Téng hop Iy thuyét 12 THPT QG

Chuong 1: ESTE - LIPT
A-ESTE.
I - KHAI NIEM, DANH PHAP
1. Khai niém.
- Téng quat:

H,S0, dic,
RCOOH + R'OH === RCOOR' + H,0

= Khi thay thé nhém OH & nhém cacboxyl ciia axit cacboxylic bang nhém OR’ thi dugce este.
4+ CTCT cua este don chirc: RCOOR’

R: gbc hidrocacbon cua axit hodc H. R’: gbc hidrocacbon cua ancol (R # H)
- Pdi voi hop chit chira cac nguyén t6 C, H hodc C, H, O thi CTTQ 1a CaHan+2-2¢0- ( trong d6 k 1a d bat
bao hoa va k =n + v). Nén ta c6 cac CTTQ cua este nhu sau:

+ CTCT chung cua este no don chuc (k=1 va z =2): CaHnt1COOCmHom+1 (n > 0, m > 1) hoac
CuwH2,0; (n >2) hodc RCOOR véi R va R’ 1a nhimng géc HC no, R’ ¢6 thé 1a H

+ CTTQ cua este khong no, 1 lién két doi, don chuc 1a ( k=2): CaH2n-202 (n>3) hoic RCOOR’ véi R
hodc R’ ¢6 chira ndi doi.
2. Danh phap: Tén goi este: Tén goc hidrocacbon R’ + tén anion goc axit (dudi “at”).
- Tén gbc axit: Xuat phat tir tén cua axit trong tng, thay dudi ic—at.
Thi du: CH3COOCH2CH2CHs: propyl axetat. HCOOCH3: metyl fomat
- Tén mot s6 gbc HC:

* Goc HC no: *Goc HC khong no:

+ CHs- metyl + CH2=CH- vinyl
+-CHaz- metylen

+ C2Hs- etyl + CH2=CH-CHz- anlyl
+ CH3CH2CH:- propyl *Gbc HC thom

+ CH3CH(CH3)- isopropyl + CsHs- phenyl

+ CH3CH2CH2CH2-  butyl + CeHs-CHz- benzyl

+ CH3CH(CH3)CHoa- isobutyl

+ CH3CH2CH(CH3)- secbutyl

+ (CH3)3CH- tert-butyl

+ CH3CH2CH2CH2CHa2- pentyl

+CH3CH(CH3)CH2CHa- isoamyl
- Tén mdt sb axit hiru co thwong gip:
M5t s axit hiru co don chirc

H-COOH Axit metanoic (Axit fomic)

CH3COOH Axit etanoic (axit axetic)

CH3CH2COOH Axit propanoic (C2HsCOOH; CsHsO2 Axit propionic; Axit metylaxetic)
CH3CH2CH2COOH Axit butanoic (CsH7COOH; C4HsO2 Axit butiric; Axit etylaxetic)
CH;3-CH(CH3)-COOH Axit 2-metylpropanoic (CsH7COOH; C4HsO2 Axit isobutiric)
CH3CH2CH2CH2COOH Axit pentanoic (C4aHoCOOH; CsHi10O2 Axit valeric)
CH;-CH(CH3)-CH2-COOH Axit 3-metylbutanoic (C4HoCOOH; CsH1002 Axit isovaleric)
CH3CH2CH2CH2CH2COOH Axit hexanoic (CsHi1COOH; CsH1202 Axit caproic)
CH3CH2CH2CH2CH2CH2COOH Axit heptanoic (CsHi3COOH; C7H14COOH Axit enantoic)
CH3[CH2]6COOH Axit octanoic (C7H13COOH; CsH140) Axit caprilic)
CH3[CH2]7COOH Axit nonanoic (CsH17COOH; CoH1s02 Axit pelacgonic)
CH3[CH2]sCOOH Axit decanoic (CoH19COOH; C10H2002 Axit capric)

M6t sb axit béo thuong gip (axit béo cao, gip trong chit béo, )

Ci3H27COOH Axit miristic; Axit tetradecanoic

CisH31COOH Axit panmitic; Axit hexadecanoic

CisH20COOH Axit panmitoleic

Ci17H3sCOOH Axit stearic; Axit octadecanoic

C17H33COOH Axit oleic; Axit cis-9-octadecenonic

C17H31COOH Axit linoleic; Axit cis, cis-9, 12-octadecadienoic

C17H29COOH Axit linolenic; Axit cis, cis, cis—9, 12, 15-octadecatrienoic
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Mot sb axit hitu co’ don chirc khong no

CH;=CH-COOH Axit propenoic; Axit acrylic

CH,=C(CH3)-COOH Axit 2- metylpropenoic; Axit metacrylic

CH3-CH=CH-COOH Axit 2-butenoic; Axit crotonic (dang trans)

CH>=CH-CH2-COOH Axit 3-butenoic; Axit vinylaxetic

CH2=CH-CH2-CH2-COOH  Axit 4-pentenoic; Axit alylaxetic

CH3-C=C-COOH Axit 2-butinoic; Axit tetrolic

CH=C-COOH Axit propinoic; Axit propiolic

Mot s6 axit hiru co da chire

HOOC-COOH Axit etandioic; Axit oxalic

HOOC-CH2-COOH Axit propandoic; Axit malonic

HOOC-CH2-CH2-COOH Axit butandioic; Axit sucxinic (Axid succinic)

HOOC-(CH2)3-COOH Axit pentandioic; Axit glutaric

HOOC-(CH2)s-COOH Axit hexandioic; Axit adipic (Axid adipic)

HOOC-(CH2)s-COOH Axit heptandioic; Axit pimelic

HOOC-(CH2)s-COOH Axit octandioic; Axit suberic; Axit terephtalic;

HOOC-CsH4-COOH Axit p — benzendicacboxilic; 1,4 — Picacboxibenzen

Mot s axit hiru co tap chirc

CH3-CH(OH)-COOH Axit lactic; Axit 2-hidroxipropanoic; Axit a-hidroxipropionic
HOOC-CH2-CH2-CH(NH2)-COOH  Axit glutamic; Axit a-aminoglutaric; Axit 2-aminopentandioic
CH2(OH)-[CH(OH)]4-COOH Axit gluconic; Axit 2,3,4,5,6-hexahidroxihexanoic
HOOC-CH2-(HO)C(COOH)-CH2-COOH Axit xitric (Axid citric); Axit limonic;

Axit 2-hidroxi-1,2,3-propantricacboxilic

I - TINH CHAT VAT Li

- Céc este la chat 16ng hodc chat ran trong diéu kién thudng, hau nhu khong tan trong nudc.

- C6 nhiét d6 soi thap hon han so vdi cac axit dong phan hodc cac ancol c¢6 cung khdi lugng mol phén tir
hodc ¢ cung sb6 nguyén tir cacbon.

Thi du:
CH3CH2CH2COOH  CH3[CH2]3CH20H CH3COOC:2Hs
(M = 88) M=88), 2= (M=88),t=
tg=163,5°C 132°C 77°C
Tan nhiéu trong Tan it trong nudc Khoéng tan
nugce trong nudc

Nguyén nhén: Do giita cdc phén tir este khéng tao dwege lién két hidro véi nhau va lién két hidro giita cdc
phdn tir este véi miede rat kém.

- Céc este thuong co mui dic trung: isoamyl axetat c6 mui chudi chin, etyl butirat va etyl propionat ¢6 mui
dira; geranyl axetat c6 mui hoa hong. ..

III. TINH CHAT HOA HQC
1. Thuy phén trong mdj fruong axit.

4d,to

RCOOR + H.0+=—— RCOOH +ROH

H,S0, dic,
CH;COOC,Hs + H,0 ==——2= C,H5OH + CH;COOH

* Pac diém cua phan Ung: Thudn nghich va xay ra cham

2. Thuy phan trong méi trwong bazo (Phan @ng xa phong hoa)
0

CH;COOGH; + NaOH—~ CH;COONa + C,H;OH
» bac dié{n ctia phan Gng: Phdn iing chi xay ra I chiéu.
IV. PIEU CHE

1. Phwong phép chung: Bing phan tng este ho4 giita axit cacboxylic va ancol.

H,S0, dic,
RCOOH + R'OH === RCOOR' + H,0
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2. Phwong phap riéng: Diéu ché este ctia ancol khong bén bang phan tng giita axit cacboxylic va ankin
tuong tng.

0

CH;COOH + CH=CH——> CH;COOCH=CH,
V. UNG DUNG
- Dung lam dung méi dé tach, chiét chat hitu co (etyl axetat), pha son (butyl axetat),...
- Mot s6 polime cua este duge dung dé san xuét chat déo nhu poli(vinyl axetat), poli (metyl metacrylat),..
hodc dung lam keo dan.
- Mot s6 este ¢ mui thom, khong doc, duge dung 1am chét tao huong trong cong nghiép thuc pham (benzyl
fomat, etyl fomat,..), mi pham (linalyl axetat, geranyl axetat,...),...

VI.MOQT SO LUU Y KHI GIAI BAI TAP ESTE

1. Phan ug dot chay este

- Khi d6t chay mot este ma thu dugc s6 mol CO:z = s6 mol H20 thi este ban dau 1a este no, don chirc mach
hé CaH2002.

2. S6 dong phan este no, don, hé 1a 22 (2<n<5, CsH;902 ¢6 9 ddng phan este).

3. Este c6 thé tham gia phin ng tring gwong la este ciia axit fomic HCOOR’ (1 mol HCOOR' cho 2
mol Ag).

4. Luu y khi thily phén este

- Thay phan este don chirc trong méi truong kiém ma thu duge 1 mudi va mét ancol thi d6 1a este thong

thuong: RCOOR + 4a0H —“» RCOOia + H,O

, H,S0, dic, ° .
Este ndy duoc tao nén tir axit va ancol twong tng =~ RCOOH + ROH = RCOOR' + Hy0
- Thuy phan este don churc trong méi truong ki€ém ma thu dugc 1 mudi va mét andehit thi do 1a este

RCOO(\:,I:IZE_H'R' RCOOCH=CH-R' + 4a0H —“, RCOOia + R—-CH,~CHO
b CH:COOCH-CH, + 420H —= CH;COOia 4 CHy-CHO

Este nay duogc tao nén tur axit cacboxylic va ank-1-in. CH;COOH + CH= CH CH;COOCH=CH,

- Thay phan este don chirc trong méi truong kiém ma thu dugce 2 mudi thi d6 13 este ctia phenol
RCOOCsHs-R o n ’ .
RCOOCgHs-R +23aa0OH —2»5 RCOOaa +R-CsHs-Od a + H2O

Vidy: CHsCOOCsHs + 22 aOH —2 CH3COOaa + CeHsOda + H20
Este nay dugc tao nén tir phenol va anhidric tuong tng

Vi du: (CH3CO)20 + CéHsOH —2— CH3COOCsHs + CH3COOH.
- Khi thty phan mét este don chirc ma chi thu dugc mét san pham thi d6 1a este vong

R\—$=O +NaOH —2» HO-R—COONa

O

Este niy duoc tao nén tir phan mg tu este hoa ciia hop chét tap chita HO-R- COOH

— Thily phan 2 este don chirc trong méi truong kiém ma thu duge 1 mudi va 2 ancol thi 2 este d6 chung gdc
axit RCOOR1 va RCOOR.

— Thuy phan 2 este don chirc trong méi truong kiém ma thu duge 2 mudi va 1 ancol thi 2 este d6 chung gbc
ancol RiICOOR’ va R2COOR.

— Thuy phan 1 este ma thu dugc mot mudi va 2 ancol thi este d6 1a este 2 chirc tao bdi axit 2 chirc
R(COOH)2 va 2 ancol don chitc RiOH va R2OH.

R(COOR)> + 2NaOH —“, R(COONa), + 2ROH

Vi du: CH;00C- CH2-COOC2Hs + 24 a0H — 4a00C-CH2-COO4 a + CH30H + C2HsOH
— Thiy phan 1 este ma thu duge 2 mudi va 1 ancol thi este d6 1a este 2 chire tao bdi ancol 2 chirc R'(OH)2 va
2 axit don chirc RiCOOH va R.COOH

(RCOO)R’ + 2NaOH —“ 2RCOONa + R’(OH),
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Vi du: HCOO—CH>—CH>—OOC—CH3 + 24 aOH —“s HCOO4 a + CH3COO4 a + C2H4(OH)..
— Khi dé cho cong thirc ¢6 dang CnH2002 ¢6 k=1 ( ching han nhu C2H40>) thi ¢6 thé 1a:
+ Este no, don chirc, mach hd RCOOR™ (HCOOCH3).
+ Axit no, don chirc, mach hé RCOOH (CH3COOH).
+ Hop chat tap chirc chira nhém OH va CHO (HO-CH,-CHO)
B-LIPIT.
I - KHAI NIEM
Lipit la nhitng hop chat hitu co ¢6 trong té bdao song, khong hoa tan trong nudc nhung tan nhiéu trong cdc
dung méi hitu co khéng cuee nhie ete, clorofom, xang dau... Lipit gdm cht béo, sap, steroit, photpholipit.
Chung déu 1a nhitng este phirc tap va ta chi nghién ctra chit béo.

I1 - CHAT BEO
1. Khai niém
Chdt béo la trieste ciia glixerol véi axit béo, goi chung la triglixerit hay la triaxylglixerol.
+ Cic axit béo hay gap:
C17H35COOH hay CH3[CH:2]16COOH: axit stearic
C17H33COOH hay cis-CH3[CH2]7CH=CH[CHz]7COOH: axit oleic
Ci15H31COOH hay CH3[CH2]14COOH: axit panmitic
C17H31COOH : axit linoleic ( chtra 2 lién két d6i trong gbc HC)
= Axit béo la nhirng axit don chirc ¢6 mach cacbon dai, khong phan nhanh, c6 thé no hodc khéng no.
+ CTCT chung cua chat béo:
R'COO-CH,
R’*COO- ?H
R3COO-CH,
R', R%, R? 1a gbc hidrocacbon cua axit béo, co thé giéng hodc khac nhau.

Hay c6 thé viét CTTQ chat béo 1a (RCOO0):C;Hs
Thi du:
(C17H35C0O0)3CsHs: tristearoylglixerol (tristearin)
(C17H33C0O0)3CsHs: trioleoylglixerol (triolein)
(C15sH31C0OO0)3CsHs: tripanmitoylglixerol (tripanmitin)
2. Tinh chit vat li
4+ O diéu kién thuong: La chét 16ng hodc chét ran.
-R!, R% R*: Chu yéu la gdc hidrocacbon no thi chat béo 1a chét rin.
-R!, R% R*: Chu yéu la gdc hidrocacbon khong no thi chit béo 1a chit long.
4+ Khong tan trong nudc nhung tan nhiéu trong cac dung méi hitu co khong cuc: benzen, clorofom,.. .
4 2 he hon nudc, khong tan trong nudc.
3. Tinh chét ho4 hoc
a. Phan vng thuy phdn trong moi truong axit:

+ 50

(RCOO):;C3Hs + 3H20 ~—“— 3RCOOH + C3Hs(OH);

H+, 0
(CH;[CH,],(COO)C5H5 + 3I—§O<——>t 3CH;[CH,],4COOH + C3H5(OH);
tristearin axit stearic glixerol

b. Phan wng xa phong hod

(RCO0);C3Hs +32a0H —~» 3RCOO04 a + C;Hs(OH);
Chat béo xa phong glyxerol

0
(CH;3[CH,];,C00);C3;H5 + 3NaOH L 3CH;3[CH,];4COONa + C;H5(OH);
tristearin natri stearat glixerol

c. Phin teng céng hidro ciia chit béo long
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Chat béo chura gdc axit khong no tac dung v6i hidro & nhiét do va ap suét cao co 4 i xtc tac. Khi d6 Ha cong
vao noi doi C=C. Pay la qua trinh chuyén chat béo long thanh ran.

(C17H33CO0)C3Hs + 3Hy————5-> (C;7H35C00);C3Hs
(16ng) -10°C (rdn)

4. Ung dung

- Thirc 4n cho ngudi, 1a ngudn dinh dudng quan trong va cung cap phan 16n ning lugng cho co thé hoat
dong.

- La nguyén liéu dé téng hop mot s6 chét khac can thiét cho co thé. Bao dam su van chuyén va h?ip thu duoc
cac chat hoa tan duoc trong chét béo.

- Trong cong nghiép, mot luong 16n chit béo ding dé san xuat xa phong va glixerol. San xuat mot sé thuc
phém khac nhu mi soi, 6 hop,...

C-KHAI NIEM VE XA PHONG VA CHAT GIAT RUA TONG HOP ( Nam trong ndi dung giam tai)
I- XA PHONG

1. Khai ni¢m

Xa phong thuong dung la hdn hgp mubi natri hodc mu01 kali ciia axit béo, co thém mot s6 chat phu gia.

4+ Thanh phan chi yéu ciia xa phong thuong: La mudi natri cta axit panmitic hodc axit stearic. 4 goai ra
trong xa phong con c¢6 chat don (lam ting do cimg dé dac banh), chét tdy mau, chat diét khuan va chat tao
huong,...

2. Phwrong phap sin xuét

0
(RCOO0);C3Hs + 3NaOH—= 3RCOONa + C3H5(OH)s
chat béo xa phong
& Xa phong con dugc san xuat theo so do sau:

| Ankan I_> |axit cacboxylicl_> |mu61 natri cla axit cacboxylicl

Thi du:

o) 0
2CH;[CH,],,CH,CH,[CH,],CH; > 4CH5[CH,],,COOH
2CH3[CH2]]4COOH + N32CO3—’ 2CH3[CH2]14COON& + C02 + H20

Il - CHAT GIAT RUA TONG HQP

1. Khai niém

a hitng hop chat khong phai 1a mudi natri ctia axit cacboxylic nhung cé tinh ning giat rira nhu xa phong
duogc goi 1a chat giat rira téng hop.

2. Phwong phap san xuit

Pugc tong hop tir cac chat lay tir ddu mo.

’Dau md I_. ’ axit dodexylben¢ensunfon1c|_>’ natri dodexylbenzensunfonatl

Na,CO3

axit dodexylbenzensunfonic natri dodexylbenzensunfonat
3. Tac dung tiy rira ciia xa phong va chit giit rira tong hop
- Mudi natri trong xa phong hay trong chit giat rira tong hop c6 kha ning lam giam strc cing bé mit ciia cac
chét ban bam trén vai, da,... do d6 vé ban dugc phén tan thanh nhidu phan nho hon va duoc phan tan vao
nudc.
- Cac mudi panmitat hay stearat cua cac kim loai hoa tri IT thudng kho tan trong nué6ce, do do khong nén dung
xa phong dé giit rira trong nude cimg (nudc c6 chira nhidu ion Ca®", Mg?"). Cac mudi cia axit
dodexylbenzensunfonic lai tan duoc trong nudc cimg, do d6 chét giit rira ¢6 wu diém hon xa phong 1a c6 thé
giat rua ca trong nudc cing.

Trang S



Téng hop Iy thuyét 12 THPT QG

CHUONG 2 : CACBONHIDRAT

A. KHAI NIEM VE CACBONHIPDRAT

Cacbonhidrat (gluxit, saccarit) 12 nhitng hop chét hitu co tap chirc, c6 chira nhiéu nhém hydroxyl (-
OH) va c6 nhom cacbonyl ( -CO- ) trong phéan t, thuong c¢6 cong thirc chung la Co(H20)m.

Cacbonhidrat dugc chia thanh 3 nhém chinh:

- Monosaccarit 1a nhom Cacbonhidrat don gian nhat khong thé thuy phan duoc nita nhu glucozo va
fructozo (CsH1206)

- Disaccarit 1a nhom Cacbonhidrat ma khi thuy phan sinh ra 2 phan tr monosaccarit nhu saccarozo
va mantozo C12H22011.

- Polisaccarit: 1a nhom cacbohidrat phtrc tap ma khi thuy phan dén cing sinh ra nhiéu monosaccarit
nhu tinh bot va xenlulozo (CsH1005)n.

B. MONOSACCARIT
Monosaccarit 1a nhitng cacbonhidrat don gian nhat khong bi thuy phan.
Vi du : Glucozo va fructozo c6 cong thuc phan tir CeHi206.

B.1. GLUCOZO.

I. Tinh chét vat li va trang thai thién nhién:

Chat rin két tinh, khong mau, nong chay ¢ nhiét d6 146°C (dang a) va 150° (dang B), dé tan trong
nude. C6 do ngot kém dudng mia, c6 nhidu trong cac bd phan cua cdy va nhét 1a trong qua chin, dac biét 1a
trong qua nho chin nén con goi la dwdng nho, Glucozo cé trong co thé ngudi va dong vat (chiém 0,1% trong
mau nguoi).

II. Ciu tric phén tir.
Glucozo c6 cong thic phan tir 1a CéH120s, ton tai & dang mach hé va mach vong.
1. Dang mach hé.
Glucozo c6 céu tao ciia andehit don chirc va ancol 5 chue, co cong thirc c4u tao thu gon la
CH>OH-CHOH-CHOH-CHOH-CHOH-CH=0 Hoic viét gon: CHOH[CHOH]4CHO
2. Dang mach vong.
-4 hom-OH & Cs cong vao nhom C=0 tao ra 2 dang vong 6 canh la o va p.
-Trong dung dich, hai dang nay chiém wu thé hon va luén chuyén ho 1an nhau theo mot cén bang
qua dang mach ho.

6
CH ,0H

H oH

a-Glucozo Glucozo B-Glucozo
-ahom OH & vi tri s0 1 dugc goi 1a OH hemiaxetal

II1. Tinh chét hoa hoc.

Glucozo c6 céc tinh chét ciia nhém andehit va ancol da chic.
1. Tinh chit ciia ancol da chirc (poliancol)

a. Tac dung véi Cu(OH);:

dd glucozo hoa tan Cu(OH)2 ¢ t° thuong tao dd phirc ¢6 mau xanh

2C6H1206 + Cu(OH)2—(CsH1106)2Cu + 2H20

b. Phan &ng tao este
Khi Glucozo tac dung voi anhidrit axetic c6 thé tao ra este chita 5 goc axit :CeH70(OCOCHS3)s
2. Tinh chit ciia nhém andehit

a. Tinh Kkhir.

- Oxi hoa Glucozo bang phirc bac amoniac (Aga Os trong dung dich 4 Hs)
CH20OH[CHOH]4«CHO+2Agi O3+34 H3+H20—CH2OH[CHOH]4COO4 Ha+ 2Ag+24 Had Os.

- Oxi hoa Glucozo bang Cu(OH)2/a aOH khi dun néng tao két tua do gach.

CH:0H[CHOH]4+CHO+2Cu(OH)2+4 a0OH —"—» CH2OH[CHOH]4COO04 a+Cu20+3H20.
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natri gluconat
- Glucozo 1am mét mau dd nude brom:
CH:0H[CHOH]4CHO + Br2 +H20 — CH2OH[CHOH]4COOH + HBr
b. Tinh oxihoa

CH20H[CHOH]4CHO+H2 —¥-* 5 CHOH[CHOH]4CH20H ( Sobitol )
3. Tinh chat riéng ctia dang mach vong

Sn LOH S ,OH
H > H oH > H
2. H>1+ HOCH, B, H>1 +H,0
HO —12 OH HO —12 OCH;
OH H oH

Metyl a-glucozit
Khi nhom -OH & Ci d4 chuyén thanh nhém -OCHj, thi dang vong khong thé chuyén sang dang mach
ho duoc nira.
4. Phan vng 1én men

CsH120s6 %2C2H50H +2CO2

300-350¢
5. Pi¢u ché va wng dung
a. Diéu ché
(C6éH1005)n + nH20 — MO 5 nCeH 1206

b. Ung dung:
Glucozo 1a chit dinh dudng gia tri cia con nguoi. Trong y hoc glucozo lam thudc ting lyc. Trong cong
nghiép dung dé trang guong, trang rudt phich va la san pham trung gian trong qua trinh san xut ancol etylic
tir tinh bot va xenlulozo.

B.2. FRUCTOZO (Pong phan ciia GLUCOZO).
- Cong thirc phan tu CeH1206
- Cong thirc cau tao : CH20H-CHOH-CHOH-CHOH-C-CH20H
|
0]

Hogc viét gon: CH20H[CHOH]sCOCH.0H
-Trong dd fructozo c6 thé ton tai & dang £ mach vong 5 canh hodc 6 canh.

-O dang tinh thé: Fructozo ¢ dang £ vong 5 canh

1
HOCH, OH

6 1
HOCH
OCH, CH,OH 2| ol
SNH 2 OH H, OH
H } 4 OH 34 GCZO
OH H
OH H
o-Fructozo B-Fructozo

A \ s A r A y OH~
Trong moi truong ki€ém c6 sy chuyén hod:  Glucozo ——— Fructozo

* Tinh chat:

- Tuong tu glucozo, fructozo tac dung Cu(OH)2 cho dd phtrc mau xanh, tac dung Hz cho poliancol
(sobitol), tham gia p/u trang bac, p/u khir Cu(OH)2 /4 aOH cho két tiia d6 gach

- Khéc véi glucozo, fructozo khong lam mat mau dd nudc brom —— Dung phan tng nay dé phan
biét Glucozo véi Fructozo
C - PISACCARIT

Disaccarit 1a nhiing cacbonhidrat khi bi thuy phén sinh ra 2 phan tir monosaccarit.

Vi du : Saccarozo va Mantozo cong thirc phan tir C12H22011
C.1. Saccarozo
I. Tinh chit vat li, trang thai thién nhién:

Chat ran két tinh, khong mau, tan tdt trong nudc, néng chay & nhiét do 185°C, ¢ nhiéu trong mia, cu
cai duong, duong thét ndt (tir cum hoa thét nét)
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II. Cu tric phén tir.
Phan tu saccarozo gom 1 goc a-glucozo + 1 goc B-fructozo

6
CH ,0H

3 3
H oH OH H
Saccarozo hop boi a- Glucozo va - Fructozo.

