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CAU TAO NGUYEN TU VA HE THONG TUAN HOAN
A. CAU TAO NGUYEN TU
- Nguyén tir dugc cau thanh tir vo nguyén tir va hat nhan:

e = —1,609.107°C=1—
m, = 9,1094.1073'kg = 0,00055u
qp = 1,609.107°C =1+
m, = 1,6728.107*kg = 1u
dn =0

m, = 1,6748.107%’kg = 1u
- Hau hét cac nguyén tir déu co: Z proton, N notron va E electron. (trtr *H khong ¢ notron).

+ Vo nguyén tir: gdm céc electron (e): {

(
| proton (p): {
+ Hat nhan nguyén tu: 4

anrtron (n): {

- Moi nguyén tir déu trung hoa vé dién nén: sb proton = sb electron (Z = E).
- V&i nguyén tir bén: Z < N < 1,57 (cdc nguyén tir ¢6 Z > 82 thi khéng bén la nhitng chét phéng xa).
- V&i nguyén tir ¢ chu ky nho: Z < N <47Z/3
- S khdi: A=Z +N.
- Sb khéi A va sb proton (sé don vi dién tich hat nhan, sb hiéu nguyén tir) Z 1a 2 dai lugng dédc trung cho nguyén
tur.
- Céch ki hiéu nguyén tr X: 2X.
1. Céu hinh electron
* Cach viét cau hinh e clia nguyén tir:
- Buéc 1: Phan bd e theo muc ning lugng tir thap dén cao: 1s2s2p3s3p4s3d4p5s... (sang som phai son phan sau
d6 phi sang da PS) véi chi v s6 e t6i da cta phan 16p s 1a 2, p 1a 6, d 1a 10 va phan 16p c6 mirc ning luong thap
c6 dir sb e t6i da mai dién dén phan 16p c6 muc ning lugng cao hon...
- Buére 2: Sap xép lai thr tu cc phan 16p theo dung trat ty cta 10p (tang dan s6 thi ty).
Chuy:
- Néu céu hinh e sat ngoai ciing ctia nguyén t6 c6 dang:
+ns?(n - 1)d* > (n - 1)d°ns?
+ns?(n - 1)d® - (n - 1)d¥ns?
- M6t s nguyeén té co cau hinh e dic biét:
s6Pd  [Xe]4d1o5s?
8Pt [Xe]4f45d%st
- Can phan biét rd gitra thir tw muc nang lwgng va cau hinh e.
VD: Nguyén tir ciia mot nguyén té ma e c6 nang lugng cao nhat 1a 4s? thi chi ¢6 mot cau hinh:
1s22s%2p°3s23p%4s?
Nhung néu néi nguyén tir co cdu hinh e 16p ngoai cung 1a 4s? thi c6 thé c6 nhiéu cdu hinh cing théa man Ia:
1522522p%3s23p°4s?
1522522p%3s23p°3d2 4s? (trong d6 a =1, 2, 3, 5, 6, 7, 8 va 10).
* Cach viét cau hinh electron ciia ion:
- Buéc 1: Viét cau hinh e ciia nguyén ti.
- Buéc 2: Thém e (bang tri s6 dién tich ctia ion 4m) hodc bét e & 16p ngoai cung (bang tri s6 dién tich ion duong).
VD: Ciu hinh e cua Fe va Fe?*, Fe®* tuong tng 1a:
Fe: 1s22s22p%3s23p®3d° 452 Fe?* : 1522522p®3s23pf3d®  Fed* : 15225%2pf3s23pf3d®
2. Quan hé giira cAu hinh e va vi tri ciia nguyén t6 trong bang tuin hoan
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- Néu c4u hinh e 16p ngoai cing c6 dang ns?np® (a € [1; 2] va b e [0; 6]).
— Nguyén t6 thudc chu ki n va nhom (a + b)A.
- Néu c4u hinh e ctia nguyén tir c6 dang (n - 1)d*ns¥ (x e [1; 10]; ye [1; 2]).
— Nguyén t6 thudc chu ki n va cac nhém B (phan nhém phu):

+(X+y)Bnéu3 <(x+y)<7.

+ Nhom V1B néu 8 < (x +Y) < 10.

+ Nhom (x +y - 10)B néu 10 < (x + ).

3. Quan hé giira ciu hinh e va tinh chét ctia nguyén t6
- Nguyén tir co 1, 2, 3 e & 16p ngoai cling — 13 nguyén t6 kim loai (trir H, He).
- Nguyén tir ¢4 5, 6, 7 e & 10p ngoai ciing — thudng 12 nguyén t6 phi kim.
- Nguyén tir co 8¢ & 16p ngoai cung — 13 nguyén t6 khi hiém (cd tricong hop He ¢6 2e).
- Nguyén tir c6 4e ¢ 16p ngoai cung 1a phi kim néu nguyén tir chi c6 2 dén 3 16p e va 1a kim loai néu nguyén tix
c6 4 16p e tro 1én.

4. Khéi lwgng nguyén tir trung binh ciia cac dong vi
- Hau hét cac nguyén t6 hoa hoc déu 1 tap hop ctia nhiéu dong vi (d0ng vi 1a cac nguyén tir c6 ciing dién tich hat
nhan nhung khac nhau vé sé notron).
- Cong thirc tinh khdi lwong nguyén tir trung binh ctia cac dong vi:

M, .x; + M,.x, +... + M| . X

M =
X, + Xy Ho + X,

Trong do:
+ M1, Ma,... Mn 14 s6 khéi cua cac dong vi.
+ X1, X2,... Xn 12 86 mol, % sb mol; $6 nguyeén tur; % $6 nguyén tu; thé tich; % thé tich cta khi).
Cha y: Néu bai cho cac dit kién lién quan dén khéi luong hodc % khéi lugng thi phai ddi ra sé mol hodc
% s6 mol. (% dong vi trong mot chat = % khdi lwong dong vi trong nguyén t6.% khdi lwong nguyén té trong hop
chat. Vi du %%Cl trong HCI = %m3Cl trong Cl.%m Cl trong HCI).
B. BANG TUAN HOAN CAC NGUYEN TO HOA HQC
1. Nguyén tic sip xép cac nguyén to trong bang tuin hoan
- Theo chiéu dién tich hat nhéan tang dan (sd tht tu ctia 6 nguyén t6 bang s6 don vi dién tich hat nhan Z).
- Cac nguyén t6 c6 cung 6 16p e duoc xép vao cuing mot hang duge goi 1a chu ki (sd thir ty cia chu ki bang sd
16p e).
- Cac nguyén t6 c6 cung sb e 10p ngoai cing duge xép thanh mot cot (nhom A).
- Cac nguyén t6 ma phan 16p e c6 ning lugng cao nhét gidng nhau dugc xép thanh khdi (ho): ho s, ho p....(ho s
va ho p thuoc nhom A, ho d thuéc nhom B).
2. Moi quan hé giira 2 nguyén t6 trong bing tuin hoan
- Néu 2 nguyén t6 A va B ¢ ciing 1 chu ki va & 2 nhém A lién tiép thi:
|Za - Zg| = 1 néu nguyén té thudc chu ki nhod
|Za - Zs| = 11 néu nguyén té thuéc chu ki lém va & nhom II4 va 1A
- Néu 2 nguyén t6 thudc cting mot nhom A va & 2 chu ki lién tiép thi:
|Za - Zg| = 8 néu nguyén té thudc chu ki nho
|Za - Zg| = 18 néu c6 nguyén tb thude chu ki 16n
- Néu 2 nguyén t6 thudc 2 chu ki lién tiép va & 2 nhém A lién tiép thi:
|Za - Zs| =7 (9 hoac 17, 19).
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3. Sw bién d6i tinh chit ciia cac nguyén té nhom nA trong bang tuin hoan

Tinh chat Sw bién déi theo chu ki Sw bién doi theo nhom
Bén kinh nguyén tir (R) d T
Do am dién (x) ) J
Tinh kim loai N T
Tinh phi kim 0 \’
Tinh bazo cua oxit va hidroxit N T
Tinh axit cua oxit va hidroxit 0 l
S e 10p ngoai cing T Bang s6 thtr tu nhom A
Hoa trj trong oxit cao nhat 0 Khéng d6i =n
Hoa tri trong hop chat khi voi H N Khong doi =8 —n (n > 3)

Cha y: Khi can phai so sanh tinh chét cta cac nguyén té khong cting hang va cung ¢t thi phai chon nguyén t6

trung gian roi dua vé cung hang, cot dé so sanh hoac loai trur.
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LIEN KET HOA HQC

|. KHAI NIEM VA PHAN LOAI LIEN KET HOA HQC
- Lién két hoa hoc 1a su két hop giita cic nguyén tir tao thanh phén ttr hodc tinh thé bén viing hon.
- Cac nguyén tir c6 xu hudng két hop véi nhau dé co 16p vo 8e bén vimng caa khi hiém (quy tic bat tir).
- Lién két hoa hoc thuong gap gém: lién két ion, lién két cong hoa tri va lién két kim loai.
1. Lién két ion
- Khéi niém: 1a lién két duoc hinh thanh do lyc hut tinh dién gitta cac ion mang dién tich trai ddu.
- Cac hop chét ion thuong ton tai & dang tinh thé, co tinh bén viing, thuong c6 nhiét dg nong chay va nhiét do soi
kha cao; thuong tan nhiéu trong nude. Khi ndng chay va khi hoa tan trong nude tao dung dich dan duogc dién.
2. Lién két cong héa tri
- La lién két duoc hinh thanh giita 2 nguyén tir bang 1 hay nhiéu cip e dung chung.
- Lién két cong hoa tri gom:
+ Lién két cong hoa tri ¢o6 cuc (lién két cong hoa tri phan cuc): cdp e dung chung bi Iéch vé phia nguyén
tir ¢6 30 am dién 16n hon.
+ Lién két cong hoéa tri khong c6 cuc: cip e ding chung khong bi hut 1éch vé phia nguyén tir nao.
+ Lién két cho - nhan: cip e dung chung chi do 1 nguyén tir déng gop. Lién két cho - nhan dugc biéu dién
bang miii tén hudng tir phia nguyén tir cho sang nguyén tir nhan.
- Tinh chét chung cua cac chét c6 lién két cong hoa tri: co thé 13 chét rén;, chat long hoac chét khi. Céac chit co
cuc tan nhiéu trong cac dung méi ¢ cuc. Phan 16n cac chat khéng cure tan nhiéu trong cac dung méi khong cuc.
Chét chi ¢6 lién két cong hoa tri khong dan dién & moi trang thai.
3. Lién két kim loai
- Lién két kim loai 14 lién két duoc hinh thanh giira cic nguyén tir va ion kim loai trong mang tinh thé do sy tham
gia cua céc e ty do.
- Trong tinh thé kim loai c6 cac e tu do, di chuyén dugc trong mang nén tinh thé kim loai c6 tinh chat: ¢6 anh
kim, dén dién, dan nhiét tot va c6 tinh déo.
I1. XAC PINH LOAI LIEN KET
1. Pinh tinh
- Lién két giita nguyén tir kim loai va nguyén tir phi kim 1a lién két ion.
- Lién két giira 2 nguyén tir phi kim khac nhau 14 lién két cong hoéa tri c6 cuc.
- Lién két giira hai nguyén tir phi kim ciia ciing mot nguyén t6 1a lién két cong hoa tri khong cuc.
2. Pinh lugng
Dua vao hiéu sé d6 am dién ciia 2 nguyén tir tham gia lién két: ya- xs v6i xa> 8
- Néu ya- y8 < 0,4 — lién két cong hoa tri khong cuc.
-Néu 0,4 < ya- 8 < 1,7 — lién két cong hoa trj c6 cuc.
-Néu ya-y8 >1,7 — lién két ion.
III. HOA TRI VA SO OXI HOA
1. Hoa tri
- Cong hod tri:
+ Hoa trj ctia nguyén t6 trong hop chat cong hod tri dugc goi 1a cong hoa tri.
+ Cong hoa tri cia mot nguyén t6 bang sb lién két cong hoa tri ma nguyén tir nguyén t6 dé tao dugc véi
ca nguyén tir khac trong phan tur.
- Dién hoa tri:
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+ Hoa tri ciia nguyén t6 trong hop chit ion dugc goi 1a dién hoa tri.

+ Dién ho4 tri cia mdt nguyén tb béng dién tich cta ion ma no tao duoc.

2. S6 oxi hoa
- S6 oxi hoa ctia mot nguyén tb trong phan tir 1 dién tich ciia nguyén tir nguyén té d6 trong phan tir, néu gia dinh
rang lién két giira cac nguyén tir trong phan tir 14 lién két ion.
- Céc quy tic xac dinh sb oxi hoa:

+ S oxi hoa cuia cac nguyén t6 trong don chit bang 0.

+ Trong mot phan tt, tong sd oxi hod cta cc nguyén tir cac nguyén té bang 0.

+ S6 oxi hod ctia cac ion don nguyén tir bang dién tich ciia ion d6. Trong ion da nguyén ti, tong sd oxi
hoa clia cac nguyén tir bang dién tich cua ion.

+ Trong hau hét cac hop chét, sb oxi hoa ciia H bang +1 (trir trong hidrua kim loai). Sé oxi hod ciia O
bang -2 (trir trong OF2 VA peoxit).
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PHAN UNG OXI HOA - KHU

I. CAC KHAI NIEM

1. Chat khir
- Khai niém: 1a chit c6 kha ning nhuong e (cho e).
- D4u hiéu:

+ Sau phan tmg, s6 oxi hoa cua chét khir tang.

