi CO,
(diéu Kién tiéu chuan). Xac dinh khdi lwong ciia mudi trong mdi hdn hop.

89.Hoa tan hoan toan 8,2 gam hon hgp bot CaCOs va MgCO; trong nudce can 2,016
lit CO, (diéu kién tiéu chuan). Xac dinh khéi lugng mdi mudi c6 trong hdn hop
trén.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Bai 81 NHOM VA HOP CHAT QUAN TRONG CUA NHOM

1. Nhém
1.1. Vi tri ciia kim loai kiém trong bang tudn hoan, ciu hinh electron nguyén tir

Nhom thude nhom 1A, chu ki 3. Trong nhém, Al dimg dudi nguyén tr B. Trong chu ki,
Al dimg sau nguyén t0 Mg va truge nguyén t6 Si. Al ¢6 ban kinh 0,14nm. Al c6 13
electron, c6 cAu hinh electron 1a 15°25%2p°®3s%3p*

1.2. Tinh chat vat li

Nhom 1a kim loai nhe (d =7g/cm®), mau tring bac, nong chay & 660°C. Al rit déo, co thé
dat duge 14 nhdm mong 0,01 mm dung d€ goi thyc pham. Al ¢6 kha nang dan nhiét va
nhiét tot.

1.3. Tinh chit héa hoc
1.3.1. Tac dung véi phi kim
Tac dung vé1 halogen
2Al + 3Cl, —» 2AICl;
Tac dung voi oxi
Nhom c6 tinh khtr manh : Al — A" + 3e va bj phé hiy trong méi truong kiém.
4Al + 30, — 2Al,0;
1.3.2. Tac dung voi axit
Vi axit HCI, H,SO, lodng
2Al + 6HCI — 2AICl; + 3H,
2Al + 3H,SO4 — Aly(SOy4)3 + 3H,
Vi axit HNO3, H,SO, dac
Al + 6HNO;4, > AI(NO3); + 3H,0 + 3NO;
Al + 4HNO3 50y = AI(NO3); + 2H,0 + NO
2Al + 6H,SO44, — Aly(SOy4); + 6H,0 + 3S0,
1.3.3. Tac dung voi oxit kim logi
2Al + Fe,03 —° Al,O3 + 2Fe + Q
1.3.4. Tac dung voi nwoc
2Al + 6H,0 — 2AI(OH);3 + 3H,
1.3.5. Tdc dung véi dung dich kiém
Al + NaOH + H,0 — NaAlO, + 3/2H,
1.4. Ung dung

Nhom 14 kim loai dugc sir dung rong rii (sau Fe) trong nhiéu nganh kinh t& qubc dan va
doi song thuong ngay. Nhitng trng dung cua Al c6 lién quan chdt ché vai tinh chat vat 1i
va hda hoc ctia Al. Al va hop kim c6 dac tinh nhe va bén doi vdi khong khi va nudec,
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
dugc dung lam vat liéu ché tao may bay, 6t0, tén Iua, tau vii tru. Al va hop kim Al ¢0
mau trang bac, dep duoc dung xay dung nha ctra va trang tri ndi that.

1.5. San xuét nhém
1.5.1. Nguyén liéu

Nguyén liéu dé san xuit nhom 1a quing boxit Al,03.nH,0. Boxit thuong 1an tap chit
Fe,Osva SiO,. Nguoi ta lam sach nguyén liéu theo trinh tu sau :

Quang bog(it sau khi nghiéq nhé duge nau trong dung~dich xut dac ,(nhiét do 180°C). Loai
bo tap chat khong tan la sat oxit, duwgc dung dich hon hgp 2 mudi la natri aluminat va
natri silicat .

Al,0O3 + 2NaOH — 2NaAlO; + H,0

SiO, + 2NaOH — Na,SiOz+ H,0
Xt 1i dung dich thu dugc bang khi CO, ta dugc chat khi khong tan 13 AI(OH)s;

NaAlO, + CO, + 2H,0 — AI(OH)3{ + NaHCO,
Sau do loc, rira va nung két tua Al(OH); ¢ nhiét d6 cao (trén 900°C) thu dugc
Al,O3 khan, nguyén chat dung dé san xuat nhom.

1.5.2. Sin xudit nhom
Nguyén tic : Khir ion AI** trong hop chit thanh Al t do : AIP* + 3e = Al
Phuong phap :
Sy khir ion AI** trong Al,O; 1a rét khé khan, khong thé dung nhitng chat khir thong
thuong nhu C, CO, H,. Cudi the ky thir 19 (vao nam 1888) nguoi ta moi tim ra phuong
phép san xuat Al bang cach di¢én phan Al,O3 nong chay. Phuong phap nay ton tai dén
nay.
- Chudn bi chat dién li néng chdy :
Dé giam nhi¢t do nong chay cua Al,O3 (2050°C), nguoi ta hoa tan Al,Oj trong criolit
néng chay, dugc hon hgp chat long & 9Q0°C. Viég lam nay, mdt mat tiét kiém dugc nang
luong, }ai tao dugc chat long ,C(') tinh dan dién tétq hon Al,0O3 néng chdy. Mat khac hon
hop chat dién 1i nay co6 ti khoi nhé hon nhdm, ndi 1én trén va ngan can Al ndng chay
khong bi oxi hoa trong khong khi.
- Qua trinh dién phdn :
Cyc am (catot) cua thung dién phan la tdm than chi nguyen cl}ét, duoc bd tri ¢ day thung.
Cuc duong (an6t) 1a nhitng khoi 16n than chi, c6 thé chuyén dong theo phuong thang
dung. Dong dién mét chi€u dung dé dién phan ¢ cuong do rat cao (tir 50000 dén 100000
A) va dién the thap (khoang 5V). Nhiét toa ra do hi¢u ing Jun du dé duy tri nhiét dg cao
hon nhiét dd nong chay cua chat dién li.
2. Hop chit quan trong ciia nhém
2.1. Nhom oxit
2.1.1. Tinh chit

Al,O3 c6 tinh ludng tinh

A|203 + 6HCI —» 2A|C|3 + 3H20
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Al,O3 + 2NaOH — 2NaAlO, + H,0

2.1.2. Ung dung

Tinh thé nhom oxit khong mau hodc ¢6 mau, dung lam dd nit trang, ché tao céc chi tiét
trong cac nganh ki thuat chinh xac nhu chan kinh dong ho, may phat laze... Nhém oxit
lan tap chat c6 d6 ran cao, dugc dung lam vat liu mai (d4 mai, bot gidy rap, bot danh
bong...).

2.2. Nhom hidroxit

Al(OH); 1a hidroxit ludng tinh
AI(OH); + 3HCI — AICI; + 3H,0
AI(OH); + NaOH — NaAlO, + 2H,0

Al(OH); 12 hop chit kém bén
2AI(OH); — Al,03 + 3H,0

2.3. Mudi nhom

2.3.1. Nhém sunfat

Nhom sunfat c6 nhiéu Gng dung 1a mubi kép kali va nhdm ngdm nudc (phen chua), cod
cong thirc hoa hoc 1a K,SO4.AI(SO4);.24H,0 Vlet gon la KAl(SO4)2 12H,0. Mudi nay
dugc ding trong nganh thudc da, cong nghiép gidy, chit cAm mau trong nganh nhuém
vai, lam trong nudc dyc...

2.3.2. Nhdm clorua

Nhom clorua ding lam chat x@ic tac trong cong nghiép ché bién dau mo va téng hop
nhiéu hgp chat hitu co.

BAI TAP
90. Cho cac chit sau day: AI(NOg)s, Al,03, AI(OH)3, AICI; va Al,(SO4)s. Chét nao c6
tinh ludng tinh?

91. Viét phuong trinh héa hoc theo so d6 sau:
a) Al,O; === Al —@ 5 NaAIO, — 5 Al,(SO,); —& AICl, Ej; Al(OH),

-0, A|203 —9>NaA|02
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93. Viét phuong trinh héa hoc cua cac phan tmg khi cho Al tac dung vo1 HNO; trong
cac truong hop sinh ra chat sau: N, NO , NO, , N,O , NH;NO;3

94. Viét phuong trinh héa hoc va cho biét hién twong xay ra khi:
a. Cho tir tir dung dich NaOH dén du vao dung dich AICI,
b. Cho tir tir khi NH;3 vao dung dich c6 chira Aly(SOy)3
c. Cho tir tir dung dich HCI dén du vao dung dich NaAlO,
d. Cho tir tir khi CO, dén du vao dung dich NaAlO,

95. Phan biét ba chét rin Mg, Al va Al,O3 bang hoa chit nao? Viét phwong trinh hoa
hoc.
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96.Dicu ché nhom hidroxit tir chat ndo sau day: dung dich NaAlO,, dung dich AICI;,
Al,O3 ? Viét phuong trinh hda hoc.

97.Hda tan m gam Al vao dung dich HNO; rat lodng chi thu duoc hdn hop khi gébm
0,015 mol N,O va 0,01 mol NO. Tinh gia tri cua m.

98.Cho 13,5 gam Al tan trong dung dich NaOH nong. Tinh thé tich khi thu dugc ¢
diéu kién tiéu chuan.

99.Cho 5,4 gam Al vao 100 ml dung dich KOH 0,2M dun néng. Tinh thé tich khi thu
duoc & dieu kién tiéu chuan.

100. Nung nong hdn hO’p gdém 10,8 gam bot Al v6i 16 gam bot Fe,04 (khéng cé
khong khi) néu hi¢u suat 1a 80% thi khoi lugng nhdm oxit thu dugc 1a bao nhiéu?
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101. Khir hoan toan 16 gam Fe,03 bang nhom.
a) Tinh khéi lwong nhém can dung
b) Tinh khéi lwong hdn hop thu dugc sau phan tng.
¢) Tinh thanh phan phan trim vé khéi luong ctia hdn hop trude va sau phan tng.

102. Cho 100 ml dung dich AICI; tac dung v6i 200 ml dung dich NaOH. Két‘tﬁa
thu dugc lam kh6 nung dén khoi lugng khong do6i can ndng 2,55 gam.Tinh nong
dd mol ctia dung dich NaOH ban dau.

103. Cho 25,8 gam bot Al va Aleg tac dung voi1 dung dich NaOH du thu duoc
6,72 lit khi hidro (di€u kién tiéu chuan).

a) Tinh khéi luong mdi chat c6 trong hdn hop ban dau.
b) Tinh thé tich dung dich NaOH 4M tham gia phan tng.
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Bai 9 ON TAP CHUONG XXI

1. Hé thong kién thitc Chwong 2

1.1. Kim loai kiém va kiém tho

Vi tri trong CAu hinh Tinh chit hoa hoc Diéu ché
bang tuan elect\r.on\lo'p dic trung
hoan ngoai cung
Kim | Nhom IA ns* C6 tinh khir manh | Pi¢n  phan  mudi
loai nhat trong cac kim | halogenua nong chay
kiém loai IMX — 5 2M + X,
Mo>M +e

Kim Nhom 1A ns® Co tinh khir manh,
10.3:}1 ch} sau kim loai MX, —® s M + X,
klgm kiém
th M —> M?* + 2e

1.2. Mét s6 hop chit quan trong ciia kim loai kiém.

- NaOH: 1 bazo manh, tan nhiéu trong nudc va tdéa nhiét.

- NaHCOs3: tac dung duogc voi axit va kiém.

- Na,COs: 12 mudi cua axit yéu, co day du tinh chat chung ctia mudi.
1.3. Mt s6 hop chat quan trong ciia kim loai kiém tho

- Ca(OH),: la bazo manh.

- CaSO,: tuy theo lwong nudc két tinh cé trong tinh thé ta co: thach cao séng
(CaS04.2H,0); thach cao nung (CaSO,4. H,0); thach cao khan (CaSO,).

1.4. Nudc cirng

Nuée ctng 1a nuée chira nhidu ion Ca** va Mg?*, nuéc mém 1a nuée chira it hodc khong
chtra cac ion trén. Nudc cing chia thanh cac loai sau :

- Nudc cung c6 tinh cirng tam thoi: chira Ca(HCO3), va Mg(HCO3),.