II1. Tinh chét hoa hoc.

Saccarozo khong con tinh khtr vi khong con -OH hemixetal ty do nén khong thé chuyén sang dang
mach hd. Vi vy saccarozo chi con tinh chét ciia ancol da chirc va dic biét cé6 phan ng thuy phan ciaa
disaccarit.

1. Phéan rng cta ancol da chirc
Phan tng véi Cu(OH)2

2C12H22011+ Cu(OH)2— (Ci12H21011)2Cu+ 2H20
2. Phan ting thuy phéan

Ci2H2011+ H2O0 —2- 5 CsH1206 + CéH1206

Glucozo  Fructozo

3. Phan tmg véi sira voi Ca(OH)2 cho dung dich trong sudt (canxi saccarat).

C12H22011+ Ca(OH)2 + H20 — Ci12H22011.Ca0.2H20

IV. rng dung va san xuét dudng saccarozo
1.Ung dung: Saccarozo duoc dung nhiéu trong cong nghiép thuc pham, dé san xuét banh, keo, nuéc giai
khat. Trong cong nghiép dugc pham ding dé pha ché thude
2. San xuit dwong saccarozo.
C.2. Pong phin ciia saccarozo: mantozo

1. Céu tao.

- Phan tir mantozo do 2 gbc Glucozo lién két v6i nhau & Ci goc « - glucozo nay véi Cs clia gbe « -
glucozo kia qua nguyon tir oxi. Lion két o -C1-O-Cs goi 1a Uk « -1,4-glicozit

6

6
CH ,OH

3
H oOH

- Nhém -OH hemiaxetal & géc Glucozo' thir hai con tw do nén trong dung dich goc nay cé thé
mé vong tao ra nhém -CHO.

2. Tinh chit.

a. Thé hién tinh chét ciia poliancol gidng saccarozo, tac dung véi Cu(OH)2 cho phirc dong - mantozo.

b. C6 tinh khir tuong ty Glucozo (phan tng v&i Aga Os/a Hs tao két tia bac, phan ung véi Cu(OH):
/4 aOH dun néng tao két tiia d6 gach, 1am mat mau nuéc Brom)

c. Bi thuy phan sinh ra 2 phan tir Glucozo.

D. POLISACCARIT

La nhiing cacbonhidrat phirc tap khi bih thiry phan sinh ra nhidu phan tir monosaccarit.

Vi du: Tinh bot va xenlulozo déu c6 cong thirc phan tir (CeHi0O5)n
I- TINH BOT

1- Tinh chit vit li, trang thai thién nhién.

Tinh bot 1a chit rin v dinh hinh, mau tra’ing, khong tan trong nudc lanh, tan trong nudc noéng tao
dung dich keo (h6 tinh bot), 1a hop chét cao phan t c6 nhiéu trong cac loai hat (gao, mi, ngo...), ct (khoai,
san..) va qua (tdo, chudi..)

2. CAu tric phén tir

+ Tinh bt 1a hdn hop cua 2 loai polisaccarit 13 amilozo va amilopectin. Ca 2 déu c6 cong thirc (C-
6H1005)n 12 nhitng gbc a-glucozo.

Trang 8
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- Céu tric phan tir Amilozo: gbc a-glucozo lién két voi nhau béi lién két o-1,4-glucozit tao thanh
chuoi dai khong phan nhanh, xoan lai thanh hinh 16 xo.

CH ,OH

3 2
H oH

- C4u trac phan tor Amilopectin: gbc a-glucozo lién két v6i nhau béi lién két o-1,4-glucozit tao va
lién ket a-1,6-glucozit tao thanh chuoi phan nhanh.

3. Tinh chét ho4 hoc

La mdt polisaccarit co cAu trac vong xo4n, tinh bdt biéu hiéu rat yéu tinh chat cua mot poliancol, chi
biéu hién rd tinh chat thuy phan va phan ing mau véi iot.

a. Phan ung thuy phan

+ Thuy phén nh¢ xtc tac axit

(C6H1005)n + nH20 51 CeHi206
+ Thuy phan nh¢ enzim
Tinh bot —=2 P extrin—=22—Mantozo—22—glucozo

a-amilaza B-amilaza mantaza

b. Phan &rng mau véi dung dich iot:

4 ho dung dich iot vao 6ng nghiém dung dung dich h tinh bdt hodc vao mat cét cua ct khoai lang.

+ Hién tuong : Dung dich ho tinh bot trong éng nghiém ciing nhu mit cit cua ci khoai lang déu
nhudm mau xanh tim. Khi dun néng, mau xanh tim bién mat, khi dé ngudi mau xanh tim lai xuét hién.

+ Giai thich: a ho lién két hidro phan tr amilozo tao thanh cic vong xoan bao boc cac phan tir iot tao
ra hop chat mau xanh tim dic trung. Khi dun néng cac phan tr amilozo dudi ra, iot bi giai phong ra khoi
phan ti tinh bdt lam mat mau xanh tim d6. Khi dé ngudi, iot bi hép phu tr¢ lai lam dung dich ¢6 mau xanh
tim. Phan tmg nay duoc ding dé nhan ra tinh bot bang iot va nguoc lai.

4. Sy chuyén héa tinh bt trong co thé

Tinh bot —22 P extrin—=>— Mantozo—=2— glucozo

a-amilaza B -amilaza mantaza

Glucoro —%— CO , + H,0

enzim {J enzim
glicogen
5. Su tao thanh tinh bét trong ciy xanh
6nCOs + 5n HyQ —Aasdngmatirdi o 195, + 6nCO:

clorophin

II. XENLULOZO
1. Tinh chat vat li. Trang thai tw nhién.

Xenlulozo 13 chat ran, dang soi, mau tring, khong tan trong nude, tan dugc trong dung dich svayde (
dugn dich Cu(OH)2 trong a H3 ), c6 trong g , bong...
2. Céu triic phén tir
Xenlulozo 13 mét polime hop thanh tir cac mat xich B-glucozo ndi v6i nhau bai coc lion két B-1,4-
glicozit c6 cong thirc (CéH100s)n, phan tir xenlulozo khong phan nhanh, vong xoin
Trang 9
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n

M&i mit xich CeHi00s ¢6 3 nhom -OH tur do, nén c6 thé viét cong thic cua xenlulozo 1a [CeH702(OH)3]n

3. Tinh chét hoa hoc

Xenlulozo 13 polisaccarit va mdi mét xich ¢6 3 nhom -OH tu do nén xenlulozo ¢6 phan tmg thuy phan va
phén mg cuta ancol da chuc.

a. Phan Ung cua polisaccarit

(CsH100s)nt nH20 —25% 5 nCsH1206
b. Phan tng cua ancol da chuc
+Xenlulozo phan ung véi Ha O3 c6 H2SO4 dédc xuc tac
[CeH702(OH)3]n+3nHa O3 —225% 5 [CH702(04 O2)3]n+ 3nH20.
(Xenlulozo trinitrat)

+ Xenlulozo phan Gng v6i anhidrit axetic
[CsH702(OH)3]nt2n(CH3C0O)20 — [CsH702(OCOCH3)2(OH)]nt 2n CH3COOH
[CsH702(OH)3]n+3n(CH3C0O)20 — [CsH702(OCOCH3)3]n+ 3n CH3COOH

+Phan tmg véi nude Svayde: [Cu(a H3)4](OH)2

Xenlulozo phan tng véi nude Svayde cho dung dich phirc dong- xenlulozo ding dé san xuét to

dong-amoniac

Bang tom tit tinh chét ciia cacbonhidrat.

Glucozo Fructozo Saccarozo Mantozo | Tinh bot | Xenlulozo
+[Ag(a H3)2]OH | AgV + - Ag - i
+ cHsomHCl | Mew! " i Metyl i -
glicozit glicozit
+ Cu(OH)2 Dd xanh Dd xanh Dd xanh Dd xanh i -
lam lam lam lam
Xenlul
(CH3C0)20 + + + + + R
Hi O3/H>SOx + + + + 4 | Xenlulozo
triaxetat
" i i glucozo +
H>-O/H Fructozo glucozo | glucozo | glucozo

(+) c6 phan tng ; (-) khong c6 phan ung

Trang 10
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CHUONG 3: AMIN, AMINOAXIT VA PROTEIN

A. AMIN.
I — Khai niém, phén loai, danh phap.
1. Khai niém.
Khdi ni¢m: Khi thay thé mot hay nhiéu nguyén tir H trong phan tr 4 Hs bang mot hay nhiéu gbc
hidrocacbon ta dugc amin.

Thi dy
NH; CH;NH, CgHs-NH, CH;-NH-CH ; QNHZ

amoniac metylamin phenylamin dimetylamin xiclohexylamin
B I B I B 1l B I

- Bac cua amin: Bang s6 nguyén tir hidro trong phan tir 4 Hs bi thay thé boi gde hidrocacbon.
2. Phan loai.
— Dua vao dic diém ciu tao cta hidrocacbonc6 thé chia amin thanh amin thom (nhu anilin CeHsa H»), amin
béo (etulamin C>Hsa H») vao amin di vong( pirolidin...).
— Duya vio bac cua amin thi chia thanh amin bac mot (CH3CH2CH24 Ha), amin bac hai (CH3CH24 HCH3) va
amin bac ba ((CH3)34 ).
3. Pong phén.
- Nhém dinh chire - 4 guyén tir & con mot cip electron chua lién két nén c6 kha ning nhan proton (tinh bazo)
va ¢6 thé tao lién két hidro.
- Pong phén : Amin thudng c6 ddng phan vé mach cacbon, vé vi tri nhém chire va vé bdc ciia amin.
Thi du:

CH 3_CH 2_CH 2_CH 2_NH 2

CH ;—CH—CH ,—NH , Pdéng phdn vé mach cacbon
|
CH ;
CH 3_CH 2_CH 2_NH 2
CH ;—CH —CH , Pdng phdn vé vi tri nhdm chuc
[
NH ,

CH 3_CH Z_NH 2
CH;—NH—CH

4. Danh phap: Goi tén theo tén gdc chirc (tén gdc hidrocacbon + amin) va tén thay thé.

} Pdng phdn vé bdc cia amin

Thi du:
CTCT Tén goc — chirc Tén thay thé

CHsa H, Metylamin Metanamin
CH3CH: 4 H» Etylamin Etanamin
CH3CH2CH: 4 H» Propylamin propan-1-amin
(CH3)3a Trimetylamin a A -dimetylmetanmin
CH3[CH2]s 4 H> Butylamin butan-1-amin
C2Hsa HCoHs Dietylamin a -etyletanmin
CsHsa Ho Phenylamin Benzenamin

- Haa [CH2]6a H> Hexametylendiamin - Hexan-1,6-diamin

II — Tinh chat vt li.
- Metylamin, dimetylamin, trimetylamin, etylamin 1a nhiing chéat khi, mui khai, khé chiu, tan nhiéu trong
nude. Cac amin c¢6 phéan tir khdi cao hon 1a nhiing chét 16ng hodc ran, dé tan trong nudec giam dan theo chiéu
ting ciia phan tir khoi

- 4 hiét d6 s6i : Hidrocacbon < amin ancol. (c6 khéi lugng phén tir twong dwong ).

- Anilin 13 chat 1ong, khong mau, it tan trong nudc va nang hon nudc.
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- Céc amin déu rat doc.

III — CAu tao phén tir va tinh chit hoa hoc.

1. Cu tao phan tir

- Tuy thudc vao sb lién két va nguyén tir i tao ra voi nguyén tir cacbon ma ta cd amin béc I, bac II, bac II1.

R-NH , R—NH —R! R—N—R!
R2
Bdc I Bdc Il Bdc III

- Phén ttr amin c6 nguyén tir nito tuong tu trong phan tir 4 Hs nén cac amin c6 tinh bazo. 4 goai ra amin con
c6 tinh chét ciia gdc hidrocacbon.
2. Tinh chét hoa hoc
a. Tinh bazo
- Tac dung voi nudc: Dung dich cac amin mach hé trong nudc lam quy tim hod xanh, phenolphtalein hoa
hong.

CH sNH , +H ,0 === [CH;NH;]" + OH"
Anilin va cac amin thom phan tmg rat kém véi nudc.
- Tac dung véi axit

CeHsa Ha + HCl — [CeHsa H3]"Cl-

anilin phenylamoni clorua
R4 Hz + HCI — > RaHCl
Ra H> + Ha O3 — > RaHAO0; i i
Ra Hz + H2SO4 — Ra H3HSO4 hoac Ra H2 + H2SO4 — (Ra H3)2 SO4

RaH>+CO2+H0 — (R4 H3)2COs hoic Ra Hz + CO2 + H2O — Ra H3HCOs
R4H,+RCOOH —> RCOOH;aR’

R'4 H, + Hoa RCOOH —>  H»a RCOOH3a R’

R4 H>+R(COOH), —> R(COOH3aR):

Nhan xét:

- Céc amin tan nhiéu trong nudc nhu metylamin, etylamin,...c6 kha ning lam xanh gidy quy tim hodc lam
hong phenolphtalein, c6 tinh bazo manh hon amoniac nhd anh hudng ciia nhém ankyl.

- Anilin ¢6 tinh bazo, nhung dung dich cta né khong lam xanh gidy quy tim, ciing khong lam hong
phenolphtalein vi tinh bazo cta né rat yéu va yéu hon amoniac. D6 1a anh huong cua gdc phenyl (twong tu
phenol).

Tinh bazo: 4 aOH > C2Hsa H>> CHsa H2 > NH;3 > CeHsa Ha.

a éu gbc R 1a gdc ddy electron (gbc HC no) thi 1am ting tinh bazo, con néu géc R hut electron (géc HC

khong no va thom) thi lam giam tinh bazo.
b. Phdn wng voi axit nitro ( HNOy)
— Amin béo tao ancol va giai phong 4 » ( phan ng trong méi trudng axit )

C2Hsa Ha + HO-4 =0 —£“— CoHsOH + 4 2 + H20
— Amin thom tao mudi diazoi bén :

CoHsé H2 + HO-4 =0 + HCl —"%— C¢Hsa »"Cl" + H20.
¢. Phin ikng thé ¢ nhin thom ciia anilin

Viét gon : CeHsa Hz + 3Br> — CsHsBr3a Hz | + 3HBr.

két tiia mau tring
= & han biét anilin
(NH , NH ,

Br Br
\7 D) H,0
+ 3Br, + 3HBr
S l

Br
(2,4,6-tribromanilin)

IV. Diéu ché ;
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- Ttr 4 H3 va ankyl halogenua.
aH; —9LL 5 CHsa Ho — <40 (CH3)a H —951 (CH3)34 .
- Piéu ché anilin tir benzen. q
CéHs — CsHsa O2 — CeHsa Ho
Phuong trinh : C¢Hsa Oz + 6H Fe+—HCl> CsHsa Hz + 2H20.
V- MOT SO LUU Y KHI GIAI BAI TAP AMIN.
1. Phan éng dot chay amin. i o 7
- Hop chat chia C,H, a ¢6 CTTQ la CxHya « hay c6 thé viét la CaHon+2-2k+44 +.

- Phan ung dbt chay:
CoHonsroiedd  + 3”“‘2’””2 0, —“ nCO; +(n+1—k+%)HzO + %éz
nH20 — nCO2 — nN?2
nX =

1-k
- P6i v6i amin no, don chirc, mach hd (k=0, t=1) CaHon34 :

Cobad + 2312 0, 05 nCO, +(n+15)H:0 + %éz

nx = NH20 —Nco2 —N42

2. Phan tng thé hién tinh bazo clia amin.

H+

— Duva vao ti 1€ mol
n

ta xac dinh dugc do6 1a amin don chirc hay da chue.
— Tuong ty nhu a H3, amin c6 thé tic dung véi dung dich mudi c6 hidroxit két tia nhu Fe**, Mg, ... va
cling tao phirc véi Cu’, Zn*", Ag"...

B - AMINOAXIT
I — Khai niém.
1. Khai niém

Thi du:
NH , NH ,
alanin lysin

Aminoaxit la nhitng hop chdt hitu co tap chitc, phan tir chira dong thoi nhém amino (NHz) va nhém cacboxyl
(COOH).
CTTQ: (H24 )x~R—(COOH)y (x> 1,y >1)

2. Danh phap

- Xuét phat tir tén axit twong tng (t€n hé thdng, tén thuong) c6 thém tiép dau nglr amino va s6 hodc chir cai
Hi Lap (a, B...) chi vi tri ciia nhém & H> trong mach 1a tén thay thé, tén ban hé thong

- Céc o-amino axit c6 trong thién nhién thudong duogc goi bang tén riéng.

4 Tén goi cua mdt 0 amino axit.

Cong thue Tén thay thé Tén ban hé théng | Tén thuong Ky

hiéu

H24 -CH.-COOH Axit aminoetanoic | Axit aminoaxetic Glyxin Gly

CH3-CH(a Hz2)-COOH Axit 2- Axit o — Alanin Ala
aminopropanoic aminopropionic

(CH3)2CH-CH(a H2)-COOH Axit 2-amino-3- Axit o — Valin Val
metylbutanoic aminoisovaleric

H>a - (CH2)4-CH(a H2)-COOH Axit 2,6- Axit o,& — Lysin Lys
diaminohexanoic | diaminocaproic

HOOC-CH(4 H2)-CHz-CH>-COOH Axit 2- Axit o - Axit Glu
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|aminopentandioic| aminoglutaric | glutamic | |

( cac amino axit c6 trong co thé sinh vat 1a o — amino axit ).

- Cflu tao phan tir va tinh chit hoa hoc.
1. Cau tao phan tir: Ton tai dudi hai dang: Phan tur va ion ludng cuec.
+
H2N-CH2-COOH<_—> H3N-CH2-COO_
dang phén tlr ion luGng cuc
= Cac amino axit la nhitng hop chdt ion nén & didu kién thuong 13 chét ran két tinh, twong ddi d& tan trong
nudc va c6 nhiét do nong chay cao (phén huy khi dun néng).
2. Tinh chat hoa hoc ) ) ;
Cac amino axit 1a nhiing hop chat luong tinh, tinh chat riéng cua moi nhom chirc va c6 phan ung trung
ngung.
a. Tinh chat luéong tinh
+
HOOC-CHz-NHZ + HCl— HOOC-CHz-NH?,Cl-
H2N-CH2-COOH + NaOH —>H2N—CH2—COONa +H 20
b. Tinh axit — bazo ciia dung dich amino axit
- Gid str aminoaxit A 1a (H2a )x-R-(COOH)y.
+4 €u x<y thi A lam quy tim hoa do6
+4 éu x>y thi A lam quy tim hoa xanh
+a éu x=y thi A khong lam d6i mau quy tim
- Dung dich glyxin khéng lam d6i mau quy tim.
+

H,N-CH,~COOH == H;N-CH,-COO
- Dung dich axit glutamic 1am quy tim hoa hong

HOOC-CHQCHzC,IHCOOH = _OOC'CH2CH2C|:HCOO_

NH, *NH,

- Dung dich lysin l[am quy tim hoé xanh.

H,N[CH,],CH-COOH + Hy0 == H3;N[CH,],~CH-COQ + OH

NH, *NH,
c. Phan urng riéng ciia nhom —COOH: phdn vng este hod
HCI khi

H,N-CH,-COOH + GHsOH > H,N-CH,-COOC,Hs + H,0

Thuec ra este hinh thanh dudi dang mudi.

H»4 -CH>-COOC:H;s + HCl — C1"H;N —CH,COOC ,Hj
d. Phdn wng trung ngung

———————————— -— t0

.+ HI'NH-[CH,]5'CO-OH: + H-NH-[CH,]5-CO-1OH_+ H:-NH-[CH,]5-CO-IOH + ... —~

~NH[CH,|s-CO-NH-[CH,]s"CO-NH-[CH,]5-CO-... + nH,0
hay nH,N-[CH,]sCOOH - —NH—[CH,]s—CO)- + nH,0

axit e-aminocaproic policaproamit
I11 — Ung dung
- Céc amino axit thién nhién (hau hét 1a cac o-amino axit) la nhitng hop chdt co so dé kién tao nén cac loai
protein cua co thé song.
- Mubi mononatri cta axit glutamic dung lam gia vi thirc &n (mi chinh hay bt ngot), axit glutamic la thudc
hd tro than kinh, methionin 14 thubc bd gan.
- Céc axit 6-aminohexanoic (w-aminocaproic) va 7-aminoheptanoic (e-aminoenantoic) 14 nguyén liéu dé san
xuét to nilon nhu nilon-6, nilon-7,...

IV- MOQT SO LUU Y KHI GIAI BAI TAP VE AMINOAXIT.
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— Téc dung voi 4 aOH.. i q "
Ptpu: (H24 )a— R — (COOH)b + ba aOH = (H2a )a— R — (COOa a)» + bH20

b ="eort — 4§ nhom chire axit (COOH)
n

— Tac dung v61 HCL: )
Ptpu: (H24 )a— R — (COOH)p + aHC1 = (CIH34 )a — R — (COOH)p

n A . , 2
a = —< =6 nhom chirc bazo (a H2)
n

— Khi cho amino axit X tac dung voi dung dich axit (HCL...) roi 1iy san pham tac dung vira di véi dung dich
bazo (4 4 aOH) thi xem nhu X va HCl tac dung vira da véi 4 aOH.

— & guoc lai khi cho amino axit X tac dung voi dung dich bazo (4 aOH...) r6i ldy san pham tac dung vira di
v6i dung dich axit HCI thi xem nhu X va a aOH tac dung vira du véi HCL.

— Hop chit chira C, H, O, 4 c6 thé viét dudi dang CxHyO4 « hodc CnHani2+¢2kO74 ¢ (k 1a d9 boi). Do do
amino axit no, chira mot nhém a Hz va mot nhom COOH (z=2, t=1, k=1) ¢6 CTTQ 1a CnHon+1024

— Khi dé cho cong thitc CnHan+1024 ( chang han nhu C3H7024 ) thi d6 c6 thé 1a:

+ Amino axit H»a -R-COOH. (H24 -C2Hs-COOH)

+ Este ctia amino axit H2a -R-COOR . (H2a -CH2-COO-CH3).

+ Mudi amoni ctia axit cacboxylic R-COO-H3a -R’ ¢6 mét lién két d6i (CH.=CH-COOA4 Ha, hoic HCOO-
H34 -CH=CH>)

C - PEPTIT VA PROTEIN

I — Peptit

1. Khai niém, phan loai, ddng phan, danh phap, tinh chat vat ly.

a. Khai niém.

— Peptit 1a hop chét chira tir 2 dén 50 gdc a-amino axit lién két v6i nhau boi cac lién két peptit.
— Lién két peptit 1a lién két -CO-4 H- giita 2 don vi a-amino axit

lién két peptit

..~ NH- CH—CiN— (IZH—C—
R OHR> O
* Phan tir peptit hop thanh tir cac gbc a-amino axit bang lién két peptit theo mot trat tw nhat dinh. Amino axit
dau 4 con nhom 4 Ha, amino axit dau C con nhom COOH:
H:N-R;-CONH-R;-CONH-R3-CONH-.....-R;-COOH
Thi du: H,N-CH,CO-NH-CH-COOH
%_/ |

didu N u%_J

dau C
b. Phan loai: Cac peptit chia thanh 2 loai:
— Oligopeptit gdm cac peptit c6 tir 2 dén 10 gbc a-amino axit dwoc goi 1a di, tri, tetrapeptit.
— Polipeptit 1a nhitng phan tir peptit chira nhiéu gdc a-amino axit (tr 10 dén 50) hop thanh. Chiing 1 co s&
tao nén protein.
c. Déng phéan
— Mobi phén tir peptit gdm mot sé xac dinh céc goc o-amino axit lién két voi nhau theo mét trat ty nghiém
ngit, néu thay ddi trat tyr d6 s& tao nén cac peptit ddng phan.
— Vi du tir 2 amino axit Gly va Ala ta c6 dugc céc peptit 1a Gly-Gly; Gly-Ala; Ala-Gly; Ala-Ala.
— 4 éu phan tir peptit chita n géc o-amino axit khac nhau thi s dong phan loai peptit 13 n!
d. Danh phap.
— Tén cua peptit dugc hinh thanh bang cach ghép tén gbc axyl cua cac a-amino axit ddu 4 rdi két thiic bang
dau C (giit nguyén)
— Vi du: Ha24 -CH>-CO4 H-CH(CH3)-CO4 H-CH(CH3)-COOH glyxylalanylalanin (Gly-Ala-Ala).
e. Tinh chat vat 1y.
Céc peptit thuong & thé rén, c6 nhiét d6 nong chay cao va dé& tan trong nudc.
2. Tinh chit hoa hoc
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a. Phan wng thuy phan
HZN—CH-CO—NH—CH—CO—NH—CH—CO— NH—CHCOOH + (n- HH,0
R! R R3 R"
H hote OYf HoNCHCOOH + HoNCHCOOH:+ HoNCHCOOH + ..+ H;NCHCOOH
R! R R R"

b. Phdan vrng mau biure

Trong moi trudong kiém, Cu(OH): tac dung véi peptit cho mau tim (mau cua hop chat phic dong voi peptit
c6 tir 2 lién két peptit tré 1én). Pipeptit khong c6 phan ving nay do chi c6 1 lién két peptit.