+ Chat khir c6 chira nguyén t6 chua dat dén mirc oxi hoa cao nhat (Nguyén t6 & nhom nA c6 sé oxi hoa
cao nhét 1a +n).
- Chét khir thé hién tinh khir khi tac dung véi chét oxi hoa du manh.
- So sanh tinh khir ctia cac chat khir:

+ Dinh tinh: Dya vao day dién héa (kim loai ding trudc cé tinh khir manh hon kim loai ding sau), dua
vao su bién d6i tinh chat theo chu ky, nhom A...

+ Dinh lugng: Cép oxi hoa - khir nao co thé dién cuc cang am thi dang khu 1a chat khur cang manh.

2. Chit oxi hoa
- Khai niém: 14 chit c6 kha nang nhan e (thu e).
- D4u hiéu:

+ Sau phan tng, s6 oxi hoa ctia chat oxi ho4 giam.

+ Chat oxi hod c6 chira nguyén t6 c6 mirc oxi hoa chua phai thap nhat (Kim loai ¢6 s6 oxi ho thap nhat
13 0, phi kim thudc nhom nA thi sé oxi hoa thip nhét 1a (n - 8)).
- Chét oxi hoa thé hién tinh oxi hoa khi tac dung vai chat khir da manh.
- So sanh tinh oxi héa ciia cac chét oxi hoa:

+ Dinh tinh: Dya vao day dién hoa, dua vao su bién ddi tinh chat theo nhém A, theo chu ky, dua vao phan
ung xay ra gitra hai cdp oxi hoa - khtr.

+ Dinh lugng: dya vao thé dién cuc cua cac cap oxi hoa - khu (thé dién cuc cang duong thi dang oxi hoa
cé tinh oxi hoa cang manh).

3. Su két hop giira cac ion
- Néu cac nguyén t6 trong 1 chat c6 s6 oxi hoa cuc dai thi chat d6 chi c6 tinh oxi hoa (VD: Fe*, SO4%...).
- Néu cac nguyén té trong 1 chit c6 s6 oxi hoa cyc tiéu thi chat d6 chi co tinh khir (VD: kim loai).
- Néu cac nguyén td trong 1 chat ¢o sé oxi hoa nam trong khoang tir cuc dai dén cuc tiéu thi chat d6 vira co tinh
oxi hoa vira c6 tinh khir tity theo chat tic dung.
I1. PHAN UNG OXI HOA - KHU

1. Khai niém va d4u hiéu nhan biét
- Phan tng oxi héa - khir 12 phan Gmg trong d6 ¢6 su chuyén e giita cac chat phan ung.
- Phan tng oxi hoé - khir ¢ sy thay d6i s oxi hoa ctia mot sb nguyén to.

2. Diéu kién xay ra phan g oxi héa - khir

Phai c6 sy tham gia dong thoi ctia chat khir va chat oxi hoa. Chat khir va chat oxi hoa phai dii manh.

3. Phin loai phan tng oxi héa - khir
- Trong phén mg oxi hoa - khir thong thuong, chat khir va chat oxi hoa & 2 phan tir chat khac nhau:

C + 4HNO3 dac — CO2 + 4NO; + 2H,0

Cu + 2H2S04 dac — CuS0O4 + SO, + 2H20
- Trong phan tng oxi hoa - khir ndi phan tir, chat khir va chét oxi hoa thudc cling 1 phén tir nhung & 2 nguyén tir
khéc nhau (thuong géap 1a phan (rng nhiét phan):
AgNO3z —» Ag + NO2 + O2
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Cu(NO3)2 —» CuO + NO2 + O2
- Trong phan tng tw oxi héa - khir, chat khir ddng thoi ciing 1a chét oxi hoa:
Cl2 + 2NaOH — NaCl + NaCIO + H.0
2NO2 + 2NaOH — NaNO; + NaNOs + H20
4KClO3 — 3KCIO4 + KCI
Néu trong phan tmg oxi héa - khir, mot chit vira thay d6i s6 oxi hod vira giit nguyén thi chat d6 vira 1a
mdi trudng vira 1a chit oxi héa (hodc chat khir).
Néu trong phan tng c6 nhiéu nguyén té cing thay ddi sé oxi hoé thi nén cht mot sé nguyén tir dé dé can
bang. Mot s6 chit loai nay thuong gip 1a FeS, FeS: ...
4. Dinh luit bao toan e ap dung cho cic phan ing oxi héa - khir
- Nguyén tic:
Téng s6 mol e nhudng = tong s6 mol e nhan (1)
- Dinh luat bao toan e c6 thé duoc ap dung cho cac phan tng riéng hoidc tong hop nhiéu phéan tmg.
VD1: Cho m(g) Al vao 100ml dung dich Cu(NOs)2 2M va AgNOs 2M thu dugc dung dich A va chét rin B. Néu
cho B phan ung véi dung dich HCI du thi dugc 3,36 lit Hz (dktc). Tim m?
Bai giai
- Nhén thay trong bai toan trén, Al dong vai tro chat khir; Ag*, H* va Cu?* dong vai tro chit oxi hoa.
- Cac qua trinh nhuong va nhéan e da xay ra:
Al > AP + 3e
Ag"+1le —> Ag
Cu®*+2e — Cu
H* + 1e —» 1/2H>
Van dung dinh luét bao toan e cho cac qua trinh trén ta théy:
3m/27=0,1.2.2+0,1.2.1 + 3,36.2/22,4 — m = 9(g).
VD2: Bé m(g) Fe ngoai khong khi, sau mot thoi gian thu duwoc 12g hdn hop gdm 4 chét ran. Hoa tan hoan toan
hdn hop bang HNOs thu dugc dung dich A va 2,24 lit NO (dktc). m = ?
Bai giai
- Nhan thiy trong bai todn nay, Sat tir mirc oxi hoa 1a 0 dugc chuyén 1én cic mirc oxi hoa trung gian rdi cudi cling
dat muc oxi hoa cao nhét 14 +3 déng vai tro chét khir. C6 2 chat oxi héa 1a O2 va HNOs.
- Céc qua trinh nhudong va nhan e trong bai:
Fe — Fe® +3e
02+ 4e — 2072
N*° + 3e — N*? (NO)
Van dung dinh luat bao toan e cho cac qua trinh ta duoc:
3m/56 = (12 — m).4/32 + 2,24.3/22,4 — m = 10,08.
5. Chiéu ciia phan tng oxi héa - khir
- Nguyén tic chung: Chat khir manh tic dung vdi chat oxi hda manh tao thanh chat khir yéu hon va chit oxi hoa
yéu hon.
- Vi 2 cap oxi hoa - khir thi ap dung quy tic o dé xac dinh chiéu ciia phan tng (chi 4p dung cho cac phan tng
xay ra trong dung dich). Néu c6 nhiéu cip oxi hoa - khir thi 4p dung o dai trudc, o ngan sau.
VD1: Cho céc cip oxi hoa - khir Fe**/Fe?* va Cu?*/Cu. Trong day dién hoéa thi cap Cu?*/Cu dung trudec:
Cu2+ Fe3+
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Cu Fe?*
Nén theo quy tic o thi Cu phan tng duoc voi mudi Fe®* tao thanh mubi Fe?* va mudi Cu?*.
VD2: Cho nhiéu kim loai tac dung véi dung dich chira nhiéu ion kim loai:
Kim loai c6 tinh khtr ting dan theo thir tu: K, Kz, K3
Ion kim loai c6 tinh oxi hoa tang din theo thir tu: O1, Oy, O3
Tht tir cic phan Gng x4y ra theo so do:

K3iu’/ K+ 0 \Oidu’

K;+0, Vira d K, + O,

\ '/Kz du

O, du K,+0,

Cha y: Kim loai con lai sau phan tmg phai 14 nhimng kim loai yéu nhat; dung dich sau phan (mg phai chira ion ctia
nhting kim loai manh nhat.
VD3: Cho x mol Fe tac dung v6i dung dich chira y mol HNO3 dac nong giai phong khi NO:

Fe + 4AHNO3z — Fe(NOs3)s + NO + 2H20

Fe + 2Fe®" — 3Fe®*
Cac san phém tao thanh duoc xac dinh theo so do:

y/4 3y/8

Chi c6 Fe3* C6 ca Fe?* va Fe3+ Chi c6 Fe?+
VD4: Cho a mol Fe tac dung v6i b mol AgNOs:
Fe + 2AgNO3 — Fe(NOz3). + 2Ag
Fe(NO3)2 + AgNO3 — Fe(NO3)s + Ag
- San pham tao thanh chi c6 Fe(NO3)2 — Fe du hodc vira dit — b < 2a.
- Chi ¢6 Fe** — AgNO; du hoic vira da — b > 3a.
-C6 ca Fe** vaFe* —» 2a<b<3a.

Y
>
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LY THUYET VE PHAN UNG HOA HQC

I. TOC PO PHAN UNG HOA HQC

1. Téc dd phan @ng hoa hoc

- La dai lugng dac trung cho sy nhanh hay cham cua phan ung va duogc xéac dinh béng dd bién thién néng
dd cua chat trong mot don vi thoi gian.
- Céc biéu thuc tinh tdc d6 cta phan Gng:

+ Tinh tdc d6 trung binh trong mot khoang thoi gian:

AC

At
Trong do: AC: d6 bién thién ndng d6 cua chit tham gia
At: khoang thoi gian xay ra su bién thién ndng do.

+ Tdc d phan tng tirc thoi:

Xét phan Gmg: xA + yB — san phdm
v = k[A]*[BY

2. Céc yéu to ¢6 anh huong dén téc dd ciia phan ving
a. Nhié¢t dp
- Khi nhiét d¢ ting thi toc do phan tmg ting.
- Thong thudng khi nhiét do ting 1én 10°C thi tbc do phan tng ting tir 2 dén 4 1an. Néu ting nhiét d6 phan tng
1én t°C thi toc do phan tmg tang y/1° (voi y 13 hé s6 nhiét d6 - s6 1an ting toc d6 khi nhiét do ting 1én 10°C).
b. Nong d¢ cdc chit tham gia phén trng
- Nong d6 chét tham gia phan tng tang thi toc d6 phan {ing ting.
- Nong d6 chi anh huéng dén cac phan mg c6 mit ctia chat khi hodc chét long.
c. Ap suit
- Néu ap suét tang (ndng do chat tham gia phan ung tang) thi tdc d6 phan tng ting.
- Ap suét chi anh huong dén toc do phan tmg c6 chat khi.
d. Dign tich tiép xiic

Dién tich tiép xtc ting thi tdc d6 phdn tng ting (dién tich tiép xtc ty 18 nghich véi kich thudc).
e. Xuc tac
- Chét xtic tac lam ting toc dd clia phan tng.
- Chat kim ham lam giam t6c do phan tng.

Ngoai cac yéu té trén thi c6 nhiéu yéu t6 khac ciing anh huong dén téc d6 phan tmg nhu: mai truong thuc
hién phan tng; toc do khuay tron...
I1. PHAN UNG THUAN NGHICH VA CAN BANG HOA HQC

1. Mot s6 khai niém
- Phén g thudn nghich 13 phan ing xay ra theo 2 chiéu thuan va nghich trong ciing diéu kién.
- Can bang hoa hoc 14 trang thai cta hé phan tng thuan nghich ma & d6 téc d6 phan tng thuan bang toc d6 phan
ung nghich.
- Can bang hoa hoc 13 can bang dong vi tai trang thai can bang, phan tng thuén va nghich van tiép tuc xay ra
nhung véi téc d6 bang nhau nén khong 1am thay d6i ndong do ciia cac chét trong hé phan tng.
- Biéu thirc tinh hang sd can bang ciia phan tmg thuan nghich: nA + mB < pC + gD Ia:

_ [CJP.[D]4
[ [B]™
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Chu y: hang sb téc d6 clia phan tmg ciing nhu hing s6 can bang ctia phan tmg thuan nghich chi phy thudc vao
yéu t6 nhiét do.

2. Su chuyén dich cin bang hos hoc
- Khi hé phan tmg thuan nghich dang ¢ trang thai can bang néu ta thay ddi diéu kién nao d6 thi can bang hoa hoc
s& bi phd v va hé s€ chuyén dich dén mot trang thai can bﬁng moi.
- Nguyén i chuyén dich can bang LoSatolie: Khi ta thay d6i diéu kién ndo d6 cia can bang hoa hoc thi can bang
s& chuyén dich theo chiéu chdng lai anh hudng cia sy thay ddi d6. Cu thé 1a:
a. Nong dé
- Néu ting nong dd mot chét thi can bang hod hoc s& chuyén dich theo chidu ma chét d6 1a chéat tham gia phan
ung.
- Néu gidgm nong d¢ cia mot chét thi can bang hoa hoc s& chuyén dich theo chiéu sinh ra chdt dé.
b. Nhi¢t d¢p
- Khi ting nhiét dd thi can bang hoa hoc chuyén dich theo chiéu phan tng thu nhiét (c6 AH > 0).
- Khi gidgm nhiét d thi can bang hoa hoc s& chuyén dich theo chiéu ctia phdn teng tod nhiét (co AH < 0).
c. Ap suit

Ap suét chi anh hudng dén cac can bang c6 mit cta chét khi va tong hé s6 khi & mdi vé ctia phan tng phai
khac nhau.
- Khi ting ap suat thi can bang hoa hoc s& chuyén dich theo chiéu 1am giam s6 phén tir khi.
- Khi gidm dp sudt thi cin bang hod hoc s& chuyén dich theo chiéu 1am #ing sé phan ti khi.
d. Chit xiic tic

Chét xuc tac khong 1am chuyén dich can bang hoa hoc ma chi lam cho hé nhanh dat dén trang thai can
bang.
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LY THUYET AXIT — BAZO

I. AXIT
1. Pinh nghia
- Axit 12 nhitng chét ¢ kha ning cho proton (ion HY).
- Axit gom:
+ Céc axit vo0 co, hitu co: HCI, H2SO4, CH3COOH, (COOH)> ...
+ Cac kim loai & dang hidrat hoa (trir cac ion Na*, K*, Ba?* va Ca?*): Al(H20)3%*, Cu(H20)2%"...
+ Céc ion: H*, NH4*, H30", RNH3", HSOq4 ...
- Chirg minh mét chit hodc ion 1a axit: cho phan tng véi bazo.