- Nudc cing c6 tinh cirng vinh ciru: chira cac mudi clorua va sunphat ciia canxi va magie.
- Nudc ciing co tinh ciing toan phan: ¢é ca tinh ctng tam thoi va tinh cting vinh ctru.

- Cach lam mém nudc cing: phuong phap két tua va phuong phap trao doi ion.

1.5. Nhom

- Nam ¢ 6 s6 13, chu ki 3, nhom IIIA.

- La kim loai nhe (D = 2,7 g/cm®), dn dién, din nhiét tét, déo.

- C6 tinh khir manh : Al — AI** + 3e

- Khong tac dung véi oxi cia khong khi va nude do c6 16p mang oxit bao vé; tan trong
kiém manh.

1.6. Mot s6 hop chit quan trong clia nhém

- Al,O3: 13 oxit ludng tinh (tan trong dung dich axit va dung dich kiém manh).
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- Al(OH)s: la hidroxit ludng tinh (tan trong dung dich axit va dung dich kiém manh).

- Mudi nhém : Nhom sunfat ( Phén chua: K,S0,.Aly(SO,)3.24H,0) va nhém clorua.
2. Bai tap
104. Viét phuong trinh hoa hoc cho so d6 sau:
Ca —2»Ca0 —2CaC0O; —2 CaCl, —4—Ca —&— Ca(0OH),

105. Cho cac chét sau day: NaCl, H,SO4, HCI, Na,CO3, NazPO,
Chét nao lam mém nude cing c6 tinh tam thoi? Viét phuong trinh hoa hoc.

106. Nung hon hop mgéi cacbonat cua hai kim loai ké: tiép nhau trong nhom IIA
dén khoi lvong khong do6i thu dugc 2,24 1it khi CO, (di€u kién tiéu chuan) va 4,64
gam hén hop hai oxit. Xac dinh tén cta hai kim loai.

107. Nung nong 7,26g hon hop NaHCOs Vé.‘N32C03 thu duoc 0,84lit khi CO,
(dicu kién tiéu chuan). Xéc dinh thanh phén phan tram v€ khoi lugng cua moi chat
c6 trong hon hop trude va sau khi nung.

108. Cho mdt 14 nhém 1an lugt vao cac dung dich chtra mét trong cac chét sau:
CuSOy; AICI3; Pb(NO3),; ZnCly; KNO3; AgNO;. Viet phuong trinh hoa hoc.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

109. Cho 3,68 gam hdn hop gdm Al va Zn tac dung véi mdt lugng vira du dung
dich H,SO,4 10%, thu dugc 2,24 lit khi H, (& dktc). Tinh khéi luwong dung dich thu
dugc sau phan ung.

110. Cho 150ml dung dich NaOH 7M tac dung v6i 100 ml dung dich Al(SO4)s
IM. Xac dinh nong d6 mol cua cac chat c6 trong dung dich sau phan ung.

111. Nung 48 gam hdn hop bot Al va AIN 03)3 trong khong khi, thu dugc ch~€'1t
ran c6 khoi lugng 20,4 gam. Tinh thanh phan phéan tram theo khoi luong cua hon

112. ,Dét néng hon hop Al va 16 gam Fe,0s (trong diéu kién khong co khong
khi) dén khi phan tng hoan toan, thu dugc hon hgp ran X. Cho X tac dung vira du
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH, q
véi V ml dung dich NaOH 1M thu dugc 3,36 lit khi H, (diéu kién tiéu chuan).
Tinh gid tri cua V.

113. Cho m gam hdn hop X gom Al, Cu vao dung dich HCI (du), sau khi két
thic phan tmg sinh ra 3,36 lit khi (& dktc). Néu cho m gam hdn hop X trén vao
mot lwong du axit nitric (dic, ngudi), sau khi két thiic phan tng sinh ra 6,72 lit khi
NO, (san pham khir duy nhét, & dktc). Tinh gia tri ctia m.

114. Hoa tan hoan toan hop kim Al-Mg trong dung dich HCI thu dugc 8,96 lit
khi H,. Khi tc dung v6i dung dich NaOH thu dugce 6,72lit khi H,. Tinh phan tram
ctia moi kim loai trong hop kim. (Cac thé tich khi dugc do ¢ dicu kién ti€u chuan)

115. Hoa tan hoan toan 1,23 gam hdn hop X gom Cu va Al vao dung dich HNO;
dic, nong thu duoc 1,344 lit khi NO, (san pham khtr duy nhat, & dktc) va dung
dich Y. Suc tir tir khi NH3 (du) vao dung dich Y, sau khi phan ng xay ra hoan
toan thu duoc m gam két tia. Tinh thanh phan phan trim vé khdi lugng cta Cu
trong hon hop X va gia tri ctia m.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHi MINH
Chuwong XXI1 SAT VA MOT SO KIM LOAI QUAN TRONG

Bai 83 SAT VA HOP CHAT CUA SAT

1. Sit
1.1. Vi tri ciia sit trong bang tuan hoan, cau hinh electron nguyén tir

Sit (Z = 26) 1a nguyén t d, thuoc nhom IIIB, chu ki 4, c6 cdu hinh electron la
[Ar]4s®3d°. Ban kinh nguyén tir cua sit 13 0,13 nm.

1.2. Tinh chat vat li
Sét nguyén chit 1a kim loai c6 mau tring hoi xam, déo, dé rén, néng chay ¢ 1540°C. Sét
I kim loai nang, c6 khoi lugng riéng 7,9g/cm3. Sat dan nhi€t va dan nhiét tot ¢6 tinh chat
nhi€m tur.
1.3. Tinh chét héa hoc

1.3.1. Tac dung voi phi kim

O nhiét d6 cao, sit khir manh mé& nguyén tir phi kim thanh anion, sit bi oxi héa thanh ion
Fe** hoac ion Fe*.

Fe + S— FeS
3Fe + 20, — Fe30, (hon hop ctia FeO va Fe,03)
2Fe + 3Cl, — 2FeCl;
1.3.2. Tac dung vdi axit
HCI, H,SO, lodng : Fe khir cac ion H" ctia nhitng dung dich axit nay thanh khi H,
Fe + H,SO, — FeSO, + H,
Fe + 2HCI — FeCl, + H,

HNOs, H,SO, ddic : sat khong tac dung vdi cac dung dich axit HNO;, H,SO,4 dac va
ngudi, vi cac axit nay lam cho st trd nén thy dong. HNO3, H,SO,4 dac va nong, HNO;
lodng oxi héa sit thanh Fe** va Fe s& khir N> hoic S®* trong cac axit nay dén mirc oxi
hoa thap hon.

Fe + 6HNO;4, > Fe(NOj3); + 3H,0 + 3NO,
Fe + 4HNOgpang = FE(NO3); + 2H,0 + NO
2Fe + 6H,SO044, — Fey(SOy4); + 6H,0 + 3S0,
1.3.3. Tdc dung véi muoi
Sét c6 thé khtr dugc ion cua cac kim loai ding sau no trong day kim loai tu do.
Fe + CuSO, —» FeSO, + Cu
1.4. Tac dung véi nude

O nhiét do thuong, st khong khtr dugc nudc. Néu cho hoi nudc néng di qua sdt & nhiét
do cao, sat khir hoi nudc, giai phong khi H, va sat bi oxi hoa thanh Fe;O,4 hoac FeO.

3Fe + 4H,0 —¥C; Fe,0, + 4H,

Fe + H,0 —*%C; FeO + H,
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
2. Hop chat cia sat

2.1. Hop chét sat (1)

Hop chét sit (IT) gdm nhitng mudi, hidroxit, oxit ciia Fe**

2.1.1. Tinh chit hoa hoc chung ciia hop chit st (II)

Tinh chat hoa hoc chung ctia hop chat sét (1) la tinh khtr. Hop chat sat (II) tac dung voi
chat oxi hoa s€ bi oxi hoa thanh hgp chat sat (III). Trong cac phan ing hda hoc nay, ion
Fe?* ¢6 kha nang cho 1 electron : Fe?* - e = Fe**

4Fe(OH), + 2H,0 + O, — 4Fe(OH);

(trdng xanh) (nau do)

FeO + 4HNO;4, — Fe(NOs); + 2H,0 + NO,
2.1.2. Piéu ché mét so hop chit sit (II)

Fe(OH), la chétv ran mau luc nhat, khéng tan trong nudc. Fe(OH)g duge diéu ché br:ing
phén rng trao doi ion gitra dung dich mudi sat (II) va dung dich kiém.

FeCl, + 2NaOH — Fe(OH), + 2NaCl

FeO lé’chét ran mau den, khong c6 trong tu nhién, c6 thé diéu ché bang cach phan hay
hop chat khong bén cua sat (II) ¢ nhiét d6 cao, khéng co khong khi.

Fe(OH), —~— FeO + H,0

Mudi sat (IT) dugc diéu ché bang cach cho Fe hodc FeO hodc Fe(OH), tac dung véi axit
HCl hOElC H2804.

FeO + H,SO, — FeSO, + H,0O

Fe(OH), + 2HCI — FeCl, + 2H,0
Mudi sit (II) dugc diéu ché can dung ngay vi trong khong khi s& chuyén thanh mudi sat
(1.

2FeCl, + Cl, — 2FeCl;
2.2. Hop chit sat (1)
Hop chét sit (IIT) gdm nhitng mudi, hidroxit, oxit ciia ion Fe*".

2.2.1. Tinh chit héa hoc chung ciia hop chit sit (I1I)

Tinh chat hoa hoc chung ctia hop chat sat (II1) 1a tinh oxi hoa. Hop chét sit (IIT) tac dung
v6i chat khir, chiing s€ bi khir thanh hop chat sat (II) hodc sat ty do. Trong cac phan tng
hoa hoc, ion Fe* ¢6 kha nang nhéan 1 hoac 3 electron :

Fe** + le - Fe? hoac Fe** + 3e — Fe.
3FeO + 10HNOgpang = 3Fe(NO3); + 5H,0 + NO
2FeO + 4H2804dyn —> Fez(SO4)3 + 4H,0 + SO,
2.2.2. Diéu ché mét so hop chit sit (I11)
Fg(OH)g 1a chét rin mau ndu do, khong tan trong nudc, dugce diéu ché bang phan tng trao
doi ion gitra dung dich muoi sat (I11) véi dung dich kiém.
FeCl; + 3NaOH — Fe(OH);;, + 3NaCl
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Fe,O3 la chat ran mau nau do, dugc di€u ché bang cach phan huy Fe(OH); & nhiét do
cao.

2Fe(OH); — Fe,05 + 3H,0

Mudi sit (1) duoc diéu ché bang cach cho Fe hoic FeO tac dung véi HNOs, H,SO, dic
nong, hoac Fe(OH), tdc dung véi axit HCI hoac H,SO,.

Fe,0; + 6HCI — 2FeCl; + 3H,0
Fe(OH); + 3HNO; — Fe(NO); + 3H,0
Mudi sét (III) ¢ tinh oxi hoa, d& bi khir thanh mudi st (11).
Fe + 2FeCl; — 3FeCl,
BAI TAP
116. Tir Fe hdy viét 3 phuong trinh héa hoc diéu ché FeSO,.

117. Cho mét 14 st 1an luot vao céac dung dich ghﬁa mot trong cac chét sau:
CuSQy; AICI3; Pb(NO3),; ZnCly; KNOs; AgNOs;. Viét phuong trinh hoa hoc.

118. Viét phuong trinh hoa hoc theo so do sau:
a) FeS; e Fe,O3 —@ FeCl, —8 Fe(OH); —@ Fe,03 —6 5 Fe

b) Fe —© FECIZ —@ Fe(OH)2 EECEN FE(OH)g S CONEN Feg(SO4)3 SEC) RN
Fe(N03)3 —© Fe,0;

c) Fe —2— FeS —2 Fe,03 —2— FeCl;—“— FeCl,
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

119. D6t nong kim loai sat trong binh dung khi oxi, dé ngudi va cho vao binh
mot lugng du dung dich HCI. Viét phuong trinh héa hoc ctia cac phan tng c6 thé
Xay ra.