3.MOQT SO LUU Y KHI GIAI BAI TAP PEPTIT.
- Peptit (n g-a.a) + (n-1) H20 — a-a.a
TI'Ol’lg do I'lpeptlt Naa — NH20.
- Peptit (n a-a.a) +naaOH — nmudicuao-aa + H20
- Peptit (n a-a.a) + (n-1)H20 + nHCl —n mubi cia a.a
- Mot amino axit X no, chira mot nhém 4 Hz va mot nhém COOH 13 CuHant1024 . 4 éu peptit tao nén tir
nhiing amino axit trén s€ c6 dang:
+ dipeptit X.2-H20: C20HanO34 2 hay CxH2x034 2.
+ tripeptit X.3-2H20: C3nHen-1044 3 hay CxHax-1044 3
+ tetrapeptit X.4-3H20: CanHsn-20s4 4 hay CxHax-2054 4
+ pentapeptit X.5-4H20: CsnH10n-3064 5 hay CxHax3064 5.
- Dt chay mét peptit ciing nhu d6t chay cac a.a ma né tao ra c6 s mol CO2 nhu nhau, nhung s6 mol H20
phai trir bdt HoO ma peptit can dé thity phan tao a.a

II — Prétein.
1. Khai niém: Protein la nhitng polipeptit cao phén tir ¢6 khoi lwong phén tir tir vai chuc nghin dén vai
triéu.
4 Phan loai:
* Protein don gian: La loai protein ma khi thity phan chi cho hdn hop cac a-amino axit.
Thi dy: anbumin cta 1ong trang tring, fibroin cua to tam,. ..
* Protein phuc tap: Puoc tao thanh tir protein don gian cong véi thanh phan “phi protein”.

Thi dy: nucleoprotein chira axit nucleic, lipoprotein chira chét béo,...
2. Céu tao phén tir : Pugc tao nén bai nhidu gdc a-amino axit ndi voi nhau bang lién két peprtit.

.. ~NH —CH —C—N—CH —C—NH —CH —C— ... hay (NH —CH —(I:I>

R! O H R?2 O R* O Ri  O/n
(n>50)
3. Tinh chat
a. Tinh chit vit li:
- Dang tdn tai: Protein c6 2 dang ton tai chinh 1a dang hinh s¢i va dang hinh cau. Dang hinh sgi nhu keratin
clia toc, mong, sung; miozin cua co bap; fibroin cua to tim, mang nhén. Dang protein hinh ciu nhu
anbumin ctia 10ng trang trimg, hemoglobin ctia mau.
- Tinh tan: Protein hinh s¢ khong tan trong nuéc trong khi protein hinh cau tan dwugc trong nudc tao thanh
dung dich keo
- Su d6ng tu: Khi dun nong hodac cho axit, bazo, mubi vao dung dich protein n6 s€ dong tu lai va tach ra khoi
dung dich
Thi du: Hoa tan 1ong tring trimg vao nudc, sau d6 dun soi, 10ng tring trimg s& dong tu lai.
b. Tinh chit hod hoc
- Bi thuy phan nho xtic tic axit, bazo hodc enzim : Protein — chudi polipeptit — a-amino axit
- C6 phan ung mau:
Protein + dd CuSO4/OH” — dung dich c6 mau xanh tim. (phan trng mau biure)
Protein + Hi O3 — hop chat mau vang.

IIT — Khai niém vé enzim va axit nucleic.
1. Enzim
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a. Khdi ni¢m: La nhitng chdt hau hét c6 ban chdt protein, ¢é khd nang xiic tdc cho cdc qud trinh hod hoc,
ddc biét trong co thé sinh vit.

* Tén ciia enzim: Xuat phat tir tén cua phan tng hay chét phan tmg thém dudi aza.

Thi du: enzim amilazat cho qua trinh thuy phan tinh bot (amylum) thanh matozo.

b. Diic diém ciia enzim

- Hoat dong xt ctia enzim co tinh chon loc rat cao: mdi enzim chi xuc tic cho mot su chuyén ho4 nhét dinh.
- Téc d phan vmg nho xiic tée enzim rat Iom, thuong 16n gip tir 10° dén 10! 1an tdc do cua cing phan tng
nh¢ xuc tac hoa hoc.

2. Axit nucleic

a. Khdi niém: Axit nucleic 1a polieste cuia axit photphoric va pentozo (monosaccarit c6 5C); moi pentozo lai
lién két v6i mot bazo nito (d6 1a cac hop chét di vong chua nito duoc ki hiéu 1a A, C, G, T, U).

* Axit nucleic thuong tong tai dudi dang két hop voi protein goi 1a nucleoprotein. Axit nucleic ¢ hai loai
dugc ki hi¢u 14 A2 D va AR4 .

b. Vai tro

- Axit nucleic ¢ vai trd quan trong bac nhét trong cac hoat dong cta co thé, nhu sy tong hop protein, su
chuyén cac thong tin di truyén.

- A4 D chira cac thong tinh di truyén. 4 6 1a vat liéu di truyen Y cap do phan tir mang thong tinh di truyén
ma hoa cho hoat dong sinh truong va phat trién cua cac co thé song.

- AR4 chu yéu ndm trong té bao chat, n6 tham gia vao qué trinh giai ma thong tinh di truyén.

Béng tom tit tinh chit :

Chit Amin bac 1 Amino axit Protein
Vin dé
Cong thire 2 R-CH-COOH —HN—CH—CO—NH—CH—CO—
chung Ra Hz @NHz 1I\IH2 Rl R2
Tinh chat hoa hoc
+ HCI X X X
+4 aOH X X
+ R’OH/khi X
HCI
+Br2(dd)/H20 X
Trung ngung X
Phan g biure X
+ Cu(OH)2
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Chuong 4: POLIME VA VAT LIEU POLIME

A-PAI CUONG VE POLIME
I — KHAI NIEM: Polime 13 nhitng hop chét ¢ phan tir khéi 16n do nhiéu don vi nhd goi 1a mat xich lién
két v6i nhau.

Thi dy: polietilen ¥CH,—CH,;, nilon-6 €NH-[CH,]5-CO); _

n: Hé sb polime hoa hay do polime hod.
- Céc phan tir nhu CH>=CH>, H»a [CH2]sCOOH: monome
* Tén goi: Ghép tur poli trude tén monome.
4 éu tén cia monome gdm hai cum tir tré 1én thi dugc dit trong ddu ngodc don.
Thi du:
polietilenrt CH,~CH,7;; poli(vinyl clorua)<€CH,~CHCly,
* Mot s6 polime c6 tén riéng:
Thi du:
Teflon: %CFZ_CFZ%}
Nilon-6: *fNH—[CHQ] —(:07Ln
Xenlulozo: (CeH1005)n
I1 - PAC PIEM CAU TRUC
+» Mach khong phan nhanh: amilozo, tinh bét,...
¢ Mach phan nhanh: amilopectin, glicogen,...
+» Mang khong gian: cao su Iuu hoa, nhya bakelit,. ..

) 000ao00 M0

b) %W%% a) mang khong phan nhdnh

b) mang phan nhdnh
¢) mang khong gian

IIT - TINH CHAT VAT Li
Céc polime hau hét 1a nhitng chét rén, khong bay hoi, khong c¢6 nhiét do néng chay xac dinh. Polime khi
néng chay cho chit léng nhot, dé ngudi rén lai goi 1a chat nhiét déo. Polime khong noéng chay, khi dun bi
phan huy goi 1a chat nhiét ran.
IV — TINH CHAT HOA HOQC (Giam tii).
1. Phan @ng phén cit mach cacbon
%+ Polime c6 nhom chirc trong mach dé bi thuy phan
+ O
Thi du (C6H1005)n + nH20 —> nC6H1206
Tinh bdt Glucozg
% Polime trung hop bi nhiét phan & nhiét d6 thich hop tao thanh cac doan ngén, cudi cing thanh monome
ban dau (phan tng gidi tring hop hay phan Gng depolime hod)
Thi du: *((IiH—Cszf W nCH=CH,
CeHs CeHs
polistiren stiren
2. Phan wng giir nguyén mach cacbon

Cl
|
CHz_CH: (II_CHz +nHCl— <CH2_ CH2_ ?'CHQ}
CH3 n CH3 n

poliisopren poliisopren hidroclo hoa
3. Phan wng tang mach polime ( khiu mach)
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¢ Phan ung luu hoa chuyén cao su thanh cao su luu hoa.

’0

P
% Phan ing chuyén nhua rezol thanh nhya rezit.

OH OH
CH, O CH;,
CHOH /n CH,
+ —_— +I1H2O
O CH,
CH,
OH n
OH n

V - PHUONG PHAP DIEU CHE
1. Phan wng trung hop: Tring hop la qua trinh két hop nhiéu phdn tir nhé (monome) giong nhau hay twong
tir nhau thanh phan tir I6n (polime).
% Diéu kién can vé cau tao ctia monome tham gia phan tng tring hop la trong phan tir phai c6 lién két boi
(CH2=CHaz, CH2=CH-Cl, CH>=CH-CH-CHpa,...) hoic 1 vong kém bén c6 thé mo ra nhur:
/CHZ_CHZ_C:O
CH,—CHy, H,C
2/ \
0 CH,—CH,—NH,...

Xt, tO, P
nCH,=CH *<CH2— gHj
Cl Cl /n

vinyl clorua poli(vinyl clorua)

CH~CH—C=0

H,Q —5 *<NH[CH2]5CO%
CH,—CH,—NH

caprolactam capron
2. Phén @ng trung ngung
nHOOC-C¢H,-COOH + nHOCH,-CH,OH £
{C0-C¢H,4-CO-OC,H,~OF, +2nH,0
poli(etylen-terephtalat )

Thi du:

0
nH,N-CH,]-NH, + nHOOC-[CH,],-COOH —»
- NH—[CH,]s~NHCO—[CH,];—CO+; +2nH,0
poli(hexametylen adipamit) hay nilon-6,6
% Tring ngung la qud trinh két hop nhiéu phéan tir nhé (monome) thanh phén tir Iom (polime) dong thoi gidi
Pphong nhiing phan tir nho khac (thi du H20).
% Diéu kién can vé cdu tao ciia monome tham gia phdn g trimg ngung la trong phdn tir phdi cé it nhat
hai nhom chire co kha nang phan ung.
- UNG DUNG: Vit liéu polime phuc vu cho san xuét va doi séng: Chét déo, to,cao su, keo dan.
B- VAT LIEU POLIME
I- CHAT DEO
1. Khai niém vé chit déo va vat liéu compozit
- Chét déo 1a vat liéu polime c6 tinh déo.
- Vat liéu compozit 12 vat liéu hdn hop gom it nhat hai thanh phan phén tan vao nhau va khéng tan vao
nhau.
Thanh phan cua vat liéu compozit gdm chét nén (polime) va cac chat phu gia khac. Cac chat nén c6 thé 1a
nhya nhi¢t déo hay nhya nhiét ran. Chat don co thé 1a soi (bong, day, poliamit, amiang,...) hodc bot (silicat,
bot nhe (CaCO:s), bt tan (3Mg0.4S102.2H20),...
2. Mt s6 polime dung 1am chit déo
a) Polietilen (PE): ~CHy—CH, -
PE 14 chat déo mém, nong chay & nhiét do trén 110°C, co tinh “tro twong d6i” cua ankan mach khong phan
nhanh, dugc dung lam mang mong, vat li€u dién, binh chira,...
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b) Poli (vinyl clorua) (PVC): ‘(CHZ— qH7L
Cl

PVC la chat ran v6 dinh hinh, cach dién tot, bén voi axit, duge dung lam vat liéu cach dién, ong dan nudc,

vai che mua.

c
¢) Poli (metyl metacylat) : CHZ—(I:
COOCH;3/n

La chat rin trong sudt cho anh sang truyén qua tot (gan 90%) nén dugc dung ché tao thuy tinh hiru co
plexiglat.

d) Poli (phenol fomandehit) (PPF)

Co 3 dang: 4 hua novolac, nhya rezol va nhua rezit

- So d6 diéu ché nhua novolac:

OH OH
. aCHO0_ CH,OH H',75°C.
-I’IH20

ancol o-hidroxibenzylic nhua novolac
- Piéu ché nhua rezol: Pun néng hdn hop phenol va fomandehit theo ti 1€ mol 1:1,2 (xt kiém), thu dugc nhua
rezol.
- Piéu ché nhua rezit:

> 140°C _
Nhuva rezol ———— Nhua rezit
dé ngudi

OH OH OH
O OO

CH,OH
Mot doan mach phan t nhua rezol

OH OH OH
©CH2@CH2©CHZ_
CH, CH,

Mot doan mach phan ti nhya rezit

II-TO

1. Khai niém

- To 1a nhiing polime hinh soi dai va mdanh v6i dé bén nhét dinh.

- Trong to, nhitng phan tir polime c6 mach khong phan nhanh, sip xép song song v&i nhau.

2. Phan loai

a. To thién nhién (san c6 trong thién nhién) nhu bong, len, to tam.

b. To hod hoc (che tao bang phuong phap hoa hoc)

- To tong hop (ché tao tir polime tong hop): to poliamit (nilon, capron), to vinylic thé (vinilon, nitron,...)
- To bén téng hop hay to nhén tao (xuat phat tir polime thién nhién nhung dugc ché bién thém bang con
duong hoa hoc): to visco, to xenlulozo axetat,...

3. Mt so loai to tong hop thwong gip

a. To nilon-6,6
0

nH,N-CH,]-NH, + nHOOC-[CH,],-COOH —»
- NH—[CH,]s~NHCO—[CH,];—CO+; +2nH,0
poli(hexametylen adipamit) hay nilon-6,6
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- Tinh chét: To nilon-6,6 dai, bén, mém mai, ong muot, it thdm nudec, giat mau kho nhung kém bén véi
nhiét, voi axit va kiém.

- Ung dung: Dét vai may mac, vai lot sim lép xe, dét bit tat, bén lam day cap, day du, dan ludi,...

b. To nitron (hay olon)

CN CN /n
acrilonitrin poliacrilonitrin
- Tinh chat: Dai, bén voi nhiét va giir nhiét tot.
- Ung dung: Dét vai, may quan 4o 4m, bén len dan 4o rét.
¢. To enang.

RCOOR|,
nCH,=CH ———~ *CCHfICHj

nHz4 -(CH2)6-COOH —*— [ -4 H-(CH2)6-CO- ]n
II1 - CAO SU
1. Khai niém: Cao su la vdt liéu co tinh dan héi.
2. Phan loai: C6 hai loai cao su: Cao su thién nhién va cao su tong hop.
a. Cao su thién nhién
% CAu tao:

250-300°C
—_—

Cao su thién nhién isopren

= Cao su thién nhién 1a polime cua isopren:

J(CHQ—clzzctH—CHﬂL n =1.500 - 15.000

% Tinh chét va ung dung

- Cao su thién nhién c6 tinh dan hdi, khong dan dién va nhiét, khong thidm khi va nudc, khong tan trong
nudc, etanol, axeton,...nhung tan trong xang, benzen.

- Cao su thién nhién tham gia dugc phan tmg cong (Hz, HCI, Cla,...) do trong phan tir c6 chtra lién két doi.
Tac dung duoc v6i luu huynh cho cao su luu hoa cé tinh dan hdi, chiu nhiét, 1au mon, kho hoa tan trong céc
dung méi hon so voi cao su thuong.

- Ban chét ctia qua trinh luu hoa cao su (dun noéng ¢ 150°C hdn hop cao su va luu huynh véi ti 16 khoang
97:3 vé khdi luong) 1a tao cAu ndi —S—S— gitra cac mach cao su tao thanh mang luéi.

T

\"\/——] s e > >
\g\% \g\%
N U VAN S >

b. Cao su tong hop: La loai vat liéu polime fwong tu cao su thién nhién, thuong duogc diéu ché tir cac
ankadien bang phan ung trung hop.
++ Cao su buna
Na
HCHQZCH_CH:CHZ T’%CHZ_CH:CH_CHQ%
7, xt
buta-1,3-dien polibuta-1,3-dien
Cao su buna c6 tinh dan hoi va ¢ bén kém cao su thién nhién.
+«+ Cao su buna-S va buna-N
0
nCH,=CH-CH=CH, +n‘CH:CH2%> (CHQ—CH:CH—CHfQH—Cﬂzj
C6H5 C6H5 n
buta-1,3-dien stiren cao su buna-S
0
nCH,=CH-CH=CH, +nCH,=CH ‘—xtp» CHZ*CH:CH*CHZ*‘CH*Csz
n

CN CN
buta-1,3-dien acrilonitrin cao su buna-N

IV - KEO DAN TONG HQP(Giam tii).
1.Khai niém: Keo dan la vat liéu co kha nang két dinh hai manh vt liéu rdn giéng hodc khac nhau ma
khong lam bién déi ban chdt cia cdc vit lidu duoc két dinh.
2. Mt s6 loai keo dan tong hop thong dung
a. Nhua va sam: La dung dich déc cua cao su trong dung moéi hitu co.
b. Keo dan epoxi: Lam tir polime c¢6 chira nhém epoxi
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0

¢. Keo dan ure-fomandehit
0

t, xt
nH,N-CO-NH, + nCH,=0 ——= {HN~CO-NH-CH,7; +nH,0
poli ( ure-fomandehit )
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Chuong 5: PAI CUONG VE KIM LOAI

A- GIOI THIEU CHUNG

1- VI TRi CUA KIM LOAI TRONG BANG TUAN HOAN

- 4 hom IA (trir H), nhom IIA,IIIA (trir B) va mot phan ctia cac nhom IVA, VA, VIA.

- Cac nhém B (tir IB dén VIIIB).

- Ho lantan va actini.

2 — CAU TAO CUA KIM LOAI

- 4 guyén tir caa hau hét cac nguyén td kim loai déu c6 it electron & 16p ngoai cung (1, 2 hodc 3e).
Thi du: da:[ael3s’ Mg [de]3s® Al [4e]3s%3p'

- Trong chu ki, nguyén tir ciia nguyén té kim loai c6 ban kinh nguyén tir 16n hon va dién tich hat nhan nho
hon so v6i cac nguyén tir ciia nguyén t6 phi kim.

Thi du:

énéa 12Mg 3Al 14Sim€ 15P 16S » 1ClL
0,157 0,136 0,125 0,117 0,110 0,104 - 0,099

B - TINH CHAT VAT LY CUA KIM LOAI

1. Tinh chit chung: O diéu kién thudng, cac kim loai déu ¢ trang thai ran (trir Hg), c6 tinh déo, dan dién,
dan nhiét va c6 anh kim.

2. Giai thich

a. Tinh déo

Kim loai c6 tinh déo 1a vi cac ion duong trong mang tinh thé kim loai c6 thé truot 1én nhau d& dang ma
khong tach roi nhau nho nhing electron tu do chuyén dong dinh két chiing véi nhau.

-4 hiing kim loai c6 do déo cao la: Au, Ag, Al, Cu...

b. Tinh dén dién

- Khi dat mot hiéu dién thé vao hai dau day kim loai, nhiing electron chuyén dong tu do trong kim loai s€
chuyén dong thanh dong c6 hudng tir cuc am dén cuc duong, tao thanh dong dién.

- O nhiét d cang cao thi tinh dan dién cua kim loai cang giam do ¢ nhiét do cao, cac ion dwong dao dong
manh can trd dong electron chuyén dong.

- M6t s6 kim loai dan dién t6t nhu: Ag, Cu, Al Fe..

c. Tinh din nhiét

- Cac electron trong ving nhiét d cao c6 dong niang 16n, chuyén dong hdn loan va nhanh chong sang ving
c6 nhiét do thap hon, truyén ning luong cho cac ion duong & ving nay nén nhiét do lan truyén duogc tir ving
nay dén vung khac trong khdi kim loai.

- Thuong céac kim loai dan dién tét cling dan nhiét tdt.

d. Anh kim

Cac electron ty do trong tinh thé kim loai phéan xa hau hét nhitng tia sang nhin théy duoc, do d6 kim loai co
vé sang 1ap lanh goi 14 anh kim.
Két ludn: Tinh chat vat li chung cua kim loai gdy nén béi sw c6 mdt ciia cdc electron tw do trong mang tinh
thé kim loai.

4 Khong nhiing cic electron tu do trong tinh thé kim loai, ma dic diém cau trac mang tinh thé kim loai, ban
kinh nguyén ti,...cling anh hudng dén tinh chét vat li ciia kim loai.

% 4 goai mot sd tinh chét vat 1i chung ciia cac kim loai, kim loai con c6 mét sb tinh chét vat 1i khong gidng
nhau.

- Kh01 luong riéng: 4 ho nhét: Li (0,5g/cm?); 16n nhat Os (22,6g/cm?).

- 4 hiét d6 néng chay: Thap nhit: Hg (—39°C); cao nhit W (3410°C).

- Tinh cung: Kim loai mém nhat 1a K, Rb, Cs (dung dao cit duoc) va cung nhét 1a Cr (c6 thé cit dugc kinh).
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C. TINH CHAT HOA HQC CHUNG CUA KIM LOAI
- Trong mdt chu ki: Ban kinh nguyén tir ciia nguyén t6 kim loai < ban kinh nguyén tir cia nguyén té phi
kim.
- S6 electron hoa tri it, Iyc lién két v6i hat nhan twong ddi yéu nén chung dé tach khoi nguyén ti.
= Tinh chét hod hoc chung cua kim loai 1a tinh khu.
M — M™ + ne
1. Tac dung véi phi kim

a. Tac dung vai clo
0 +3 -1

We + 3&12 — 2FeCl,
b. Tac dung voi oxi
0 0 O 3 2
2Al + 30— 2A1,0;
0 0 (O 4832
3Fe + 2Q-> FC304
c. Tac dung voi luu huynh
Vi Hg xay ra & nhiét do thuong, cac kim loai cin dun ndng.
0 40
Fe + S— FeS
0 0 +2 -2
Hg + S — HgS
2. Tac dung vé6i dung dich axit
a. Dung dich HCI, H»SOy lodng.
KL + dd axit —— dd mudi (KL c6 héa tri thip)+ Ha.
M + H' — M + Ha.
Diéu kién: kim loai M phai dimg truéce H trong diy dién héa.
- Tinh khéi lwong mudi sunfat thu duoc khi hoa tan hét hdn hop kim loai bang H2SO4 lodng giai phong Ho:
Msunfat = lnh2 + 96nmn2
- Tinh khéi lwong mudi clorua thu dugc khi hoa tan hét hdn hop kim loai bang dd HCI giai phong Ho:
m clorua = Mp? +71np2
- Tinh khéi lvgng mudi sunfat thu dugc khi hoa tan hét hdn hop oxit kim loai bang H2SO4 lodng:
) ) Munfat = Mn” + 80nm2s04 .
- Tinh khoi lugng mudi clorua thu dugc khi hoa tan hét hon hop oxit kim loai bang dd HCI:
m clorua = Inh2 +27,5an1

b. Dung dich HNOs, H:S0, diic: Phan tmg v6i hau hét cac kim loai (trir Au, Pt)
0 +5 +2 +2
3Cu + 8HNQ (lodng)— 3Cu(NO3), + 2NO +4H,0
0 +6 +2 +4
Cu + 2HS0, (dic) — CuSO, +S0, +2H,0

&1: M + HNO3 —» M(NO3)n + san phlem Kkhw (NO, NO2, N2, N2O, NH4NO3) + H0
- San pham khir 1a gi tly thudc vao ban chat kim loai va nong d6 dung dich Ha Os.

+ Dbi véi kim loai trung binh va yéu ( nhu Fe, Cu, Ag..) tac dung v6i Ha Os dic tao khi 4 O2 va voi
Ha O3 lodng cho khi 4 O.

+ Dbi voi cac kim loai manh nhu Mg, Al, Zn... v6i Ha O3 ddc cho khi 4 Oz va véi Ha O3 lodng né
6 thé khu sau hon sinh khi 42,420, 4 0, hodc c6 thé tao mubi 4 Hq'.
< Tim san phém khtt dua vao dinh luat bao toan sd mol electron

Xoigp gy =X i e ks
KL"KL sp kht™ g, khiy NO3 /tao mudi

VD : iA‘nA +iB.nB = 3nNO +1.nN02 +10}1N2 +8nN20 +8nNH4NO3
Véi: ikL=sbe nhuong cua kim loai = hoa tri cao nhét cua kim loai.
isp khur = s0 e nhan cua sp khu. i, = 3e ;i,, =le;i, =10e;i,, =8e3i,y, v, =8e

Tinh khéi lwong mudi nitrat kim loai thu dwoc khi cho hdn hop cac kim loai tac dung Ha O3.

‘ o Muuéi = My + 62( 3nno + nnoz2 + 8nnzo +10nN2+ 8nnHano3) + 80nHano3

| O Luuy: +) Khong tao ra khi nao thi s6 mol khi d6 bang 0.
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2 Tim s6 mol axit tham gia phan tng:

= ] ,.+50 N .
nHN03 )2 (lsp khie- T3 trong spk)nsp Khit

VD :n =4n +2.n +12n,, +10n +10n
HNO3 NO NO2 N2 N20 NH 4NO3

TH2: M + H2SO4 — M2(SO4)n + séan ph::;lm khw g’ (S, SO, H>S) + H,0
> iKL'nKL =y isp khﬁ“nsp ‘hit

< Tim san phém khtr dua vao dinh luat bao toan sd mol electron: . .
VD : iyhy+ipng= 2nSO2 +8.nHZS +6ng

2 Tim khéi lugng mubi sunfat thu dugc:

_ . 96 _
m e sunter — 10 KL pi + (z lspk'nspk)‘7 =m KL pi + (3-ns+n802 +4nH2S)'96

i P9 o
sp khu » R 2 ,
n =>( +s8 S trong sdn pham khit).n ]
H,50, 2 sp khit

2 Tim s6 mol axit tham gia phan tng:

VD :n =4ng +2.n +5n
H2S04 S SO2 H2S

& Chu y: Khi cho Fe tac dung v6i Ha O3, H2SO4 d,nong néu sau phan tmg Fe du thi mudi sinh ra 1a mudi
Fe?'.
Fe + 2Fe** — 3Fe**

& Luuy: +)Khong tao ra khi nao thi sé mol khi d6 bang 0.
+) Gia tri nui 03 khong phu thude vao sb kim loai trong hdn hop.
+)Chua y khi tac dung véi Fe** vi Fe khir Fe>* vé& Fe?" nén s6 mol Ha O3 di dung dé hoa tan hdn
hop kim loai nho hon so véi tinh theo cong thirc trén. Vi thé phai n6i rd Ha O3 aw bao nhiéu %.
+ Mot s6 kim loai nhu Fe, Al, Cr bi thu dong hoa trong Ha Os dic ngudi, H>SO4 dic ngudi.