VD1:

HCl + NH;, — NH,* +CI-

L4
H+
VD2:
lon AI** ton tai trong nudc dudi dang hidrat hoa Al(H20)3%*

Al(H20)3%* + 3H20 < AI(OH)s + 3H30*

VD3:

CsHsNH3Cl + NaOH — CgHsNH2 + NaCl + H.0
2. So sanh tinh axit cia cac axit
a. So sanh dinh tinh
- Nguyén tic chung: Nguyén tir H cang linh dong thi tinh axit cang manh.
- Di v6i cac axit co oxi ctia cing mdt nguyén t6: cang nhiéu O tinh axit cang manh.
HCIO < HCIO2 < HCIO3 < HCIO4
- Pi véi axit cia cac nguyén t6 trong cting chu ki: nguyén td trung tim c6 tinh phi kim cang manh thi tinh axit
clia axit cang manh (cac nguyén t6 déu & muc hoa tri cao nhat).
H3PO4 < H2SO4 < HCIO4
- Dbi véi axit ctia cac nguyén t6 trong cling mot nhom A thi:
+ Axit khong c6 oxi: tinh axit ting dan tir trén xubng dudi:
HF < HCI < HBr < HI (do ban kinh ion X" tdng)
+ Axit ¢6 O: tinh axit giam dan tir trén xubng dudi:
HCIO4 > HBrO4 > HIO4 (do d¢ dm dién ciia X giam dan)
- V6i cac axit hitu co RCOOH: (nguyén tir H duoc coi khong c6 kha nang hit hodc day e)
+Néu gbc R no (day e) lam giam tinh axit. Gé¢ R no cang nhiéu nguyén tir C thi kha ning day e cang
manh:
HCOOH > CH3COOH > CH3CH2COOH > CH3CH2CH,COOH > n - C4HsCOOH
+ Néu gbc R hut e (khong no, thom hodc c6 halogen...) s& lam ting tinh axit.
- Vi axit hitu co ma gbc R ¢ chira nguyén tir halogen:
% Halogen c6 d9 am dién cang lon thi tinh axit cang manh:
CH2FCOOH > CH,CICOOH > CH2BrCOOH > CH2ICOOH > CH3COOH
% Gbc R c6 chira cang nhiéu nguyén tir halogen thi tinh axit cang manh:
CIz:CCOOH > CI,CHCOOH > CICH.COOH > CH3COOH
% Nguyén tir halogen cang nim gan nhém COOH thi tinh axit cang manh:
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CH3CH2CHCICOOH > CH3CHCICH2COOH > CH>CICH2CH>COOH > CH3CH>CH>COOH
- V&i mét cap axit/bazo 1ién hop: tinh axit cang manh thi bazo lién hop ciia n6 cang yéu va nguoc lai.
VD: Cap HCI/H" va CH3COOH/CH3COO".
+ Tinh axit: HCI > CH3COOH
+ Tinh bazo: CI' < CH3COO™ — tinh bazo ctia NaCl < CH3COONa.
- Vi mét phan tmg: axit manh ddy duoc axit yéu khoi dung dich mudi (trudng hop trir mot sé dic biét)
b. So sanh dinh luong
- Xét can bang phan li cua axit HX trong nudc:
HX < H" + X Ka
Ka (hing s6 phan li axit) chi phu thudc nhiét d, ban chat cua axit. Gié tri cia Ka cang 16n tinh axit ciia axit cang
manh.
Véi mot dung dich HX c6 néng do dau 1a Co va do dién ly o thi ta c6 moi quan hé:
_[HYLIXT] _ Cp.a?

K="~ o

va pH = -log(Co.a)

1. BAZO

1. Pinh nghia
- Bazo 12 nhiing chét c6 kha ning nhan proton (nhan H*).

- Bazo gém:

+ Oxit va hidroxit ctia kim loai (trir cac oxit va hidroxit ludng tinh: Al,O3, Al(OH)3, ZnO, Zn(OH)....).

+ Cac anion gdc axit khong manh khong con H c6 thé tach thanh ion H* (COs*, CH3COO", S*, SOs7,
CeHsO...).

+ NH3 va cac amin: C¢HsNH2, CH3NH....

- Chirng minh mét chat hoic ion 1a bazo: cho phan tng voi axit.
CO3z% + HCl — HCO3 + CI
CsHsNH2 + HCl — CsHsNH3*CI

2. So sanh tinh baze cia cac bazo
a. So sanh dinh tinh
- Nguyén tic chung: kha ning nhan H* cang 16n thi tinh bazo cang manh.

- V6i oxit, hidroxit ctia cac kim loai trong cting mot chu ki: tinh bazo giam dan tir trai sang phai.
NaOH > Mg(OH). > Al(OH)3 va Na2O > MgO > Al,O3

- Vi cac nguyén t thude cting mot nhom A: tinh bazo ciia oxit, hidroxit ting dan tir trén xudng dudi.
LiOH < NaOH < KOH < RbOH

- V61 amin va amoniac:

+ Gdc déy e (chi chira lién két don) lam tinh bazo ctia amin manh hon NHs nguoc lai gbe hit e (chira lién
két boi hodc vong benzen) 1am giam tinh bazo ctia amin yéu hon NHs. Cang nhiéu gbc hut e tinh bazo cang yéu,
cang nhiéu gbc hut e tinh bazo cang manh:

(C6H5)3N < (CeHs)zNH < CgHsNH2 < NH3 < CH3NH»2 < (CH3)2NH
+ Goc day e c6 cang nhiéu C thi kha nang day e cang manh, tinh bazo ctia amin cang manh:
NH3 < CH3NH2 < CoHsNH»
- Trong mdt phan tng bazo manh day bazo yéu khoi mudi
- Axit cang manh thi bazo lién hop cang yéu va nguoc lai.
b. So sanh dinh luong
- Xét can bang phan li ctia bazo B trong nudc:
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B + H:O < HB" + OH" Ks
Kg (hing s6 phan li bazo) chi phu thudc ban chit bazo va nhiét do. Gia tri Kg cang 16n thi bazo cang manh.
Véi dung dich bazo B c6 ndéng do dau 1a Co va d6 phan ly o thi gia tri cia Ks duoc tinh:
_[HB*][OH™] _ Co.a?
- Bl (-w
I1l. CHAT LUONG TiNH
- La nhiing chét vira c6 kha ning cho proton H*, vira ¢6 kha ning nhan proton H*.

Ks va véi cip A-B lién hop thi Ka.Ks = Kizo = 1074,

- Chét ludng tinh gom:

+ H20, oxit va hidroxit ludng tinh (ZnO, Zn(OH)z, Al,03, Al(OH)3, Cr2.03, Cr(OH)z ...)

+ Amino axit, mubi amoni cta axit hitu co (R(COOH)x(NH2)y, RCOONHs...)

+ Anion gbc axit khong manh van con kha nang tach H* (HCOs', HS", HSO3", HoPO4, HPO...)
- Chirng minh: cho phan Gmg véi axit va phan tng v6i bazo hodc cho chat dé tu proton hoa:

H.0 + HCl — H30" + CI
H20 + NaOH — Na*.H20 + OH"
H.0 + H20 < H3O* + OH"
2HCO3; < CO3% + COz + H20
NH2CH2COOH < NH3CH.COO"
IV. CHAT TRUNG TiNH
- La nhitng chat khong c6 kha ning cho va nhan proton (H').
- Chét trung tinh gdm:
+ Cation cua bazo manh: K*, Na*, Ca?*, Ba®", Li*, Be?**, Rb*...
+ Anion cua axit manh khong con H: CI', SO+, Br-, I, NOs...
V. SU KET HQP CUA CAC ION
Néu ta ki hiéu trung tinh (1), axit (A), bazo (B) va ludng tinh (0) thi ta c6 bang nhan:
Cation Anion Phén tir
A A A

A
A
A
1
1
1
1

>lolr|lrrlolm
W >|lo|lr| >l oo

B

V1. PHAN UNG TRAO POI ION TRONG DUNG DICH CHAT PIEN LI
1. Phan loai chit dién li
- Chét dién li 1a nhimng chét khi nong chay hodc tan trong nuéc phan li ra ion.
- Phan loai chét dién li:
+ Chét dién li manh: 12 nhitng chat khi tan trong nudc tit ca céc phan tir hoa tan déu phan li thanh ion.
+ Chét dién li manh gém:
«» Axit manh: HCl, HNOs, H2SO4, HBr, HI, HCIO4, HCIOs...
% Bazo manh: NaOH, KOH, Ca(OH)2, Ba(OH)a...



CHUYEN PE LI THUYET LUYEN THI - NGUYEN VAN DAM - 0983468878

% Hau hét cac mubi.
+ Chét dién li yéu: 1a chat khi tan trong nudc chi ¢6 phan nho sé phan tir hoa tan phén li ra ion, phan 16n
con lai van ton tai & dang phén tir trong dung dich.
+ Chét dién 1i yéu gom:
< Axit yéu: CH3COOH, HCIO, H,S, HF, H2S0s...
< Mot sb mudi: Hg(CN)z, Cu(CN)a...
& H,0
ChU y: Can phan biét khai niém dd tan va dé dién ly.
+ P tan dugc tinh bang s6 gam chat tan trong 100 gam nude. Co thé danh gia bang tich sb tan. Tich sb
tan cang 16n thi chit cang tan tot. Vi mot chat AB trong nudc: AB < A * + B~ thi tich s6 tan Tag = [A*][BT]
+ Do dién ly duoc danh gia dwa vao gia tri ctia d6 dién li o (1 ti sd gitta s6 phan tir phan li ra ion va téng
s6 phan tir hoa tan).
- Qua trinh dién li cta chat dién li manh duoc biéu dién bang miii tén 1 chiéu, ctia chat dién li yéu dugc biéu dién
bang miii tén thuan nghich (<). Néu 14 axit da chuc thi s& dién 1i trong dung dich theo nhiéu nic.
2. Phan tng trao doi ion trong dung dich cac chat dién li
- Nguyén tac: phan tng trao doi ion trong dung dich chét dién li xay ra theo chiéu lam giam sd lugng ion c6 trong
dung dich (béng cach tao chat két taa, chat dién li yéu hodc chét khi).
- Ban chét ctia phan tmg trong dung dich chét dién li dwgc biéu dién bang phuong trinh ion thu gon. Khi gip bai
toan c6 lién quan dén nhiéu ion hodc nhidu chat cé ion giéng nhau (ion dong dang) thi nén ding phuong trinh
ion.
VIl. MOI QUAN HE GIUA AXIT, BAZO VA MOL TRUONG CUA DUNG DICH
1. Kh4i niém vé pH
- Néu dung dich ¢6 [H*] =1,0.10% — pH = a.
- Biéu thirc toan hoc tinh pH: pH = -Ig[H*].
Tuong tu ¢ khai niém pOH, pK. Ta c6 méi quan hé trong dung dich nudc: pH + pOH = 14.
2. Cac loai moi truong

Maéi trwong | [H'] pH La dung dich cua
Axit > 107 <7 Axit hodc chat ludng tinh ma tinh axit manh hon tinh bazo
Bazo <107 |- >7 Bazo hoic chat ludng tinh ma tinh bazo manh hon tinh axit
Trungtinh | =107 | =7 | Chat trung tinh hodc chat ludng tinh ma tinh axit va bazo twong duong