120. Khir m gam hon hop céc oxit CuO, FeO, Fe,0,, Fe;0, bang CO & nhiét do
cao thu dugc 40 gam chéat ran X va 13,2 gam CO,. Tim gid tri m.

121, Hoa tan 3,040 gam hon hop bot sit va dong trong dung dich HNO3 lodng
thu duoc 0,896 lit khi NO (duy nhat) (dicu kién tiNéu chuan). Xac dinh thanh phan
phan trdm vé khoi lugng cua moi kim loai trong hon hop.

122. Cho 0,784 gam Fe tic dung 100 ml dung dich chita AgNO; 0,3M. Sau khi
phan tng hoan toan thu dung dich X chita chét tan nao, nong do bao nhiéu?
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Bai 84 CROM VA HOP CHAT CUA CROM

1. Crom
1.1. Vi tri ciia crom trong bang tuin hoan, ciu hinh electron nguyén tir
Crom 13 kim loai chuyén tiép, thudc chu ki 4, nhém VIB, c6 cdu hinh electron 1a
15%25%2p°3s%3p°3d°4s*
1.2. Tinh chét vat li
Crom c¢6 mau tréng bac, rat cirmg, kho nong chay, 1a kim loai ning, d = 7,2 g/cm®.
1.3. Tinh chét héa hoc
1.3.1. Tac dung vdi phi kim
4Cr + 30, —» 2Cr,04
2Cr + 3Cl, —» 2CrCl;
1.3.2. Tac dung voi axit
Cr + 2HCI — CrCl, + H,
Cr + H,SO, —» CrSO,4 + H;
Crom thu dong trong axit H,SO, va HNO; dic, ngudi.
2. Hop chit ciia crom
2.1. Hop chit crom (I1I)
2.1.1. Crom (I11) oxit
Cr,031a oxit ludng tinh, tan trong axit va kiém dic.
Cr,03 + 6HCI — 2CrCl; + 3H,0
Cr,03 + 2NaOH — 2NaCrO, + H,O
2.1.2. Crom (I11) hidroxit
Cr(OH); 1a hidroxit ludong tinh
Cr(OH); + NaOH — NaCrO, + H,0
Cr(OH); + 3HCI — CrCl; + 3H,0
2.2. Hop chit crom (VI)
2.2.1. Crom (VI) oxit
CrO; la chét oxi hoa rat manh
2CrO3 + 2NH3; — Cr,03 + N, + 3H,0
CrO3 la mot oxit axit, tac dung véi H,O tao ra hdn hop 2 axit.
CrO; + H,O — H,CrO, : axit cromic
2CrO3 + H,O — H,Cr,0;: axit dicromic
2.2.2. Muéi crom (VI)

Mubi dicromat: K,Cr,0; 12 mudi ¢6 mau da cam cta ion Cr,O,>. lon CrO,% va ion
Cr2072' c6 su chuyén hod lan nhau theo can bang.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Cr,0.* + H,0 5 2CrO,> + 2H"

(da cam) (vang)
BAI TAP
123. Hoan thanh cac phan tng sau va cho biét vai tro ctia cac chat tham gia phan

ung:

a) K,Cr,0O7 + H,S + H,SO, —» Cr2(804)3 + K,SO, +H,O0+ S

b) K,Cr,0O; + HCI —» CfClg + C|2 + KCI + H,O

C) K,Cr,0O; + FeSO, + H,SO, —» Cr2(804)3 + K,SO, + H,0O + Fez(SO4)3

124, Viét phuong trinh hoa hoc theo so do sau:
a) Cr —% > Cr,0;—2Cr,(S04); —2— Cr(OH); —2— NaCrO,

b) Cr —— CrCl, —2— CrCl; —2— Cr(OH); —%— NaCrO, —&— Na,CrO,
—® Na,Cr,0, —o Cr203

125. Tinh khéi luong bot nhom can ding trong phong thi nghiém dé diéu ché
dugc 78 gam crom tur crom (III) oxit.

126. Tinh khéi luong K,Cr,07 can ldy dé tac dung vira du véi 0,6 mol FeSO,
trong dung dich H,O,
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

127. Muon diéu ché duoc 6,72 lit khi clo (diéu kién tiéu chudn) thi khoi luong
K,Cr,0; can dé tac dung voi dung dich HCI 1a bao nhiéu?

128. Cho tir tr dung dich NaOH vao dung dich chira 9,02 gam I}Sn hop mudi
AI(NO3)3 va Cr(NO3); cho dén khi thu dugc két tha 16n nhat. Tach két tia ra khoi

dung dich, rira va nung dén khi khéi lugng khong déi, thu dugc 2,54 gam chat {én.
Tinh thanh phan phan trdm vé khoi lugng cua cadc mudi c6 trong hon hgp ban dau.

129. Hoa tan 58,4 gam hon hop mubi khan AICl; va CrCl; vao nudce, thém dung
dich NaOH dén du vao sau d6 cho thém nuéc clo, roi lai thém dung dich BaCl,
dén du thu dugce 50,6 gam két tia. Tinh thanh phan phan trim vé khéi lugng cua
cac chat trong hdn hop ban dau.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
Bai 85 PONG VA HOP CHAT CUA PONG

1. Pong
1.1 Vi tri ciia dong trong bang tudn hoan, cAu hinh electron nguyén tir

Cu 1a kim loai chuyén tiép & vi tri 29, chu ki 4, nhém IB, c6 cu hinh electron 1a
15%25%2p°3s%3p°3d™°4s". Cu 1a nguyén t6 d, co electron hoa trj nim & 4s va 3d.

1.2. Tinh chét vat li

Pong 1a kim loai mau dd, déo, dai, dé kéo so¢i, dait mong, dan nhiét, dan dién tot, 1a kim
loai ndng, nhié¢t 6 nong chay cao.

1.3. Tinh chét héa hoc
1.3.1. Tac dung voi phi kim
2Cu+ 0, —» 2Cu0
Cu + Cl, - CuCl,
Cu + S— CuS
1.3.2. Tac dung voi axit

Cu khong tac dung V§’7i dung dich HCI, H,SO,4 loang. Khi ¢6 mat oxi, Cu tac dung véi
dung dich HCI, noi tiép xuc gitta dung dich axit v&i khong khi.

2Cu + 4HCI + O, — 2CuCl; + 2H,0
Cu + 2H,50,d —» CuSO, + SO, + H,0
Cu + 4HNOzd@ — Cu(NOs3), + 2NO; + 2H,0
3Cu + 8HNOzlodng — 3Cu(NOs3), + 2NO + 4H,0
2. Hop chat ciia dong
2.1. Pong (II) oxit
CuO 1a chit rdn mau den, oxit baz, diéu ché bang cach nhiét phan.
2Cu(NO;), —5— 2 CuO +4NO, + 0,
Cu(OH), —~ 2 CuO + CO, + H,0
Cu(OH), —~— CuO + H,0
2.2. Pong (II) hidroxit

Cu(OH), la chit rin mau xanh, bazo khong tan, diéu ché tir dung dich mubi Cu®* va dung
dich bazo.

CuSO, +2 NaOH — Cu(OH), + Na,SO,
Cu(OH), dé tan trong dung dich NH; tao dung dich mau xanh tham goi 1a nudc Svayde.
2.3. Mudi dong (II)
Mudi déng ¢6 mau xanh, phd bién 1a mudi déng (II) nhu CuCl,, CuSO,4, Cu(NO3),,...
2.4. Ung dung ciia dong va hop chit cia dong
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TRUONG CAO PANG KY THUAT LY TU TRONG TP. HO CHI MINH
Dua vao tinh déo, dan dién, dan nhiét, bén cua dong va kha ning tao ra nhiéu hop kim
nhu ddng thau (Cu-Zn), dong bach Cu-Ni, dong thanh (Cu-3n), Vang tay (Cu-Au). Nhing
hop kim nay dugc sir dung dé ché tao céac chi tiét may, thiét bi tau bién. .

BAI TAP

130. Cho céc chat sau ddy: Cu, H,SO, lodng, H,SO, diic, CuO, Fep(SO4)s. Vit
cac phuong trinh héa hoc di€u ché dung dich CuSOy,..

131. Cho mét 1a dff)ng lan luot vao cac dung dich chﬁ:a mot trong cac chét sau:
CuSOy; FeC|3, Hg(N03)2, AUC|3, NaNOg; AgN03 Viét phlIO’Ilg trinh hoa hoc.

132. Nhép biét cac dung dich sau : HCI, HNO3;, NaOH, AgNO3;, NaNO; (chi
dung 1 thudc thu).

133. ‘ Co S:éc dung’ dich: HCI, HNOj3z;, NaOH, AgNO;, NaNOs. Dung kim loai
dong c6 thé nhan biét dugc cac dung dich trén dugc hay khong?

Viét phuong trinh hoa hoc.

134. Viét phuong trinh hoa hoc theo so do:
a) Cu —2 CuS —2— Cu(NO3), —&— Cu(OH), —%— CuCl, —2— Cu
b) Cu0 —2— Cu —2— CuCl, —2— Cu(OH), —“— Cu(NO;), —&— CuS
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

135.  Cho V lit khi hidro di qua b4t CuO (du) dun nong, thu dugce 32 gam Cu.
Néu cho V lit hidro di qua bdt FeO (du) dun nong thi khoi luong Fe thu duoc la
bao nhiéu? (cac thé tich khi déu dugc do o diu kién tiéu chuan)

136. ’ Cho 19,2 gam Cu tac dung hét V(')'i9 dung dich HNO3, khivNO thu duoc dem
hap thu vao nudc cung dong oxi d€ chuyén hét thanh HNOs, thé tich khi oxi (di€u
Kién tiéu chuan) da tham gia qua trinh trén la bao nhiéu?

137. Pt 12,8 gam dong trong khong khi, hoa tan chét ran thu dugc vao dung
dich HNO; 0,5 M thoat ra 448 ml khi NO duy nhét (dktc). Tinh thé tich dung dich
HNO; can dung to6i1 thiéu.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO cHi MINH
Bai 86 NIKEN, KEM, CHI, THIEC

1. Niken

1.1. Vi tri trong bang tuin hoan

O 6 s6 28, thuoc nhom VIIIB, chu ki 4
1.2. Tinh chit va Wng dung

1.2.1. Tinh chit
Ni c6 mau tring bac, rat cimg, c6 tinh khtr yéu hon sit, tac dung duoc v6i nhiéu don chit:
2Ni+ O, — 2NiO
Ni + CIZ —> NlCIz
O nhiét d6 thuong, Ni c6 16p mang oxit bao vé nén bén véi khong khi, nude va mot sb
dung dich axit.

1.2.2. Ung dung Ché tao hop kim, ma cac kim loai, chét xuc tac.
2. Kém
2.1. Vi tri trong bang tuin hoan.
O 6 sb 30, thudc nhém 1B, chu ki 4
2.2. Tinh chit va wng dung.
2.2.1. Tinh chit

Mau lam nhat, kha gion, kém va cac hop chat ciia kém khong doc, riéng hoi ZnO réat doc,
la kim loai hoat dong, c6 tinh khir manh hon sit.
Tac dung v61 phi kim

2Zn+ 0, > 2Zn0

Zn +S — ZnS
Tac dung voi axit

Zn + HCl — ZnC|2 + H,

Zn +2H,S044 — ZnSO, + SO, + 2H,0
Tac dung véi dung dich kiém: Zn + 2NaOH — Na,ZnO, + H,
Tac dung v6i dung dich mudi: Zn + CuSO, — Cu + ZnSO,

2.2.2. Ung dung
Ché tao hop kim, ma cac kim loai, san xudt pin kho, ding trong y hoc nhu ZnO ding 1am
thude giam dau day than kinh, chita bénh eczema, bénh ngua,...
3. Chi
3.1. Vi tri trong bang tuin hoan.
O 6 56 82, thugc nhom IVA, chu ki 6.
3.2. Tinh chit va ing dung.
Mau triang hoi xanh, d& dat méng. Chi va cac hop chat cua chi déu rat doc. O nhiét do
thuong chi tuong ddi tro, khi dun nong trd nén hoat dong hon.
2Pb + O, — 2PbO
Pb +S —PbS

Dung dé ché tao cac ban cuc acquy, vo day cap, dau dan, thiét bi dé bao vé khoi tia
phong xa.
4. Thiéce
4.1. Vi tri trong bang tuin hoan
O 6 56 50, thugc nhom IVA, chu ki 5.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH
4.2. Tinh chat va ing dung

Mau ‘Eréng bac, mém, dé dat mong. Co6 2 dang thu hinh: thiéc tréng va thiéc xam, c6 tinh
khtr yéu hon kém va niken.