3. Tac dung vo6i nuwéce
- Cac kim loai ¢6 tinh khir manh: kim loai nhém IA va IIA (tr Be, Mg) nhu Li, K, Ba, Ca, 4 a..khtr H2O dé
dang ¢ nhiét do thuong.
- Cac kim loai c6 tinh khir trung binh chi khit nuéc ¢ nhiét d¢ cao (Fe, Zn,...). Cac kim loai con lai khong
khtr dugc H20.
0 +1 +1 0

2Na + 2H,0 — 2NaOH +H,

Fe + HoO —™ 5 Fe304 + Ha. Fe + HoO —2¢ 5 Fe304 + Ho
4. Tac dung v6i dung dich mudi: Kim loai manh hon c6 thé khir dugc ion cta kim loai yéu hon trong dung
dich mudi thanh kim loai tu do. Phan tg xay ra theo chiéu ddy dién hoa va bat dau tir Mg.

Fe + CusO, —= FeSO, + Cu
5. Tac dung vo oxit lim loai.
-4 hiing kim loai manh nhu Mg, Al, 4 a... co thé khir cac oxit kim loai thanh kim loai yéu hon.
Vidu: Al + Fes0s —* ALO; + Fe

D — DAY PIEN HOA CUA KIM LOAI
1. Cap oxi hoa — khir ciia kim loai
Agh+le = Ag
Cu*t +2e== Cu
Fe’* + 2e == Fe
— —
[O] (K] )
Dang oxi hoa va dang khir ctia cing mot nguyén t6 kim loai tao nén cap oxi hoa — khir ctia kim loai.
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Thi dy: Cip oxi hoa — khir Ag'/Ag; Cu**/Cu; Fe*'/Fe
2. So sanh tinh chit ciia cic cip oxi hoa — khir
Thi du: So sanh tinh chét cia hai cip oxi hod — khir Cu?*/Cu va Ag'/Ag.
Cu+2Ag" — Cu* +2Ag
Két luan: Tinh kht: Cu > Ag
Tinh oxi hoa: Ag" > Cu?"

3. Day dién hoa cia kim loai
K™ Nat Mg?* AP zn®* Fe** Ni?* sn?* Pb*t H'Y Cu®t Agt Al
Tinh oxi hod cla ion kim loai tang

K Na Mg Al Zn  Fe Ni Sn Pb H, Cu Ag Au

Tinh khr cda kim loai gidm
4. Y nghia diy dién hoa cia kim loai
Dy doan chiéu cuia phan tg oxi hod — khir theo quy tic o: Phan tng giita hai cap oxi hoa — khir s& xay ra
theo chiéu chit oxi hod manh hon s& oxi hoa chat khit manh hon, sinh ra chét oxi hoé yéu hon va chit kht
yéu hon.
Thi du: Phan tng gitra hai cp Fe?"/Fe va Cu®'/Cu xay ra theo chiéu ion Cu®>" oxi hoa Fe tao ra ion Fe*" va

Cu.
Fe2+ Cu2+
<
Fe T~ Cu

Fe + Cu** — Fe?' + Cu
Tong quat: Gia sir ¢6 2 ¢ip oxi hod — khir X**/X va YY/Y (cap X**/X dung trude cap YV'/Y).

X YT

Phuong trinh phan Gng:
Y+ XX+ Y.

5.MOQT SO DANG TOAN VE KIM LOAI TAC DUNG VOI DUNG DICH MUOL.
5.1. PHUONG PHAP GIAI BAI TOAN MOQT KIM LOAI TAC DUNG VOI DUNG DICH CHUA
MOQT MUOI

1.1- Phwong phap:

Dang bai tap nay thuong cho dudi dang nhiing mot 1a kim loai vao mot dung dich mudi,sau phan tmg
1ay 14 kim loai ra khoi dung dich rdi can lai thdy khdi luong 14 kim loai thay dbi.

Phuong trinh: kim logimn + mudi > Mubi méi + kim loai m&ipsn.

+ 4 éu d8 bai cho khdi lugng 14 kim loai ting hay giam 12 m thi 4p dung nhu sau:

Khéi luong 14 kim loai tang 1én so véi trude khi nhing ta co:

|mkim loai bim vio = Mkim loai tanra = M¢in

Khéi luong 14 kim loai giam so véi trude khi nhing ta co:

|mkim loai tan ra = IMkim loai bAm vao = mgiﬁm|
+ a ¢u dé bai cho khoi luong 14 kim loai tdng hay giam 1a x% thi ta ap dung nhu sau:
Khoi Iwong 14 kim loai tang 1€n x% so véi trude khi nhing ta co:

X
I kim loai bam vio = Mkim loai tanra = Mpa* —

100
Khdi lvong 14 kim loai giam xudng x% so véi trudc khi nhing ta cé:

X
Mkim loai tan ra = IMkim loai bam vao = Mpa* —

100
Véi mpa 12 khoi lugng ban gﬁu ctia thanh kim loai hodc dé s& cho san khoi lugng kim loai ban dau.

5.2. PHUONG PHAP GIAI BAI TOAN MOT KIM LOAI TAC DUNG VOI DUNG DICH CHUA
HON HQP MUOIL.
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2.1- Phwong phap:

Can luu v dén thir tu céac phén tng: Ion kim loai trong cac dung dich mudi 1an luot bi khir theo thir tu
giam dan tinh oxi hoa. 4 ghia 1a kim loai s€ tdc dung v¢i ion kim loai c6 tinh oxi hdéa manh trudc.
Vi du: Cho Mg (z mol) phan tng véi dung dich chira dong thoi FeSOs a mol va CuSOs b mol thi ion
Cu?" s& bi khtr trudc va bai toan dang nay thudng giai theo 3 trudng hop:
Mg + CuSO4 — MgSO4 + Cu (1)
Mg + FeSO4 — MgSOa4 + Fe (2)
TH 1: Chi xay ra pt(1). 4 ghia 14 pi(1) xay ra vira du lic d6 dung dich sau phan tmg gém: MgSOs,
FeSO4 chua phan tng va chit rin chi ¢6 Cu.
TH 2: Xay ra ca 2 pi(1) va (2) vira du. 4 ghia 1a dung dich thu duoc chi c6 MgSO4 va chat rin gom Cu
va Fe.
TH 3: Pir(1) xay ra hét va pir(2) xay ra mot phan, lic nay lai c6 2 kha ning xay ra
- Sau phéan ung (2) FeSO4 du:
S6 mol FeSO4 du 1a (a-x) mol voix la s6 mol FeSO4 tham gia phan ung (2).
Luc d6 dung dich sau phan tmg gém: MgSO4, FeSOudy va chit rin gom Cu va Fe.
- Sau phan ung (2) Mg du:
S6 mol Mg du 14 z — (a+b) véi (a+b) 1a s6 mol Mg phan tmg véi 2 mubi.
Luc d6 dung dich sau phan tmg gdbm: MgSO4 va chét rin gom Cu, Fe va Mg du.
Bai toan dang nay thudng chi xay ra trudng hop 3, dé giai dugc ta can chu ¥ qui tic sip xép cua diy dién
hoéa, cip chit nao xdy ra truge va chi y cach dat s6 mol vao phuong trinh cho phu hop. Phéi xac dinh dugc
dung dich va chat rin sau phan tmg gdm nhiing chét nao véi s6 mol bao nhiéu.
5.3. PHUONG PHAP GIAI BAI TOAN HON HOP KIM LOAI TAC DUNG VOI DUNG DICH
CHUA MQT MUOL.

3.1- Phwong phap:

Khi cho hdn hop kim loai vao dung dich chira 1 mubi ta can cht y dén tht ty cia cac phan ung xay
ra: Kim loai nao c6 tinh khir manh hon s& phan tng v6i ion kim loai trong dung dich mubi trude. 4 éu sau
phan tmg ion kim loai van con thi phan tng tiép voi kim loai ¢6 tinh khir manh tiép theo.

Déi véi nhimg bai toan chwa cho s6 mol cy thé ta phai 1ap cac truong hop dé giai.
Vi du: Cho hén hop Mg (a mol) va Fe (b mol) tac dung v6i dung dich chira x mol CuSOs thi Mg s&
phan g trudce, khi ndo Mg hét ma CuSOs van con thi phan tng tiép voi Fe. Bai toan nay ciing ¢6 3
truong hop c6 thé xay ra theo thtr ty nhu sau:
Mg + CuSO4— MgSO4+ Cu )

Mol a >q >a
Fe + CuSOs — FeSOs4+ Cu ()
Mol x < X >x

TH 1: Chi xay ra phan tng (1). Luc d6 dung dich chi c6 MgSO4 va chat ran gdbm Cu, Fe con nguyén va
¢6 thé c6 Mg con du. . o

TH 2: Xdy ra ca 2 phan tng (1) va (2) vira du. Lac do6 dung dich gom MgSO4 va FeSOa4 va chat ran chi
c6 Cu.

TH 3: Phan Gng (1) xay ra hét va phan tmg (2) xay ra mot phan va thuong c6 2 kha ning
- Sau phan ng Fe con du.
Mg + CuSOs — MgSOs+ Cu (1)

Mol a >a >a >a
Fe + CuSOs — FeSOs4+ Cu 2)
Mol X < X >X >X

+ Dung dich sau phan ﬁng‘g(‘”)m: MgSOa4: a mol,FeSO4: x mol
+ Chat ran sau phan tng gom: Cu (a+x)mol va Fe du: (b-x)mol

- Sau phan &rng CuSOy4 con du.
Mg + CuSO4— MgSOs+ Cu (D)
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Mol a >a >a >a
Fe + CuSOs — FeSO4+ Cu 2)
Mol b >b >b----->b

+ Dung dich sau phan tng ‘gck)m: MgSOa4: a mol, FeSOa4: x mol, CuSO4 au: [x-(a+b)] mol
+ Chat ran sau phan tng gom: Cu (a+b)mol .

- Bai toan dang nay c6 3 trudng hop, véi phan thi tric nghiém va bai tdp cho hdn hop kim loai
thudng chi xay ra truong hop 3, trong truong hop 3 lai ¢6 2 kha niang va thuong néu dé cho khdi lugng
chat ran sau phan tng ta giai trudng hop kim loai du. Con néu bai toan cho dit kién sau phan mg 1a dung
dich ta giai truong hop dung dich mudi du.

- Pay chi 1a mot trong nhitng phuong phap dé giai dang bai toan nay, tuy nhién tuy thudc vao céu hoi va deé
bai ma co cach lam phu hop, dic biét 13 voi dang toan tric nghiém nén cha ¥ thém dén mot s6 thu thuat va
phuong phép giai nhanh. .

5.4. PHUONG PHAP GIAI BAI TOAN HON HQP KIM LOAI TAC DUNG VOI DUNG DICH
CHUA HON HQP MUOL

4.1- Phwong phap:

Dbi voi dang bai tap nay c6 rat nhiéu truong hop co thé xay ra, va do biét sé mol nén ta ap
dung dinh luét bao toan electron dé giai.

Vi du: Cho hdn hop Mg va Zn tic dung v6i dung dich chira Cu(a O3)2 va Aga Os. 4 éu sau
phan tng thu dugc hdn hop 3 kim loai thi 3 kim loai nay chi co thé 1a: Cu, Ag, Zn (con nguyén hodc
du). Do Zn con nén Aga O3 va Cu(a Os)2 déu di phan umg hét.

Goi a, b 1an luot 1a s6 mol Mg, Zn ban dau
¢ 1 s6 mol Zn con du.
X, y 1a s6 mol Aga O3, Cu(a O3): da dung
Ta c6 cac qua trinh cho va nhan electron nhu sau

Qua trinh cho electron Qua trinh nhén electron
Mg — Mg* + 2e Ag" + le — Ag
A--mmmmmmmmmmm >2a X--mmm- > X
Zn — Zn*" + 2e Cu*'+ 2e — Cu
(b-¢)---------—-- > 2(b-c) y------ >y
z 1 gtectron Ch0:23+2(b-0) z N ectron NhAN™ X+2y

Ap dung dinh luit bio toan electron ta c6: 2a +2(b-c) = x + 2y

E. PIN PIEN HOA (giam tai).
1. Céu tao.
+M® ta cAu tao cua pin dién hoa:
La 1 thiét bi gdm: 2 14 kim loai, mdi 14 dwogc nhiing vao 1 dd mudi c6 chira cation ctia kim loai d6; 2 dd nay
duoc ndi v6i nhau béng 1 cau mubi (dd dién li tro: 4 Hsd O3, K& 03)
+ Suét dién dong cua pin dién hoa (vd: Zn- Cu)
Epin=1,10V
b/v pin di¢n héa Zn-Cu ¢ hinh 5.3 ta c6 :
E°pin = E° v 1cuy — E° (2 1 2y
2. Giai thich
* Pién cuc Zn (cuc am) la ngu(‘Sn cung cép e, Zn bi oxi hod thanh Zn** tan vao dung dich:
Zn — Zn* +2e
* Pién cuc Cu (cuc duong) cac e dén cuc Cu, & day cac ion Cu*" bi khtr thanh kim loai Cu bam trén bé mit
14 dong.
Cu**+2e — Cu
* Vai tro ciia cau mudi : Trung hoa dién tich cua 2 dd
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- Cation & 4 Hs" (hoic K*) va Zn** di chuyen sang cde dung dung dich CuSO4
- 4 guoc lai : cac anion 4 O3~ va SO4>di chuyén sang cdc dung dung dich ZnSO4.
Su di chuyén cua céc ion nay lam cho cac dung dich mudi luén trung hoa dién.
* Phuong trinh ion rat gon biéu dién qua trinh oxi hoa-khir xay ra trén bé mit cac dién cuc cia pin dién hoé:
Cu* + Zn — Cu + Zn*
Oxh Kh Kh. yéu Oxh yéu

Zn Cu

Chat oxi hod yéu  Chat oxi hod manh

ta

Chat khu manh Chat khur yéu
3. Nhan xét
- Cosy bién ddi ndng do cac ion Cu®* va Zn?" trong qua trinh hoat déng ctia pin. Cu®* giam, Zn*" ting

— a ang lugng cua phan Umg oxi hda — khir trong pin dién hoa da sinh ra dong dién mot chiéu.
— 4 himg yeu t6 anh huong dén suit dién dong cua pin dién hoa nhu:

* 3 hiét do.

* 4 6ng do cua ion kim loai.

* ban chat cia kim loai lam dién cuc.
- Trong pin dién hoa:

* Cuc am ( anot) : xdy ra qt oxi hoa
* Cyc dwong( catot) : xay ra qt khir
4. Cu tao ciia dién cuc hidro chuin.
- Bién cyc platin.
- Dién cyc nhiing vao dd axit H* 1 M. ‘
- Cho dong khi Hz ¢6 p =1 atm lién tuc di qua dd axit & bé mat Pt hap phu khi Ha.
Trén bé mit cta dién cuc hidro x4y ra can béng oxi hoa- khtr cuia cap oxi hoa - khir H/Hz
H: = 2H' + 2e

-4 guoi ta chép nhan mot cach quy uéc ré'tng thé dién cuc cua dién cuc hidro chuan bé'mg 0,00V & moi nhiét
d6: E‘n/u, =0,00V
5. Thé dién cuc chuin cia kim loai |
- Thiét lap pin dién hoa gém: dién cuc chuén cua kim loai & bén phai, dién cuc cua hidro chuin & bén trai
von ké — hiéu dién thé 16n nhit gitra hai dién cuc chuan: Suét dién ddong cua pin
- Thé dién curc chuin cia kim loai can do duoc chép nhan béng suat dién dong cua pin tao bai dién cuc
hidro chuan va dién cuc chuin cta kim loai can do.
Trong pin dién héa: Néu dién cwe kim logi la cwe dm — thi thé dién cwe chuén ciia kim logi c6 gid tri
dm, néu dién cwe kim logi la cwe dwong — thi thé dién cwe chudn ciia kim logi ¢ gid tri dwong
* Xdc dinh thé dién cuc chuin cia cip Ag*/Ag :

Céc phan ung xay ra:

— Ag la cuc duong (catot): Ag"+ e — Ag

— Hidro 1a cyc 4m (anot) : Ho — 2H" + 2e
Phan {mg xay ra trong pin: 2Ag"+Hy — 2Ag + 2H+
-Diy thé dién cuc chuan ciia kim loai 1a ddy duoc sap xép theo chiéu ting dan thé dién cuc chuan ciia kim
loai.
6. Y nghia thé dién cuc chuén cia kim loai
- Trong dung mdi nudc, thé dién cuc chuin cta kim loai
E°wx cang 16n thi tinh oxi hoa cuia cation M™ cang manh va tinh khir cua kim loai M cang yéu.
a guoc lai thé dién cuc chudn cua kim loai cang nho thi tinh oxi hoa cua cation cang yéu va tinh khir cta kim
loai cang manh.
Hoc sinh phan tich phan ung gitra 2 cap oxi hdéa—khu :
Cu*'/Cu (EO =+0,34V) va Ag*/Ag ( E* =+0,80V) thiy:
—1ion Cu?* ¢c6 tinh oxi héa yéu hon ion Ag”.
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—kim loai Cu c6 tinh khir manh hon Ag.
— Ciap oxi héa—khtr Cu?"/Cu c6 thé dién cuc chudn nho hon cua cip oxi hoa —khir Ag™/Ag.
7. Két luan:
+ kim loai cta cap oxi hoa—khtr co thé dién cuc chuin nho hon ¢6 khir duogce cation kim loai cua cap oxi hoa—
khtr ¢6 thé dién cuc chuan 16n hon.
( Hodc : Cation kim loai trong c@p oxi héa—khir co thé dién cuc chuan 16n hon c6 thé oxi hoa duge kim loai
trong cdp c6 thé dién cuc chuan nhé hon.)
Hoac theo quy tdc o : Chit oxi hoa manh manh hon s& oxi hoa chit khtr manh hon , sinh ra chit oxi hoa yéu
hon va chat khir yéu hon

2Ag" + Cu — Cu*" + 2Ag

Mg + 2H" — Mg* + H
+ Kim loai trong cip oxi hoa- khir ¢ thé dién cuc chuan nhé hon 0,00 V day duoc hidro ra khoi dd axit HCI,
H>SO04 lodng. (Hodc : cation H trong cip 2H'/Hz oxi héa duoc kim loai trong cip oxi hoa — khir ¢ thé dién
cuc chuan nho hon ( thé dién cuc chuin 4m)
- Suét dién dong chuan cia pin dién hoa (E%in) bang thé dién cuc chuén cua cwe dwong triv di thé dién cuc
chudn cia cwe d@m. Suat dién dong cua pin dién hoa luén la s6 dwong.
Ta c6 thé xac dinh duoc thé dién cuc chuin cua cip oxi hoa—khir khi biét sudt dién dong chuin cua pin dié
héa (E%in) va thé dién cuc chuan cia cap oxi hoda—khtr con lai . Thi du: voi pin (4i-Cu) ta c6:

E](\)h“/Nt = Eguh/Cu o Egi”
F.LY THUYET VA BAI TAP VE PIEN PHAN.
I- Khai niém
Sy dién phan 13 qua trinh oxi hoa — khir xay ra & bé mit cac dién cuc khi c6 dong dién mét chiéu di qua chét
dién li nong chay hodc dung dich chét dién li.
I1. Khéo sat qua trinh dién phan:
Khao sat qua trinh dién phan gém céac budc:
1. Viét phuong trinh dién ly, xac dinh cac chat, ion trén timg dién cuc
- Cuc am (-) catot 12 noi cation di vé, xdy ra qua trinh khir cation
- Cuc duong (+) anot 12 noi anion di vé, xdy ra qua trinh oxi héa anion
2. Viét cac ban phan tmg oxi hoa- khir trén timg diénc cuc
- Cuc 4m (-) catot xay ra qua trinh khir cation lam giam s oxi hoa
- Cuc duong (+) catot xdy ra qua trinh oxi hoa anion 1am ting s6 oxi hoa
Chu y thir tu cho va nhan electron trén ting dién cuc
- Tai cuc 4m, chét ¢ tinh oxi hoa manh hon s& nhan electron trudc
- Tai cuc duong, chét ¢6 tinh khir manh hon s& nhuong electron trudce
3. Viét phuong trinh dién phan
- Cong céac ban phan tmg oxi hoa va khir ( kém theo hé sd dé electron cho va nhan bang nhau ) ta duoc
phuong trinh dién phan.
4. Xét phan g phu xay ra trén timg dién cuc néu co.
- Ta thuong chu ¥ t6i moi truong xay ra sy dién phan, san pham cta qua trinh dién phén, dién cuc... c6 thé
phan ng v6i nhau.
5. Téi uu hoa cac diéu kién ki thuat.

- Xtc tac.
- Man ngan.
6. Tinh san pham thu duoc
Cong thuc cua dinh luat Faraday m = A_]I:t
n

Trong do: A 12 khéi luong mol (gam/mol) nla sé lectron traao do6i

I'1a cuong do dong dién (A) F la hang s6 Faraday (F=96500)

t 1a thoi gian dién phan (s) m la khoi luong san pham thu duoc (g)

Tuy nhién cong thirc trén it dugc sir dung trong hoa hoc vi khé xac dinh dugc gia tri n, thuongf ta sir dung

cong thtc
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Trong do n la s6 mol electron trao d6i & mdi dién cuc
I11I- Mt s6 két qua va chii y quan trong
1. Thir tr cho va nhan electron & cac dién cuc
- Catot (-) xay ra qua trinh khtr cation theo thir tu uu tién: chit oxi hda manh hon s& nhan electron
trude theo thir ty ngugc chiéu day dién hoa
D6 manh tinh oxi hoa ting dan

e

K* Ba? Ca? Na* Mg AP | Mn?* Zn?* Cr¥* Fe?* Nit* Sn®* Pb* | H* (axit) | Cu?* Fe¥* Agt Hg?* ...

H* (H2C) nhén e I nhine W nhéne
Téng quat: M™ + ne — M
Chuy: 2H' + 2e — Ha ( H' ctia dung dich axit)

2H20 + 2e— H2 + 20H ( H' trong nudc nhén e)

- Anot (+) xay ra qua trinh oxi héa anion theo thtr ty wu tién: Chét khir manh hon s& nhuong
electron truge $2~ > I> Br~ > CI" > OH™ > H,0> (S04, NO;...) gbc axit cé oxi coi nhw khong bi dién
phan.

Téng quat: Anion phi kim — phi kim + ne
Vidu 2CI" - Cl. + 2°¢
Chuy: 40H — O2+2H20 +4e ( OH™ c6 trong dién phan nong chay hodc dién phan dung dich 4 aOH).
2H0 — 02 + 4H" + 4e.
2. bién phan nong chay va dién phan dung dich.
- Chi khac nhau co ban vi sy ¢6 mat ciia nudc
a. D6i v6i dién phan nong chay:
- Piéu kién chét dién phan néng chay: chat dién phan phai bén ¢ nhiét 4o néng chay hodc cao hon ( vi du tir
AICI; khong thé dién phan néng chay ra Al dugc vi nd thang hoa), chat phai c¢6 nhiét d6 nong chay tuong
dbi thap hodc co thé ha thap biang xtc tac dé d& tén ning luong,
- Chét thuong dem dién phan nong chay
+ Mudi ciia axit khong c6 oxi nhu 4 aCl, MgCl2, ..
+ Oxit cta kim loai manh nhu Al2Os, ...
+ Hidroxit cua kim loai manh nhu 4 aOH, KOH....
b. Bién phan dung dich.
- Chét dem dién phan phai tan.
- Chu y sy di¢n phan cua nudc ¢ hai dién cuc.
- C6 4 trudng hop dién phan dung dich mubi.
+ Mudi = Kim loai (Al vé trudc) + axit ¢6 oxi — chinh 14 dién phan H2O — Hz + Oa.
Vi du dién phan dung dich 4 22SO4. Tai catot (-) c6 4 a*, H20 thi 2H>0 + 2e— H> + 20H".
Tai Anot (+) ¢6 SO4>~ va H20 thi 2H20 — Oz + 4H' + 4e.
— Phuong trinh dién phan 1a 2H20 — 2H2 + O2
+ Mubi = Kim loai (Al v& sau) + axit ¢6 oxi — KL + Oz + axit (nhu CuSOs, Agé 0s..)
Vi du dién phan dung dich CuSOs. Tai Catot (-) c6 Cu?*, H20 thi Cu*" + 2e — Cu
Tai Anot (+) ¢6 SO4*~ va H20 thi 2H20 — 02 + 4H" + 4e.
— Phuong trinh dién phan 1a CuSO4 + H2O — Cu + 202 + H2SOas.
+ Mubi = Kim loai (Al v& trudc) + axit khong co oxi — bazo + H> + PK (nhu 4 aCl, CaCl...).
Vi du dién phan dung dich 4 aCl Tai catot (-) c6 4 a’, H2O thi 2H20 + 2e— H> + 20H .
Tai Anot (+) c6 CI” va H20 thi 2CI" + 2e — Cl.

— Phuong trinh dién phan 13 24 aCl + 2H0 — 24 aOH + H> + Cl.
+ Mudi = Kim loai (Al vé sau) + axit khéng ¢6 oxi — K1 + PK ( vi du CuClz, FeCls...)
Vi du dién phan dung dich CuCl>  Tai catot (-) c6 Cu*’, H20 thi Cu** + 2e — Cu

Tai Anot (+) c6 CI” va H20 thi 2CI" + 2e — Cla.

— Phuong trinh dién phan 1a CuClz. — Cu + Cla.
3. M6t sb phan g phu xay ra sau khi dién phan.
- Vi du di¢n phan néng chay Al2O3 thi sau phan ing ngoai khi oxi ta con thu dugc CO va CO:z do di¢n cuc
lam bang cacbon than chi nén c6 phan nwgs vdi oxi sinh ra
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- Hoac dién phan dung dich & 4 aCl khong mang ngan thi Clz sinh ra lai tac dung véi 4 aOH tao nudc gia-ven
24 aCl + 2H20 Cdpdidcimn Za aOH + Hz + Cl.

a éu khong mang ngan: Cl> + 24 aOH — 4 aCl + 4 aClO + H:O.