VIIL. CHIEU CUA PHAN UNG AXIT - BAZO
- Cap A-B la mot cap gom dang Axit A va dang Bazo lién hop B clia n6 ma giira hai dang 6 c6 mbi quan hé: A
< B+ H" (vi du: NH4"/NH3: NH4" < H* + NH3).
- Phéan tng giita hai cdp A-B xay ra theo chiéu: Axit manh + Bazo manh — Axit yéu hon + Bazo yéu hon.
VD:
HCI + CH3COONa — CH3COOH + NaCl
2CH3COOH + NaCO3 — 2CH3COONa + H20 + CO2
NaOH + NH4Cl — NaCl + NH3z + H2.0
2NH3 + 2H>0 + MgCl, — Mg(OH)2 + 2NH4CI
CO2 + H20 + CgHsONa — CsHsOH + NaHCO3
Chuy: Cac truong hop ngoai 1€:
+ Tao thanh két taa kho tan phan ng van xay ra duoc du axit hoiic bazo tao thanh manh hon ban dau.
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CuSO4 + HzS — CusS + HySO4 (CusS rét kho tan)
Pb(NOs)2 + HzS — PbS + 2HNO3 (PbS rét kho tan)
+ Axit kho bay hoi day dugc axit dé bay hoi (ca 2 axit déu manh):
H2S04 dam dic + NaCl rin — NaHSO4 + HCI (< 250°C)
* Thur ty xay ra cac phan tng - Quy luat canh tranh:
1. Khi cho dung dich chira 1 axit vao dung dich chira nhiéu bazo
Nguyén tic: Cac bazo s& phan tng theo tht tu: axit + bazo manh trudc sau d6 dén luot axit + bazo yéu (néu axit
nhiéu thi co thé coi cac bazo phan Gng dong thoi).
VD1: Khi cho tir tir dung dich HCI vao dung dich chtra dong thoi chita NaOH va NaAlOg:
HCI + NaOH — H,0 + NaCl (ban dau khong thiy co hién tuong két tia)
H20 + HCI + NaAlO2 — AI(OH)s + NaCl (xuat hién két tua va két tia ting dan)
3HCI + AI(OH)3 — AICI3 + 3H,0 (két tiia tan dén hét)
VD2: Cho tir tir dung dich chtra hdn hop NaOH va NaAlO; vao dung dich HCI: vi HCI nhidu nén chung ta khong
quan sat thiy hién tugng két tua:
HCI + NaOH — H20 + NaCl
4HCI + NaAlO2 — AICl3z + NaCl + 2H,0
VD3: Khi cho tir tir dung dich chira HCI vao dung dich c6 chira Na,CO3 va NaHCO:s:
HCI + Na2CO3; — NaCl + NaHCO3 (khong thiy cé hién twong xuat hién bot khi)
HCI + NaHCO3 — NaCl + CO. + H»0 (c0 khi thoat ra)
VD4: Cho tir tir dung dich chira NaHCO3 va Na,COs vao dung dich HCI: ngay lap tirc quan sét thay hién tuong
co khi thoat ra:
Na.,CO3 + 2HCI — 2NaCl + H,0 + CO2
NaHCO3 + HCI — NaCl + H20 + CO»
2. Khi cho dung dich chira 1 bazo vaoe dung dich c6 chira nhiéu axit
Nguyén tic: Cac axit s& phan tmg theo thir tu tir manh dén yéu. Néu bazo nhiéu thi coi cac phan tng xay ra dong
thoi.
VD5: Cho tir tir dung dich NaOH vao dung dich chira dong thdi ca HC1 va AlCls:
NaOH + HCI — NaCl + H20 (khong co két tiia xut hién)
3NaOH + AICl3z — Al(OH)3 + 3NaCl (c6 két tia xuat hién va két tua ting dan)
NaOH + Al(OH); — NaAlO; + 2H,0 (két tiia tan dén hét)
VDG6: Cho tur tir dung dich chira HCI va AlCls vao dung dich c6 chira NaOH:
HCI + NaOH — NaCl + H20
AICl3 + 4ANaOH — NaAlO; + 3NaCl + 2H,0 (khong thiy c6 két tua)
VII1l. PHAN UNG THUY PHAN CUA MUOI
- Chi ¢6 mubi duoc tao thanh tir axit manh va bazo yéu; axit yéu va bazo manh hoic axit yéu va bazo yéu mai
tham gia phan tng thiy phan.
- Céch viét phan tng thity phan ciia mudi:
+ Bwéc 1: Viét phuong trinh dién li cia mudi.
+ Bwéc 2: Viét phuong trinh cho, nhan proton ctia cac ion véi nudc.
VD1: Viét phan mg thiy phan ctia NaoCOs3
Na,COz — 2Na* + CO3*
CO3% + H20 < HCO3 + OH" (mdi trudong bazo)
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VD2: Phan tmg thity phan ciia mudi NH4CI

NH4Cl — NHs* + CI

NH4* + H20 < NH3 + H30™ (mdi truong axit)
VD3: Phan tng thuy phan cuia NaHCO3

NaHCO3 — Na* + HCOs

HCO3 + H20 < H2CO3 + OH™ (mdi truong bazo)
(mac du HCO3™ 1a mét ion ludng tinh nhung kha nang nhan proton manh hon).
- Phan tng thity phan ciia mudi gitp xac dinh méi truong ciia dung dich mudi — khi cho cac dung dich mubi tac
dung vé6i nhau hodc véi quy tim can chd ¥ dén méi truong ma mudi do tao thanh.
Chu y: Phan tmg thay phan cia mot sé mudi:

Zn3P; + 6H20 — 2PH3 + 3Zn(OH):

AlsCz + 12H20 — 4AI(OH)3 + 3CH4

CaC; + 2H;0 — Ca(OH), + CzH>
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NHOM HALOGEN
|. KHAI QUAT VE NHOM HALOGEN
1. Vi tri cia nh6m halogen trong bang tuin hoan
- Nhém halogen gém cac nguyén t: oF, 17Cl, 35Br, s3l.
- Cac halogen ndm ¢ nhom VIIA trong bang tuan hoan ngay trude cac khi hiém.
2. CAu hinh e nguyén tir va ciu tao phén tir ciia halogen
- C4u hinh e 16p ngoai cung: ns>np®:
+ O trang thai co ban céc halogen chi ¢ le doc than.
+ Khi bi kich thich, nguyén tir CI, Br va I do con obitan d tréng 6 thé ¢6 3, 5 hodc 7e ddc than.
- Pon chit halogen:
+ Cong thurc phan ta: Xo
+ Cong thirc ciu tao: X — X
+ Nang lugng lién két X — X trong phan tir X, khong 16n nén cic phén tir halogen dé tach thanh nguyén
tur.
3. Tinh chat vat Iy
Khi di tir Flo dén Iot:
- Trang thai tap hop: chuyén tir thé khi sang thé 16ng va thé ran (F, va Cl 1a chat khi; Br 1a chat 1ong va I 1a chat
ran).
- Mau sic: dam dan (F2 (luc nhat) Clz (vang luc), Brz (@6 nau )va I, (den tim, dé thang hoa)).
- Nhiét d¢ nong chay va nhiét do soi ting dan.
1. PON CHAT HALOGEN
1. Tinh chét héa hoc ciia don chit
- Chu hinh e chung ns?np°— céc halogen dé& nhan thém le — 1a cac chat oxi h6a manh.
- Tinh oxi héa cua cac halogen giam dan khi di tir F» dén L.
- Trong céc hop chat, F chi c6 s6 oxi héa -1 con cac halogen khac c6 nhidu murc oxi hoa -1, +1, +3, +5, +7. Do
doé Cly, Bry, I2 ngoai tinh oxi héa con ¢6 tinh khir con F chi cé tinh oxi hoéa.
a. Tac dung voi kim loai
- Cac halogen phan tmg v&i hau hét cac kim loai trir Au va Pt (riéng F2 phan tmg duoc véi tat ca cac kim loai) —
mubi halogenua. Cac phan umg thuong xay ra & nhiét d¢ cao.
- Phuong trinh phan tmg tong quat:
2M +nXz - 2MX,
Vi du:
2Fe + 3Cl, — 2FeCl3 (Fe voi Iz chi tao mudi Fely)
b. Phdn vrng véi hidro tao thanh hidro halogenua
- Phuong trinh tong quat:
Hz + X2 —» 2HX
- Cac halogen tham gia phan tng cong Hz v6i diéu kién khac nhau:
+ F2: phan tng dugc ngay ca trong bong tbi.
+ Clp: phan ting khi dugc chiéu sang.
+ Brz: phan ting xdy ra khi dugc dun néong & nhiét do cao.
+ I2: phan tng c6 tinh thudn nghich va phai dugc dun nong.
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- Didu kién phan tmg v&i Hz phirc tap dan khi di tir F2 dén I nén phan tmg v6i Hz ¢6 thé chimg minh tinh oxi hoa
trong nhom halogen giam dan tir F2 dén L.
c. Tac dung voi nuwoc
- F2 tdc dung manh li¢t v6i nude & nhiét o soi:
2H,0 + 2F, —» 4HF + O2
— Phan ung ching minh F; cé tinh oxi héa manh hon cua O,.
- Brz va Cl2 ¢6 phan g thuén nghich véi nudc:
H20 + X2 < HX + HXO (axit halogenhidric va axit hipohalogeno)
H20 + Cl2 & HCI + HCIO
Khi dé lau hodc bi chiéu sang thi HCIO bj phéan huy:
HCIO - HCI + O
Vi HCIO c¢6 chira ion C1O" ¢6 tinh oxi hoa manh nén c6 thé ding nudc Clo dé tiy mau hodc sét tring.
- 12 khong phan ung véi nude.
d. Phén itng véi dung dich kiém
% Néu dung dich kiém lodng ngudi:
Xz + 2NaOH — NaX + NaxXO + H20
Clz + 2NaOH — NaCl + NaCIO + H.0
(nudc Javen)
2Cl2 + 2Ca(OH)2 dung dich — CaCl; + Ca(ClO), + 2H.0
Cly + Ca(OH)2 bot — CaOCl, + H,0
(clorua véi)
Riéng F2:
2F2+ 2NaOH — 2NaF + H20 + OF;
< Néu dung dich kiém dic noéng:

100°
3X, + 6KOH — 5KX + KXO3 + 3H,0

3Cl2 + 6KOHazc ﬂf 5KCI+ KCIO3 + 3H20
e. Tdc dung véi dung dich mudi halogenua ciia halogen cé tinh oxi héa yéu hon (F2 khong c6 phin irng nay)
Xz +2NaX’ - 2NaX + X2
(trong d6 X’ 1a halogen c6 tinh oxi hoa yéu hon tinh oxi hoa ctia halogen X).
Céc cip oxi hoa - khir ciia halogen dugc xép theo chiéu giam dan tinh khir cta cac ion X
12/21"> Bra2/2Br > Cl2/2CI
Trong nudc:
5Cl2 + 6H20 + Br, — 10HCI + 2HBrOs
g. Mpt s6 phén tng khdc
2FeCl, + Cl2 — 2FeCls
3Cl2 + 2NH3 — N2 + 6HCI
4Cl; + HaS + 4H20 — 8HCI + H2SO4
Brz + SOz + 2H20 — 2HBr + H2SO4
|2 két hop véi hd tinh bot — hop chat mau xanh tim.
Chuy:
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Trong phan tng voi kim loai va voi Hy, voi dung dung dich mudi cua cac halogen yéu hon, halogen 14
chit oxi héa. Con trong phan mg voi nude va dung dich kiém, cac halogen vira 1a chat khtr, vira 1a chit oxi hoa.
2. Diéu ché
a. Pién phin muéi halogenua
- Bi¢n phan néng chay:
2MXn — 2M + nXz (M 12 kim loai kiém: Na, K; X thuong 1a: Cl, Br, I).
- Pién phan dung dich mubi halogenua cua kim loai kiém c¢6 mang ngin:
2NaCl + 2H>0 — Hz + 2NaOH + Cl;
b. Cho HX tic dung véi cdc chit oxi héa manh (thudng gip: MnO2, KMnOs, K2Cr207, KCIOg).
MnO2 + 4HCI — MnCl; + Clz + 2H20
2KMnO4 + 16HCI — 2KCI + 2MnCl> + 5Cl, + 6H20
K2Cr207 + 14HCI — 2KCI + 2CrCl3z + 3Cl2 + 7H20
KCIO3 + 6HCI — 3H20 + KCI + 3Cl;
Thuong gip ciu hoi so sanh lugng Clo sinh ra khi ding cing mot luong HCI hodc chat oxi hoa. ..
Il. HOP CHAT CUA HALOGEN
1. Hidrohalogenua (HX)
a. Tinh chdt vt Iy va tinh chit hod hoc
- T4t ca déu 1a chat khi, tan nhiéu trong nudc, dién li hoan toan (trir HF) tao thanh dung dich axit manh.
- Tht ty tinh axit va tinh khir ting dan: HF < HCI < HBr < Hl
- Tinh axit manh ctia HCI1, HBr va HI:
% Lam quy tim chuyén thanh mau do.

D3

s Téc dung voi kim loai dimg truéc H — mudi trong d6 kim loai ¢6 hoa tri thap + Ho.
Fe + 2HCI| — FeCl2 + H>
Tac dung véi oxit kim loai — mubi (trong d6 kim loai gitt nguyén hoa tri) + H20.
Fe304 + 8HCI — 4H20 + FeCl; + 2FeCls
(HI + mudbi sat (IIT) — mubi sat (1) + 1)
Tac dung véi bazo — mudi (trong d6 kim loai giit nguyén hoa tri) + H0.
Fe(OH)2 + 2HCI — FeCl, + 2H.0
Tac dung véi mubdi — mudi méi + axit méi
Na.COs + 2HBr — 2NaBr + H.0 + CO>
- Tinh khtr thé hién khi tac dung vdi cac chét oxi héa manh (xem phﬁn diéu ché Clo).
- Cac mudi clorua hau hét déu tan trir PbCl, va AgCl, CuCl, HgzClo. Tinh tan ctia mubi bromua va iodua twong
tu clorua. Dé nhan biét ion X" ¢6 thé ding thudc thir 1a dung dich AgNOs:
+ AgF tan trong dung dich.