Sn+ 2HCI — SnCl, + H,

Sr] + Qz —> Sn02 , , \
Dung phu 1én sat (sdt tay), hop kim Sn-Pb dung dé han, SnO, lam men trong san xuat do
su.

BAI TAP
138. Cho mét 14 kém 1an luot vao cac dung dich’ chtra mdt trong cac chit sau:
CuSQy; AICI3; Pb(NO3),; FeCly; KNO3; AgNO;. Viét phuong trinh héa hoc.

139. ’ Lam thé nao dé 1am sach mot loai thuy ngan c6 1an tap chit 1a Zn, Sn, Pb.
Viét phuong trinh hoa hoc.

140. Cho hén hop bot kim loai Zn va Al. Trinh bay phuong phap hoa hoc tach
riéng tung kim loai va viét phuong trinh héa hoc cua céc phan tng.

141. Ngam mot ban kém vao 0,2 lit dung dich AgNOs. Sau khi phan Gng ket
thic 1ay ban kém ra, say kho, thiy khéi lugng ban kém ting 15,1 gam. Tinh ndng
do mol ctia dung dich AgNOs.
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142. Nhung kém vao dung dich chira 14,64 gam CdCl, khoi lugng tam kém tang
3,29 gam. Xéc dinh khoi lugng Cd tach ra khoi dung dich.

143. Hai mau k&m c6 khéi luong bang nhau. Cho mot mau hoa tan trong dung
dich HCl tao ra §,8 gam muc}i. Cho mau con lai hoa tan hoan toan trong dung dich
H,SO,. Tinh khoi lugng mudi thu dugc.

144, Hoa tan 100 gam hgp kim Zn-Cu trong dung dich HCI du, khi sinh ra trong
phan ung da khu: hpén toan mot luong Fe,O3 lam giam 9,6 gam so voi ban dau.
Tinh thanh phan phan tram cua hop kim.

145. Hoa tan hét 3 gam hop kim cua dong va bac trong dung dich HNO; loang
thu dugc 7,34 gam 1~’1(A~)Il hop muoi. Tinh thanh phan phan tram ve khoi lugng cua
cac kim loai trong hon hgp ban dau.
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Bai 87 ON TAP CHUONG XXII

1. Hé thong kién thitc Chwong XXI|
1.1. Sét va hop chit cia sit
1.1.1. Sit

Fe la nguyén t6 d, c6 thé nhuong 2e hoidc 3e & phan 16p 4s va phan 16p 3d dé tao ra ion
Fe**, Fe**. Tinh chat hoa hoc ddc trung ctia Fe 1a tinh khir. Fe ¢6 the tac dung voi axit, phi
kim, dung dich mudi va nude & nhiét do cao.

1.1.2. Hop chit st

Tinh chit hoa hoc dic trung cua Fe (II) 1a tinh khtr : Fe** — Fe** + e
Tinh chit hoa hoc dic trung cta Fe (1) 1a tinh oxi hoa:
Fe** + e — Fe?* hodc Fe** + 3e — Fe
1.2. Pong va hop chit dong
1.2.1. Pong

Cu la nguyén t6 d, c6 electron hoa tri nam & 4s va 3d. Trong hop chat, Cu c6 mirc oxi hoé
pho bién la: +1 va +2. Cu c6 thé tac dung voi axit, phi kim, dung dich muoi.

1.2.2. Hop chit dong

CuO ¢ tinh oxi hoa. Cu(OH), dé tan trong dung dich NHj tao dung dich mau xanh tham
goi 1a nude Svayde.

1.3. Crom va hop chit crom
1.3.1. Crom

Cr 12 nguyén t6 d, c6 electron hod tri nam & 4s va 3d. Trong hop chét, Cr c6 muc oxi hoa
pho bién la: +3 va +6. Cr c6 thé tac dung voi axit, phi kim, dung dich muoi.

1.3.2. Hop chit crom

Trong hop chit, crom c6 s6 oxi hoa bién doi tir +1 dén +6. SO oxi hoa phd bién 1a +2, +3,
+6. (crom c6 e hod tri nam ¢ phan 16p 3d va 4s). Cr c6 thé tac dung véi axit, phi kim,
dung dich mudi.

Crom (III) vira c6 tinh khir vira c6 tinh oxi hoa. Crom (VI) 1a chét oxi hoa rit manh. Mot
s0 hop chat vo co va hitu co boc chay khi tiép xtic voi CrOs.

BAI TAP
146. Viét phuong trinh hoa hoc theo so dd sau:
Ca —2— CaC, —2— Ca(OH), %> CaO —&— CaCO; —%— Ca(NOs),

(4)
L) Ca(N 02)2
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147. Dung crom dé phan biét dung dich H,SO, dic ngudi va dung dich HNO;
dac ngudi. Viét phuong trinh héa hoc.

148. ‘Cho kim loai X tac dung véi dung dich H,SOy lodng, lay khi thu dugc dé
khu hép hop CuO, A1203 va Feng. Viét phuong trinh hoa hoc va cho biét san
pham ran thu dugc gdm co6 cac chat nao?

149. Cho mot 14 crom lan luot vao cac dung dich’ chtra mdt trong cac chét sau:
CuSO0Oy; AICI3; Pb(NOs),; ZnCl,; KNO3s; AgNO3. Viét phuong trinh hoa hoc.

150. Cho mdt 14 niken 1an luot vao cac dung dich chira mot trong cac chét sau:
CuSQy; AlCI3; Pb(NO3),; ZnCly; KNO3; AgNOs;. Viet phuong trinh hoa hoc.
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151. Pt 12,8 gam dong trong khong khi. Hoa tan hoan toan chat rin thu duoc
vao dung dich HNO;3 0,5 M thu du’(_rg 443 ml‘ khi NO (ﬁiéu kién ti@u ghuén) duy
nhat. Tinh thé tich dung dich HNOj t61 thi€u can dung dé hoa tan chat ran.

152. Cho hén hop gém 2 gam Fe va 3 gam Cu vao dung dich HNOs tl}éiy thoat ra
0,448 ml khi NO (di€u ki¢n ti€u chuan) duy nhat. Tinh khoéi lugng mudi thu duoc
trong dung dich.
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153.  Dién phan 250 ml dung dich CuSOy véi dién cuc tro, khi & catot bét dau c6
bot khi thi ngung dién phén, thay khoi lugng catot tang 4,8 gam. nong do mol/lit
cua dung dich CuSO,4 ban dau la bao nhiéu?

154, bién phan hoan toan mot mudi ciia kim loai‘ kiém thu duogc 0,896 lit khi clo
(dktc) va 3,120 gam kim loai. Xac dinh kim loai kieém.

155.  Ngam thanh ddng co ,khéi luong 140,8 gam trong dung dich AgNO3; 32%
(khoi luong riéng 1,2g/ml) dén khi phan tng hoan toan lay thanh dong ra thi thanh
dong nang 171,2 gam. Tinh thé tich dung dich AgNO3; da dung.
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156. Chia 4 gam hdon hop gém Al, Fe va Cu thanh hai phan bang nhau. Phan 1
cho tac dung véi dung dich HCI du thu dugce 560 ml khi H,. Phan 2 cho tac dung
v6i dung dich NaOH du thu dugc 336 ml khi H, (cac thé tich khi déu & dktc). Tinh
phan traim vé khdi luong ciia cac kim loai ¢ trong hdn hgp ban dau.

157. Cho 1 gam hop kim Cu-Al vao lugng du dung dich NaOH, rtra sach chét
ran con lai va hoa tan trong dung dich HNOj sau d6 1am bay hoi dung dich va
nung néng, khdi luong chét ran sau khi nung 1a 0,4 gam. Tinh thanh phan phan
tram vé khéi luong cua cac kim loai trong hop kim.

158. Cho 40 gam hén h(_)p vang, bac, d‘Qng, sat, kém tac dung véi oxi du dun
nong thu dugc 46,4 gam chat (X). Tinh thé tich dung dich dung dich HCI 2M du
deé phan g vaéi (X).
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159. Ngam mot 1a kém ndng 100 gam vao 100 ml dung dich chura Cu(NO3), 3M
lan véi Pb(NO3), 1M sau phan tng 14 kém c6 khoi lugng bao nhiéu ?

160. Cho 30,6 gam Mg, Zn, Ag tac dung v61 900 ml dung dich HCI 1M vura du
thu duoc Qung dich A.Cho dan dan dung dich NaOH vao A dén khi thu dgqc’két
tua 16m nhat. Loc két tia va nung ¢ nhi€t d¢ cao thu dugc bao nhiéu gam chat ran?

161. Cho 1,19 gam hdn hop gom Al va Zn tac dung v6i dung dich HCI du duoc
dung dich (Y). Cho (Y) tac dung vo61 dung dich NH; du, két tua thu duoc dem
nung dén khéi luong khong d6i thu duge 1,02 gam chét ran. Tinh thanh phan phan
tram vé khéi luong cua cac chit c6 trong hdn hop ban dau.
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Chwong XXIII NHAN BIET MOT SO CHAT VO CO

Bai 88 NHAN BIET ION TRONG DUNG DICH

1. Nguyén tic nhan biét mdt ion trong dung dich

Pé nhan biét mot ion trong dung dich, thém vao dung dich mdt thude thr dé tao san
pham dic trung nhu két tia, hop chat c6 mau hodc khi khoé tan sui bot hodc khi bay khoi
dung dich.

2. Nhén biét mot s6 cation trong dung dich
2.1. Nhén biét ion Na*
Dung phuong phap vat 1y tht mau ngon Itra.

Cho mot it dung dich muoi natri hodc mudi ran 1én day platin dot trén ngon lira khong
mau, ngon ltra c6 mau vang tuoi,

2.2. Nhén biét cation NH,"
Dung phuong phap héa hoc.

Cho lugng d}r dung dich KOH hodac KOH vao glung djc}l chira ion amoni roi dun néqg
nhe, nhan biét khi NH; c6 mui khai hodc lam gidy quy doi mau xanh, phenolphtalein doi
mau hong.

NH," + OH" —2 NH;T + H,0

2.3. Nhén biét cation Ba** ’ ,
Cho luo‘ng, du dung dich H,SO, loang vao dung dich chtra ion Ba2+, nhan biet BaSO, két
tua mau trang khong tan trong axit du.

Ba** + SO, —% 5 BaSO,{
2.4. Nhén biét cation AI**
bdc tinh cta ion nay la tao ra hidroxit ludng tinh.

Thém tir tr dung dich kiém vao dung dich A13+, xuét hién két tua sau do két tua tan trong
thuoc thir du.

AP + 30H — AI(OH)3d
Al(OH); + OH — AIO, + 2H,0
2.5. Nhén biét cac cation Fe?* va Fe®'
2.5.1. Nhén biét cation Fe**
Thém dung dich kiém hodc NH; véo dung dich Fe3+, tao thanh két taa Fe(OH); mau nau
do.
Fe** + 30H — Fe(OH)d
2.5.2. Nhén biét cation Fe**

Thém dung dich kiém hodc NH; vao dung dich Fe?*, tao thanh két tua Fe(OH), mau trang
hoi xanh, sau do két ttia hoa thanh Fe(OH); mau nau dé.

Fe?* + 20H" — Fe(OH),4
4Fe(OH); + O, + 2H,0 — Fe(OH)3d
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2.6. Nhan biét cation Cu®*

Thém dung dich NHj3 V2‘1’O dung dich Cu2+, tao thanh két tua Cu(OH); mau xanh, sau do
két tua hoa tan trong thuoc thir du tao dung dich mau xanh lam dam Cu[NH;z]4(OH)s.