- Hoac dién phan dung dich Cu(a Os)2 + H2O0 — Cu +% Oz + 2H4 Os.

a éu dé nguyén dung dich sau dién phan thi 3Cu + 8Ha O3 — 3Cu(a O3)2 +24 O +4H20

G- Hop kim
I - KHAI NIEM: Hop kim 1a vat liéu kim loai c6 chira mot s6 kim loai co ban va mot sb kim loai hodc phi
kim khac.
Thi du:
- Thép 14 hop kim ctia Fe véi C va mot s6 nguyén td khac.
- Duyra la hop kim ctia nhom véi ddng, mangan, magie, silic.
I1 - TINH CHAT
Tinh chat cua hop kim phy thudc vao thanh phan cac don chat tham gia cAu tao mang tinh thé hop kim.
% Tinh chat hoa hoc: Tuong ty tinh chit cta cac don chat tham gia vao hop kim.
Thi du: Hop kim Cu-Zn
- Tac dung v6i dung dich 4 aOH: Chi ¢6 Zn phan tmg
Zn + 24 aOH — 4 a2Zn0x + H21
- Tac dung v6i dung dich H2SOs dic, nong: Ca 2 déu phan tng
Cu + 2H2504 — CuSO4 + SOz + 2H20
Zn + 2H2S04 — ZnSO4 + SO2 + 2H20
% Tinh chat vat li, tinh chit co hoc: Khéc nhiéu so véi tinh chét cia cac don chét.
Thi du:
- Hop kim khéng bi an mon: Fe-Cr-a i (thép inoc). ...
- Hop kim siéu ctng: W-Co, Co-Cr-W-Fe,.
- Hop kim c6 nhi€t d6 nong chay thap: Sn- Pb (thiéc han, tne = 210°C,..
- Hop kim nhe, cimg va bén: Al-Si, Al-Cu-Mn-Mg.
11 - UNG DUNG
-4 hitng hop kim nhe,bén chiu dugc nhiét do cao va ap suit cao dung dé ché tao tén lira, tau vii tru, may
bay, 0 t0,...
- 4 hirg hop kim c6 tinh bén hoa hoc va co hoc cao ding dé ché tao cac thiét bi trong nganh dau mé va
cong nghiép hoa chat.
- 4 himg hop kim khong gi dung dé ché tao cac dung cu y té, dung cy lam bep,
- Hop kim cta vang v6i Ag, Cu (vang tay) dep va cimg dung dé ché tao dd trang sirc va trude ddy & mot sb
nude con dung dé dic tién.
H- Sy &n mon kim loai.
I — KHAI NIEM: Sy an mon kim loai 1a sy pha huy kim loai hodc hop kim do tic dung cua céc chat trong
moi truong xung quanh.
H¢ qud: Kim loai bi oxi hoa thanh ion duong
M — M"" +ne
II - CAC DANG AN MON
1. An mon hoa hoc:
Thi du:

- Thanh sat trong nha méy san xuét khi Cl2
+3 -1

2Fe + 3C12 — 2FeCl;

- Céc thiét bi ctia 16 d6t, cac chi tiét ctia dong co ddt trong
0 0 +8/3 -2
3Fe + 202 — Fe;0,
0 +8/3 0

3Fe + 2H20 — FC3O4 + H2
= An mon hod hoc la quda trinh oxi hod — khi, trong do cdc electron ciia kim logi diroc chuyén truc tié}? dén
cdc chat trong moi truong.
2. An mon dién hoa
a. Khdi niém
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% Thi nghiém: (SGK)
*» Hién twong:
- Kim dién ké quay = chung t6 c6 dong dién chay qua.
- Thanh Zn bj mon dan.
- Bot khi Hz thoat ra ca ¢ thanh Cu.
+¢ Giai thich:
- Bién cuc am (anot); Zn bi &n mon theo phan ung:

Zn — Zn*" + 2e
Ton Zn*" di vao dung dich, cic electron theo ddy dan sang dién cuc Cu.
- bién cuc duong (catot): ion H' ctia dung dich H2SOs nhén electron bién thanh nguyén tir H rdi thanh phan
tu Ha thoat ra.

2H" + 2e — Ha?
= An mon dién hoa 1a qua trinh oxi ho4 — khur, trong d6 kim loai bi &n mon do tac dung ctia dung dich chét
dién li va tao nén dong electron chuyén doi tir cue Am dén cuc duong.
b. An mon dién hod hoc hop kim sit trong khéng khi dm
Thi dy: Sy in mon gang trong khong khi am.
- Trong khong khi am, trén bé mit clia gang ludn c6 mot 16p nudc rit mong di hoa tan Oz va khi CO2, tao
thanh dung dich chat dién li.
- Gang c6 thanh phan chinh 13 Fe va C cung tiép xtc véi dung dich d6 tao nén v s6 cac pin nhé ma sit 1a
anot va cacbon la catot.

Tai anot: Fe — Fe?™ + 2e
Céc electron duoc giai phong chuyén dich dén catot.
Tai catot: O2 + 2H20 + 4e — 40H
Ion Fe?" tan vao dung dich chét dién 1i c6 hoa tan khi O, Tai day, ion Fe** tiép tuc bi oxi hod, duéi tac dung
ctia ion OH tao ra gi st c6 thanh phan chi yéu 1a Fe203.nH20.
c. Piéu kién xdy ra sw am mon dién hod hoc
« Cac dién cyc phai khac nhau vé ban chat: Cap KL —KL; KL — PK; KL — Hop chat hoa hoc
% Cac dién cuc phai tlep xuc truc tiép hodc gian t1ep qu day dan.

++ Cac dién cuc cung tlep xtc v6i mot dung dich chat dién li.
IIT1 - CHONG AN MON KIM LOAI
1. Phwong phap bio vé bé mit
Dung nhitng chit bén viing véi moi truong dé phu mat ngoai nhitng dd vét bang kim loai nhu boi ddu md,
son, ma, trang men, ...
Thi dy: Sét tay la sat duoc trang thiée, ton 12 sit dugc trang kém. Cac dd vat 1am bﬁng sit duwoc ma niken hay
crom.
2. Phuong phap dién hoa
a 6i kim loai can bao vé voi mot kim loai hoat dong hon dé tao thanh pin dién hoa va kim loai hoat dong hon
s€ bi an mon, kim loai kia dugc bao vé.
Thi du: Bao vé vo tau bién lam bang thép bang cach gan vao mit ngoai ctia vo tau (phan chim dudi nudc)
nhitng khéi Zn, két qua 13 Zn bi nudc bién an mon thay cho thép.

H- PIEU CHE KIM LOAL
I-NGUYEN TAC PIEU CHE KIM LOAI
Khitr ion kim loai thanh nguyén ti.

M™ + ne - M

11 - PHUONG PHAP

1. Phuwong phap nhiét luyén

% Nguyén tac: Khir ion kim loai trong hop chat ¢ nhiét 6 cao bang cac chit khir nhu C, CO, H> hodc cac
kim loai hoat dong nhu Al, Mg...

« Pham vi dp dung: San xuét cac kim loai c6 tinh khtr trung binh (Zn, Fe, Sn, Pb,...) trong cong nghiép.

Thi du:

0

PbO + H, — Pb + H,0
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0
Fe;0, + 4CO — 3Fe +4CO,

0
Fe,05 + 2Al —= 2Fe + ALOy
2. Phuong phap thuy luyén
% Nguyén tac: Ding nhimng dung dich thich hop nhu: H2SO4, 4 aOH, 4 aCa ,... dé hoa tan kim loai hodc cac
hop chit ctia kim loai va tach ra khoi phan khong tan c¢6 ¢ trong quing. Sau d6 khir nhitng ion kim loai nay
trong dung dich bang nhing kim loai ¢6 tinh khir manh nhu Fe, Zn,...
Thi du: Fe + CuSO4 — FeSO4 + Cu|
Fe + Cu*" — Fe?" + Cul|

% Pham vi dp dung: Thuong str dung dé diéu ché cac kim loai c6 tinh khir yéu.
3. Phuong phap dién phan
a. Di¢n phén hop chit néng chdy
% Nguyén tac: Khir cac ion kim loai bang dong dién bang cach dién phan noéng chay hop chat cta kim loai.
« Pham vi dp dung: Diéu ché cac kim loai hoat dong hoa hoc manh nhu K, 4 a, Ca, Mg, Al.
Thi dy 1: Dién phan Al2O3 néng chay dé diéu ché Al.

K (-) ~—— ALO;— A (4)

A13+ 02_

APY 4 3e— Al 20— 0, +4e

2AL0;—2 4Al +30,
Thi dy 2: Dién phan MgCl2 néng chay dé diéu ché Mg.
K(-)=—MgClh— A (+)
Mg>* Cr
Mgt + 2e Mg 2CI'— Cl, +2e
MeCl -2 Mg + Cl,
b. Di¢n phan dung dich )
% Nguyén tac: Dién phén dung dich mudi cua kim loai. )
% Pham vi ap dung: Di€u che cac kim loai c¢6 do hoat dong hoa hoc trung binh hoac yéu.
Thi dy: Dién phan dung dich CuCl: de di¢u ché kim loai Cu.
K(F)=——CuCl,—— A (+)
Cu’*,H,0  (H,0) CI,H,0
Cu** +2¢ —Cu 2CI'— Cl, +2e

cuch 2% cus ol
c. Tinh lwgng chit thu dwoc 6 cdc dién cue

Alt
Dua vao cong thic Faraday: m = F trong do:
n

m: Khéi luong chat thu duoc & dién cuc (g).

A: Khéi lugng mol nguyén tir cua chét thu dugc & dién cuc.
n: S6 electron ma nguyén tir hoac ion da cho hodc nhan.

I: Cuong do dong dién (ampe)

t: Thoi gian dién phan (gidy)

F: Hing s6 Faraddy (F = 96.500).

CHUONG 6 — KIM LOAI KIEM, KIEM THO VA NHOM
BAI 1: KIM LOAI KIEM
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I - Vi tri va cau tao:

1.Vi tri ciia kim loai kiém trong bang tuin hoan.

Céc kim loai kiém thuoc nhom IA, gom 6 nguyén t6 hoa hoc: Liti(Li), Kali(K), 4 atri(a a), Rubidi(Rb),
Xesi(Cs), Fr’anx@(Fr). Franxi l1a nguyén t0 phong xa tu nhién. So di duoc goi 1a kim loai kiém vi hidroxit cua
chung la chat kiém manh.

2.Cau tao va tinh chat cia kim loai kiém.
- Cau hinh electron chung: ns!

- 2 ang lugng ion hoa: Cac nguyén tu kim loai kiém c6 nang lugng ion héa I1 nhé nhat so vdi cac kim loai
khac cung chu ki.

- ?1 ang luong ion hoa I> 16n hon nang lugng ion héa Ii nhiéu 1an (6 dén 14 lan ), ning lyong ion hoa I1 giam
dan tur Li dén Cs.

- Lién két kim loai trong kim loai kiém 14 lién két yéu.
- CAu tao mang tinh thé: Lap Phuong Tam Khéi. (Rong = nhe + mém).
II - Tinh chit vat li

Céc kim lgai kiém c6 mau trang bac va cé anh kim rat manh, bién mat nhanh chong khi kim loai tiép
xuc véi khong khi. (Bao quan trong dau hoa).

1. Nhiét d9 nong chay va nhiét dd sdi: 4 hiét do nong chay va nhiét d6 soi cta kim loai kiém thap hon
nhiéu so vdi cac kim loai khac, giam dan tir Li dén Cs do lién ket kim loai trong mang tinh thé kim loai kiem
kém bén viing, yeéu dan khi kich thudc nguyén tir tang 1én.
2. Khéi lwong riéng: Khéi luong riéng cua kim loai kiém ciing nho hon so véi cac kim loai khac do nguyén
tr cua cac kim loai ki€ém c6 ban kinh 16n va do cau tao mang tinh thé ctia chung kém dic khit.
3. Tinh ctrng: Cac kim loai kiém déu mém, c6 thé cat chiing bang dao do lién két kim loai trong mang tinh
thé yéu.
4. D) din dién: Cac kim loai kiém c6 d6 din dién cao nhung kém hon nhiéu so véi bac do khéi lugng riég
tuong doi bé lam giam so hat mang dién tich.
5. P tan: Tat ca cac kim loai kiém co thé hoa tan 1dn nhau va déu dé tan trong thily ngan tao nén hdn hong.
a goai ra chung con tan duoc trong amoniac long va d¢ tan cua chung kha cao.
* LUU Y: Cac kim loai tu do ciing nhu hop chét d& bay hoi ctia chung khi dugc dua vao ngon lira khong
mau lam ngon Itra tré nén c6 mau dac trung:

Li cho mau do tia *4 a mau vang *K mau tim

*Rb mau tim hong *Cs mau xanh lam.
II1. Tinh chat héa hoc
Tinh khir manh hay dé bi oxi hoa.

M — M" + le( qua trinh oxi hod kim loai )

1. Tac dung véi phi kim 7
1. O nhiét do thuong : tao oxit c¢6 cong thirc M20 (L4, 4 a) hay tao M2O:2 (K, Rb, Cs, Fr).
2. O nhiét d6 cao : tao M202 (4 a) hay MO:2 (K, Rb, Cs, Fr) ( trir truong hop Li tao LiO).
3. Phan rng manh liét véi halogen (X2)d€ tao mudi halogenuA.
2M + X —— 2MX
4. Phan ung vo6i hidro tao kim loai hidrua.
2M + H» —“— 2MH
Thi du: 2da+ Or—" éazOz(r)
2aa+ Ho —— 2aaH
2. Tic dung v6i nude va dung dich axit ¢ diéu ki¢n thuong: (gdy no 6 > £)
Do hoat dong hoa hga manh nén cac kim loai kiém phan ing méanh li€t véi nude va cac dung dich axit.
Tong quat: 2M + 2H" — 2M" + Ho 1
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2M + 2H0 — 2MOH (4d) + Hx 1t
3. Tac dung véi cation kim loai
- Vi oxit kim loai.: 24 a+ CuO —“— 4 220 + Cu
- Véi cation kim loai ctia mudi tan trong nudc thi kim loai kiém tac dung v6i nudc trudc ma khong tuan theo
quy luat binh thuong 13 kim loai hoat dong manh day kim loai hoat dong yéu ra khoi mudi cia ching.
Thi du: Khi cho 4 a tac dung véi dd mudi CuSOs .
2 4 a +2H>0 —24 aOH +H>1
2 4 aOH+ CuSOs—4 22504 +Cu(OH)21
4. Tac dung véi cac kim loai khac :Mot s6 kim loai kiém tao thanh hop kim rén v6i cac kim loai khéc, natri
tao hop kim ran voi thity ngén — hdn hdng natri (4 a-Hg).
5. Tac dung véi NH;
Khi dun néng trong khi amoniac, cac kim loai kiém dé tao thanh amidua:
Thi du: 24a + 24aHs —  2aaiH + Hat

— Ung dung va diéu ché

1. Ung dung ciia kim loai kiém
Kim loai kiém c6 nhiéu tmg dung quan trong :

> Ché tao hop kim c6 nhiét do nong chay thap ding trong thiét bi bao chay,...

> Céac kim loai 4 a va K dung 1am chat trao doi nhiét trong 1 vai loai 10 phan tng hat nhéan.

> Kim loai xesi dung ché tao té bao quang dién.

> Dicu ché 1 s6 kim loai hiém bing phuong phéap nhiét luyén.

» Dung nhiéu trong téng hop hiru co.
2. Diéu ché kim loai kiém:
- Trong tu nhién kim loai kiém chi ton tai & dang hop chit.
- Phuong phap thuong dung dé didu ché kim loai kiém 14 dién phan nong chay mudi halogenua hodc hidroxit
ctia kim loai kiém trong diéu kién khong c6 khong khi.
Thi du :
*3 a dugc diéu ché bang cach dién phan nong chay hon hop 4 aCl v6i 25% 4 aF va 12% KCI & nhiét do cao,
cuc duong than chi va cuc 4m lam bang Fe.

24 aCl —& 5 23a+ Ch

* Li dugc diéu ché bang cach dién phan hdn hop LiCl va KCI

* Rb va Cs duoc diéu ché bang cach dung kim loai Ca khir cac clorua & nhiét d6 cao va trong chan khong:
2RbCl + Ca —%¢ 5 CaCl2 + 2Rb
CaCz + 2CsCl —%< 5 2C + CaCl+ 2Cs

BAI 2: MQT SO HQP CHAT QUAN TRONG CUA KIM LOAI KIEM
I. NATRI HIDROXIT(NaOH).

L. Tinh chét

a) Tinh chét vat li:
- Chét ran mau tring, hut 4&m manh, nhiét 46 néng chay tuong d6i thap 328°C.
- Tan t6t trong nudc va rugu, qua trinh tan téa nhiéu nhiét.

b) Tinh chat hoéa hoc:
- La bazo manh( hay con goi 13 kiém hay chat in da), lam d6i mau chét chi thi: lam quy tim hoa xanh,
phenolphtalein hoa hong. -
- Phén li hoan toan trong nudc: 4 aOHa — 4 a” + OH
- 4 aOH c6 day du tinh chat ctia mot hidroxit.
* Vi axit : H'+OH — H20
* Voi oxit axit :

CO2+4aaOH — 4 aHCOs
CO2 +24 aOH — 4 a2C03 + H20
a aOH + Si02 — 4 28103 (*)

=
E
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- Phan tmg (*) 13 phan tng an mon thuy tinh (4 aOH & nhiét d6 nong chay) vi thé khi ndu chay 4 aOH, ngudi
ta dung cac dung cu bang sit, niken hay baC.
- Khi tic dung v&i axit va oxit axit trung binh, yéu thi tiy theo ti 16 mol cac chit tham gia ma mubi thu dwoc
c6 thé 1a mudi axit, mudi trung hoa hay ca hai.
OH +CO2 — HCO;
20H +CO2 — CO3* + H20
* V6i dung dich mudi :
CuSO4 + 24 aOH — Cu(OH)2| + 4 22504
xanh lam
4 H4Cl+ 4 aOH — 4 aCl + 4 H3 + H20

Al(SO4)3 + 64 aOH — 2A1(OH)3| + 34 a2SO4
‘ keo tring
Al(OH); + 4 aOH — 4 aAlO> + 2H20
tan
4 aHCOs + 4 aOH — 4 22COs3 + H20 + CO»
4 aHSO4 + 4 aOH — 4 22804 + H20
* Chi ¥ : - Dung dich 4 aOH c6 kha ning hoa tan : Al, ALO3, AI(OH)3
4a0H + Al + H2O — 4 aAlO2 + 3/2H>
24 aOH + ALOs — 24 aAlO2 + H20
4 aOH + Al(OH)s — 4 aAlO2 + 2H20

- Tuong tu, 4 aOH c6 thé tac dung véi kim loai Be, Zn, Sb, Pb va oxit va hidroxit trong mg ctia ching
* Tac dung vdi mét sé phi kim nhu Si, C, P, S, Halogen:

Si+20H + H20 — SiO3*” +2H:

C + 4 aOHnong chay — 24 a + 24 a2CO3 + 3H2?

4Puing + 34 aOH + 3H.0 — PH3 1 + 34 aH2PO:

Cla+24 aOH — 4 aCl + 2 aClO + H20

3CL+ 64 aOH — 4 aCl + 4 aClO;3 + 3H20 (¢ t°cao)

2. Ung dung:
San xuét xa phong, gidy, to nhén tao, tinh dau thyuc vat va cac san pham chung cat dau mo, ché pham nhugm
va duoc pham nhudm, lam kho khi va 1a thudc thir rat thong dung trong phong thi nghiém.
3.Diéu ché:
- 4 éu can mot luong nho, rat tinh khiét, nguoi ta cho kim loai kiém tac dung véi nudc:
da+H0— 4aOH + Y% Hy
- Trong cong nghiép, ngudi ta dung phuong phap dién phan dung dich 4 aCl c6 mang ngan.

24aCl + H,0 —®d@m o 233a0H + H2 + Ch
II. NATRI HIDROCACBONAT VA NATRI CACBONAT(NaHCO3, Na;CO3 ):

Natri hidro cacbonat : NaHCO3 Natri cacbonat : Na;COs3

_Tinh tan tron 7 ) a atricacbonat (hay soda) la chat bot mau
H,O g Tinh thé mau trang , it tan trang , hut am va t°»c = 851°C, D¢ tan trong
2 nudc va tdéa nhi€u nhiét.
A A - - -
- Nhiét phan 24 aHCOs —)1;;(1;(:03 €O Khong bi nhi¢t phan
A + A A +

- Véi bazo 4 aHCOs +a a}% }(I) — a2l Khoéng phan ung

4 aHCOs3 + HCl — & aCl + CO2 +
- Véi axit H20 4 22C0s + 2HCI — 24 aCl + CO2 + H20

=ion HCO; ludng tinh.
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& ¢6 tinh kidm yéu d? ¢6 tinh kiém manh
HCO; +H20 5 H2CO3 + OH CO;" +H:0 S HCO;+OH~
- Thuy phan 3 . B
pH > 7 (khong lam d6i mau quy HCO; + H20 S H2COs3 + OH
tim) pH > 7 (Lam quy tim hoa xanh)
- 4 aHCOs dugce dung trong y khoa
chita bénh da day va ruot do thira | - a guyén lidu trong Cong nghiép san Xuét
s A g L thuy tinh, xa phong , gidy dét va diéu ché
] axit, kho ti€u, chita chung nén mudi KhaC.
- Ung dung mita , giai doc axit. ) ) )
- Trong cong nghiép thyc phém - Tay sach vét md bam trén chi ti€t may trudc
lam bot no gay x0p cho cac loai khi son , trang kim loai.
banh - Cong nghiép san xuat chat tay rira
, 4aCl + COx + 4Hs + H2 &= 4aHCOs +
_ Pidu ché a 2C03 + CO2 + H20 — 4 HaCl
2a aHCO3
24 aHCOs —— 4 2>CO3 + CO2 + H20

1. NATRI CLORUA (NaCl)

1. Trang thai tw nhién:

- 4 aCl 1a hop chét rat phd bién trong thién nhién. 4 6 ¢6 trong nudc bién (khoang 3% vé khdi lwong), nudc
ctia hd nudc man va trong khoang vat halit (goi 1 mudi mo). 4 hitng mo mudi 16n ¢6 16p mubdi day téi hang
tram, hang ngan mét.

-4 guoi ta thuong khai tac mu01 tir mé bang phuong phap ngam, nghia la qua cac 16 khoan dung nudc hoa
tan mudi ngdm & dudi 10ng dat rdi bom dung dich Ién dé két tinh mudi an.

- C6 ddc nudc bién bang cach dun néng hodc phoi ning ty nhién, ngudi ta c6 thé két tinh mudi an.

2. Tinh chét:

* Tinh chat vat li:
- La hop chat ion c6 dang mang luéi 1ap phuong tam dién. Tinh thé 4 aCl khéng c6 mau va hoan toan trong
suot.
- 4 hiét do noéng chay va nhiét do soi cao, t°ne= 800°C, t°= 1454°C.
- D& tan trong nudc va do tan khong bién ddi nhiéu theo nhiét d6 nén khong dé tinh ché bang cach két tinh
lai.
- Do tan cua 4 aCl & trong nudc giam xuéng khi ¢6 mat 4 aOH, HCI, MgClz, CaCly, ... Loi dung tinh chét
nay nguoi ta suc khi HCI vao dung dich mudi an bio hoa dé diéu ché 4 aCl tinh khiét.
* Tinh chdt héa hoc:

- Khac voi cac mubi khac, 4 aCl khong phan tmg véi1 kim loai, axit, bazo & didu kién thuong. Tuy nhién,
a aCl van phan tung V61 mot mudi:

4 aCl+ Aga 03— 4ai O3 + AgCl|
- O trang thai ran, 4 aCl phan tmg v&i H2SO4 ddm dic (phan tmg san xuat HCI, nhung hién nay rat it ding vi
phuong phéap tao ra nhiéu khi doc hai, gy nguy hiém t6i hé sinh thai, 6 nhiém méi truong).

4aCl+H2SOsqa — 4 aHSO4 + HCI

24 aCl+H2S04 — 4 22804 + 2HCI

- Pién phan dung dich 4 aCl:
24 aCl + 2H0 —24®™ 5 23 aOH + Hz + Cl

Ung dung: La nguyén li¢u dé diéu ché 4 a, Clz, HCI, 4 aOH va hau hét cac hop chat quan trong khac cua
natri. 4 goai ra, 4 aCl con dugc ding nhiéu trong cac nganh cong nghiép nhu thuc pham (mubi an...),
nhudém, thudc da va luyén kim.

BAI 3: KIM LOAI KIEM THO

I. VI TRi CAU TAO:
1) Vi tri ciia kim loai kiém tho trong biang tuan hoan:

Trang 38



Téng hop Iy thuyét 12 THPT QG

- Kim loai kiém thé thugce nhom ITA cuia bang tuan hoan; trong mét chu ki, kiém thd ding sau kim loai kiém.
- Kim loai kiém thé gom Beri (Be); Magie (Mg); Canxi (Ca); Stronti ( Sr); Bari (Ba); Radi (Ra) (Radi la
nguyén to phong xa khong bén).

2) Ciu tao va tinh chit ciia kim loai kiém thd:
*

a guyén t6 Be Mg Ca Sr Ba

Céu hinh electron [He]2s> |[ae]3s® |[Ar]4s? | [Kr]5s® | [Xe]6s?

Ban kinh nguyén tir (nm) 0,089 0,136 0,174 0,191 0,220

a ang luong ion héa I» (kJ/mol) 1800 1450 1150 1060 970

Do am dién 1,57 1,31 1,00 0,95 0,89

Thé dién cuc chuan E'vzem(V) -1,85 2,37 2,87 2,89 2,90

Mang tinh thé Luc phuong Lap phuong tam | Lap
dién phuong

tam khoi

+ Be tao nén chi yéu nhirng hop chét trong dé lién két giita Be v6i cac nguyén t6 khac 1a lién két
cong hoa tri.