X/
°

K/
L X4

K/
L X4

+ AgCl két tua trang (AgCl tan trong dung dich amoniac do tao phirc v6i NHs).
+ AgBr két tiia vang nhat (khdng tan trong NH3 du).
+ Agl két tua vang dam (khong tan trong NH3 du).
- Cac mudi AgX két tiia thuong dé bi phan hity boi nhiét hoic anh sang:
2AgX — 2Ag + X»
- HF c6 tinh chat riéng 13 an mon thay tinh:
4HF + Si0O2 — SiF4 + 2H20
b. Diéu ché
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% Phuong phap sunfat (trong phong thi nghiém, khong dung dé diéu ché HBr va HI do chling co tinh khir)
. <250°
NaCl rén + H2S04 dic —— NaHSO4 + HCI

. =400°
2NaCl rén + H>SO4 dic ——> Na;SO4 + 2HCI
% Phuong phap tong hop (trong céng nghiép):

anh sang,t°

H,; + Cl, ——— 2HCI

HF duoc diéu ché nho phan Gmg:
500

CaF + HoS0s —— CaSO4 + 2HF
HBr, HI c6 thé diéu ché bang cach thuy phan PBrs va Pla:
PBrz + 3H,0 — H3PO3 + 3HBr
Plz + 3H,0 — H3PO3 + 3HI
2. HCIO (axit hipocloro)
- La axit rat yéu, yéu hon ca axit cacbonic.
CO2 + H20 + KCIO —» KHCO3 + HCIO
- Kém bén, chi ton tai duoc trong dung dich nudc.
HCIO < HCI+ O
- HCIO va mudi ciia n6 déu co tinh oxi héa rat manh.
3. HCIO:3 (axit cloric) va muoi clorat
- La axit kha manh, tan nhiéu trong nudc, ¢o6 tinh oxi héa manh.
- Mubi KCIO;3 dugc dung lam thude nd, diém tiéu
6P + 5KCIO3z — 3P205 + 5KCI
- Nhiét phan KCIO3
+ Néu ¢6 xuc tic MnO2;

t9, MnO,
2KClO3 —— 2KCI + 30,
+ Néu khong co xtic tac MnO2:

4KCIO3 i 3KCIO4 + KCI
- Didu ché: nhiét phan HCIO:
3HCIO — HCIO3 + 2HCI
4. HCIO4 (axit pecloric)
- L4 axit rat manh, tan nhiéu trong nu6c. Phan tng loai nudc tir HC104 c6 mit P20s — Cl207.
2HCIO4 — Cl207 + H20
- Diéu ché tir KCIO4:
KCIlO4 + H2SO4 — HCIO4 + KHSO4
Chay: Tir HCIO dén HCIO4
HCIO < HCIO2 < HCIO3 < HCIO4
Tinh axit va tinh bén tang, tinh oxi hoa giam.
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NHOM OXI - LUU HUYNH

A.KHAI QUAT VE NHOM OXI - LUU HUYNH

I. Vi tri nhém oxi trong bang tudn hoan
- Nhom oxi gdm céc nguyén t: O, 16S, 345e, 52Te va g4Po.
- Thudc nhém VIA trong bang tuan hoan.

IL. CAu tao nguyén tir
- Céu hinh e 16p ngoai cung: ns?np*.
- Khi tham gia phan tng v6i cac nguyén té c6 d6 am dién nhoé hon, nguyén tir ctia cac nguyén t6 niy c6 kha ning
thu thém 2e nén cic nguyén té nhom oxi c¢6 tinh oxi hod va c¢é thé tao nén nhing hop chét trong dé ching c6 s6
oxi hoa -2.
- Oxi khéng c6 phan 16p d, nguyén tir ctia cac nguyén tb con lai ¢6 phan 16p d trong. Vi vay & trang thai kich
thich, S, Se va Te c6 thé c6 4 hoic 6e doc than. Do vay khi tham gia phan ing v6i cac nguyén t6 c6 d6 am dién
16n hon, S, Se va Te c6 thé tao duoc cac hop chét cong hoa tri trong doé chung cé s6 oxi hoa +4, +6.

II1. Tinh chit ciia cic nguyén t6
1. Tinh chit ciia don chit
- C6 tinh oxi hoa manh nhung yéu hon so véi cac halogen & cing chu ki.
- Tinh oxi ho4 giam dan tir O dén Te.
2. Tinh chit ciia hop chit
- Hop chét véi H (H2S, H2Se, HoTe) 1a nhiing chét khi, co mui kho chiu va doc hai. Dung dich cta chiing trong
nude co tinh axit yéu.
- Hop chat hidroxit (H2SOs, H2Se0s, H2TeO4) 1a nhiing axit.
A. OXI, OZON VA HIPRO PEOXIT

I. Oxi
1. Ciu tgo phan tiv
- Cong thirc phan tu: Oo.
- C4u tao phén tir: O = O.
2. Tinh chit vt ly va trang thdi tw nhién
- La chat khi, khong mau, khong mui, ning hon khong khi. Tan it trong nudc.
- Oxi trong ty nhién t6n tai & ca dang don chét (trong khi quyén) va hop chét. Oxi don chat dugc tao thanh tir qua
trinh quang hgp cua cay xanh.
3. Tinh chit hod hoc

La mot phi kim hoat dong (do c¢6 d6 am di¢n 16n 3,44 chi kém F).

a. Tac dung voi kim logi
- Tac dung vdi hau hét kim loai (trir Au, Ag va Pt) — oxit. Cac phan tmg thudng xay ra & nhiét do cao.

0
2Mg + O2 5 2MgO

t° ~ L
3Fe + 202 — Fe304 (thudng tao hon hop 4 chat ran)
b. Tac dung voi phi kim
- Oxi phan tmg v6i hau hét cac phi kim (trir halogen) tao thanh oxit axit hodc oxit khong tao mudi.
- Céac phan tng thuong xdy ra ¢ nhiét do cao.
tO
S+ 02— SO,

tO
C+02-CO;
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0
2C + 0; - 2CO

3000°c

N2 + O —— 2NO
c. Tac dung véi hop chat ¢6 tinh khir

0
2CO + 0, 5 2CO;

0
4FeS; + 110, - 2Fe,05 + 850,

4. Ung dung
- Oxi ¢6 vai trd quyét dinh ddi v6i su séng ctia con ngudi va dong vat.
- Oxi duogc st dung trong nhiéu nganh: thude nd nhién liéu tén lira, han cét kim loai, y khoa, cong ngh¢ hoa chit,
luyén thép.
5. Piéu ché oxi

a. Trong phong thi nghiém

Phén huy cac hop chét giau oxi, kém bén nhiét nhu: KMnOs, KCIOs, H202:

MHOZ,tO
2KMnOs —— KoMnO4 + MnO32 + O»
MnOz,tO
2KClO3 —— 2KCI + 30,

MnO,
2H,0; — 2H0 + O2
b. Trong cong nghiép
- Chung cét phan doan khong khi 1ong.
- Dién phan nudc:

dién phin

2H,O0 ——— 2H, + O3
Il. Ozon
1. Céiu tao phan tir
- Cong thirc phan tu: Os.
- Cong thirc cau tao:
A\
O (0]
2. Tinh chit vt Iy
La chat khi, mui ddc trung, mau xanh nhat. Khi hod 1dng c6 mau xanh dam. Tan trong nudc nhiéu hon oxi
16 lan.
3. Tinh chdit hod hoc
C6 tinh oxi hda rit manh va manh hon oxi:
- O3 oxi hod hau hét cac kim loai (trir Au, Pt).
2Ag + O3 —> AQg20 + Oz (phan ung xay ra ngay ¢ nhiét do thuong).
- O3 oxi hoa dugc ion I trong dung dich nhung O thi khong:
O3 + 2Kl + H,O — 2KOH + 1, + O2
4. Ung dung
- Khong khi chira ham lugng nho ozon c6 tac dung lam cho khong khi trong lanh. Vi ham lugong ozon 16n hon
s€ gay doc hai véi con nguoi.
- Trong thuwong mai, ngudi ta ding ozon dé tay tring céc loai tinh bot, ddu dn va nhiu chat khac.
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- Trong doi sdng, ozon dugc dung dé tay triung thirc dn, khir mui, bio quan hoa qua. Trong y khoa, ozon dugc
ding dé chita su ring.
5. Piéu ché

Phong dién qua binh dung khi Oxi.

tia Ira dién
30; = 203

I11. Hidro peoxit
1. Ciu tao phan tir
- Cong thuc phan tia: H20,.
- Cong thic cdu tao: H-0 -0 —H
2. Tinh chit vt li

La chit 1ong khong mau, ning hon nuéc tan trong nudc theo bat ki ti 16 nao.
3. Tinh chit hod hoc
- La hop chét kém bén, d& bi phan huy. Phan ng phan hiy H202 téa nhiéu nhiét va xdy ra nhanh khi c6 mit xuc
tac MnOz:

MnO,
2H,0; — 2H0 + O2
- Trong H202, O ¢6 s6 oxi hoa -1 1a mtic trung gian giita -2 va 0 nén H202 c6 ¢4 tinh khir va tinh oxi hoa.
a. H20; la chat oxi héa
H202 + KNO2 - KNO3 + H20
H20; + 2KI — I, + 2KOH
b. H202 la chat khir
Ag20 + H,02 —» 2Ag + HO + O2
5H20; + 2KMnO4 + 3H2SO4 — 2MnSO4 + 550, + K2SO4 + 8H20
4. Ung dung
- Dung dé tay tring bot gidy.
- Lam nguyén liéu tay tring trong bot giit.
- T'fiy tréng to, soi, len, 16ng, vai.
- Lam chét bao vé moi truong, khai thac mo.
- Duing trong cac nganh cong nghé hoa chat, khir tring hat gidng trong néng nghiép, chat bao quan giai khat,
trong y khoa ding lam chat sat tring. ..
C.LUU HUYNH VA HQOP CHAT CUA LUU HUYNH
I. Lwu huynh (S)
1. Tinh chit vt ly
- La chit bot mau vang, khong tan trong nudc.
- Luu huynh c6 2 dang thu hinh thuong gap 1a luu huynh ta phuong va luu huynh don ta.
- Trang théi, mau sdc va cAu tao cua luu huynh bi thay ddi theo nhiét do.
2. Tinh chit hod hoc
- S ¢6 6e ¢ 16p ngoai cung — dé nhan 2e thé hién tinh oxi hoa manh. Tinh oxi hoa cta S yéu hon so vdi O.
- Céc murc oxi hoa co thé ¢ ctua S: -2, 0, +4, +6. Ngoai tinh oxi héa, S con c6 tinh khu.
a. Tinh oxi hoa
+ Tac dung vai hidro:

<350°%
H,+S —— H,S
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% Téac dung véi kim loai
- S tac dung vé6i nhiéu kim loai — mudi sunfua (trong d6 kim loai thudng chi dat dén hoa tri thap).
- Hau hét cac phan tmg xay ra & nhiét do cao.

2Na+ S t—0> NazS
Hg + S — HQS (phan vng xay ra ¢ ngay nhiét do thuong nén thwong dung S khw doc Hg)
- Mudi sunfua duoc chia thanh 3 loai:
+ Loai 1. Tan trong nudc gém NazS, K2S, CaS va BaS, (NH4)2S.
+ Loai 2. Khong tan trong nudc nhung tan trong axit manh gom FeS, ZnS...
+ Loai 3. Khong tan trong nudc va khong tan trong axit gom CuS, PbS, HgS, Ag:S...
Chay:
Mot s6 mudi sunfua c6 mau dic trung: CuS, PbS, AgoS (mau den); MnS (mau hdng); CdS (mau vang) —
thudng dugc dung dé nhan biét gbc sunfua.
b. Tinh khu
¢ Tac dung véi oxXi:

tO
S+02- SO,
% Téac dung véi cac chat co tinh oxi hoa manh

0
S + 2H,S04 diic — 3507 + 2H,0

0
S + 4HNOj diic — 2H;0 + 4NO; + SO

3. Ung dung ciia luu huynh

La nguyén liéu quan trong cho nhiéu nganh céng nghiép:
- 90% dugc dung dé san xuat H2SOs.
- 10% con lai dugc dung dé san xut cao su, ché tao diém, san xuét chat téy tréng bot giéy, chét déo ebonit, dugc
pham, pham nhudm, chét trir sau va chat diét nam trong cong nghiép.
4. Sin xudt lwu huynh
- Khai thac luu huynh trong tu nhién tir cdc mo luu huynh.
- Trong cong nghiép luyén kim mau, san xuat luu huynh tir HoS:

+ Dot HpS trong diéu kién thiéu khong khi:

2H2S + O2 t—0> 2H20 + 2S
+ Dung HaS khtr SO2:
2H,S + SO2 — 3S + 2H0
II. Hidro sunfua va axit sunfuhidric
1. Tinh chit vt ly
- Hidro sunfua (H2S) la chat khi khong mau, mui trimg thdi, it tan trong nudc.
- Khi tan trong nudc tao thanh dung dich axit yéu sunfuhidric.
- Poc, khong khi chira lwong nho HoS c6 thé gay doc nang cho ngudi va dong vt
2. Tinh chit héa hoc
«% Dung dich H2S ¢6 tinh axit yéu (yéu hon axit cacbonic)
- Khong lam d6i mau quy tim.
- Tac dung v6i dung dich kiém (co thé tao thanh 2 loai mudi hidrosunfua va sunfua):
H>S + NaOH — NaHS + H.0
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H2S + 2NaOH — NazS + 2H.0
- Tac dung véi dung dich mubi tao mubi khong tan trong axit:
H>S + CuSO4 — CuS + H2SO4
% HaS co tinh khir manh (vi S trong H2S ¢6 mirc oxi hoa thap nhat - 2)
- Tac dung voi oxi:
2H,S + 02 — 2H,0 + 2S (thiéu oxi, phan tmg xay ra & nhiét do thap)

2H,S + 30, t—0> 2H20 + 2S0; (du oxi, phan ing xay ra ¢ nhiét d6 cao)
- Tac dung véi cac chat oxi hoa khac:
H2S + 4Br; + 4H,0 — H2SO4 + 8HBr
H.S + 8HNO3 dac —» H2SO4 + 8NO2 + 4H20
H2S + H2SO4 dac — S + SO, + 2H20
3. Trang thdi tw nhién va diéu ché
- Trong ty nhién, hidro sunfua c6 trong nudc ctia mot sé sudi, trong khi nui Itra, khi thoat ra tir chét protein bj thdi
rua...
- Diéu ché trong phong thi nghiém: Dung axit manh day H2S ra khoi mudi (trir mudi khong tan trong axit):
FeS + 2HCI — FeClz + H2S
(Khong diéu ché H,S trong cong nghiép).
4. Nhin biét
- Muii trimg thoi.
- Lam den dung dich Pb(NO3)2 va Cu(NOs):
Pb(NO3)2 + H2S — PbS + 2HNO3
Cu(NO3)2 + H2S — CuS + 2HNOs3
- Lam mét mau dung dich Brom, dung dich KMnOs...
H.S + Brz + 4H20 — 2HBr + H2SO4
II1. Luu huynh dioxit (SO2)
1. Tinh chit vt ly
- La chat khi khong mau, mui hic, nang hon khong khi .
- BJc, tan va tdc dung dugc véi nudce.
2. Tinh chdt héa hoc
% SO la oxit axit
- Tac dung véi nude:
SOz + H,O < H2S03
- Tac dung véi dung dich bazo (c6 thé tao thanh 2 loai mubi sunfit va hidrosunfit)
SO, + NaOH — NaHSOs3
SO, + 2NaOH — NaS0s3 + H.0
- Tac dung véi oxit bazo — mudi:

0
SO, + CaO = CaSOs
% SO, vira 1a chat khtr, vira 1a chat oxi hoa (do S trong SOz ¢6 mirc oxi hoa trung gian +4):
- SO 1a chét oxi hoa:
SO + 2HzS — 3S + 2H,0
- SO, 1a chat khu:
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V,05,450—-500°¢
2502 + O &—————= 2503

Cl2 + SO2 + 2H20 — H2SO4 + 2HCI
5S02 + 2KMnO4 + 2H20 — 2MnSO4 + K2SO4 + 2H2S04
SO + Brz + 2H20 — HSO4 + 2HBr
3. Ung dung
- San xuét axit sunfuric.
- Tay tring gidy, bot gidy.
- Chéng ndm mdc luong thye, thuc pham.
Ngoai cac tng dung trén, SO, ciing 1 chét gdy 6 nhiém méi truong va 12 nguyén nhan gy mua axit.
4. Diéu ché
a. Trong phong thi nghiéem
Pun néng dung dich H2SO4 véi mudi NazSOs:

tO
H2SO4 + NaxSO3z — NaxSO4 + SOz + H20
b. Trong cong nghiép
- B6t chay luu huynh:

tO
S+0;-> SO
- D6t chay H2S trong oxi du:

to
2H,S + 302 - 2H,0 + 250,
- Pt quang:

4FeS; + 1102 t—0> 2Fe>03 + 8502
5. Nhdn biét
- Lam quy tim 4m chuyén thanh mau do.
- Lam mét mau dung dich nudc brom, dung dich thudc tim. ..
SOz + 2H20 + Bro —» 2HBr + H2SO4
IV. Axit sunfuric (H2SOa4) va lwu huynh trioxit (SOz)
1. Tinh chét vt Iy
- SO3 1a chat 1ong, hut nude rat manh va chuyén thanh H2SO4 hodc oleum: H2S04.nSO3
- H2SOy4 14 chit 10ng sanh nhu dau, nhét, ning hon nuéce, khong bay hoi va tan vo han trong nude.
- H2S04 dic hat nudc manh va toa nhiéu nhiét nén khi pha lodng phdi cho tiv tiv axit dic vao nwéc ma khdng
lam nguoc lai vi c6 thé gay bong. HoSO4 c6 kha ning lam than hoa cac hop chét hiru co.
2. Tinh chat héa hoc
+ H>SO4 loang 1a mdt axit manh
- Lam quy tim chuyén thanh mau do.
- Tac dung voi kim loai dimg trude H (trir Pb) — mubi sunfat (trong d6 kim loai ¢6 hoa tri thap) + Hz
Fe + H.SO4 — FeSO4 + H»
- Tac dung voi oxit bazo — mudi (trong d6 kim loai giit nguyén hoéa tri) + H20
FeO + H>SO4 — FeSO4 + H20
- Tac dung véi bazo — mudi + H,0
H>SO4 + NaOH — NaHSO4 + H20
H2SO4 + 2NaOH — NazS04 + 2H20
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(phan tmg ctia H2SO4 v6i Ba(OH)2 hodc bazo két tia chi tao thanh mudi sunfat).
Cu(OH)2 + H2S0O4 — CuSO4 + 2H20
Ba(OH), + H.SO4 — BaSO4 + 2H,0
- Tac dung v6i mudi — mudi méi (trong d6 kim loai gitr nguyén héa tri) + axit méi
Na,CO3 + H2SO4 — NaxSO4 + H20 + CO2
H2S04 + 2KHCO3 — K2SO4 + 2H20 + 2CO2
% H2S04 dic 1a chét oxi hoa manh va axit manh, ngoai ra con co tinh hao nudéc
- H2S04 dic van 1a axit manh: 1am quy tim chuyén thanh mau do; tac dung v6i bazo, oxit bazo va véi mudi (trong
d6 kim loai d3 c6 hoa tri cao nhat) trong tw nhu H2SO4 lodng.
- Trong H2S04, S ¢6 muc oxi hoa cao nhit (+6) nén H2SO4 dic néng con co tinh oxi hoa manh.
* Tac dung véi kim loai:
+ H2S04 dac phan tmg dugc véi hau hét cac kim loai (trtr Au va Pt) » mudi trong d6 kim loai c6 hoa tri cao
+ H20 + SO2 (S, H2S).
+ San pham khir cia S* tiy thudc vao do manh ctia kim loai: kim loai ¢ tinh khir cang manh thi S*® bi khir
xubng mirc oxi hoa cang thap.
2Fe + 6H2S04 — Fex(S04)3 + 3S0O2 + 6H20
2H>S04 + Cu — CuSO4 + SO + 2H20
5H,SO4 + 4Zn — 4ZnS0O4 + H3S + 4H0
+ H2S04 dac ngudi thu dong vai Al, Fe va Cr.
* Tac dung vai phi kim — oxit phi kim + H20 + SO»

0
S + 2HS0s > 350, + 2H:0
0
C + 2H2S04 5 CO, + 2H,0 + 2503

2P + 5H>S04 t—0> 2H3PO4 + 580> + 2H20
* Tac dung voi cac chat khir khac
2H2S04 + 2FeSO4 — Fez(S0as)3 + SOz + 2H20
2Fe0 + 4H2S04 — Fex(S04)3 + SO2 + 4H20
3. Ung dung
H2SO4 14 hoa chat hang dau trong nhiéu nganh san xuat: pham nhudm, luyén kim, chét déo, chat tay rira,
giéy, s¢i, son, phan bon...
4. Diéu ché
FeSz hodc S — SO2 — SO3 — H2S04
5. Nhén biét
- Lam d6 gidy quy tim.
- Tao két tua tring voi dung dich Ba®*
Ba(OH)2 + H2SO4 — BaSO4 + 2H20
(cac mubi sunfat déu dé tan trir BaSOs, PbSO4 va SrSO4 khong tan; CaSO4 va Ag2SOs it tan).
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NHOM NITO

A.KHAI QUAT VE NHOM NITO

1. Vi tri cia nhém nito trong bang tudn hoan
- Nhom nito gém cac nguyén t0: 7N, 15P, 32AS, 50Sh, g2Bi.
- Nhém nito ndm ¢ nhém VA trong bang tuan hoan.

2. Tinh chét chung ciia cic nguyén té6 nhém nito
- Céu hinh e 16p ngoai cung: ns?np®.
- O trang thai co ban, nguyén tir nguyén t6 nhom nito c¢6 3e doc than nén trong 1 s hop chét chiing ¢ hoa tri 3.
- Khi bi kich thich, cac nguyén tir P, As, Sb va Bi co thé c6 5e doc than nén chuang cé thé c6 hoa tri 5 trong hop
chat.

3. Sw bién ddi tinh chit ciia don chat
- S6 oxi hoa cao nhét: +5, ngoai ra con c6 cac muc -3; +3. Riéng N con c6 cac muc +1; +2+; +4.
- Nguyén t6 nhém nito vira ¢ tinh oxi hoa, vira ¢é tinh khir. Kha ning oxi ho giam dan tir nito dén bimut.
- Pi tir nito dén bimut, tinh phi kim cta cic nguyén t6 giam dan dong thoi tinh kim loai tang dan.

4. Sy bién doi tinh chit ciia hop chit
a. Hop chit véi hidro
- Cong thtrc: RHa.
- D6 bén nhiét giam dan tir NHz dén BiHsa.
- Dung dich khong c6 tinh axit.
b. Oxit va hidroxit

T nito dén bimut:
- Tinh axit clia cc oxit va hidroxit tvong tmg giam dan dong thoi tinh bazo ciia ching tang dan.
- Do bén ciia cac hop chat véi muc oxi hoa +3 tang, do bén clia cac hop chat véi mirc oxi hod +5 giam.
B. NITO VA HQP CHAT CUA NITO

I. Nito
1. Céiu tao phan ti
- Cong thirc phan tr Na.
- Cong thirc ciu tao N = N.
2. Tinh chit vit ly
- Chét khi, khong mau, khong mui, khong vi, khong duy tri sy séng, su chay.
- Nhe hon khong khi.
3. Tinh chit hod hoc
- C4c mite oxi hda c6 the c6 clia N: -3, 0, +1, +2, +3, +4, +5.
- Vi phan tir chiza lién két ba rat bén viing nén Nito 1a mot chat it hoat dong & diéu kién thuong, chi tham gia phan
g ¢ nhiét do cao; Nito vira la chat khtr vira 14 chat oxi hoa.

* Nito la chét oxi héa

- Tac dung voi kim loai — mudi nitrua.

+ Nhiét d¢ thuong chi tdc dung véi Li:

6Li + N2 — 2LisN
+ Nhiét d6 cao phan tmg véi mot s6 kim loai nhu Mg, Ca va Al ...

0

2A1 + Nz - 2AIN
tO

3Ca+ Nz —» CasN>
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- Tac dyng v6i H, - Amoniac
> 400°c,Fe,p

N2 + 3H; ——— 2NH3; AH = -92kJ
< Nito 1a chit khu

3000°c/tia Ira dién
N2 + O2 < >

2NO + 02 — 2NO;
(NO la khi khéng mau, NO- la khi mau nau do).
4. Trang thdi tw nhién va diéu ché

2NO

- Trang thai ty nhién: Trong ty nhién, nito ton tai & céa dang don chét (trong khong khi) va hop chét (diém tiéu
natri: NaNOg; ngoai ra con co trong thanh phan ciia protein, axit nucleic... va nhiéu hgp chit hiru co khac).
- Diéu ché:

+ Trong phong thi nghiém:

0
NH4sNO2 —» N2 + 2H,0

NH4Cl + NaNO; t—0> N2 + NaCl + 2H,0
+ Trong cong nghiép: chung cat phan doan khong khi 1ong, dung mang loc riy phan t.
5. Ung dung
- La thanh phan dinh dudng chinh cta thyc vat.
- Trong cong nghiép, phan 16n dugc ding dé san xuat NHs tir d6 san xuat phan dam, axit nitric... Ding lam moi
truong tro trong cong nghiép luyén kim, thuc phérn, dién tur... Nito 1ong dugc dung dé bao quan mau va cac mau
vat sinh hoc khac.
Il. Amoniac
1. Céiu tao phan tir
- Cong thirc phan tu: NHa.
- Cong thirc cu tao:
H—N—H
|
2. Tinh chit vit Iy
- Chét khi khong mau, mui khai va xdc, nhe hon khong khi.
- Tan nhiéu trong nude tao dung dich c6 tinh kiém.
3. Tinh chdt héa hoc
% Tinh bazo yéu
- Nguyén nhan: do cip e chua tham gia lién két & nguyén tir N gay nén.
Ba(OH). > NaOH > NH3z > Mg(OH). > Al(OH)3
+ Phan Uing vé1 nudce:
NH3 + H20 < NH4* + OH"
— Dung dich NH3 1am cho quy tim chuyén mau xanh, phenolphtalein khong mau chuyén mau hong,
+ Phan {mg voi axit — mudbi amoni:
NH;(k) + HCI(k) — NH4CI (khéi tring)
NH3 + H2SO4 — NH4HSO4
2NH3 + H2S04 — (NH4)2S04

+ Tac dung v6i dung dich muodi cua cac kim loai ma hidroxit khong tan — bazo va mudi:
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2H>0 + 2NH3 + MgCl> — Mg(OH)2 + 2NH4Cl
Chu y: Véi mudi cia Cu?*, Ag* va Zn?* ¢ két tia sau do két tia tan do tao phtrc chat tan Cu(NHz)a(OH)2;
Ag(NH3)20H; Zn(NHz)4(OH)a.