Cu?* + 20H — Cu(OH)d
3. Nhén biét mét sé anion trong dung dich
3.1. Nhén biét anion NO5~

Dung b6t ddng trong mdi truong axit tao thanh dung dich mau xanh (dung dich mudi
dong), khi NO; thoat ra ¢c6 mau nau dé dac trung.

3Cu + 2NO; + 8H" — 3Cu®** + 2NO + 4H,0
2NO + 0, — 2NO,
3.2. Nhan biét anion SO,*

Dung dung dich BaCl, trong méi truong axit lodng du, tao két tia BaSO, mau tring
khong tan trong axit du.

Ba™" + SO,” —“—> BaSO,{

3.3. Nhén biét anion CI”

Dung dung dich AgNO; trong mdi truong HNOs lodng, tao két tia AgCl mau trang.
Ag'+ClI—> AgCd

3.2. Nhan biét anion CO5>

Cho dung dich axit vao dung dich chira ion CO3*, dan khi vao dung dich nudc véi trong,
két tia CaCO3 mau trang lam van duc nudc voi trong.

COz* +2H" —» CO,T + H,0
CO, + Ca(OH), —» CaCOs{ + H,0

BAI TAP
162. Co6 ba dung dich chura timg cation sau: Ba**, NH,", AI**. Trinh bay cach
nhan biét ching. Viét phuong trinh ion.

163. C6 nidm dung dich chira timg cation sau: NH,", Mg*", Na, Fe**, AI’*. Trinh
bay cach nhan biét ching bang dung dich NaOH. Viét phuong trinh ion.
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164. C6 hai dung dich chua ri€ng bit cac anion: NO3 ™ CO5” . Trinh bay cach
nhan bi€t ching bang dung dich thich hop. Viét phuong trinh ion.

165. C6 hai dung dich chura ri€ng bi€t cac anion: SO, # COZ*. Trinh bay céch
nhan biét ching bang dung dich thich hgp. Viét phuong trinh ion.

166. C6 nam dung dich chtra riéng biét cac chat: KCI, Ba(HCOg),, KoCOs,
K,SO,. Trinh bay cach nhan biét chiung bang dung dich thich hop. Viét phuong
trinh hoa hoc va phuong trinh ion.
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Bai 89 NHAN BIET MQT SO CHAT KHIi

1. Nguyén tic chung dé nhan biét mét chit khi

Pé nhan biét mot chat khi, dia vao tinh chat vat 1i hodc tinh chat hoa hoc dic trung cua
chat.

2. Nhan biét mot s6 chat khi
2.1. Nhén biét khi CO,

Khi CO, khéng mau, khéng mui, ning hon khong khi, rat it tan trong nudc, sii bot manh
trong nudc.

COz* +2H* — CO,T + H,0
HCO; +H" — CO,T + H,0

Dé hap thy CO, nguoi ta thuong dung dung dich Ba(OH), du hoac Ca(OH), du tao két
tua mau trang.

CO, + Ca(OH), —» CaCOs4 + H,0

CO, + Ba(OH), —» BaCOs{ + H,0
Tuy nhién, khi SO, va SO; tao két tua trang

SO, + Ca(OH), — CaSOs{ + H,0

SO; + Ba(OH), —» BaSO.4 + H,0
2.2. Nhin biét khi SO,

Khi SO, khong mau, nang hon khong khi, c6 mui héc, gay ngat va dgc, lam van duc nuée
voi trong.

Thudc thtr 1a dung dich nudc brom du, khi SO, lam nhat mau dung dich brom.
SO, + Br, + 2H,0 — H,SO,4 + 2HBr
2.3. Nhén biét khi H,S
Khi H,S khong mau, nang h0’n kl}éng khi, c6 mui trirng thdi va doc, tao két tua sunfua co
mau vaéi dung dich cua nhiéu muoi.
Dung gidy loc tam dung dich mudi chi axetat (CH;COO),Pb khong mau tao két tiia mau
den.
H,S + Cu®" — CuSY + 2H" (két tua mau den)
H,S + Pb®" — PbS + 2H" (két tia mau den)
2.4. Nhén biét khi NH;

Khi NH; khong mau, nhe hon khong khi, tan nhiéu trong nudc, c6 mui khai déac trung.
Dung gidy quy tim am nhan biét dugc khi NHj3 do tao ra mau xanh.

BAI TAP
167. C6 thé dung dung dich nudc voi trong dé nhan biét khi CO, va khi SO,
dugc khong? Tai sao?
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168. , Cho ba biph riéng dung cac khi CO,, SO, va H,S. Hay trinh bay cach nhan
biét ting khi. Viét phuong trinh héa hoc.

169. C6 cac lo hoa chat khong nhan mdi lo dyng mét trong cac dung dich khong
mau sau: Na,SO4, Na,S, Na;CO3, Na,SO3 Nho tir tir dung dich H,SO,4 lodng vao 4
lo, nhan biét cac khi thoat ra (n€u cd) tir cac dung dich trén.

170. Trinh bay phuong phap héa hoc nhdn biét cac khi O, NHs, H,S. Viét
phuong trinh hoa hoc.
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Bai 90 ON TAP CHUONG XXIII

1. Kién thirc cAn nhé
1.1. Nhan biét cation

Cation | Thubc thir Hién tuwong Giai thich
NH," | Dungdich NaOH | NH;c6 muikhai | NH," + OH" —— NH;T + H,O
hoac KOH
Ba** Dung dich H,SO, BaSO4’két tua Ba** + SO, —% 5 BaSO,{
lodng mau trang
Fe?* két tua Fe(OH); | Fe®* + 20H" — Fe(OH),
mau trang xanh,
Dung dich NaOH | 144 méu%léu do | 4Fe(OH); + O, + 2H,0 — Fe(OH)sl
o hoiac KOH . o
Fe két tia Fe(OH); | Fe®*" + 30H™ — Fe(OH)gd
mau nau do
AP Dung dich NaOH | két tua sau d6 | AI** + 30H — AI(OH)sd
hodc KOH du tan trong thudc ; _
thir du AI(OH)3 +OH —> A|02 + 2H20
cu® két tia Cu(OH),

mau xanh, sau
doé tan tao dung
dich mau xanh
lam dam
Cu[NH;]4(OH),.

Cu*" + 20H — Cu(OH),4

1.2. Nhén biét anion

Cation | Thubc thir Hién tuwong Giai thich
NO; . dung dich mau | 3Cu + 2NO5 + 8H* — 3Cu?" + 2NO +
bot dong trong | xanh, mau nau | 4H,0
H,SO, lodng do
2NO + 02 —> ZNOZ

SO,~ | dung dich BaCl, két tiia mau Ba*" + 50,2 —Y 5 BaSO,d
trang

(o{ dung dich AgNO;3 két tia mau Ag" + Cl'— AgCId
trang

CO;* | dung dich HCI Sai  bot khi | CO> +2H' — CO,T + H,0
khéng mau

CO, + Ca(OH), —» CaCOs{ + H,0
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1.3. Nhan biét khi

Khi Mui Thudc thir Hién twong, gidi thich
0 Mui hic, gay | dung dich brom du | SO, + Br, + 2H,0 — H,SO, + 2HBr
2 ngat
dung dich Ba(OH), | CO, + Ca(OH), — CaCOs{ + H,0
CO; gﬁ hode Ca(OH)2 | -, 4 Ba(OH), —» BaCO4L + H,0
NH; | Mui khai Quy tim Mau xanh
MUi tring thdi | Dung dich H,S + Pb** — PbS + 2H* (mau den)
H,S (CH,COO),Pb
2. Bai tap
171. Trinh bay cach nhan biét cac ion riéng & sau: Ba**, Fe**, Cu?*. Viét phuong

trinh ion minh hoa.

172. Nhén biét hai dung dich riéng r& (NH4),S, (NH,),SO,. Viét phuong trinh
hoéa hoc.

173. C6 cac dung dich khong mau dung trong cac lo mat nhan: Zn(NOs),,
Mg(NOs),, KNO;; c6 thé dung chit nao dé phan biét cac dung dich trén. Viét
phuong trinh hoa hoc.
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174. C6 cac dung dich khong mau dung trong céc lo mat nhin: ZnCl,, FeCl,,
FeCls, MgCl,, KCI; c06 thé dung chat nao dé phan biét cac dung dich trén. Viét
phuong trinh hoa hoc.

175. Cho hdn hop co ba khi SO, COZyé H,. Chimg minh tirng khi cé trong hon
hop trén bang phuong phép hoa hoc. Viét phuong trinh hoa hoc.

176. Trong qua trinh san xuat NH; thu dugc hdn hop ba khi: Hp, N, yél NHs.
Trinh bay phuong phap hoa hoc chirng to sy hién dién cua moi khi trong hon hop.
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177. Cho cac chat ran: NaNO3;, CaCO3, BaSO,, Na,CO;. Lam thé nao dé nhan
bict chung? Viét phuong trinh hoéa hoc.

178. Dung phuong phap héa hoc nhan biét cac dung dich sau: NaCl, Na,COs,
KHSO,, CH3NH,. Viét phuong trinh héa hoc.

179. Co6 cac dung dich chira riéng biét trong cac lo rpét nhan: NH,Cl, Fe(NOy),,
FeCls, Mg(NOs3),, AI(NO3);. Hay phan biét chung bang dung dich NaOH. Viét
phuong trinh héa hoc minh hoa.
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Bai 91 ON TAP HOA HQC 4
PE 1
Céau 1: Hoa tan hoan toan m g bdt Al vao trong dung dich HNO; du thu dugc 8,96 lit
(dktc) hon hop X gém NO va N,O ¢6 ti 1€ mol NO : N,O =1:3. Gia tri cuia m la
A. 24,3g B. 25,79 C. 25,39 D. 42,39
Cau 2: Khir hoan toan 6,64g hon hop gém Fe, FeO, Fe30,, Fe,05 can 2,24 1it CO & dktc.
Luong Fe thu duogc 1a

A. 5,049 B. 5,069 C. 5,05¢ D. 5,40g
Cau 3: Cho phan umg : Ag"+ Fe* — Ag + Fe*. Vz_iy,Fe2+ la ,

A. Chat khtr yéu nhat B. Chat oxi hoa yéu nhat

C. Chat khir manh nhat D. Chat oxi h6a manh nhat

Cau 4: Cho cac chat ran : BaCOs, BaSOy,, NaZSO4, !\|32CO3 chtra trong cac émg nghi¢m
riéng biét. Chi dung nudc va HCI s€ nhan biét dugc t61 da )

A. 4 chat B. 3 chat C. 2 chat D. 1 chat
Cé,u 5: Cho céc dung dich riéng biét gém NH,CI, AICI;, MgCl,, FeCls;, Na,SO,. Hoa
chat can thiét dung dé nhan biét tat ca cac dung dich trén 1a dung dich

A. NaOH B. BaCl, C. Na,SO, D. AgNO;
Cau 6: Criolit 1a quang c6 chira Al c6 cong thirc 1a
A. Al,03.nH,0 B. NaF.3AlF; C. Al;043.2S10,.2H,0 D. 3NaF.AlF;

Cau 7: Cho 6,4 g hon hop 2 kim loai ké tiép nhau thudéc nhom ITA cua bang tuan hoan
tac dung vdi dung dich H,SO4 loang du thu dugc 4,48 lit khi hidro (di€u kién ti€u chuan).
Hai kim loai do¢ la:

A.CavaSr B. Srva Ba C. Mgva Ca D. Be va Mg
Cau 8: Thach cao séng c6 cong thirc 1a
A. CaS0O, B. CaSO,.H,0 C. CaS0,.2H,0 D. 2CaS0O,.H,0

Cau 9: Day kim loai nao sau day thugc nhom II1A ?