+ Ca, Sr, Ba va Ra chi tao nén hop chét ion.

+ Bing phuong phap nhiéu xa Roghen, nguoi ta xac dinh dugc rang trong mot s6 rat it hop chit
kim loai kiém tho co thé c¢6 sd oxi héa +1. Thi du: Trong hop chit CaCl dugc tao nén tir
CaClzva Ca (6 1000°C)

I TINH CHAT VATLY ; ,
- Mau sdc : kim loai kiém tho c6 mau trang bac hodc xam nhat.
- Mot so tinh chat vét Iy quan trong ciia kim loai kiém tho :

4 guyén to Be Mg Ca Sr Ba

4 hiét 6 néng chay (‘C) 1280 650 838 768 714
4 hiét d6 s6i (°C) 2770 1110 1440 1380 1640
Khoi luong riéng (g/cm?) 1,85 1,74 1,55 2,6 3,5
Do cimg (lay kim cuong = 10) 2,0 1,5 1,8

* Nhan xét:

- 4 hiét 6 nong chay, nhiét do soi thp (trir Be) va bién d6i khong theo mot chiéu. Vi cac nguyén t6 c6 cdu
trac tinh thé khac nhau Be, Mg, Cap c6 mang ludi luc phuong ; Cas va Sr c6 mang luéi lap phuong tim
dién ; Ba lap phuong tam khdi.

- Po cimg : kim loai kiém tho cémg hon kim loai kiém, nhung nhin chung kim loai kiém tho c6 do cung
thap ; do cing giam dan tir Be — Ba (Be cimg nhét c6 thé vach duoc thay tinh ; Ba chi hoi cing hon chi).

- Khéi luong riéng : twong dbi nho, nhe hon nhom (trir Ba).

* Luun v : Trir Be, Mg ; cac kim loai kiém thé ty do va hop chét d& bay hoi, chay khi dwa vao ngon lira
khong mau, 1am cho ngon Itra ¢6 mau dac trung.
* Ca : mau do6 da cam * Sr : mau do6 son * Ba : mau luc hoi vang.

IILI. TINH CHAT HOA HOC:

Céc kim loai kiém thé c6 tinh khir manh, yéu hon so véi kim loai kiém. Tinh khir cta cac kim loai kiém thd
tang tor Be — BA.

M — M* + 2e
1) Tac dung véi phi kim :
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- Khi @6t nong trong khong khi, cac kim loai kiém thd déu bdc chay tao oxit, phan ting phat ra nhiéu nhiét.
Vidu: 2Mg+ 02 —“— 2MgO  AH=- 610 KJ/mol
- Trong khong khi am Ca, Sr, Ba tao nén 16p cacbonat (phan ing v6i khong khi nhu oxi) cho nén cén cat gitr
cac kim loai nay trong binh rat kin hodc dau hda khan.
- Khi dun néng, tat ca cac kim loai kiém tho twong tac manh liét vai halogen, nito, luu huynh, photpho,
cacbon, siliC.
Ca+Cl —“— CaCl

Mg + Si —~— Mg>Si
- Do ¢6 4i lyc 16n hon oxi, khi dun néng cac kim loai kiém thd khir dugc nhiéu oxit bén (B20s, COz, SiO2,
TiO2, Al203, Cr203,).

2Be + TiO2 — 2BeO + Ti

2Mg + CO2 — 2MgO + C

2) Tac dung voi axit:
A. HCI, H>SO4 (1) : Kim loai kiém khur ion H* thanh Hz
Mg + 2H" — Mg?" + Hz
B. HNO3,H>SO4 dd : Khir 4 °, S ™ thanh cac hop chat mirc oxi hoa thap hon.
4Ca + 10Ha O3 (1) — 4Ca(a Os)2 + a Haa O3 + 3H20
Mg + 4Ha O3 dd — Mg(a 03)2 + 24 02 + 2H20
3) Tac dung véi nuéc:
- Ca, Sr, Ba tac dung vdi nudc ¢ nhiét do thuong tao dung dich bazo:
Ca+2H20 — Ca(OH)2 + H2 1
- Mg khong tan trong nudc lanh, tan cham trong nudc ndng tao thanh MgO.
Mg + H20 — MgO + Ha? ‘
- Be khong tan trong nude du ¢ nhiét do cao vi c6 16p oxit bén bao vé. 4 hung Be co thé tan trong dung dich
kiém manh hoic kiém néng chay tao berilat:
Be + 24 aOH + 2H0 — a a2[Be(OH)4] + H2
Be + 24 aOH (mong chay) — 4 a2BeO2 + H>
IV. UNG DUNG VA PIEU CHE
1) Ung dung:
- Kim loai Be: lam chat phu gia dé ché tao hop kim ¢6 tinh dan hdi cao, bén, chic, khong bi an mon.
- Kim loai Ca: dung lam chat khir dé tach oxi, luu huynh ra khoi thép, 1am khé 1 s6 hop chit hitu co.
- Kim loai Mg c6 nhiéu ung dung hon ca: tao hop kim co6 tinh cting, nhe, bén dé ché tao may bay, tén lira,
6t0... Mg con duge dung dé tong hop nhiéu hop chit hiru co. Bt Mg tron v6i chat oxi hoa dung dé ché tao
chit chiéu sang ban dém dung trong phéo sang, may anh.

2) Diéu ché kim loai kiém thé:

- Trong tu nhién, kim loai kiém tho chi ton tai dang ion M?" trong cac hop chat.

- Phuong phap co ban 1a dién phan mudi néng chay ciia ching.

Vi du: CaCl2 — Ca+ Cl2?
MgCl2 —» Mg + Clbt
- Mot s6 phuong phap khac:

+ Dung than cdc khir MgO; CaO tir dolomit bang febositic (hop chat Si va Fe ) & nhiét d6 cao va
trong chan khong.

MgO + C — Mg + CO
CaO + 2MgO + Si — 2Mg + Ca0.Si0O2
+ Dung nhom hay magie khir mudi cua Ca, Sr, Ba trong chan khong & 1100°C—1200°C.
2Al1+4Ca0 — Ca0.Al203 + 3Ca
2Al +4SrO — SrO. Al203 + 3Sr
2Al+ 4BaO — BaO. Al2Os + 3Ba
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BAI 4: MOT SO HQP CHAT QUAN TRONG CUA KIM LOAI KIEM THO

I. CaO (Canxi oxit) : Voi séng.
- Tac dung voi nude, toa nhiét : CaO + H2O — Ca(OH): it tan.
- Vi axit : CaO + 2HCI — CaClz + H20 )
- Véi oxit axit : CaO + CO2 — CaCOs3 ( voi chét)
IL. Nhitng hidroxit M(OH); ciia cdc kim loai kiém thé:
1) Tinh chit:
- Céc hidroxit M(OH): khan déu & dang mau tring.
- Tinh tan: Be(OH)2; Mg(OH): rét it tan trong nu6C.
Ca(OH): tuong dbi it tan ( 0,12g/100g H20).
Céc hidroxit con lai tan nhiéu trong nu6C.
- D6 bén nhiét cua hidroxit ting tir Be—Ba: Mg(OH)2 mat nudc ¢ 150°C; Ba(OH)2 mat nudc & 1000°C tao
thanh oxit.
- Tinh bazo: Be(OH): 1a bazo rat yéu, Mg(OH): 1a bazo trung binh, Ca(OH)2; Ba(OH)2; Sr(OH): 1a bazo
manh.
* Ca(OH), Canxi hidroxit : Voi toi
- It tan trong nuéc : Ca(OH)2 S Ca®" +20H "
- Véi axit : Ca(OH)2 + 2HCI — CaClz + H20

- Vi oxit axit : Ca(OH)2 + CO2 — CaCO3] + H20 (1)
Ca(OH)2 + CO2 — Ca(HCOs): )
- Vé6i d mubi : Ca(OH)2 + 4 22CO3 — CaCOs + 24 aOH
2) Ung dung:

Hop chat hidroxit kim loai k1em thd  Ca(OH)2 tmg dung rong rai hon ca :tron vira xay nha, khir chua dat
trdng, san xudt cloruavoi dung dé tay tring va khir trang.

III. CANXICACBONAT (CaCO;) VA CANXI HIDRO CACBONAT (CaHCO3)

CaCQs : Canxi cacbonat Ca(HCO:3); : Canxi hidro cacbonat

Canxi cacbonat 14 chat rin mau tring, khong
tan trong nu¢C. nhung tan trong amoniclorua: | Tan trong nuge: Ca(HCO3)— Ca** +

V61 nud . . \ _
OO Cac0s + 24 HaCl —“—5 CaCla + 24 Ha; + 2HCO;
H20 + CO21
Véi bazo R . Ca(HCO:3)2 + Ca(OH)2 — 2CaCOs] +
manh Khoéng phan ung 2HA0

Ca(HCO3)2+2HCl—CaCl2+2C02+2H20

Véi axit manh CaCO3+2HCl1—CaCl>+CO2+H20 .
= ludng tinh

A hist oha Bi phan huy ¢ nhiét d cao: gi p}llliijré)hﬁy ktﬁ: dulénglz)g n+h?j:o N
a et phan CaCOs —'C 5 Ca0 +CO» a(HCOs)2 —= CaCO; + €O

H20
Phénﬁltmg trao Ca>" +CO;” — CaCOs] tring
doi voi Khong 3Ca*" + 2P0+ — Ca3(PO4)3|
CO2 pO}-
CaCO3; + CO2 + H20 S Ca(HCO:3)2
Véi CO khong tan tan

Chiéu thuan (1): Giai thich sy xam thyc cia nudc mua ddi véi da voi tao hang dong.
Chiéu nghich (2): Gidi thich su tao thanh thach nhil trong hang dong.
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VI. CANXISUNFAT (CaSOy)

1) Tinh chit:
- La chét rin mau tring tan it trong nudc ( & 25°C tan 0,15g/100g H20).

- Tuy theo luong nude két tinh trong mudi sunfat, ta ¢6 3 loai:
+ CaS04.2H20 : thach cao séng trong tu nhién, bén & nhiét do thuong.
+ CaS04.H20 hodc CaS04.0,5H20 : thach cao nung ( hemihidrat)
CaS04.2H20 — CaS04.0,5H20 + 1,5H20 (125°C)
- Bun néng 200°C; thach cao nung thanh thach cao khan. (CaSOs)
CaS04.0,5H20 — CaSOs4 + 0,5H20 (200°C)
- CaSO4: khong tan trong nudce, khong tac dung voi nude, chi phan hity ¢ nhiét do rat cao.
2CaS04 — 2Ca0 + 2802 + 02 (960°C)

2) Ung dung:
- Thach cao nung c6 thé két hop vdi nudce tao thanh thach cao séng va khi dong cung thi gidn no thé tich, do

vay thach cao rat an khuén. Thach cao nung thudong duge duc tugng, dic cac mau chi tiét tinh vi dung trang
tri noi that, 1am phan viét bang, b6 bot khi giy xwong. ..

- Thach cao song dung dé san xuat xi mang.

V. NUOC CUNG:

1).Khdi niém Nwéc cirng.
4 wdc cing 1a nude ¢ chira nhidu cation Ca®*, Mg?". 4 wéc chira it hodc khong chira cac ion trén dugc goi la
nudc mém.

2) Phan loai:
Can cr vao thanh phan cac anion gdc axit c¢6 trong nudc cimg, ngudi ta chia nude cimg ra 3 loai:

a) Nwéc cirng tam thoi: Tinh cing tam thoi ciia nude ctng 1a do cac mubi Ca(HCOs)2, Mg(HCO3)2

gay ra:

Ca(HCO3)2 — Ca*" + 2HCO3"

- Goj 1a tam thoi vi do cimg s& mat di khi dun s6i: M(HCO3)2 —MCO; + CO2+ H20

b) Nwéc cirng vinh ciru: Tinh cing vinh ciru ciia nudce 13 do cac mubi CaClo, MgClz, CaSO4, MgSO4
gdy ra,goi 14 vinh citu vi khi dun néng mudi d6 s& khong phan huy:

¢) Nuéc c6 tinh cirng toan phin: La nudc co ca tinh cimg tam thoi va vinh ciru.
- 4 woc tu nhién thudng co ca tinh cimg tam thoi va vinh ctru.

3) Tac hai cia nwoc cirng:
* Vé mdt dm sén,g thuong ngay:
- Giit 40 quan bang xa phong (natri stearat C17H35COO04 a) trong nudc cung s€ tao ra mudi khong tan 1a
canxi stearat (C17H3sCOO)2Ca, chat nay ban trén vai soi, 1am cho quin 40 mau muc nat.
2C17H35C004 a +MCl2 —(C17H35C00):M 1 +24 aCl

- a ude cing 1am cho xa phong ¢6 it bot, giam kha nang tay ria.
- 4 éu dung nudc cing dé nau thire 3n, s& lam cho thuc phim 1au chin va giam mui vi do phan tmg cua cac
ion va cac chat trong thuc pham.
* Vé mdt san xudt cong n,ghlep
- Khi dun néng,¢ day ndi hay 6 ong dan nudc néng s& gay ra 16p cin da kém dan nhiét 1am hao ton chat dét
,gdy nd ndi hoi va tit nghén 6 ong dan nuéc nong (khong an toan)..
- Lam hong nhiéu dung dich can pha ché.
- Vi vay, viéc lam mém nudc cung trude khi dung c6 y nghia rit quan trong.
4. Cac phwong phap lam mém nuéc cirng:
a guyén tic lam mém nudc cing 1a giam nong do cac cation Ca’>",Mg?* trong nudc cung.

a) Phuong phip két tia:
* Poi véi nwdc cd tinh cieng tam thoi
- Pun s6i nudc cé tinh cing tam thoi trude khi ding, mudi hidrocacbonat chuyén thanh mudi cacbonat
khong tan:
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Ca(HCOs3)2 —~— CaCOs3| + CO21 + H20

Mg(HCO:3):2 —> MgCOs| + CO21 + H20
— Loc bo két tia dwoc nudec mém.
- Dung mot khéi lwong vira di dung dich Ca(OH), a a2CO3 dé trung hoa mudi hidrocacbonat thanh mudi
cacbonat két tiia. Loc bo chit khong tan, duoc nudc mém:
Ca(HCOs3)2 + Ca(OH)2 — 2CaCOs {+ 2H20
Mg(HCOs3)2 +2Ca(OH)2—Mg(OH)24 +2CaCOs3! +2H20
M(HCO3); +4 22C03—MCO3! +24 aHCO3
* Poi véi nwdc cd tinh cieng vinh civu: Ding dung dich 4 a2CO3, Ca(OH)2 va dung dich 4 a3sPO4 dé lam
mém nudc cing:
Ca** + CO3* — CaCOs|
3Ca?" + 2P04* — Ca3(POs4)2]
Mg?" + CO3* + Ca** + 20H — Mg(OH)2| + CaCO3|
B. Phuong phap trao doi ion:
- Phuong phap trao d6i ion duoc ding phd bién dé lam mém nudC. Phuong phap nay duya trén kha nang trao
d6i ion cua cac hat zeolit (cac alumino silicat két tinh, co trong ty nhién hodc dugc tong hop, trong tinh thé
¢6 chtra nhitng 16 tréng nho) hodc nhya trao doi ion.
- Thi du:
Cho nuéc cimg di qua chat trao doi ion 1a cac hat zeolit thi sé mol ion 4 a* cua zeolit roi khoi mang
tinh thé, di vao trong nudc nhuong chd cho cac ion Ca?* va Mg>" bi giif lai trong mang tinh thé silicat.

BAI 5: NHOM

L VI TRi VA CAU TAO:

1) Vi tri ciia nhém trong bang tuin hoan:
- 4 hém c6 s6 hiéu nguyén tir 13, thugc nhom IIIA, chu ki 3.
- C4u tao ciia nhom: Cau hinh electron: 1s22s*2p®3s3p!, hay [4 e] 35> 3p' . Al la nguyén td p, 4 ang luong
jonhoa: I3 : L =2744 : 1816 = 1,5 : 1. D6 4m dién 1,61. Mang tinh thé: nhom c6 ciu tao kiéu mang 1ap
phuong tam dign.
IL. TINH CHAT VAT Li
- 4hom 12 kim loai mau tréng bac, mém, d& kéo soi va dat mong. Co thé dat mong dugc,la nhdm méng
0,0lmm.
- 4 hom 1a kim loai nhe (2,7g/cm?), néng chay & 660°C.
- 4 hom dén dién va nhiét tét. D6 dan nhiét b?mg 2/3 déng nhung lai nhe hon déng(8,92g/cm3) 3 lan. o dan
dién cua nhdom hon sét 3 1an.

III. TINH CHAT HOA HOC
4 hom c6 tinh khir manh. Al — A"+ 3e . 4 hin chung tinh khir cia nhém yéu hon céc kim loai kiém va
kiém thé.

1. Tac dung véi phi kim

- 4 hom tac dung manh li¢t véi cac phi kim, dién hinh 13 v&i cac halogen, oxi, luu huynh...

- 4 hom ty bdc chay khi tiép xuc vdi cac halogen
Vi du: 2A1+ 3Cl, —“— 2AICI3

- Phan tng v6i oxi: Bot nhom chay trong khong khi cho ngon Itra sang chéi va phat ra mét nhiét lugng 16n
tao ra nhom oxit va mét lugng nho nitrua:
4A1+30; —“— 2ALOs  AH® =-(2 x 1675,7k])

2Al+42 —% 2Ala
- 4 hom phan tmg voi oxi tao ra mot mang oxit méng (khéng qua 10 cm) ngin can khong cho oxi tac dung
sau hon, mang oxit nay lai rat ddc khit khéng thdm nudc, vi viy n6 bao vé cho nhom chdng duge sy dn mon.
2. Tac dung véi oxit kim loai:
- O nhiét d6 cao, Al khtr dugc nhiéu oxit kim loai nhu ( Fe203, Cr203,CuO...) thanh kim loai tu do.

Vi du: 2Al + Fe203 —“— 2Fe + ALOs
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2Al+ Cr205 —~— 2Cr + ALOs
- 4 hiét d6 ctia phan mg 1én téi gan 3000°C lam nhom oxit nong chay. Do d6 phan tmg ctia Al voi oxit kim
loai goi 1a phan rng nhi¢t nhom.
3. Tac dung véi nu6C.
2Al+ 6H20 — 2AI(OH)s3; + 3H2
Phan tmg nhanh chong ngimg lai vi 16p AI(OH)s khong tan trong nuéc di ngin can khong cho nhom tiép
xuc v6i nude > vt liéu bang nhom khong phan tmg voi nudC.
4.Tac dung vdéi axit.
A. HCI, H»S04 (lo[ing):_é hom khir H' thanh H»
2A1+6H" — 2A1P" + 3H:
B. Nhém khie N*° trong HNO; ¢ dung dich loang hodc diic, néng va S*® trong H>SO, ¢ dung dich dic,
néng xuéng sé oxh thip hon:
Vi du: Al +4Ha Osioang ——> Al(a O3); +2 O +2H20

2Al + 6H2SOsa5c ——> Alx(SO4)3 + 3502 + 6H0
- 4 hom khoéng tac dung v6i H2SO4 va Ha Os dic, ngudi. 4 hitng axit nay da oxi hoa bé mit kim loai tao
thanh mot mang oxit ¢6 tinh tro, lam cho nhoém thu dong. 4 hom thu dong s& khong tac dung voi cac dung
dich HCI, H2SO4 loang.
5. TAc dung v6i dung dich kiém ‘
4 hom bi hoa tan trong dung dich kiém nhu 4 aOH, Ca(OH)y,... Hién tugong nay duoc giai thich nhu

sau:
- Trudce hét, mang bao vé 1a ALOs bi pha huy trong dung dich kiém:
Al203 + 23 aOH - 2a aAlO2 + H20
Hay  ALOs+24aOH +3H:0 —“— 24 a[Al(OH)4] (1)
- Tiép dén, kim loai nhoém khir H20:
2A1+ 6H20 —“— 2AI1(OH)s + 3H2 (2)
- Mang AI(OH)s bi pha huy trong dung dich bazo:
Al(OH)3 + 2 aOH = a aAlO2 + 2 H20
Hay  AI(OH); +4aOH —— aa[Al(OH)] (3)
- Cac phan mg (2) va (3) xay ra luan phién nhau cho dén khi nhém bi hoa tan hét.

- C6 thé viét gon thanh:
2A1+ 2NaOH + H,O — 2NaAlO; + 3H;

Hay: 2Al+ 2NaOH + 6H,0 —“— 2Na[Al(OH)4] (dd) + 3H:

IV. UNG DUNG VA SAN XUAT
1. Ung dung
- 4 hém c6 nhiéu wu diém nhung vi né kha mém lai kém dai nén ngudi ta thuong ché tao hop kim nhém véi
magie, dong, silic... dé ting d6 bén. Sau day 1a vai hop kim va tng dung cia né:
+ Pura (95% Al, 4%Cu, 1%Mg, Mn, Si). Hop kim dura nhe bang % thép, cing gan nhu thép.
+ Silumin (~90% Al, 10%Si): nhe, bén.
+ Almelec (98,5% Al. con lai la Mg, Si, Fe) dung lam day cap.

+ Hop kim electron (10,5% Al, 83,3% Mg, con lai 1a Zn, Mn...), hgp kim nay chi ning béng 65% Al lai
bén hon thép, chiu dugc su thay doi dot ngot nhiét do trong mot gidi han 16n nén dugc dung lam vé tén ITA.
- 4 hom duoc dung ché tao cac thiét bi trao do6i nhiét va dung cu nau an gia dinh, nhom con dugc dung 1a
khung ctra va trang tri noi that.

- Bot nhom dung dé ché tao hdn hop tecmit (hdn hop bot Al va Fe203), duge dung dé han dudng ray,. ..
2. Trang thai tw nhién va sin xuét
2.1 Trang thai tw nhién.
- Trong tu nhién nhom chiém khoang 5,5% téng s6 nguyén tir trong qua dat.
- Phan 16n tip trung vao cac alumosilicat, vi du nhu orthoclazo(K20.A1203.6Si02), mica
(K20.2H20.3A105.6Si02). nefelin [(4 2,K)20.A1:03.2Si0x].
- Hai khoang vét quan trong d6i véi cong nghiép ctua nhom 1 boxit(ALOs.xH20) va criolit(d as[AlFs]).

Trang 44



Téng hop Iy thuyét 12 THPT QG

- Boxit ¢6 ham lugng 16n & nhiéu tinh nhu Lang Son, Ha Tuyén, Son La, Lai Chau, Hai Hung, a ghé Tinh,
Lam Déng.
2.2 Sin xudt: Gom 3 giai doan:
*Giai doan 1: lam sach quing boxit 1an Fe203 .SiO2
- Cho quing vao dung dich 4 aOH du, SiO2 AO3 va tan ra, loc bo Fe203
SiO2 + 24 aOH - 4 a:Si0s + H20
ALOs + 24 aOH - 24 aAlO2 + H20
- Suc CO: vao dung dich sé& thu duoc két tia AI(OH)s
a aAlO2+ CO2 + 2H20 > AI(OH); + 4 aHCO:3
- Loc két tia dem dun nung thu duoc oxit:
2A1(OH); = Al20s + 3H20
*Giai doan 2:Chuan bi chét dién ly nong chay: criolit 34 aF. AlF3 nham:
+ Giam nhiét d6 nong chay cta AO3 (2050°C 2 900°C) - Tiét kiém nang lugng
+ Hon hop chét 16ng dan dién tét hon.
+ Criolit 4 he, n6i 1én ngin can nhom néng chdy sinh ra tic dung véi khong khi.
*Giai doan 3: dpnc ALO3: 2A103 = 4Al + 302
Catot anot
San phém thu dugc kha tinh khiét va c6 ham lugng vao khoang 99,4 - 99,8%. Pién phan 14n hai c6 thé dén
ham lugng 99,9998%.
BAI 6: MOT SO HOP CHAT QUAN TRONG CUA NHOM
L. NHOM OXIT ALOs
1. Tinh chit vit li:
- Al2O5 1a chét rin mau tréng, chiu nhiét rat tot, rat cung, khong tan trong nudC.

- Trong tu nhién tdn tai & ca dang ngdm nudc nhu Al203.2H20 va dang khan nhu emeri, corindon c¢6 do
cung cao.

- Dang thu hinh nguyén chat 13 nhirng tinh thé trong sudt, khong 13n mau cua cac loai da quy: mau dé ngoc
rubi (tap chat Cr**, mau xanh ngoc xaphia (tap chat Fe** va Ti*").

2. Tinh chét héa hoc:

- Tinh bén: Ton AP ¢6 dién tich 1on(3+) va ban kinh nh6(0.048nm), bang % ban kinh ion 4 a” nén Iyc hut giita
ion AI** va ion O* rat manh, tao ra lién két rat bén vimg. Vi thé ALOs c6 nhiét d6 nong chay rat cao(2050°C)
va rat kho bi khtr thanh kim loai Al.
- Tinh ludng tinh: Vira tac dung véi dung dich kiém, vira tic dung véi dung dich axit.

AL»0O3 + 6HCI — 2AICI5 + 3H20

ALOs + 24 aOH — 24 aAlO> + H20
- Vi rat bén nén Al,Os rat khé bi khir thanh kim loai:
- Khir Al203 bang C khong cho Al ma thu duge AL4Cs:

ALO3 +9C —22%°C_y AL,C3 + 6CO

- AOs khéng tac dung voi Ha2, COG bét ki nhiét d6 nao.

3. Ung dung:
- Piéu ché da quy nhén tao bang cach nau chay Al2O3 v61 mot luong nho oxit cua kim loai tao mau ¢ trong

ngon Iira hidro — oxi hodc hd quang rdi cho két tinh thanh nhiing tinh thé 16n. 4 himg da quy nay trong sudt,
14p lanh va c6 mau rat dep nén duoc dung 1am do trang suC.