A. Be, Ca, K, Na B.Ca, Ba, Mg, Na C.Be,Ca, Rb,Mg D.Be, Mg, Ca, Ba
Cau 10: Trong cac kim loai nhom ITA, day cac kim loai phan ung véi H,O tao dung dich
kiém 1a

A. Be,Ca, Sr B. Be, Mg, Ca C. Be, Ba, Ca D. Ca, Sr, Ba
Cau 11: Day cac kim loai nao sau day thudc nhom IA ?

A. Li, Na, Be, Mg B. Li, Na, K, Rb C. Na, K,Ca, Cs D. K, Na, Ca, Ba

Cau 12: CAu hinh electron cua cation R%* ¢6 phén 16p ngoai cing 1a 2p°. Nguyén tir R 13

A.S B. Mg C. Al D. Ca
Cau 13: Cong thuc phan chua la

A. K;0.Al»(S0,)3.24H,0 B. Aly(SO,)3

C. K;S0,4.Al(S04)3.24H,0 D. KNO;.Al(S0Oy)3.12H,0

Cau 14: Mot dung dich chira 0,02mol Cu®*; 0,03mol K*; x molCI'; y mol SO? . Téng
khéi lwong cac mudi tan co trong dung dich 1a 5,435 gam. Gia tri ctia x va y lan luot 13

A.0,05va 0,01 B. 0,02 va 0,05 C.0,03va 0,02 D. 0,01 va 0,03
Cau 15: Nhém ma cac chat déu tan trong nudc tao ra dung dich kiém 1a nhom

A. Na,O, K,0, MgO B. Na,0O, Fe,0O3, BaO

C. Na,0O, K,0, BaO D. K,0, BaO, Al,O;

Céau 16: Cap chit nao sau day vura tdc dung duogc véi dung dich HCI, vura tdc dung duoc
v6i dung dich NaOH ?
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A. Al(OH)3, Cr(OH); B. Cr(OH)3, Fe(OH)3

C. Al(OH)3, Fe(OH); D. Al(OH)3, Mg(OH),
Cau 17: Sit khong phan tng v6i chat nao sau day ?

A. Dung dich HNO3 dac nong. B. Dung dich CuSO,

C. Dung dich MgSO, D. Dung dich H,SO, lodng

Cau 18: Cho 350ml dung dich NaOH 1M vao 100ml dung dich AlCI; 1M. Khi phan Gng
két thic thi
A. thu duoc 3,9g két tua B. thu duoc 9,1g két tua
C. thu duogc 23,4g két tua D. thu dugc 7,8g két tia
Cau 19: Dé diu ché Al ngudi ta dung phuong phap nao sau day ?
A. Dién phan Al,03 nong chay
B. Dién phan dung dich AICl;
C. Dung CO dé khir Al,O5 & diéu kién nhiét d6 cao.
D. Dung Mg khu A" khoi dung dich AICl3
Cau 20: Nhitng chét nao sau day khong c6 tinh chat ludng tinh ?

A. NaHCO; B. Al(OH); C. ZnSO, D. Al,O,
Cau 21: Kim loai nao sau ddy c6 thé khir Fe** thanh Fe ?

A.Cu B. Mg C.Fe D.Pb
Cau 22: Ciu hinh electron nao sau day la caa Cr** ? (Cho Z, = 24)

A. [Ar]3d* B. [Ar]3d® C. [Ar]3d® D. [Ar]3d?
Cau 23: Xiderit 1a mot trong sd cac quing sit quan trong cd cong thic 13

A. Fe,0, B. FeCO; C. Fe;0, D. FeS,

Cau 24: Thoi mot ludng khi CO qua dng st dung m gam hdn hop gém Al,O3, MgO,
Fe,03, FeO, CuO nung nong. Khi thoat ra dugc suc vao nudc voi trong du thu duoc 15¢g
chat két tua tring. Sau phan tng chit ran trong 6ng sit c6 khdi lugng 200g. Tinh m ?

A. 217,49 B. 197,69 C. 219,89 D. 202,49
Cau 25: bé diéu ché Ca ngudi ta dung phuong phap nao sau ddy ?

A. Khir CaO bang CO & nhiét do cao B. Dién phan CaCl, nong chay

C. bién phan dung dich CaCl, D. Dung K khtr Ca®* trong dung dich CaCl,

DE 2

Cau 1: Cho 1,26g hdon hop Al va Mg tac dung véi dung dich HCI du thu duoc 1,344 lit
khi (dktc). C6 can dung dich thu duoc mudi khan ¢ khéi luong 1a

A. 5,25¢ B. 3,399 C. 5,649 D. 5,52¢g
Cau 2: Nho tur tir cho dén du dung dich KOH Vao dung dich AICl;. Hién tuong xay ra la

A. c6 két ta keo tring,két tia khong tan khi KOH du.

B. c6 két tia keo mau xanh va c6 khi bay 1én.

C. khong c6 két taa, c6 khi bay 1én.

D. c6 két tia keo tréng, két taa tang dan dén cuc dai roi tan.
Cau 3: Mot loai nude climg co chira cac ion : Ca®*, Mg®*, CI" SO, HCO; . Dung chit
nao sau day dé 1am mat tinh cting ctia nudc ?

A. H,SO, B. Na,CO3 C. NaCl D. HCI
Cau 4: Nguyén tac chung qua trinh san xuat gang trong cong nghiép 1a khir oxit sat &
nhiét do cao bﬁng

A. Al B.CO C. Mg D. H,
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Céau 5: Cho day kim loai : Zn, Fe, Cr. Thir tw giam dan d6 hoat dong hda hoc cua cac kim
loai tur trai sang phai la

A. Zn, Fe, Cr B. Fe, Zn, Cr C.Zn,Cr, Fe D. Cr, Fe, Zn
Cau 6: C4u hinh electron nio sau day 1a cua Fe** (Cho Zg, = 26) ?
A. [Ar]3d’ B. [Ar}3d’ C. [Ar]3d® D. [Ar]3d°

Cau 7: Cho ddy cac chat : Ca(HCOj)z, Cro03, (NH4),CO3, ZnSO,, Al(OH);, CrO;. S6
chat trong day co6 tinh ludng tinh la

A.5 B.3 C.2 D.4
Cau 8: Hoa tan 1,165 g hop kim Fe-Zn bang dung dich axit H,SO, loang du thu dugc
448 ml khi hidro (dleu kién tiéu chuén) thanh phan phan trim vé khéi luong cua hop kim
trén la:

A. 73% Fe va 27% Zn B. 72% Fe va 28% Zn

C.27% Feva73% Zn D. 72,1% Fe va 27,9% Zn
Cau 9: Cho diy cac chit : FeO, MgO, Fe;0,, Al,05, CaCOs, Fe,05. S chit trong day bi
oxi hoa béi dung dich H,SO,4 dac nong la

A.2 B.3 C.4 D.5
Céy 10: Hoa tan rp@t luong kim loai M bﬁng dung dich HCI vira du duoc 4,48 lit hidro
(di€u kién ti€u chuan). Co can dung dich thu dugc 19 g mudi khan. Kim loai M la

A.Zn B. Mg C. Al D. Fe
Cau 11: Nung 100 g hdn hop NaHCO; va Na,CO; dén khoi lwgng khong doi thu dugc
69 g chat ran. Thanh phan phan trim theo khoi lwvgng ctia Na,COj5 trong hon hop 1a

A. 55% B. 26% C. 16% D. 50%
Céau 12: Nhang mot la sat nho Véo,dung dich chira mot trong cac chét sau: FeCls, AlICI;,
HCI, H,SO, lodng, NaCl, CuSQO,, so0 truong hop tao ra muoi sat (II) 1a

A.2 B.5 C.3 D.4
Cau 13: Cho 1,35 g hdn hop gom Cu, Mg va Al tac dung hét véi dung dich HNOs thu
dugc hon hop khi gom 0,01 mol NO va 0,04 mol NO, khoi lugng muoi thu dugc 1a

A.45¢ B.4,45¢ C.569¢ D.5,76 g
Cég 14: Hoa tan 2 gam kim loai M héa tri (II) vao H,SO,4 du roi ¢6 can duoc 10 gam
muoi khan. M 1a

A. Ca B. Mg C.Zn D.Cu

Cau 15: Cho khi CO (du) di vao 6ng s nung néng dyng hon hop (X) gom : AlLO;,
Fe;03 CuO thu dugc chat ran (Y). Cho (Y) vao dung dich NaOH du khudy k¥, thay con
lai phan khong tan (Z). Gia st cac phan tmg xay ra hoan toan phan khong tan (Z) gdm
A. Fe,03, Cu B. Al, Fe, Cu C. Fe, Cu D. Al,O3, Fe,04,
Cu
Cau 16: Khir hoan toan a gam Fe,0O; thanh Fe bang CO & nhiét d6 cao. Toan bd luong
khi sinh ra duoc dan vao dung dich Ba(OH), du thu duoc 88,65 g két tha. Gia tri cua a la
A. 16 B. 48 C.24 B.54

Céu 17: Cho tu tir dung dich NH3 dén du vao dung dich CuCl, thi hién tugng quan sat
duoc la:

A. C6 két tia xanh, sau d6 két tia tan tao dung dich mau xanh lam

B. Tao khoi tréng mu mit

C. C6 két tia mau vang nhat sau d6 tan tao dung dich trong sudt khéng mau

D. Tao dung dich mau xanh lam sau do xuét hién két tiia xanh nhat
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Céu 18: Cho 21,6 g mdt kim loai chua biet hoa tri tac dung véi dung dich HNO; thu
duoc 6,72 lit khi N,O (diéu kién ti€u chuan) duy nhat. Kim loai d6 la:

A. Na B. Al C. Mg D. Zn
Cau 19: Hidroxit tan dugc trong dung dich NH; la
A. Al(OH); B. Fe(OH); C. Mg(OH), D. Cu(OH),

Cau 20: Cho 46,4 gam Fe;0, tac dung hét voi dung dich H,SO, lodng, khdi lwong mudi
khan thu duoc la

A. 12329 B.120¢g C.91,2¢ D.1104¢g
Cau 21: Cho céc chit sau: CrO, CrOs, Cr,03, Cr(OH),, Cr(OH)s. S6 chit co tinh ludng
tinh la:

A 2 B.3 C.1 D.4
Cau 22: Nhung mot thanh dong vao 200 ml dung dich AgNO; 1 M, sau khi phan tng
xay ra hoan toan, toan bo lugng bac déu bam vao thanh dong, khoi lugng thanh dong sé

A.ting 15,2 ¢ B.tang 21,6 g C.tang 6,4 g D.tang44 g
Cau 23: Hop chit nao sau day cua natri vira tac dung duoc véi HC vira tac dung dugc
voi NaOH ?

A. NaCl B. Na,CO3 C. NaHCO; D. Na,SO,
CAu 24: Phan ung giita cap chat nao sau day khong xay ra ?

A.CaSO, + BaCl, B.CaSO, + Na,CO;

C. Ca(OH)2 + MgCIZ D. CaCO3; + Na,SO,
Céu 25: Hoa tan hoan toan mét lwong bot nhom vao dung dich HNO; dg}m dég va dun
nong thi thu duge 0,336 lit khi mau nau (dktc) la san pham khir duy nhat. Khoi luong
muoi nhom thu duoc l1a

A. 2,13 gam B. 1,065 gam C. 3,165 gam D. 6,39 gam
DE 3
Cau 1: Hop chat nio sau ddy cia canxi duoc tmg dung dé nin tugng, duc khudn va bé
bot khi gdy xuong ?
A. CaCl, B. CaCO; C. CaSO, D. Ca(NOs),

Céau 2: Phan trng hoa hoc nao sau day khong phai 1a phan ing oxi hoa khir ?

A. NaAlO, + CO, + 2H,0 — AI(OH); + NaHCO;

B. 2Al,0; — %" ,4A| + 30,

C. 2Al + 6HCI — 2AICI; + 3H,

D.2Al + Fe,0; —25AlLO; + 2Fe
Cau 3: Hoa tan hoan toan m gam hdn hop Fe va Cu (véi ti 1é mol 2:1) trong mot lugng
HNO3 loang t6i thi€u can dung thi thu duoc 0,448 lit khi NO (dktc) la san pham khir duy
nhat. Gia tri ciam la

A. 1,42 B. 1,32 C.1,76 D. khong xac dinh duoc
Cau 4: Cho dung dich NH; vao dung dich chira 11,97 gam mudi Aly(SO,)s dén khi phén
Umg xay ra hoan toan thi thu dugc chat két tua (X), loc 1ay két tua (X) dem nung dén khoi
lugng khong doi thu duge m gam chat ran (Z). Gia tri cia m 1a

A. 2,55 B. 1,275 C. 4,59 D. 3,57

Céu 5: Hoa tan hoan toan 1,08 gam bot nhérm vao dung, dich HNOj3 loang thi thu dugc
dung dich (X) va 0,21 lit khi N,O (dktc). Khoi lugng muoi thu dugce trong dung dich (X)
la
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A. 8,67 gam B. 8,15 gam C. 8,52 gam D. 8,97 gam
Céau 6: C6 ba lo dung ba hdon hop: Fe + FeO ; Fe +Fe,03 ; FeO + Fe,03. Giai phap lan
luot dung cac thude thir ndo dudi day co thé phan biét ba hdn hop nay ?

A. Dung dung dich H,SO,4 dam déac, sau d6 thém NaOH vao dung dich thu duoc

B. Thém dung dich NaOH, sau d6 thém tiép dung dich H,SO, dam dic

C. Dung dung dich HCI, sau d6 thém NaOH vao dung dich thu duoc.

D. Dung dung dich HNO3; dam déc, sau d6 thém NaOH vao dung dich thu dugc
Cau 7: Nhém bén v6i nude du ¢ nhiét do cao 1a vi trén bé mit cia nhom duoc phu kin
mot 16p

A. Al,O, B. Aly(COs)3 C. Al,C; D. Al(OH)3
Céu 8: Hoa tan hoa toan quang manhetit (FesO4) vao dung dich HCI loang thi thu dugc
mudi

A. FeCl;, va FeCl; B. FeCl,

C. FeCl; D. FeCl, va FeCls (véi ti 1€ mol 2:1)
Cau 9: Dan khi CO, vao binh dung dung dich nudc voi trong c6 du thi thu duoc m gam
chat két tua tring va khoi luong dung dich giam mat 7 gam. Gia tri cia m 13

A. 125 B. 10 C.18 D. 175
Céau 10: Cho phan tng : 2Al + 2H,0 + 2NaOH — 2NaAlO, + 3H,

Chét tham gia phan ing dong vai tro chat oxi héa trong phan tng nay la

A Al B. NaAIlO, C.H;0 D. NaOH
Cau 11: Hién tugng nao dudi day duge mo ta khdng diang ?

A. Thém NaOH vao dung dich FeCl; mau vang niu thay xuat hién két tua do nau.

B. Thém mét it bot Fe vao luong du dung dich AgNO; thay xuét hién dung dich c6
mau xanh nhat.

C. Thém Fe(OH); mau d6 nau vao dung dich H,SO, thay hinh thanh dung dich c6 mau
vang nau.

D. Thém Cu vao dung dich Fe(NO3); thay dung dich chuyén tir mau vang nau sang
mau xanh.
Cau 12: Thém dung dich NaOH du vao dung dich chira 7,3125 gam FeCls. Khi phan Gng
xay ra hoan toan thi khéi luong chat két tia thu dugc 1a

A. 4,815 gam B. 5,785 gam C. 3,745 gam D. 6,955 gam
Céau 13: Cho cac dung dich loang : CuCl,, ZnCl,, Fe,(SO,4);, NaCl, KOH, NaHSO,.
Dung dich nao tac dung duoc véi Fe ?

A. CUCIz, Fez(SO4)3, NaCl, KOH B. CUCIZ, Fez(SO4)3, NaHSO,

C. Fey(S0O4)3, NaCl, KOH, NaHSO, D. KOH, NaHSO,

Céu 14: Khi cho kim loai natri vao dung dich CuSOy, ta thu duogc chit két tua. Cong thuc
hoa hoc va mau sac cua chat két tua do la

A. Cu (mau do) B. Cu(OH), (mau xanh lam)
C. CuS (mau den) D. CuO (mau den)
Cau 15: Tinh chat hoa hoc dic trung ctia hop chat sat (IT) 1a
A. tinh oxi hoa B. tinh khtr
C. tinh cho va nhan elelctron D. tinh trung hoa

Céu 16: Nudc cing khdng gay ra tac hai nao dudi day ?

A. Lam hong cac dung dich pha ché, 1am thyc pham lau chin va giam mui vi thuc
pham

B. Gay ngd doc cho nuéde udng
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C. Gay hao ton nhién liéu va khong an toan cho cac ndi hoi, 1am tic cac dudng ong
dan nuéc
D. Lam mat tinh tay rira ctia xa phong, 1am hu hai quan 4o

Cau 17: Trong qué trinh diéu ché nhom bang phuong phap dién phan néng chay Al,Os,
dé ha nhiét do nong chay ciia Al,O; ta hoa tan Al,O; trong

A. SiO, (nong chay) B. CaCO; (nong chay)

C. 3NaF.AlF; (nong chay) D. NaOH (néng chay)
Céau 18: Hoa tan hoan toan 0,6 gam kim loai Mg vao dung dich H,SO, dac va dun nong
thi thu dugc V lit khi H,S (dktc) 13 san pham khir duy nhét. Gia trj ctia V 1a

A.0,14 B. 0,28 C. 0,56 D. 0,32
Cau 19: Cho tir tir dung dich KOH vao dung dich chtra dong thoi mudi MgCl, va AlCI;
dén khi phan tng két thuc thi thu dugc két tia. Thanh phan héa hoc trong két tia la

A. Al(OH); B. Mg(OH),
C. Mg(OH), va Al(OH); D. MgO
Cau 20: Thanh phan chinh cua quing boxit 13
A. K;0.Al,05.6Si0, B. Al,03.2H,0 C. Al,05.2Si0,.2H,0 D. 3NaF.AlF;

C&u 21: Hoa tan hoan toan 2,005 gam hon hop bot gdom Al va Cu vao dung dich HNO;
dam dic, nguoi thi thu duoc 1,12 lit khi NO, (dktc) (san pham khir duy nhét). Khéi lugng
ctia Al trong hdn hop ban dau 1a

A. 0,675 gam B. 0,27 gam C. 0,405 gam D. 0,108 gam

Céau 22: Hop kim nao cua kim loai kiém duogc dung lam chét trao doi nhiét trong mot )
16 phan Gng hat nhan ?

A. Li—Al B.Rb—-Cs C.Na-K D.Li-Cs
Cau 23: Thuc hién phan tng nhiét nhom hoan toan hon hop Al va Fe,05 thu dugc hon
hop ran (X). Hoa tan hoan toan (X) vao dung dich HCI thi thu dugc dung dich (Y) va c6
khi H, thoét ra. Thanh phéan trong hdn hop ran (X) gdm

A. A|203, Fe, Fezog(du’), Al(du) B. A|203, Fe, Al(du)

C. Al,O3, Fe, Fe,03(du) D. Al,O3, Fe, Fe,0O5 du (hoac Al du)
Cau 24: Khi cho sat phan tng v6i chat nao sau day thi tao ra hop chét sit (I1T) ?

A. H,SO, loéng B.S C.Cl, D. HCI

CAu 25: Khi ngdm mot dinh sat vao dung dich muébi sat (III) ta thdy c6 hién tugng
A. dung dich tir mau vang chuyén dan thanh mau xanh nhat
B. dung dich tir mau xanh nhat chuyén dan thanh mau vang
C. dung dich tir khong mau chuyén dan thanh mau xanh nhat
D. dung dich tir mau vang chuyén dan thanh khéng mau

PE 4
Cau 1: Hoa tan hoan toan 0,972 gam FeO \{éo trong mot lwgng du HNO3 lodng thu duoc
V lit khi NO (dktc) 1a san pham khir duy nhat. Gia tri ctia V la

A. 0,0896 B. 0,1344 C.0,112 D. 0,1008
Cau 2: Mubi nio sau day trong dung dich nudc ¢ kha ning lam xanh quy tim?
A. Na,SO, B. Na,CO, C. NaCl D. NaNO;

Cau 3: Cho tir tir dung dich NaOH vao dung dich chtra dong thoi FeSO, va Fey(SO,)s
dén khi phan tng hoan toan thu duoc hdn hop két tia (X). Loc lay két tia (X) sau d6 dem
nung trong khong khi dén khéi luong khong d6i thu duoc chét ran (Y). Thanh phéan trong
chat ran (Y) 1a
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A. FeO va Fe,03 B. Fe(OH)g va Fe,O; C. FeO D. Fe,04
Cau 4: Nudc cimg 1a nude c6 chira nhiéu cac ion
A. Ba®* va Ca* B. Na" va Mg** C. K*vaBa* D. Ca*" va Mg**

Cau 5 Thuyc hién phan mg nhiét nhom hoan toan hén hop Al va Fe,05 thu dugc hon
hop ran (X). Hoa tan hoan toan (X) vao dung dich NaOH thi thu duoc dung dich (Y),
chat ran (Z) va c6 khi H; thoat ra. Thanh phan trong chat ran (X) gobm

A. Aleg, Fe va Fezog(dll) B. A|203 va Fe

C. Al,Og, Fe va Al(du) D. Al,O3, Fe, Fe,03(du), Al(du)

Cau 6: Diy gom cac kim loai kiém 1 :

A.Li,Na K, Sr,Cs B.K, Mg, Ca, Ba C. Na, K, Be, Rb D. Li, Na, K, Rb, Cs
Cau 7: Cho hép thy hoan toan 0,448 lit CO, (dktc) vao dung dich NaOH (c6 du) thi thu
dugc 250ml dung dich (X). Nong do mol/l cia muoi trong dung dich (X) la

A. 0,08M B. 0,16M C. 0,04M D. khong xéac dinh dugc
Cau 8: Th(;)i’khi CO du qua 5,12 gam Fe,05 nung néng dén khi phan tng hoan toan thi
khoi1 lugng sat thu dugce la

A. 3,584 gam B. 2,24 gam C. 1,792 gam D. 2,464 gam

Cau 9: Cho tur tr dung dich chira 0,05 mol HCl vao dung dich chira 0,02 mol Na,CO3; va
0,02 mol NaHCO3;. Thé tich khi CO, (dktc) thu duoc la

A. 0,896 lit B. 0,672 lit C. 0,784 lit D. 0,56 lit
Cau 10: Trong thanh phan héa hoc ctia phén chua ¢ chira mudi
A. Aly(SOy); B. AI(NO3)3 C. AlCl; D. KAIO,
Cau 11: Trong gang hodc thép thanh phan chinh (c6 ti 1& cao vé khdi luong) 1a
A.Cr B. Mn C.S D. Fe
Cau 12: Phan trng héa hoc nao sau day khdng ding ?
A.CaCO; —Y 5Ca0 + CO, B. 2Mg(NO5), — 52MgO + 4NO, + O,

C. Mg(OH), — >MgO + H,0 D.BaSO, —Y sBa + SO, + O,
Cau 13: Ta ¢6 so d6 phan tng sau : AlLO; — (X) =>AI(OH); — (X). Vay (X) 1a

A. Al B. NaAIlO, C. H,0O D. NaAlO, hoac H,0
CAu 14: Phan tmg hoa hoc nao sau diy duoc tng dung dé han dudng ray tau lira?

A.2Al + Fe,0; —5Al,0; + 2Fe B. Al +Fe(NO;); — AI(NO;); + Fe

C.Fe,05 + 3H, —252Fe + 3H,0 D. Fe,0; + 3CO —252Fe + 3CO,
Cau 15: Kim loai kiém nao sau day duogc tmg dung lam té bao quang dién?

A.Cs B. Li C.K D. Na

Céau 16: Kim loai nao sau day khong tan dugc trong dung dich HNO; dac, & nhiét do
thuong?