- Tinh thé AL,O3 con dugc dung dé ché tao cac chi tiét trong cac nganh ki thuat chinh xac nhu chan kinh
dong ho, thiét bi phat tia laze,...

- Bot Al203 ¢6 d¢ cung cao(emeri) dugce dung lam vat liéu mai.
- Phan cha yéu nhém oxit dugc dung dé diéu ché nhom.

- a goai ra, Al2O3 con duge dung lam vat liéu chiu lra: chén nung, 6ng nung va 16p 16t trong céac 10 dién.
a hom oxit tinh khiét con dugc dung lam ximang tram rang.
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4. Piéu ché: Trong cong nghiép, ALOs duge diéu ché bang cach nung AI(OH)s ¢ nhiét d6 cao 1200 —
1400°C:

2AI(OH); — ALOs + 3H0
IL. NHOM HIDROXIT Al(OH);:

1. Tinh chit:
- La hop chat mau trang, két tua keo, khong tan trong nudc, khong bén nhiét.
- Dé bi nhiét phan thanh nhoém oxit:

2AI(OH)3 L AlLO3 + 3H20

- Tinh ludng tinh:
Al(OH); + 3HCl — AICL; + 3H>0
Al(OH)3 + 4 aOH — 4 aAlO> + 2H20
Pt ion:
AI(OH); + 3H" >AP* + 3H20
AI(OH)s + OH™ — [AI(OH)a]
2. Piéu ché:
- Mudi nhoém tac dung véi dung dich kiém (vira di):
AICl3 + 42 aOH — AI(OH)3 |+ a aCl
a éu du:
Al(OH); + 4 aOH — 4 aAlO2 + 2H20
- Pé thu duoc két taa tron ven:
2AICI; + 34 22CO3 + 3H20 — 2A1(OH)3 | + 64 aCl+ 3CO> 1
AICls + 34 H3 + 3H20 — AI(OH)s3 | + 34 HaCl
- Tir mubi 4 aAlO2:
24 aAlO2 + CO2 + 3H20 — 2 Al(OH)3| + 4 a2CO3
4 aAlO> + CHsCOOH + H20 — Al(OH)3| + CH3COO4 a
4 aAlO> + HClva + H2O — AI(OH)3) + 4 aCl
I11. NHOM SUNFAT VA PHEN CHUA:

- 4 hom sunfat ASO4 14 cht bot mau tréng, bi phan huy nhiét trén 770°C. 4 hom sunfat két hop véi kim
loai kiém tao thanh loai muoi goi 1a phén nhdm, ma quan trong nhat 1a pheén chua K2SO4.A12S04.24H20.

- Phén chua c6 dang tinh thé, khong mau, c¢6 vi hoi chua va chat.
- Phén chua duc_)'g dung nhiéu trong cong nghiép gidy, nhudm, thu(f)(; da va danh trong nudC. 4 himg cong
dung nay déu xuat phat tir sy thiy phan kha manh trong nude ctia muoi nhdm tao thanh nhom hidroxit:

KAI(SO4)2.12H20—K* +AP* +2S04* +12H20

A" +3H20 «>Al(OH)3 |+ 3H"

- Khi nhudm vai, hidroxit d6 duoc soi vai hép phu va gilt chat trén soi s€ Kkét hop véi phém nhudm tao thanh
mau bén, nén n6 dugc goi la chat can mau.
- Tac dung danh trong nudc ciing 1a do hidroxit gay ra, né kéo cac chat bay lo ling trong nudc cung ling
xudng.

- Trong cong nghiép gidy, nhém sunfat va phén nhém duoc cho vao bot gidy cing voi mudi an. 4 hom clorua
dugc tao nén do phan tmg trao doi, bi thuy phan manh hon nén cho hidroxit. Hidroxit nay s& két dinh cac
phan tir xenlulozo véi nhau lam gidy khong bi nhoe muc khi viét.

IV. HOP KIM CUA NHOM

. . A , £ Ung dung Diéu hiéu
Hop kim Thanh phan Tinh chat ché tao nhén ra
94% Al, 4% Cu Bén hon Al , A C
Puyra (Mn, Mg, Si) 4 1An May bay, 6t6 (c6 mat Cu)
Silumin | AL Si (10 - 14%)  he, ben, Cau tao b Tan hoan toan
an nhom phan may trong xt
Almelec 98%Al Rnhd, dai, day cap dién Tinh chat
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(Mg, Si, Fe) _ bén ung dung
Mg (83,3%) a he, bén Tau vii try, o £ A.
Electron Al, Zn, Mn chiu va cham vé€ tinh % Al thap CA
C
DANG BAI TAP

4+ DANG 1: KIM LOAI KIEM — KIEM THO - NHOM TAC DUNG VOI NUOC

- Khi cho KL kiém, kiém thé (trir Mg, Be) tic dung v6i nude ¢ nhiét do thuong theo phan tng:
M+H0 - M"+OH + 2 H>
M + 2H,0 — M*" + 20H + H:

Tathdy: |n =2.ny,

OH

- 4 éu c6 kim loai Al thi OH" s& tac dung v6i Al: Al+ OH + H20 — AlO> + 3/2 Hz

+ DANG 2: BAI TOAN CO», SO; TAC DUNG VOI DUNG DICH BAZO

I. TAC DUNG VOI NaOH,KOH ‘ ,
- Khi cho CO2 (hodc SO2) tac dung voi 28 aOH, KOH déu xay ra 3 kha nang tao mudi. Ta thuong lap ti 1€

k — nNaOH hOéC k — nNaOH
Rco, g,

aéu: < k < 1: Chi tao mudi 4 aHCO3
9 1<k <2: Tao 2 mudi a aHCOs va 4 a2CO;3
2 k> 2: Chi tao mubi 4 a2CO;
* Chii y: Vi nhimg bai toan khong thé tinh k, ta co thé dua vao dir kién dé bai da cho dé tim ra kha ning tao
mudi nhu thé nao.
- Hap thu CO2 vao 4 aOH du chi tao mudi 4 a2CO3
- Hap thu CO: du vao 4 aOH chi tao mubi 4 aHCOs3
- Hap thu CO: vao a aOH tao dd mudi. Sau d6 thém BaClz vao dd mubi thay cé két tia, thém tiép Ba(OH).
du vao thiy xuét hién thém két ta: Tao 2 mudi 4 a2CO;3 va 4 aHCOs
- 4 éu bai toan khong cho bt ki dir liéu nao thi phai chia truong hop dé giai.
II. TAC DUNG VOI Ca(OH),, Ba(OH),
Tuong tu nhu trén, truong hop nay ciing c6 3 kha ning tao mudi, ta 1ap ti 1&:

po Mo
Neo,

aéu: 2 k < 1: Chi tao mudi Ca(HCO3)2

2 1<k <2: Tao 2 mubi Ca(HCO3)2 va CaCOs liac d6 ncacos=non- — nco2

2 k> 2: Chi tao mubi CaCOs luc d6 ncacos = ncoz
* Chii y: Vi nhimng bai toan khong thé tinh k, ta c6 thé dua vao dir kién dé bai da cho dé tim ra kha ning tao
mudi nhu thé nao.
- Hép thu COz vao nudc voi trong du chi tao mudi CaCOs3
- Hap thu CO2 du vao nudc voi trong (luc dau c6 két tua tring, sau do két tha tan): chi tao mudi Ca(HCO:3)>
- Hap thu CO2 vao nuéc voi trong thay tao két tia, sau d6 thém 4 aOH du vao thiy co két tia nita: Tao 2
muoi
- Hép thu CO2 vao nudc voi trong théy tao két tua, loc bo két tua roi dun nong nudc loc lai théy két tha nita:
tao 2 mudi.
- 4 éu bai toan khong cho bat ki dit liéu nao thi phai chia truong hop dé giai.
III. TAC DUNG VOI HON HOP GOM CA NaOH / KOH VA Ca(OH). / Ba(OH),

Lap ti l¢:

jo = lon

Ao,

aéu: < k £ 1: Chi tao ion HCO3"
2 1<k <2: Tao 2 ion HCO3 va COs* luc d6 |n

=n —-n

ot o~ Mo, | 101 80 sanh vo1 n o hoac n .

dé xem chét nao phan tng hét. Luong két tua tinh theo s6 mol chat phan mg hét.
2 k> 2: Chi tao ion CO3*
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* Chu y: PTHH tao mudi: 20H + CO2 — CO3* + H20
OH + CO2 —» HCOs
Cong thirc tinh Vi, can hap thu hét vao 1 dd Ca(OH): hoic Ba(OH): dé thu dugc 1 luong két tua theo

yéu cau:

Rpp =N
B ) A 5 2 4
Dang nay c6 2 két qua: { 0

Neo, =N, —N,

L DANG 3: TOAN VE MUOI CACBONAT

+) Phan Gng nhiét phan > Mudi Hidrocacbonat cho mudi cacbonat:
2MHCO3; —2— M2CO;3 + CO2 + H20
M(HCOs3) —2— MCOs + CO2 + H20
» Mudi cacbonat cua KL kiém thd chi bi nhiét phan ¢ nhiét do cao cho oxit bazo:
MCO3 —2— MO + CO»
+) Phan tng trao d6i: > Vi axit — tao khi CO2
» Véi mot s6 mudi — tao két tua.
- Hay st dung: Dinh luat bao toan khéi lugng va Dinh luat ting giam khdi luong dé giai
Lwu y: Khi cho tir tir dd HCI vao hdn hop mudi cacbonat va hidrocacbonat, phan Gmg xay ra theo trinh tu:
Dau tién: H" + COs* — HCOy
Sau d6: HCOs +H' — CO2 + H20
- Mudi cacbonat + ddHC] —— Mudi clorua + COz + H20. Tinh nhanh khéi lugng mudi clorua bang cong

thuec:

+11 Mo,

s =m_ .
mudi clorua mudi cacbonat

- Mubi cacbonat + H2SO4 loding ——> Mudi sunfat + CO2 + H20. Tinh nhanh khdi lugng mudi sufat bang
CT:

=m +306.1¢,

mudi sunfat mudi cacbonat

+ DANG 4: PHAN UNG NHIET NHOM

Cho bot nhém phan tmg véi cac oxit kim loai. Tinh hiéu sut phan tmg hodc thanh phan khdi lwong sau phan
ung....

2yAl + 3MxOy — yAlLOs3 +3x M
-Chuy:
+) Truong hop phan tng xay ra hoan toan (H = 100%), néu cho san pham tac dung véi dung dich kiém c6
khi H> thoat ra thi san phdm sau phan tmg c6 Al dw, M va ALO:s.
+) Truong hop phan ing xay ra khong hoan toan (H<100%) khi d6 san pham c6 Al du, Al2O3, MxOy du, M.
+ Hay sir dung Dinh luit bao toan khéi lugng, dinh luat bao toan nguyén tf...

+ DANG 5: TOAN VE SU LUONG TiNH CUA AI(OH)s, Zn(OH)z

Dang 1: Cho tir tir a mol OH- vao dd chira b mol AP*. Tim khéi lwgng két tia.
A"+ 30H" — Al(OH)3
a éu OH" du: AI(OH); + OH — AlO2 + H20
- Khi d6 tuy theo ti 16 mol OH; s6 mol A" ma c6 két tia hoic khong co két tua hodc vira co két tua vira co
mudi tan.
Xét ti 16 k = s6 mol OH /86 mol A"
+ 4 éu k <3: chi c6 két tia AI(OH)3 va naionys= non-/3
+ 4 éu 3<k<4: vira c6 AI(OH)3 va AlO2™ luc d6 naiomy = 4nais+ — non-
+ 4 ecus k>4 : chir cos AlOx".
- Néu dé cho AI(OH)s va A" va yéu ciu cac dinh s6 mol OH™. Dang nay phdi c6 hai k&t qui. Cong thitc:

n. = 3.,

n .= 4’HA13+ -n

Dang 2: Cho tir tir H* vao dd chira AlOz™ (hay AI(OH)y4) tao két taa.
AlOy + H" + H20 — AI(OH)s
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a éu H' du: AI(OH)3 + 3H" — AP + 3H20

- Khi d6 tuy theo ti 16 mol H'; s6 mol AlO>” ma c6 két tua hodc khong c6 két tua hodc vira co két tia vira co
mudi tan.

* Pé gidi nhanh bai todn nay ta cé céng thivc tinh nhanh:

n . =n
9. » . ~, 2 A 2, i J’
Dang nay phdi c6 hai k&t qui. Cong thirc: || "
n, =4n ~—3n,
H [AI(OH), |

Dang 3: Cong thirc V,, ,, cin cho vao dd Zn’* dé xuat hi¢n 1 lwgng két tiia theo yéu ciu:
{n o =21,

B = 4112’12+ —2n¢

Dang nay c6 2 két qua:

CHUONG 7 — CROM- SAT - PONG
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BAI 1: SAT

I- VI TRIi VA CAU TAQ
- Vi tri - Sat 1a nguyén t6 kim loai chuyén tiép, thuéc nhom VIIIB, chu ki 4, sb hidu nguyén tir 14 26.
- Cdu hinh electron nguyén tir : 1s*2s*2p°®3s? 3p°®3d°4s? ; hodc viét gon 1a [Ar] 3d° 4s.
- Céu hinh electron cua ion Fe*" : [Ar] 3d°
- Céu hinh electron cua ion Fe** : [Ar] 3d°
- §6 oxi héa : Trong cac hop chat, sit co cac s oxi hoa la +2, +3.
o Céu tao don chat : Tuy thudc vao nhiét, kim loai Fe cé thé ton tai & mang tinh thé 1ap phuong tam khéi
(Fgg) hodc 1ap phuong tam di¢n (Fs,)
e Nang lwong ion héa : 11 = 760 (KJ/mol) ; I = 1560 (KJ/mol) ; I3 = 2960 (KJ/mol).
® Ban kinh nguyén tir va ion : Rge) = 0,162 (nm) ; Ryggary = 0,076 (nm) ; Ryggity = 0,064 (nm).
o Thé dién cuc chudn : Blggr g = 0,44V ; Efggin g = 0,036V ; Efpgin ggary = +0,77V.
I1 - TRANG THAI TU NHIEN
Sat chiém khoang 5% khdi lugng vo Trai Dat, ding hang thtr hai trong cac kim loai (sau nhom). Trong
tu nhién, sit ton tai chu yéu ¢ dang hop chit trong cac loai quing, sit ty do chi tim thay trong cac manh
thién thach.
Quiing sit quan trong 1a : quing hematit d6 (Fe2O3 khan), quing hematit niu (Fe;03.nH,0), quing
manhetit (Fe;0y), quiing xiderit (FeCO3), quing pirit sit (FeS;).
IIT - TINH CHAT VAT Li
Sat 14 kim loai mau tring hoi xam, déo, d& rén, néng chay & nhiét d6 1540°C, c6 khdi luong riéng 7,9
g/em’. Sét c6 tinh din dién, dan nhiét tdt, dic biét c6 tinh nhidm tir.
IV — TINH CHAT HOA HOC
Sit 1a kim loai c6 tinh khir trung binh. Khi tac dung véi chit oxi héa yéu Fe bi oxi héa thanh Fe?*,
v6i chit oxi héa manh Fe bi oxi héa thanh Fe®.
Fe —— Fe?" + 2e
Fe —— Fe’" + 3e
1. Tac dung véi phi kim
- Sét khir nhiéu phi kim thanh ion 4m, trong khi d6 Fe bi oxi hoa thanh Fe?* hoic Fe*".
Thi dy : Fe + S ——> FeS
3Fe + 20, —— Fes0s

2Fe + 3CL —%— 2FeCls
2. Tac dung véi axit
a) Véi axit HCI, H,SO4 loang
Fe khtr dé dang ion H' trong axit HCI, H2SO4 lodng thanh khi Hz, dong thoi Fe bi oxi hoa thanh Fe?'.
Fe + 2H" —— Fe?* + Hal
Fe + H2SOs+ —— FeSOs + Hol
b) Véi axit HNO3, H2SO4 dac
e Sit bi thu dong hoa trong axit Ha O3 dic, ngudi va H2SO04 déc, nguoi.
e Vi axit Ha O3 loang, Ha 05 dic néng va H2SO4 dic nong, Fe bi oxi hda manh thanh Fe’*.
2Fe + 6H2SO4(dic) ———> Fex(SOs)3 + 3S0:T + 6H20
Fe + 6HA O (dic) ——> Fe(d 0s)3 + 34 0T + 3H:0
Fe + 4HA Os(lodng) —~—> Fe(303)s + 40T + 2H20
3. Tac dung v6i nuée
- O nhiét do cao, sit khir duoc hoi nude

3Fe + 4H:0 —S7YC 5 FesOs + 4HoT

Fe + H.0 ——=C 5 FeO + Hof
4. Tac dung v6i dung dich mudi ) )
- Sat khtr dugc nhitng ion cua kim loai yéu hon trong dung dich mu6i thanh kim loai tu do.
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Fe + CuSOs+ ——> FeSOs + Cul
Fe + 3Agd Os(du) —— Fe(@03); + 3Agl

BAI 2: HQP CHAT CUA SAT
I- HOP CHAT SAT (ID)
- Trong cac phan tmg hoa hoc, ion Fe?" d& nhuong 1 electron dé trd thanh jon Fe’* :
Fe?* —— Fe¥* + e
Nhu vy, tinh chét héa hoc dic trung ciia hop chit sat (IT) 1a tinh khit.
1. Sat (II) oxit, FeO
- FeO la chét ran, mau den, khong tan trong nudc va khong co trong tu nhién.
- FeO 12 oxit bazo, tac dung v6i axit HCL, H2SOsa,... tao ra mudi Fe?".

Thi du : FeO + 2HCI — FeCl, + Hsz )
- FeO c6 tinh khik, tac dung véi chat oxi héa nhu axit Ha O3, H2SOs4 dic,... tao thanh muoi Fe**.
Thi du : 2FeO + 4H2SO4 (dac) s Fe2(SO4); + SO2T + 4H20

3FeO + 10HA Os (lodng) ——> 3Fe(A 03)s + 40T + 5H20
- FeO c6 tinh oxi héa, tac dung véi chat khtt manh nhu Al, CO, Ha,... tao thanh Fe.

Thi du : FeO + H» ——> Fe + H20
- Pidu ché : 4 hiét phan Fe(OH)z, khtr Fe203, ding Fe khir H20 & t° > 570°C., ...
Thi du : Fe(OH) —“—> FeO + H20

Fex03 + CO —XC 5 2FeO + CO2

2. St (I1) hidroxit, Fe(OH), 7 )

- Fe(OH)2 1a chat ran, mau trang xanh, khong tan trong nudc. Trong khong khi am, Fe(OH)2 dé bi oxi hoa
trong thanh Fe(OH)3 mau nau do.

4Fe(OH): + O2 + 2H20 ——> 4Fe(OH)s3

- Fe(OH); 1a hidroxit kém bén, dé bi phan hity b&i nhiét.

- 4 hiét phan Fe(OH)2 khong c6 khong khi (khong c6 O2) : Fe(OH)2 — 5 FeO + H20

- 4 hiét phan Fe(OH): trong khong khi (c6 02) :  4Fe(OH)2 + O t—) 2Fe203 + 4H20

- Fe(OH); 1a mét bazo, tac dung véi axit HCI, H2SO4 lodng,... tao ra muoi Fe?*.

Thi du : Fe(OH): + H2SOs4(lodang) ——> FeSOs4 + 2H20
- Fe(OH); ¢6 tinh khit, tic dung vé&i chat oxi hoa nhu axit Ha Oz, H2SO4 dic.... tao thanh muoi Fe’”.
Thi du : 2Fe(OH): + 4H2SO4 (dac) s Fex(SO4); + SO2T + 6H20

3Fe(OH). + 10HA O3 (loding) ——> 3Fe(303); + 40T + 8H:0

- Piéu ché Fe(OH): bang cach cho mudi sat (II) tac dung véi dung dich bazo trong diéu kién khong c6

khong khi.
Thi du : FeChh + 24a0H —— Fe(OH)l + 24 aCl

3. Muéi sit (IT)

- Pa s6 mudi sit (I) tan trong nudc, khi két tinh thuong & dang ngdm nuéc nhu FeSO4.7H-0,
FeCl2.4H20,...

- Muédi sét (IT) ¢6 tinh khir, bi cac chat oxi hoa manh oxi hoa thanh mudi sét (II).

Thi du : 2FeCl2 + Clo ——> 2FeCls
(dd mau luc nhat) (dd mau vang ndu)
10FeSO4 + 2KMnOs4 + 8H2SO4 ——> 5Fe2(S04); + K2SO4 + 2MnSO4 + 8H20
(dd mau tim hong) (dd mau vang)

- Pidu ché mudi sét (II) bang cach cho Fe hoic cac hop chét st (IT) nhu FeO Fe(OH)s,... tac dung véi axit
HCI, H2SO4 loang (khong c6 khong khi). Dung dich mudi sit (IT) thu duwoc c6 mau luc nhat.
4. Ung dung ciia hop chat sit (1)
Mubi FeSOs dugc dung lam chét diét sau bo co hai cho thuc vat, pha ché son, muc va dung trong ki
nghé nhudm vai.
I - HOP CHAT SAT (III)
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- Trong céc phan tmg héa hoc, tiiy thudc vao chat khir manh hay yéu, ion Fe*" ¢6 kha ning nhéan 1 hodc 3
electron :
Fe** + le —— Fe?*

Fe’* + 3¢ —— Fe
- Nhur vy, tinh chit héa hoc dic trung ciia hop chit sit (IIT) 1a tinh oxi héa.
1. Sat (III) oxit, Fe20;3
- Fe20s 1a chét ran, mau do nau, khong tan trong nudc.
- Fe;20s la oxit bazo, tan trong cac dung dich axit manh nhu HCI, H2SO4, Ha 03,... tao ra mudi Fe*".

Thi dy : Fe03 + 6HA0; —— 2Fe(@0s)s + 3H20
- Fe203 ¢6 tinh oxi hoa, tic dung vai chat khir nhu Al, C, CO, Ha,... § nhiét d9 cao.
Thi du : Fe20; + 2A1 —%—> ALO; + Fe

Fe:0s + 3CO —— 2Fe + 3CO:
- Piéu ché Fe20; bang cach nhiét phan Fe(OH)3 ¢ nhiét d6 cao.
2Fe(OH)s ——> Fex0s + 3H20
2. Sit (III) hidroxit, Fe(OH);
- Fe(OH); 14 chét ran, mau nau dé, khong tan trong nudc.
- Fe(OH); 1a mdt bazo, dé tan trong cac dung dich axit nhw HCI, H2SOs4, Ha 03,... tao ra mudi Fe*".

Thidu : 2Fe(OH)s + 3H2SOs ——> Fe2(SO04); + 3H20
- Diéu ché Fe(OH); bang cach cho muoi sat (I1I) tdc dung véi dung dich bazo.
Thidu : FeCls + 33a0OH —— Fe(OH); + 34aCl

3. Muédi sit (I11)
- Pa s6 mubi sit (III) tan trong nuoc, khi két tinh thuong & dang ngdm nudc nhu Fex(SO4)3.9H-0,
FeCls.6H20,...
- Mudi sit (IIT) ¢6 oxi hoa, d& bi khir thanh muébi sit (II).
Thi du : Fe + 2FeCls ——> 3FeCl2
(dd mau vang) (dd mau xanh nhat)
Cu + 2FeCls ——> CuCl2 + 2FeClh
(dd mau vang) (dd mau xanh)

2FeCls + 2KI ——> 2FeCl + 2KCl + Iz
- Piéu ché : Cho Fe tac dung véi cac chat oxi héa manh nhu Clo, Ha O3, H2SO4 dic,... hodc cac hop chat
sat (I1I) tac dung véi axit HCI, H2SO4 lodng, ... Dung dich mubi sét (IIT) thu duoc c6 mau vang nau.
- Nhan biét mudi sit (IIT) nho tac dung véi dung dich mudi kali hodc mudi amoni sunfoxianua (KSC4 ,
4 HaSC4 ) dé tao mudi sét (IIT) sunfoxianua mau d6 mau:
FeCls+3KSCa4 = Fe(SCa ) + 3KClI
Dbi voi Fe?* va Fe*' thi c6 thé nhan biét qua phirc xyanua:

Fe?" + 6Ca - - [Fe(Ca )s]*  — Fes[Fe(Ci )]s
Feroxianua xanh Prusse
Fe"+6Ca- —  [Fe(Ca)]® — Fes[Fe(Ca)s2
Feroxianua xanh Turn bull

4. ffng dung ciia hop chit sit (I1I)
Mubi FeCls dugc ding lam chat xtc tac trong mot sd phan tng hiru co. Fe2(SO4)3 ¢6 trong pheén sat-amoni
(4 H4)2804.Fe2(S04)3.24H20. Fe203 dugce ding dé pha ché son chong gi

BAI 3: SAN XUAT GANG - THEP
I. SAN XUAT GANG
1. Nguyén li¢u
Quing sit (khong chira hodc chua rét it S, P), chat chay
2. Nguyén tic
Dung CO dé khir din dan Fe>Os thanh Fe

3 +CO 2 3 +CO 2 +CO
Fe, O, 4)1:630 o >Fe O 5 >Fe
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3. Cac phan ung xay ra trong qua trinh san Xuit gang
- Phan ung tao chat khir CO

C+Oz—COz

0

CO2+C =2CO
- Phén trén than 16 & 400°C dén 1200°C
3Fe303 + CO —2Fe304 + CO2
- Phén giita cta than 16 nhiét do (500°C - 600°C)
Fe304 + CO — 3FeO + CO2
- Phéan dudi than 10 nhiét d6 (700 - 800°C)
FeO+CO — Fe+ CO2
- Sit chay qua C xubng duéi thu duoc san phdm gang long & 1200°C va xay ra cac phan tng phuy:
3Fe+C —“—>» FesC
3Fe +2CO —*— Fe3C+CO2
(xementit)
- 4 goai ra con thu duoc xi tir cac phan tmg phu sau:
CaCO; —“— CaO+CO02
CaO + SiO2eay —=—>  CaSiOs xi)
Va khi 16 cao gdm CO, Hz, CH, ... ding lam nhién liéu.

II. SAN XUAT THEP
1. Nguyén li¢u
Gang tring, gang xam, sit phé liéu
Khoéng khi hodc oxi
4 hién liéu: dau madt hoac khi dbt
Chat chay: canxi oxit
2. Nguyén tic
Oxi hoa céc tap chat trong gang (Si, Mn, S, P, C) thanh oxit nhim lam giam ham luong cta ching
trong thép.
3. Nhitrng phan t&rng héa hgc xdy ra
a. Phan wng tao thép
- Oxi khong khi s& oxi hoa cac tap chét trong gang
Trude hét Si + 02 = SiO2
2Mn + O2 = 2MnO
- Tiép dén C bi oxi hoa thanh CO (1.200°C)
2C+02=2C0O
-Saudo6 S + 02 =S02
4P + 502 =2P20s
- M6t phan Fe bi oxi hoa
2Fe + O2 = 2FeO
- Sau khi cho thém lugng gang giau Mangan Mn la chat khir manh hon Fe s& khtr ion sét trong FeO thanh
sat.
FeO + Mn = Fe + MnO
b. Phan ung tao xi
- O nhiét d6 cao SiOz, P20s tac dung v6i CaO tao xi dé nong chay, c6 ti khdi nho noi trén thép.
3Ca0 + P20s = Ca3(PO4):2
CaO + SiO2 = CaSiOs
Ngay nay c¢6 mjt s6 phwong phap luyén thép chi yéu sau diy:
1.Phwong phap Bessemer: Thoi khong khi vao trong gang 1ong dé d6t chay céc tap chat trong gang:

2Mn + O2 U 2MnO
Si+ O2 — Si0:2
C+02 — CO2

2Fe + O2 e 2FeO
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FeO + Si0O2 — FeSiOs

MnO + SiO2 — MnSiO3 xi
* Pic diém:
- Xay ra nhanh (15 — 20 phut), khong cho phép diéu chinh dugc thanh phan cua thép.
- Khéng loai bo duoc P, S do d6 khong luyén dugc thép néu gang c6 chira nhimg tap chét do.
2. Phwrong phap Bessemer cai tién:
a) Phwong phdp Thomas: Lot biang gach chira MgO va CaO dé loai bo P:
4P +502 —“—  2P20s

P20s +3Ca0 —2— Ca3(PO4)2
* Pic diém: Cho phép loai dugc P nhung khong loai duge luu huynh.
b) Phuong phap thoi Oxi: thay khong khi bang O2 tinh khiét c6 ap suat cao (khoang 10atm) dé oxi hoa hoan
toan cac tap chat. Pay la phuong phap hién dai nhat hién nay.
* Pic diém:
- 4 Ang cao chit luong va ching loai thép
- Dung dugc quing sat va sat thép gi dé 1am phdi liéu
- Khi O2 ¢6 tbe d6 16n xuyén qua phé liéu nong chay va oxi hoa céc tap chat mot cach nhanh chong. 4 hiét
lugng toa ra trong phan g oxi hoa giir cho phéi lidu trong 16 Tudn & thé long.
- Cong suat toi uu.
3. Phwong phdp Martin: chat oxi hoa 1a oxi khong khi va ca sat oxit ctia quing sit.
* Pgc diém: - ton nhién lidu dé dot 10
- Xay ra cham (6 — 8h) nén kiém soat duoc chat luong thép theo y mudn.
4. Phwong phdp hé quang di¢n: nhd nhiét d6 trong 10 dién cao (> 3000°C) nén c6 thé luyén dugc cac loai
thép dac biét chira nhirng kim loai kho néng chay nhu Mo, W, ...

BAI 4: CROM

Crom la mot kim loai cing, mét bong, mau xam thép vdoi do bong cao va nhiét do nong chay cao. 4 6 1a chét
khong mui, khong vi va dé rén. Cac trang thai 6xi hoa phd bién cua crom 1a +2, +3 va +6, v6i +3 14 6n dinh
nhit. Céc trang thai +1, +4 va +5 1a kha hiém. Céc hop chit ctia crom véi trang thai 6xi hoa +6 1a nhitng chit
c6 tinh 6xi hoéa manh. Trong khéng khi, crom dugc 6xy thu dong hoa, tao thanh mdt 16p moéng 6xit bao vé
trén bé mit, ngan chin qua trinh 6xi hoa tiép theo dbi voi kim loai & phia dudi.
Trong tw nhiend nguyedn té Cr ton tai ¢ caiic logi quing chinh naoo?

- Khoatng vét chinh cua Cr lag : sit cromit : Fe(CrOz)2, chi cromat : PbCrOs

- Trong c6 thé séng, chu yéu lag thuc vat cou khoang 1-4% Cr theo khdi lugng.

- Trong nudc bién: Crom chiém 5.10"° mg/11it ;
I. VI TRi VA CAU TAO
- Crom la kim loai chuyén tiép, thudc nhém VIB, chu ki 4, s6 hiéu nguyén tir 1a 24.
- Su phén bé electron vao cac mirc ning lwong: 1s*2s22p®3s*3p°4s'3d°
- C4u hinh electron nguyén tir: 1s22522p®3s*3p®3d°4s’
hay [Ar] 3d%4s!
- Crom ¢4 s6 oxi hoa +1 dén +6. Pho bién hon ca la cac sb oxi hoa +2, +3 va +6.
- P06 am dién: 1,61
- Bén kinh nguyén tir Cr 0,13 nm (1 nm = 1x107° m = 1x107 pm)
- Ban kinh ion Cr?* 13 0,084 nm va Cr** 1a 0,069 nm.
II. TINH CHAT VAT LI
Crom c6 mau tring anh bac, rat cimg (ctg nhat trong sé cac kim loai), khé néng chay (1890°C). Crom la
kim loai nang, c6 khéi lugng riéng 7,2 g/cm’.
II1. TINH CHAT HOA HQOC
1. Tac dung véi phi kim
O nhiét do cao, crom tac dung dugc véi nhiéu phi kim

4Cr+30, —"—2Cr,0,
2Cr+3Cl, — 2CrCl,
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* Vo1 luu huynh: a ung bot Cr voi bot S thu fiuge cauc sunfua cou thagnh phaan khatic nhau nhé : CrS,
Cr2S3, Cr3Ss4, CrsSe ,Cr7Ss.

Cr+S — CrS
2Cr+3S — CnS3
3Cr +4S — Cr3Ss

2. Tac dung véi nuwoc.

Crom c6 thé dién cuc chuan nho (E° o e = 0,74V ) am hon so voi thé dién cuc hidro & pH=7

(E%,.0/m, =—0,74V ). Tuy nhién, trong thyuc té crom khong phan g voi nuéc.
3. Tac dung vdi axit ’
- Tac dung voi dung dich HCI, H2SO4 loang tao ra muoi Cr(II).
Cr+2HCl——CrCl, +H,
Cr+H,S0, ——>CrSO, +H,
- Khi cou khoang khi :
CrSO4 + O2 + H2SO4 — 2Cr2(S04)3 + 2H20

* Crbi H2SO04 fidc ngudi thy iigng hona (giéng Al, Fe), Cr cudng tan trong H2SOs fidc vae sodi tao ra SOz
vag mudi Cr(IIl) .
2Cr + 6H2S04 — 2Cr2(S04)3 + 3SO21+3H20
* Ha O3 loadng, fidc, nudc cudng toan: Khi ngudi khoang tatic dung voi Cr (nguyean nhaan lag do "tinh thu
figng” ctia Cr), khi fiun noung Cr tatic dung yéu, khi fiun sodi ph/g xay ra manh tao mudi Cr(III).
Cr +4HA 03 — Cr(A03); +a01+2H0
Cr+Ha O3 + 3 HCl — CrCls +4 0 1 +2H0
IV. UNG DUNG
- Thép chira 2,8-3,8% crom c6 dd cling cao, bén, c6 kha nang chéng gl
- Thép chira 18% crom la thép khong gi (thép inox).
- Thép chtra 25-30% crom siéu cting du ¢ nhiét do cao.
- Crom dung dé ma thép. Thép ma crom bao v¢ kim loai khoi bi &n mon va tao vé dep cho dd vat.
V. SAN XUAT
Phuong phap nhiét nhém:
Cr203 duogc tach ra tir quang cromit FeQ.Cr20s.
4 FeCr204 + 8 4 22C0O3 + 7 02 — 8 4 22CrOs + 2 Fe203 + 8 CO2
2 4 22CrO4 + HaSO4 — 4 22Cr207 + 4 22804 + H20
4 2Cr07 +2 C — Cr203 + 4 22C0s + CO

Cr,0, + 2A1—"2Cr + AL O,

BAI 5: MQT SO HQP CHAT CUA CROM
I. HOP CHAT CROM (II)
1. CROM (1I) OXIT CrO: CrO la mot oxit bazo. Mau den
CrO +2HCl—— CrCL, +H,0

CrO+H,SO, —CrSO, +H,0
CrO c6 tinh khtr, trong khong khi CrO dé bi oxi héa thanh Cr20s.
+2 +3
4 CrCl2 + O2 + 4HC1 — 4CrCl3 + 2H20
+2 +3

4Cr(OH)2 +0O2 + 2H20— 4Cr(OH)3
Tai sao dung dich CrCl, dé ngoai khéng khi lai chuyén tiv mau xanh lam sang mau luc ?
CrCl, trong dung dich phan ly ra Cr**va CI'. Ion Cr?* ton tai ¢ dang

[ Cr(H20) ]** ¢c6 mau xanh ,nén dung dich CrCl, ¢6é mau xanh.
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Mait khéc trang thai oxi héa +2 cua Cr c6 tinh khir manh ,ngay trong dung dich CrCl» bi oxi hda béi oxi
khong khi chuyén thanh CrCls . Ton Cr** trong dung dich t6n tai dudi dang [ Cr(H20) 1** ¢6 mau luc.Nén
trong khong khi CrCl, chuyén tir mau xanh lam sang mau luc .

2. Cl‘! OH !2 o
- Cr(OH): 1a chat ran, mau vang.
- Cr(OH):2 ¢6 tinh khtr, trong khong khi oxi hoa thanh Cr(OH)3
4Cr(OH), + O, +2H,0——4Cr(OH),
- Cr(OH)2 1a mot bazo.
Cr(OH), + 2HCl—— CrCl, +2H,0

3. Muéi crom (II)
Muoi crom (II) ¢6 tinh khir manh.
2CrCl, + Cl, — 2CrCl,
III. HOP CHAT CROM (I1I)
1.Cr0; i N
*Cr20; cou cau truuc tinh thé, mau lyc tham, cou nhiét i noung chay cao( 2263°C)
* Cr20s3 la oxit ludng tinh, tan trong axit va kiém dac.

Cr,0, + 6HCl—— 2CrCl, +3H,0

Cr,0, +24 aOH —— 24 aCrO, + H,0

Cr,0, +24 aOH + 3H,0 ——> 24 a[Cr(OH), ]
Cr20;3 dugc dung tao mau luc cho dd st, do thay tinh.

2. Cl‘! OH !3
Cr(OH); 14 hiroxit ludng tinh, két tia nhdy, mau lyc nhat, tan dugc trong dung dich axit va dung dich kiém.
Cr(OH), +3HCl1—— CrCl, +3H,0
Cr(OH), + 4 aOH — 4 a[Cr(OH),]
Cr(OH), + 4 aOH — 4 aCrO, + 2H,0
+ Bi phadn huy bdi nhiét tao oxit tuong ung :
2Cr(OH)3 — Cr203 + 3H20
Vd1 : Viét cac phén ing cia Cr(OH); lan lugt véi Naz0z, H203, Clz, Brz, NaOCl, PbO2, KMnQO4 trong
mdi truong kiém.( Cr** bi oxi héa d&n +6)
Cr(OH)3 +34 220> — 24 a2CrO4 + 24 aOH + 2H>0
2Cr(OH)3 + 3H202 + 44 aOH — 24 a2CrO4 + 8H20
2Cr(OH); +3Cl> + 104 a0OH — 24 a2CrO4 + 64 aCl + 8 H20
2Cr(OH)s + 3Br2 + 102 aOH — 24 a2CrOs + 64 aBr + 8H20
2 Cr(OH)3 + 34 aOCl + 44 aOH — 24 a2CrO4 + 34 aCl + 5H0
2Cr(OH)s + 3PbO> + 44 aOH — 24 a,CrOs + 3PbO + 5H20
Cr(OH); + 3KmnO4 + SKOH — K2CrOs + 3KoMnO4 + 4H20
Vd2: Cho NaOH dén dw vao dung dich CrCl3, sau dé cho vao dung dich thu dugc mét it tinh thé Na20:,
Néu hién tugng va viét PTHH?
Hién tugng :
- Ban déu xudt hién két tiia keo mau xanh nhat ,luong két tia tang dan dén cyc dai ,do phan ung :
CrCl3; + 3NaOH — Cr(OH)3| + 3NaCl
- Luong két tiia tan dan dén hét trong NaOH du
Cr(OH)3 + NaOH — NaCrO: + 2H>0
- Cho tinh thé Na202 vao dung dich thu duoc , thcfy dung dich xudt hién mau vang do tao muéi cromat
2NaCrO; + 3Na:02 + 4H20 — 2 Na:CrOs4 + 4NaOH
3. Mubi crom (II1)
- Mudi crom (III) c6 tinh khir va tinh oxi héa.
- Mudi Cr(IIT): CrCls mau tim, Cr2(SO4)s mau hdéng. Chu ¥ khi vao dung dich, mudi Cr(IIl) c6 mau tim-d6 &
nhiét d6 thuong va mau lyc khi dun nong.
- Trong mdi trudng axit, mudi crom (III) c6 tinh oxi hoa bi Zn khir thanh mudi crom (II)
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2CrCl, + Zn—— 2CrCl, + ZnCl,
Cr,(SO,), + Zn—>2CrSO, + ZnSO,
- Trong moi truong kiém, mudi crom (IIT) c¢6 tinh khir va bi chat oxi héa manh oxi hoa thanh mudi crom
VI).
(2C3Br3 +3Br, +16KOH — 2K,CrO, +12KBr +8H,0
2CrCl, +3Br, +16KOH — 2K, CrO, + 6KBr + 6KCI+8H,0
Cr,(SO,), +3Br, +16KOH — 2K,CrO, + 6KBr + 3K ,SO, +8H,0
2Cr(a 0,), +3Br, + 16KOH — 2K ,CrO, + 6KBr + 6K4 O, +8H,0 Phuong trinh fon:

2Cr* +3Br, +160H" ——2CrO;™ +6Br™ +8H,0
- Phén crom-kali K2SO4.Cr2(S04)3.24H20 ¢6 mau xanh tinh, dugc ding dé thudc da, 1am chit cAm mau
trong nganh nhudm vai.
III. HOP CHAT CROM (VI)
1. CrOs;
- CrO; 1a chat oxi hoa rat manh. Mot s6 chéat vo co va hitu co nhu S, P, C, 4 H3, C2HsOH ... bdc chay khi
tiép xtc voi CrOs, CrOs bi khtr thanh Cr203.
4CrO, +3S——3S0, +2Cr,0,
10CrO; + 6P ——3P,0, + 5Cr, 0,
4CrO, +3C—3C0, +2Cr,0,
C,H,OH +4CrO, —»2CO0, +3H,0 + 2Cr,0,
- CrOs 1a oxit axit, khi tac dung v6i nude tao thanh hon hop axit cromic H2CrOs va axit dicromic H2Cr207.
Hai axit nay khong thé tach ra & dang tu do, chi ton tai trong dung dich. 4 éu tach ra khoi dung dich, chung
bi phan huy thanh CrOs.
2. Mubi cromat_va dicromat
- Ton cromat CrO4>~c6 mau vang. Ion dicromat Cr2072 ¢6 mau da cam.
- Trong mdi trudng axit, cromat chuyén héa thanh dicromat.

2K,CrO0, +H,SO0, —K,Cr,0, +K,SO, +H,0
- Trong mdi trudng kiém dicromat chuyén hoa thanh cromat.

K,Cr,0, +2KOH — 2K,CrO, + H,O
Tong quat:

2CrO; +2H" &==Cr,0} +H,0
- Mudi cromat va dicromat c6 tinh oxi hoa manh, chung bi khir thanh mudi Cr(III).
K,Cr,0, + 6FeSO, + 7H,S0, — Cr,(SO, ), + 3Fe, (SO, ); + K,SO, + 7TH,0
K,Cr,0O, +6KI+7H,SO, = Cr,(S0,), +4K,SO, +31, + 7TH,0
K,Cr,0, +14HC1 — 2KCI +3CrCl, +3Cl, + 7H,0
K,Cr,0, +3H,S+4H,S0, — Cr,(S80,), +K,SO, + 7TH,0 + 38
(4 H4)2Cr207 bi nhiét phan theo phan tng:
(4H,),Cr,0,—— 4, +Cr,0, +4H,0

Phén Crom : Cr2(S04)3.K2S504.24H,0

Cr2(S04);3 + 6KOH — 2Cr(OH)3 + 3K2SO4
2Cr(OH)s + 3Br2 + 10KOH — 2K2CrO4 + 6KBr + 8 H20.

2K2CrO4 + H2SO4 — K2Cr207 + Ka2SO4

K>Cr207 + H2SOsddc — CrOs +KoSOs4 + H20

VD: Thém tir tir timg giot dung dich H2SO4 lodng vao dung dich KoCrO4 dén méi trudng axit; sau dé lai
thém tiép ting giot dung dich NaOH lodng cho dén moi truong kiém. Néu hién tugng va giai thich bang
cdc phuong trinh phéan trng?

Giai:

2Cr0, +24 H,——Cr,0, +4, +3H,0
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- Dung dich K2CrOqcé mau vang dém ,cé phan ing trung hod voi quy, khi cho thém axit chuyén sang mau
vang da cam do phan ung :

2K>CrO4 + H2804 — K2Cr207 +K2804 + H20

- Khi cho tiép NaOH dén méi truong kiém mau cia dung dich lai chuyén tir mau vang da cam sang vang
ddam ,do phan ung :

K>Cr207+ 2NaOH — K>CrO4 +NaxCrO4 + H20

‘ BAI 6: PONG VA HQP CHAT CUA PONG
A. DPONG
L Vi triva ciu tao:
- Kim loai chuyén tiép, thudc nhém Is, Chu ky 4, SO hiéu 4 T 1a 29, Ki hi¢u Cu — 5 Cu .
- Chu hinh e: 15?25%2p3s?3p°3d'%4s' hodc:  [4r]3d'%4s'.
- Trong cac hop chéat ddng c6 soh phd bién la: +1; +2.
- Céu hinh e cta: Ton Cu': [4r]3d'® Ton Cu®": [4r]3d°
2._Ciiu tao cia don _chit:
- Pong c¢6 BK4 T nhé hon kim loai nhém Ia
- Ton ddng c6 dién tich 16n hon kim loai nhém Ia
- Kim loai ddng c6 céu tao kiéu mang tinh thé lap phuong tim dién 1a tinh thé dic chac — lién két trong don
chit dong bén vimg hon.
3. Mjt s6 tinh chit khdc ciia dong:
-BKA T: 0,128 (nm).
- BK cac ion Cu*": 0,076(nm); Cu™: 0,095 (nm)
- b am dién: 1,9
- 4 ang luon ion hoa I, Io: 744; 1956 (KJ/mol)
- Thé dién cuc chuan: E’cu®/cu: +0,34(V).
II. Tinh chat vat li:
- La kim loai mau dd, déo, dé kéo soi va trang mong.
- Dan dién va nhiét rat cao (chi kém hon bac). D = 8,98g/cm?; %= 1083°C
II1. Hoéa tinh: Cu 1a KL kém hoat dong; ¢ tinh khir yéu.
1. Pir vdi phi kim:
- Khi @6t néng 2Cu + 02 — 2CuO (ddng II oxit)
- Cutd Véi Clz, Brz, S... ¢ nhiét d0 thuong hodc dun nong.
PT: Cu + Cl2 — CuCl> (d6ng clorua) Cu + S — CuS (dong sunfua).
2. Tdac dung vdi axit:
a. Véi HCL H2SOq4(1):
Khong phan tng nhung néu c6 mat Oz ciia khong khi thi Cu bi oh — Cu
PT:  2Cu+4HCIl + O2 — 2CuClz2 + 2H20.
2Cu + 2H2S04 (1) + O2 = 2CuS0O4 + 2H20
b. Voi HNOs3, H2S04 dac nong:

0 +5 +2 +2
3Cu+8H NO,(I) = 3Cu(NO,), +2NO T+4H,0

2+

0 +5 +2 +4
Cu+4H NO;(d) - Cu(NO,), +2NO0,+2H,0

Cu+2H, SO4(d,n) = Cu(S0,), +250, +4H,0

3. Tic dung véi dung dich mudi:

- Pong khtr duoc ion cia nhitng kim loai dtng sau no trong diy dién hoa ¢ trong dd mudi — KL ty do
VD: Cu + 2Agé 03 — Cu(a 03) + 2Agd Cu+2Ag" — Cu* +2Agl

B. Mt s6 hop chét ciia dong:

1. Pong (II) Oxit: CuO 1a chit rin, mau den

2 0 2 -3 0 0
Tinh oxi héa: TD: Cu O+ CO— Cu+C0, T CuO+2NH,—3Cu+ N> T +3H,0

Tinh oxit bazo : CuO + 2HC]1 — CuClz2 + H20
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2. Dong (II) hidroxit: Cu(OH)> Chét rin, mau xanh
- Tinh bazo: Phan Gng véi axit > M + H20
TD: Cu(OH)2 + 2HCI — CuCl2 + 2H20
- Phan tng tao phtc: dong(I) hidroxit tan dugc trong dung dich NH; dic do tao thanh phitc chat
amoniacac bén: Cu(OH): + 44 Hs — [Cu(a H3)4](OH)2
- Cu(OH); dé bi nhiét phan: Cu(OH), — 5 CuO +H20
3. Muéi Pong II : CuS04 (khan) mau tring, chit ran. CuSOs hip thy nudc tao thanh CuSO4.5H20 mau xanh
—> dung CuSO4 khan ding dé phat hién diu vét ciia nudc trong cac chat 1ong.

A —MOQT SO VAN PE LI THUYET CAN NAM VUNG

1. Crom — Sit — Pong
- Cau hinh electron nguyén tir Cr : [Ar]3d%4s'; Fe : [Ar]3d%4s?, Cu : [Ar]3d!%s!.

A gen e 0 _ . 0 _ . 0 _ 0 _
- Thé dl‘en cuc chuan E . /C'r— -0,74V; Elop= -0,44V; Eviper = 0,77V, E oo™ 0,34V.
2. So' d6 minh hoa tinh chat hoa hgc ciia crom

0 X
02,1 cr0s (—2 1 cro;
+ bot-Al ‘ 2, l
: a udc
U
/ +Ch,t CrCls (1) H>CrOs
H2Cr207
HC1 2 + Cl2 3 +Br2 +6
@ Cﬂ(dd) ?r (dd) Cr (dd)
H2S04(7) +Zn +SO2, KI
Kiém AXit ” Axit
Cr(OH)y, T(02H:20) 1 Cr(OH)3
Kiém
[Cr(OH)4]
Sb oxi hoa +2 S6 oxi hoa +3 S6 oxi hoa +6

- Tinh khur. - Tinh khir va tinh oxi hod. | - Tinh oxi hod.

- Oxit va hidroxit | - Oxit va hidroxit c6 tinh - Oxit va hidroxit co

0 tinh bazo. lwong tinh. tinh axit.

3. So' 46 minh hoa tinh chét hoa hoc ciia séit va hop chat

+8.t | FeS (r)

+0,, t°
. Fe;04 (1)
+Co,t’ [
+Khong khi va nudc Fe,05.xH,0 (gl)
+Cly oo FeCli ()
+ R n
HELISOM e (4d) —————— Fe'’ (dd)
+ Fe, +Cu, +KI
OH ||H" H'
H,0 + 0
Fe(OH), — 200 | ke(OH);
oW
ddH4 0,,H,SO,d3c nong,ddAga Osdu Fe** (dd)
S6 oxi hoa +2 S6 oxi hoa +3

- Tinh khur. - Tinh oxi hoa.
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| - Oxit va hidroxit c6 tinh baze. | - Oxit va hidroxit ¢ tinh bazo.

4. So' @6 minh hoa tinh chit hoa hoc dong

[Cu(a H3))*
4 H;
Cu(OH),
OH I H"
HCI + 02, Hi O3, H2SOs d Két tinh CuS04.5H,0
v (dd) —mM8—
dd FeCls, Aga O3 Cu(é O3)2.3H20
H+
Cu o N
Khéng khi, CuO (den) Khéng khi, 1000°C Cu,0 (d())
Chit khir CO, 4 Hj, t° | ‘to
Khong khi 4
ong i am CuCOs.Cu(OH); (r)
Khi Clo kho Cqu (I‘)
S6 oxi hoa
+2

- Tinh oxi hoa.
- Oxit va hidroxit co tinh baze'.

5. So lwoc vé cac kim loai Ag, Au, Ni, Zn, Sn, Pb

Ag Au Ni Zn Sn Pb
S6 oxi hod +1 +2
’ +1,+ ’ + +2,+4 | +2,+
(+2) 1, +3 (13) 2 2,+4 2,+4
E(V) Ag'/Ag | Au’*/Au | 2i**/ai | Zn**/Zn | Sn**/Sn | Pb**/Pb
+0,08 | +1.,5 -0,26 -0,76 -0,14 -0,13
Tinh khir | Ratyéu | Ratyéu | T.Binh | Manh | Yéu Yéu
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