A. Ag B. Fe C.Cu D. Mg
Cau 17: Trong cac kim loai kiém, kim loai mém nhét 1a
A. Cs B.K C. Na D.Rb

Cau 18: Khi cho kim loai natri vao dung dich mubi CuSO, thi khoéng thé xay ra phuong
trinh phdn tng hoa hoc nao sau day?
A.2Na + CuSO, —» Na,SO, + Cu B.2Na + 2H,0 — 2NaOH + H,
C.2NaOH + CuSO, — Cu(OH), + Na,SO, D. Ca (A) va (B)
Cau 19: Trong qua trinh diéu ché kim loai Na bang phuong phap dién phan mudi NaCl
nong chay, khong thé xay ra qua trinh
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A. oxi héa ion Na* & catot B. khi clo thoat ra & anot
C. khir ion Na* & catot D. oxi h6a ion CI" & anot

Céu 20: Hoa tan hoan toan 13,65 gam kim loai kali vao 126,7 gam nudc, thu duoc dung
dich (X). Nong do phan tram khoi lugng cua chat tan trong dung dich (X) 1a

A. 14,04% B. 15,47% C.13,97% D. 14%
Cau 21: Kim loai sat phan Gmg véi chit ndo sau day tao ra hop chat sit (111)?
A. H,SO, loéng B. HNO; loang du C. CuSO, D. HCI

Cau 22: Nung hdn hop mubi NaHCO; va Na,COs cho dén khi khdi lugng khong doi thi
thu dugc chat ran (A). Vay chat ran (A) la

A. Na,C B. Na,O C. Na,0O, D. Na,CO4
Céau 23: Hoa tan hoan toan m gam Al vao dung dich NaOH thi thu duoc 1,68 lit khi H,
(dktc). Gia tri cuam la

A. 0,675 B. 1,215 C.1,35 D. 0,945
Cau 24: Hoa tan hoan toan 2,576 gam kim loai sat vao dung dich H,SO, dic va dun ndng
(du) thi thu dugc V lit khi SO, (dktc). Gia tri cua V 1a

A. 2,0608 B. 1,344 C. 1,5456 D. 1,0304
Cau 25: O nhing vung nui trong thanh phan héa hoc ¢6 nhiéu d4 voi theo nam thang bi
nudc mua xam thuc. Vay phuong trinh phan Uing hoa hoc nao sau day gidi thich hi¢n
tuong xam thuc ni da voi?

A.CaCO; + H,SO, —> CaSO, + CO, + H,O

B.CaCO; + 2HCI — CaCl, +CO, + H,0

C.CaCO; —%5Ca0 + CO;,

D.CaCO; + CO, + H,0 — Ca(HCO;),

PE 5
Cau 1: Sat c6 tinh chat vat 1y khac véi cac kim loai Al, Cu, Zn 13
A. tinh dan nhiét B. tinh cling C. tinh dan dién D. tinh nhiém tir
C@u 2: Céc nguyén tir kim loai kiém c6 nang lugng ion hdéa nho, vi vay kim loai

A. dé bi khir B. ¢6 tinh khir rit manh
C. rat mém D. c¢6 nhiét dd nong chay thap
Céu 3: Ta co6 phuong trinh phan tng hoa hoc:
Mg + H,SO4dac —» MgSO, + (X) + H,0
(X) 14 san pham khtr cia H,SO, ¢6 s6 oxi hoa thap nhat. Vay (X) 1a

A. SO; B. SO, C. H,S D.S
Cau 4: Mot loai nude climg c6 chira nhiéu mubi Ca(HCO3), va MgSO, duoc goi 1a nude
cung... . .

A. ban phan B. vinh ctru C. toan phan D. tam thoi

Cau 5: Ta c6 so d6 phan tng: Al,(SO,); ——X5 AICI; ——X 5 AI(NO3);. Vay (X) va (Y)
lan luot 1

A. BaCl, va KNO; B. H,SO4 va HNO;3

C. MgCl, va Ba(NO3), D. BaCl, va AgNO;
CAu 6: Tinh chat vat Iy nao sau ddy ciia nhom dugc Gmg dung lam gidy géi keo, goi
thubc 14?

A. Nhe B. Mém C. Dé dat mong D. Dé kéo soi
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Cau 7: Trong san xuit nhom bang phuong phap dién phan Al,0; néng chay dé ha nhiét
d6 nong chay ciia Al,O; ta c6 thé hoa tan Al,O; trong mot hoa chat & trang thai nong
chay. Vay hoa chét d6 1a

A. Al,03.2Si0,.2H,0 B. K;0.Al,05.6Si0, C. 3NaF.AlF; D. Al;03.2H,0
Cau 8: Hon hop kim loai Fe va Cu c6 thé tan hoan toan trong dung dich
A. FeCl, B. FeCl; C. CuSO, D. MgSO,

Cau 9: Hoa tan hoan toan hdn hop FeO, Fe304, Fe,03 vao dung dich HCI du. C6 can
dung dich sau phan tng thi thu duogc

A. FeCl, B. FeCl;

C. FeCl,, FeCl; D. FeCl,, FeCl; va HCI du

Céu 10: Hoa tan hoan toan mdt kim loai nhom IIA vao nudc thu duge dung dich X va
0,896 lit khi (dktc). Pé trung hoa dung dich X can V ml dung dich HCI 0,25M. Gia tri
caa Vla

A. 320 B. 80 C. 160 D. 120

Cau 11: Hop chét cua canxi dung lam vt liéu xay dung, san xuit voi, xi mang, thuy tinh
la
A. CaCOs; B. Ca(N03)2 C. CaS0O, D. C&CIZ
Cau 12: Ta c6 phuong trinh phan trng héa hoc sau day:
Ca(HCOs3), (1 mol) + NaOH (1 mol) » CaCO3; + (X) + (Y)
Vay (X) va (Y) lan luot 13

A. NaHCO; va H,0 B. Ca(OH), va Na,O

C. Ca(OH)2 + Na,CO, D. Na,CO; va H,O
Cau 13: Trong cac chat sau ddy chit nao khong c6 tinh chat ludng tinh?

A. NaHCO; B. Al,(SO4)3 C. AlLO3 D. Al(OH)3
Céu 15: Kim loai nao sau day khong tan trong nudc ¢ nhiét do thuong?

A. Be B. Mg C.Ca D. Ba
Cau 15: Trong dung dich lodng ion Fe** ¢6 mau

A. xanh nhat B. da cam C. nau do D. vang

Cau 16: Hoa tan hoan toan m gam kim loai nhdm vao dung dich HNOj3 loédng thi thu
duogc 0,56 lit (dktc) hdn hop khi N,O va NO (san pham khir duy nhét) véi ti 1& sé6 mol
N,O so vo1 NO la 3:2. Gia tri ciam la

A. 2,12 B. 2,45 C.1,35 D. 1,48
CAau 17: Nung m gam hén hop Al va Fe,05 (trdn theo ti 1¢ mol vira du) trong dléu kién
khong c6 khong khi, thu dugce hon hop chat ran (R). Pé hoa tan toan b chét rin (R) thi
can 200 ml dung dich HCI 0,3M. Gia sir hiéu suat cac phan tng 13 100%. Gia tri m 1a

A. 1,344 B.1,12 C. 1,285 D. 1,284

Cau 18: Khi cho hoa tan hoan toan hdn hop hai kim loai Al va Na vao luong du nudc thi
thu dugc dung dich chira mot chat tan duy nhat va khi H,. Chat tan trong dung dich la

A. Al(OH); B. Na,O C. NaOH D. NaAlO,
Cau 19: Hoa tan hoan toan 2,36 gam hon hop kim loai kiém va kim loai kiém tho (ti 1¢ s6
mol kim loai ki€ém so v&i kim loai ki€ém tho bang 2:1) vao mot lwgng du nudce thi thu
duoc 0,896 lit khi H; (dktc). Kim loai ki€ém va kim loai kiém tho lan luot 1a

A. Kva Mg B. KvaCa C. Nava Mg D. Nava Ca
Cau 20: Phan tng héa hoc cua cap chat nao sau day khdng phai 1a phan img oxi héa —
khr?

A. Fe + H,SO, B.Fe,0; + CO
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C.Fe,0; + HNO; D.FeO + HNOs;
Cau 21: Pé hoa tan hoan toan 5,28 gam hdn hop CaCO; V:&l MgCOj3 vao nudce can 1,344
lit khi CO, (dktc). Thanh phan phan tram khoi luong mu6i MgCO;3 trong hon hop ban
dau 1a

A. 28,41% B. 71,59% C. 30,12% D. 69,88%
Céu 22: Khi cho dung dich NaOH vao dung dich Ca(HC03)2 thy co

A. xuat hi¢n két tiia trang B. xuat hién két tua trang sau do ket tua tan

C. bot khi sinh ra D. xuat hién két tua trang va bot khi
Qéu 23: Dé trung hoa dung dich chira 0,025 mol NaOH va 0,015 mol Ba(OH), thi phai
c@n 250 ml Qung dich chtra dong thoi HC1 Vfl‘ H,SO, (véi ti 1€ s6 mol HCI so vdi H,SO4
bang 1:5). Nong do mol/l cia HCI va H,SO,4 1an luot 1a

A. 0,03M va 0,15M B. 0,02M va 0,1M

C. 0,015Mva 0,075M D. 0,01M va 0,05M
Cau 24: B¢ phan biét dung dich K,CO; va dung dich KCI ta c6 thé ding mot dung dich
thudce thir, thude thir do6 1a dung dich

A. NaNO; B. HCl hoac CaCl,  C. HCI D. CaCl,
Cau 25: Hoa tan hoan toan m gam hdn hop FeO, Fe,03 va Fe;0, (trong d6 s mol FeO
bang so morl Fe,;03) vao dung dich HNOj thi thu dugc 0,672 lit NO (dktc) 1a san pham
khtr duy nhat. Gié tri cua m la

A. 23,68 B. 20,88 C. 22,32 D. 21,48
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PHAN PHOI CHUONG TRINH

. . SO TIET
TT TEN CHUONG, BAI
LT |BT| TN | KT | TONG
Chwong AMIN - AMINO AXIT - PROTEIN 10
XVIII
Bai 67 Amin 2 |1 3
Bai 68 Amino axit 1 |1 2
Bai 69 Peptit va protein 1 |1 2
Bai 70 On tap Chuong XVIII 1 |2 3
Chwong XIX | POLIME VA VAT LIEU POLIME 8
Bai 71 Dai cuong vé polime 2 |1 3
Bai 72 Vit liéu polime 1 2
Bai 73 On tap chuong XIX 1 |1 2
Kiém tra dinh ky lan 1 1 |1
Chwong XX | PAI CUONG VE KIM LOAI 10
Bai 74 Vi tri cua kim loai trong bang tuanhoan |1 |1 2
va cau tao cua kim loai
Bai 75 Tinh chat cua kim loai — Day dién hda 1 |1 2
cua kim loai
Bai 76 Su an mon kim loai 1 |1 2
Bai 77 Diéu ché kim loai 1 |1 2
Bai 78 On tap Chuong XX 1 |1 2
Chuwong XXI | KIM LOAI KIEM, KIM LOAI KIEM 12
THO, NHOM ’
Bai 79 Kim loai ki€ém va hop chat quan trong 2 |1 3
cua kim loai ki€ém
Bai 80 Kim loai kiém ‘ghé va hop chat quan trong |2 |1 3
cua kim loai kiérr} tho
Bai 81 Nhom va hgp chat quan trong cia nhom |2 |1 3
Bai 82 On tap Chuong XXI 1 |2 3
Chwong SAT VA MOT SO KIM LOAI QUAN 12
XXII TRONG ’ ’
Bai 83 Sat va hop chat cua sat 2 |1 3
Bai 84 Crom va hop chat cia crom 1 |1 2
Bai 85 DPong va hop chat cua dong 1 |1 2
Bai 86 Niken, kém, chi, thiéc 1 |1 2
Bai 87 On tap chuong XXII 1 |1 2
Kiém tra dinh ky lan 2 1 |1
Chuong NHAN BIET MOQT SO CHAT VO CO 8
XX ’
Bai 88 Nhan bict ion trong dung dich 1 |1 2
Bai 89 Nhan biét mot s6 chat khi 1 |1 2
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Bai 90 On tap Chuong XXIII 1 |1
Bai 91 On tap Hoc phan Hoéa hoc 4 1 |1

TONG CONG 31 |27 60
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