CuSO4 + 2NH3 + 2H20 — Cu(OH)2 + (NH4)2SO04

Cu(OH)2 + 4NHz — [Cu(NHz3)3](OH)2

xanh thim
Khi NH3 du thi: CuSOs + 4NH3 — [Cu(NH3)3]SO4
% Tinh khir manh (do N trong NH3 c6 mtrc oxi hoa thip nhat -3)

- Tac dung v6i O2

tO
4ANHs3 + 302 - 2N> + 6H20

850%¢,Pt

4NH3 + 50, —— 4NO + 6H20
- Tac dung voi Clz

0
2NHs + 3Cl, = N, + 6HCI
8NHs + 3Clo — Nj + 6NH.CI
- Tac dung v6i oxit cua kim loai

to
3CuO + 2NH3 — N2 + 3H20 + N2
4. Diéu ché
- Trong cong nghiép: tong hop tir N2 va Ha:

450°c,Fe,p
N2 + 3H, ——— 2NH3

- Trong phong thi nghiém: Cho mudi amoni tac dung vé6i dung dich kiém:
NH4Cl + NaOH — NaCl + NH3 + H20
5. Nhén biét
- Khi khéng mau cé mui khai.
- Khi 1am cho quy tim chuyén mau xanh hodc 1am cho phenolphtalein khong mau chuyén mau hong.
- Tao khéi trang v&i HCI dic.
6. Ung dung
- San xuat axit HNOs, cac loai phan dam. ..
- Diéu ché hidrazin N2H4 1am nhién liéu cho tén lira.
- Lam chat gay lanh trong may lanh.
I11. Mudi amoni
1. Khai ni¢m
- Mudi amoni 1a mubi ctia NHs.
- Cong thirc tong quat: (NHa)xA.
2. Tinh chit vit Iy
Tét ca cac mudi amoni déu tan va la nhitng chat dién li manh.
(NH)xA — XNH4" + A¥
- Néu mudi amoni cuia axit manh (A 14 gdc axit ciia mot axit manh) thi thiy phan tao méi truong axit.
NHs" + H20 < NH3 + H30*
3. Tinh chit héa hoc

- Tac dung v61 dung dich axit — mudi méi va bazo méi:
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NH4HCO3 + HCI — NH4CI + H20 + CO»
- Tac dung véi dung dich bazo — mudi méi + NHz + H,O:
NH4Cl + NaOH — NH3 + H20 + NaCl
- Tac dung véi dung dich mubi — 2 mubi méi:
(NH4)2COs3 + CaCl, — CaCOs + 2NH4CI
- Mubi amoni con d& bi phan huty boi nhiét — NH3 va axit twong tng:

tO
NH4Cl — NH3 + HCI

tO
NHsHCO3; - NH3 + H.0 + CO,
Néu axit tao thanh c6 tinh oxi hoa manh thi axit d6 s& oxi hoa NHz dé tao thanh cac san phém khac:

0
NH4NO; 5 Ny + 2H,0

NH4NO3 t—0> N20 + 2H,0
4, Piéu ché
- NHs + axit.
- Dung phan tng trao ddi ion.
5. Nhén biét
Mubi amoni tao khi mui khai véi dung dich kiém
NH4* + OH — NH3 + H.0
IV. Axit nitric (HNO3)
1. Tinh chat vat Iy
- La chat 16ng, khong mau, tan trong nudc theo bat ci ti 18 nao (C < 65%).
- Axit nitric ddc boc khoi manh trong khong khi am.
- Kém bén, ngay diéu kién thuong di bi phan huy mét phan tao khi NO,. Khi ndy mau nau do, tan tr lai lam
dung dich c6 mau hoi vang:
4HNO3 — 4NO2 + 2H20 + O2
— phai dung dung dich HNQj trong binh t6i mau.
2. Tinh chit héa hoc
< HNO3 la mot axit manh
- Lam quy tim chuyén thanh mau do.
- Tac dung véi oxit bazo — mudi + H,0:
2HNO3 + CuO — Cu(NO3)2 + H20
- Tac dung v6i bazo — mubi + Hy0:
2HNO3 + Mg(OH)2 — Mg(NO3)2 + 2H20
- Tac dung voi mudi — mudi méi + axit méi:
2HNO3 + CaCO3 — Ca(NOs3), + CO2 + H20
Cha y: Trong cac phan tng trén, kim loai trong oxit bazo, bazo va mudi phai c6 mirc oxi hoa cao nhat.
% HNOs la chét oxi héa manh
- Tac dung v6i kim loai
+ HNOj3 phan tmg v6i hau hét cac kim loai trir Au va Pt — mudi nitrat + H2O va san pham khir ciia N*°
(NO2, NO, N20, N2 va NH4NO3).
M + HNO3 — M(NO3)n + H20 + NO> (hodac NO, N2O, N2, NHsNO3)



CHUYEN PE LI THUYET LUYEN THI - NGUYEN VAN DAM - 0983468878

+ San phém khir cia N*° 1a tuy thudc vao d6 manh cua kim loai va néng dd cua dung dich axit. Thong
thuong thi dung dich dac — NO-, dung dich lodng — NO; dung dich axit cang loang, kim loai cang manh thi N
bi khir xuéng mirc cang sau.

Cu + 4HNO3 — Cu(NO3). + 2NO2 + 2H20
Fe + 4HNO3 lodng — Fe(NOs)s + NO + 2H,0
8Na + 10HNO3z — 8NaNOz + NH4NO3 + 3H20

+ HNO3 dic ngudi thu dong voi Al, Fe va Cr.

Cha y: Néu cho Fe hodc hdn hop Fe va Cu tac dung véi dung dich HNO3 ma sau phan tng con du kim loai —
trong dung dich Fe thu duoc chi & dang mudi Fe?*.
- Tac dung véi phi kim — NO> + H2O + oxit cua phi kim.

0

C + 4HNO3 t—> CO;, + 4NO7 + 2H0
0

S + 4HNOs 5 SO, + 4NO, + 2H,0
0

P + 5HNO3 - HsPO4 + 5NO; + H20

- Tac dung vdi cac chat khtr khac (oxit bazo, bazo va mubi trong d6 kim loai chua c6 hoa tri cao nhét...).
4HNO3 + FeO — Fe(NO3)z + NO; + 2H20
4HNO3 + FeCO3 — Fe(NO3)3 + NO2 + 2H,0 + CO»

3. Diéu ché

- Trong cong nghi¢p: NHz — NO — NO2; — HNO3

850°¢,Pt
4NH3 + 50, —— 4NO + 6H20

2NO + 02 = 2NO2
4NO2 + O2 + 2H20 — 4HNOs3
- Trong phong thi nghiém

H2SO4 dic + NaNOs tinh thé & HNO: + NaHSOs
4. Nhin biét
- Lam doé quy tim.
- Tac dung v6i kim loai dung sau H tao khi nau do.
V. Mubi nitrat
1. Khdi niém va tinh chit vat Iy
- Mubi nitrat 13 mudi cta axit HNOs.
- Cong thire tong quat: M(NO3)n,
- M(NO3)n déu tan va 1a cac chit dién 1i manh:
M(NO3)n — M™ + nNOz
2. Tinh chit héa hoc
% Mudi nitrat c6 cac tinh chat hoa hoc chung ctia mudbi.
- Tac dung voi axit — mudi méi + axit moi:
Ba(NO3)2 + H.SO4 — BaSO4 + 2HNO3
- Tac dung véi ddich bazo — mudi méi + bazo méi:
Mg(NOz3)2 + 2NaOH — Mg(OH)2 + 2NaNOs
- Tac dung voi dung dich mubi — 2 mudi méi:
Mg(NO3)2 + Na2CO3z — MgCO3 + 2NaNOs3
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- Tac dung v6i kim loai ¢6 tinh khir manh hon kim loai trong mubi — mudi mai + kim loai méi:
Cu + 2AgNOz — Cu(NOs)2 + 2Ag
% Mudi nitrat d& bj nhiét phan
- Néu mudi nitrat ctia kim loai démg truéc Mg — mudi nitrit va Oz

0
M(NO3)a = M(NO2)n + n/20,

tO
NaNO3; — NaNO; + 1/20,
- Néu mudi cua kim loai trung binh (tir Mg dén Cu) — oxit kim loai + NO2 + O

0

IM(NO3)n = M2Op + 2nNO; + n/20;
0

2CU(NOs)2 = 2CUO + 4NO; + O;

- Néu mudi nitrat caa kim loai sau Cu — kim loai + NOz + O3
tO
M(NO3z)n = M + nNO2 + n/20;

0
AgNO; = Ag + NO; + 1/20;
Chuy:
- Phan ung dac biét:
0
NH:NOs = NO + 2H,0
- Néu mudi nitrat ton tai trong mdi truong axit thi ciing c6 tinh oxi héa manh nhu HNO3:
3Cu + 8HCI + 2KNO3 — 3CuCl, + 2KCI + 2NO + 4H20
3. Diéu ché
Cho HNO3 phan ung vai kim loai, oxit kim loai, bazo, mubi béng phan Ung trao ddi ion (muéi trong do
kim loai gitr nguyén hoa tri) hoac phan trng oxi héa khtr (tao mudi kim loai ¢6 hoéa tri cao).
4. Nhin biét
Dung dung dich HCI va méu Cu cho vao dung dich can nhén biét, néu Cu tan tao thanh dung dich mau
xanh va c6 khi mau nau d6 bay ra thi 6 1a mudi nitrat.
Cu+4H" + 2NOs = Cu?*+ 2NO; + 2H.0
5. Ung dung
- Chu yéu dugc dung dé 1am phan bén hoa hoc.
- KNO3 dugc dung dé diéu ché thude nd den (thude nd c6 khoi).
C. PHOTPHO VA HQP CHAT CUA PHOTPHO
I. Photpho
1. Tinh chat vat Iy
Thudng gip 2 dang thu hinh phd bién 1a P d6 va P trang:
- P trang: chat ran trong sudt, mau tring hodc vang nhat, gidng nhu sap. C6 cu tric tinh thé phan tir. Mém, d&
néng chay. Khong tan trong nudc nhung tan nhiéu trong cac dung méi hitu co, rat doc, giy bong niang khi roi vao
da. Bdc chay trong khong khi & nhiét do trén 40°% nén duoc bao quan bing cach ngam trong nude. O nhiét do
thudng phat quang mau luc nhat trong bong tdi. Pun néng dén 250% khong c6 khong khi, P trang chuyén dan
thanh P do.
- P d0: 12 chat bt mau d6 c6 ciu tric polime nén kho néng chay va kho bay hoi hon P tring. Khong tan trong cac
dung méi thong thuong, d& hiit am va chay rira, bén trong khong khi & nhiét d thuong va khong phét quang trong
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bong tdi. Chi bdc chay ¢ nhiét d6 trén 150%. Pun nong khong c6 khong khi thi chuyén thanh dang hoi, ngung tu
lai thanh P tring.
2. Tinh chit hod hoc
- Céc murc oxi hoa co thé c6 cua P: -3, 0, +3, +5.
- P hoat dong héa hoc manh hon N3 vi lién két P - P kém bén hon so véi lién két N = N.
- P tring hoat dong hon P d6 (vi P tring c6 kiéu mang phan tir con P d6 c6 cau trac kiéu polime).
% Tinh oxi hoa

- P ¢6 phan tmg véi nhiéu kim loai — mubi photphua.

2P + 3Mg t—0> MgsP2
- Cac mudi photphua bi thity phan manh giai phong photphin (PHs).
CaszP2 + 6H20 — 2PHj3 + 3Ca(OH)2
Photphin 1a mdt khi khong mau rat doc, c6 mui toi, bdc chdy trong khong khi & nhiét do gén 150°C.
2PH3 + 407 — P20s5 + 3H20
¢ Tinh khtr
- Phan ung véi phi kim: Oz, halogen...
4P + 302 — 2P203
4P + 502 — 2P,0s (néu O, du)
(P trang phan ing dugc ¢ ngay nhiét d thudng va co hién twong phat quang héa hoc; P d6 chi phan tmg khi nhiét
do > 250°C).
2P + 3Cl; — 2PCl3
2P + 5Cl; — 2PCls
- Phan g véi cac chat oxi hoa khac
6P4 + 3KCIO3 — 3P,20s + 5KCI (t%) (phén tng x4y ra khi quet diém)
6P: + 5K2Cr207 — 5K20 + 5Cr203 + 3P20s
P + 5HNO3 — H3PO4 + 5NO; + H20
2P + 5H>S04 dac — 2H3PO4 + 3H20 + 5502
3. Ung dung
- Phan 16n dung dé san xuét axit HsPO4, phan con lai chi yéu san xuét diém.
- Ngoai ra con dugc dung vao muc dich quan su: san xuit bom, dan chay, dan khoi.
4. Trang thdi tw nhién va diéu ché
- Trong ty nhién khong ton tai & trang thai tu do. Phan 16n nam & dang mudi cta axit HaPOa. 2 khoang vat chinh
14 apatit 3Cas(POa)..CaF2 va photphorit Cas(POa)2.
- Piéu ché:
1200%c,10 dién

Cas(P0O4). + 3Si0O2 + 5€ —— > 3CaSiOsz + 2P + 5CO
I1. Piphotpho pentaoxit (P205)
1. Tinh chit vit Iy
Khoi trang, khdng mui, hao nude va dé chay rira thuong dung dé lam kho cac chét.
b. Tinh chét héa hoc
P20s c6 tinh chat ciia mot oxit axit.
- Tac dung voi nudc:
P.Os + H2 O — 2HPO3 (axit metaphotphoric)
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P2Os + 3H,0 — 2H3PO4 (axit photphoric)
- Tac dung vo6i dung dich kiém, tuy theo ti 1€ co thé tao thanh cac mudi khac nhau:
H20 + P20s + 2NaOH — 2NaH2PO4
P>0s5 + 4ANaOH — 2Na;HPO4 + H20
P.Os + 6NaOH — 2NasPO4 + 3H.0
c. Diéu ché
4P + 5072 — 2P20s5
I11. Axit photphoric hoac axit orthophotphoric (HsPO4)
1. Tinh chit vit Iy
- Chét rén, dang tinh thé, trong sudt, khong mau.
- Rét hao nude nén d& chay rira, tan trong nudc theo bat ki ti 1¢ nao.
2. Tinh chdt héa hoc
« La axit trung binh
- Trong dung dich HsPOg phén 1i thuan nghich theo 3 néc:
H3POs < H* + HoPO4
H,PO4 < H* + HPO4>
HPOs* < H" + POs*
- Lam quy tim chuyén thanh mau do.
- Tac dung vdi oxit bazo — mudi + H,0
2H3PO4 + 3Na20 — 2NazPO4 + 3H20
- Tac dung véi bazo — mudi + H20 (tiy theo ti 1& phan tng c¢6 thé tao thanh cac mudi khac nhau).
KOH + H3PO4 — KH2PO4 + H20
2KOH + H3PO4 — K2HPO4 + 2H20
3KOH + H3PO4 — K3PO4 + 3H20
- Tac dung véi kim loai dtng truéec Hy = mudi+ Ho
H3PO4 + 3Na — NasPOg4 + 3/2H>
- Tac dung véi mudi — mudi méi + axit moi
H3PO4 + 3AgNO3 — 3HNO3 + AgsPO4
< Trong HsPOs, P c6 mirc oxi héa +5 1a muc oxi hoa cao nhat nhung H3PO4 khong c6 tinh oxi hoa nhu
HNOs3 vi nguyén tt P ¢6 ban kinh 16n hon so v6i ban kinh cia N — mat d¢ dién duong trén P nho — kha nang
nhén e kém — H3PO4 khong thé hién tinh oxi hoa nhu HNOs3.
+» H3POj4 chiu tac dung cta nhiét:

200-250°c
2H:PO4 —— H4P>0O7 + H20

Axit diphotphoric

400-500%c
H4P2,07 ——— 2HPO3 + H,0

Axit metaphotphoric
Chu y: Axit photphoro HsPOs 12 axit 2 1an axit.
3. Diéu ché

- Trong phong thi nghiém:
0
P + 5HNOs3 dac 5 H3PO4 + 5NO2 + H20
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- Trong cOng nghiép:

tO
Caz(P0Oa)2 + 3H2S04 dac — 3CaS04 + 2H3PO4
Mubn diéu ché axit tinh khiét phai: P — P05 — H3POs

0
4P +50; - 2P,05
P,0s + 3H,0 — 2H3PO4
4. Nhin biét
- Lam quy tim chuyén thanh mau dé.
- Tao két tia vang voi Ag*.
5. Ung dung
Dé diéu ché cac mudi photphat va san xuét phan lan.
IV. Mubi photphat
- Mudi photphat 13 mudi ctia axit photphoric. Cé 3 loai: PO4>, HPO4%* va H2POy",
- T4t ca mudi HoPO4~ déu tan; mudi PO4> vad HPO4? chi c6 mubi cua kim loai kiém va amoni tan duoc.
1. Tinh chét héa hoc
% Mudi photphat c6 ddy du cac tinh chit hoa hoc ctia mubi.
% Cac mubi photphat ctia kim loai kiém dé bi thity phan trong dung dich tao méi trudng bazo:
NasPOs — 3Na* + POs>
POs* + H20 < HPO4* + OH
% Mudi axit con biéu hién tinh chét cua axit.
NaH2PO4 + NaOH — Na;HPO4 + H.O
2. Diéu ché
- Cho P20s hoic HsPOs tac dung voi dung dich kiém.
- Dung phan ting trao ddi ion.
3. Nhdn biét
Nhan biét ion PO+* bang dung dich AgNOs:
3Ag" + POs* — AgsPOs (két tia vang)
D. PHAN BON HOA HQC
I. Khai niém
- Phan bon hod hoc 1a nhitng hoa chat c6 chira cac nguyén t6 dinh dudng, duoc bén cho cdy nham nang cao ning
suét cdy trong.
- C6 3 loai phan bon hoa hoc chinh la: phan dam, phén 1an va phan kali.
I1. Phan dam
- Phan dam cung cap nito cho ciy dudi dang ion NOz™ va NH4".
- Phan dam kich thich qua trinh sinh trudng cta cay, lam tang ti I¢ protein thuc vat. C6 phan dam, cdy sé phat
trién nhanh cho nhiéu qua, cu va hat.
- P9 dinh dudng cua phan dam dugc danh gia bang % khéi lugng cua N trong phan.
- C6 2 loai phan dam chinh 1a phan dam amoni va phan dam nitrat.
- Trong thyc té hay dung phan dam uré (NH3),CO.
I11. Phan lan
- Phén 1an cung cap photpho cho cdy dudi dang ion photphat.
- Phén 1an can cho ciy trong thoi ki sinh trudng do thiic day qué trinh sinh ho4, trao doi chat va ning lwong thuc
vat. Phan lan c6 tac dung lam cho canh 14 kho¢, hat chéc, ct hodc qua to.
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- Do dinh dudng cua phan lan tinh bang % khéi luong ciia P20s twong tmg véi lugng P ¢6 trong phan.
- Mot sb loai phan lan chinh:
+ Supephotphat don: thanh phan gdm Ca(H2POs), va CaSOu:
Caz(P0Oa)2 + 2H2S04 — Ca(H2PO4)2 + 2CaS04
+ Supephotphat kép: thanh phan chinh 13 Ca(H2PO4)2:
Caz(P0Oa)2 + 3H2SO4 — 2H3PO4 + 3CaS04
Caz(PO4)2 + 4H3PO4 — 3Ca(H2PO4)3
+ Phan lan nung chay.
I11. Phan kali
- Phén kali cung cip cho cdy trong nguyén t6 kali dudi dang ion K.
- Phan kali gitp cho cay hép thu duoc nhiéu dam hon, can cho viéc tao chit duong, chit bot, chit xo va cht dau,
tang cuong suc chéng bénh, chéng rét va chiu han cuia cay.
- Po dinh dudng cta phan kali bang % khéi luong ciia K20 tuong tng véi luong K ¢6 trong phén.
- KCI va K2S04 duge dung nhiéu nhat. Tro thuc vt cling dugc st dung vi chira K2COs.
IV. M6t s6 loai phan bon khac
1. Phén phirc hop va phéin hén hop
- Phan hdn hop 1 hdn hop céc chét co chira dong thoi 2 hodc 3 nguyén td dinh dudng co ban.
- Phan phirc hop 13 hdn hop cac chét duoc tao ra dong thoi bang twong tac hoa hoc cia cac chat. Dién hinh 1a
amophot ((NH4)2HPO4 va NHsH2POy).
2. Phén vi luong
Phén vi luong cung cp cho ciy mét sé nguyén t6 nhu B, Zn, Mn, Cu, Mo... ¢ dang hop chit. Cay chi
can luong rat nho.
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NHOM CACBON

A. KHAI QUAT VE NHOM CACBON

1. Vi tri ciia nhém cacbon trong bang tuin hoan
- Nhém cacbon gé)m cac nguyén td: 6C, 14Si, 20Ge, 40Sn va 72Pb.
- Nhém cacbon thudc nhoém IVA trong bang tuan hoan.

2. Céu hinh e nguyén tir
- Céu hinh e 16p ngoai cung: ns?np?.
-0 trang thai co ban c6 2e doc than do do trong 1 sb hop chaatst co thé tao thanh 2 lién két cong hoa tri. Khi bi
kich thich, c6 thé tao duoc 4e ddc than nén co thé tao duoc 4 lién két cong hoa tri. Trong hop chét ¢6 cac muc
oxi hod +2; -4; +4.

3. Sw bién ddi tinh chit ciia don chat
- Tr C dén Pb: tinh phi kim giam, tinh kim loai ting.
- Trong cung chu ki, kha nang két hop e ctia C kém hon N va ctia Si kém hon P nén chung 1a nhiing phi kim kém
hoat dong hon N va P.

4. Sy bién doi tinh chét ciia cac hop chét
- Hop chit voi H dang RH4. B0 bén nhiét giam tir CHy dén PbHa.
- Tao duogc 2 loai oxit 1a RO va RO2. CO2 va SO; la cac oxit axit; GeO2, SnO2 va PbO> cung véi cac hidroxit
twrong tmg déu 1a cac hidroxit ludng tinh.
B. CACBON VA HQP CHAT CUA CACBON

I. Cacbon
1. Tinh chat vt li

C c6 nhiéu dang thu hinh: kim cuong, than chi va C v6 dinh hinh, fuleren.
- Kim cuong: tinh thé khong mau, trong sudt, khong dan dién, dan nhiét kém. Thudc loai tinh thé dién hinh va rat
cung.
- Than chi 1a tinh thé mau x4m den, c6 anh kim, dan dién tot nhung kém kim loai. Tinh thé than chi c6 cdu truc
16p va cac 16p dé tach khéi nhau.
- Fuleren gdom cac phan tir Ceo, Cro. ..
- Cacbon v6 dinh hinh gém than cdc, than gs, than xuong, than mugi...
2. Tinh chit hod hoc
- C ¢6 thé t6n tai voi nhidu mirc oxi hoa khac nhau nhung thuong gap 1a: -4; 0; +2; +4
- Trong céc dang tdn tai cua cacbon, cacbon vé dinh hinh hoat dong hon ca. Tuy nhién & nhi¢t 4§ thuong n6 kha
tro.
- Méc du vira ¢6 tinh oxi hod, vira c6 tinh khtr nhung tinh khir van 14 tinh chat dac trung cua C:

% C la chat khir

- Tac dung vai cac phi kim:

t0
C+02-CO

400°c
C+CO, — 2CO
- Tac dung vai oxit kim loai:
+ C khur duoc oxit cua cac kim loai ding sau Al trong day hoat dong hoa hoc cua kim loai:

0
Cu0+C5Ccu+Co
0
Fe,0s + 3C - 2Fe + 3CO
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+ V61 CaO va AlOa:
16 dién
CaO+3C — CaC,+CO

2000%¢
2Al1,03 + 9C —— AlC3 + 6CO
- Tac dung vdi cac chét oxi hoa manh thuong gip H2SOs dic, HNOs, KNOs, KCIO3, K2Cr201... trong cac phan
g nay, C bi oxi hoa d&én muc +4 (COy).

C + 2H2S04 diic — COp + 2503 + 2H,0
C + 4HNOs diic — CO; + 4NO; + 2H,0

tO
C + 4KNO3 — 2K20 + CO2 + 4NO2
- Khi nhiét dg cao, C tac dung duoc véi hoi nudce:

1000°c
C+HO—— CO+H>
C +2H20 - CO2 + 2H>
% C la chat oxi hoa
- Tac dung voi Ha:

500°c,Ni
C+2H, —— CHg4

- Tac dung voi kim loai — muoi cacbua:

0
4AI +3C > AlCs
3. Ung dung
- Kim cuong dugc dung 1am d6 trang stc. Trong ki thuat duge dung dé ché tao miii khoan, dao cit thuy tinh va
bt mai.
- Than chi duoc ding 1am dién cuc; 1am ndi, chén dé niu chay cac hop kim chiu nhiét, ché tao chét bdi tron, 1am
but chi den.
- Than cbc dung 1am chat khtr trong cong nghiép luyén kim.
- Than gd dung dé ché thudc nd den, thube phao, chat hip phu...
4. Trang thai tw nhién
- Kim cuong va than chi ton tai & dang cacbon tu do kha tinh khiét.
- C6 trong cac khoang vat: canxit (da voi, da hoa, da phan déu chira CaCOs), magiezit (MgCOs), dolomit
(MgC03.CaCOs)... Dau mé, khi thién nhién va rat nhiéu chat hitu co chira C.
1. Cacbon monooxit

1. Céiu tgo phén tir
- Cong thuc: CO
- C4u tao ctia CO 1a C = O (trong d6 c6 1 lién két thudc kiéu cho - nhan).
2. Tinh chit vit Iy
- CO la chét khi, khong mau, khong mui, khong vi, tan rat it trong nudc va rat bén véi nhiét.
- CO 1a khi doc vi n6 két hop véi hemoglobin & trong méu tao thanh hogp chat bén lam cho hemoglobin mét tac
dung van chuyén khi O».
3. Tinh chit héa hoc

< Phan tir CO ¢6 lién két ba bén viing nén ¢ nhiét do thuong C rat tro, chi hoat dong trong diéu kién nhiét
do cao.
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% CO la oxit trung tinh khong c6 kha nang tao mudi — khong tac dung véi dung dich bazo va dung dich
axit ¢ nhi¢t do thuong.
% CO la chat khir manh:
- Tac dung véi cac phi kim:

700%¢
2CO + O, — 2CO2
CO + Cl; — COCI; (photgen)
- CO khu oxit cia cac kim loai dung sau Al trong day hoat dong hoa hoc cua kim loai (phan ng xdy ra & nhiét
do cao):

3CO + Fex03 — 3CO; + 2Fe

0
CO + CuO - CO; + Cu
4. Diéu ché
- Trong cong nghiép:
+ Cho hoi nuéc di qua than nung néng d6 thu dugc hon hop khi than wét:
1050%¢

C+HO0 &= CO+H>
+ Thoi khong khi qua than néng d6 thu duge khi 10 ga:

tO
C+02—-CO;

tO
CO2+C - 2CO
- Trong phong thi nghiém:

H,S0, dic,t°
HCOOH ——— CO + H,0

c. Nhin biét

5CO + 1,05 —» 5CO» + I2

I11. Cacbon dioxit
1. Céiu tgo phin ti
- Cong thic: COo.
- Cautao: 0 =C=0.
Céc lién két trong phéan tir €Oz bi phan cuc vé phia O nhung do phan tir c6 ciu tao thang nén CO; 14 phan tir
khong cuec.
2. Tinh chit vit ly
- La chat khi khong mau, vi hoi chua. Tan it trong nudc.
- Nang hon khéng khi.
- O nhiét d6 thuong, nén dudi ap suat 60atm, CO, hoa 1ong. Lam lanh dot ngdt & -76% hoa thanh khéi ran goi 1a
nudce da kho. Nude da kho khong nong chay ma thing hoa nén dugc dung tao méi truong lanh va kho rat tién dé
bao quan thyc pham.
3. Tinh chit héa hoc
s COg2 la oxit axit.

- CO2 tan trong nudc tao thanh axit cacbonic (12 mot diaxit rat yéu):

CO2 + H.O < H2CO3
- CO; tac dung véi oxit bazo — mudi:

0
Ca0 + CO; - CaCOs
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- CO; tac dung v6i dung dich bazo — mudi + (H20)
NaOH + CO, —» NaHCO3
2NaOH + CO2 —» Na,CO3 + H20
% CO, kha bén, & nhiét dd cao bi nhiét phan mot phén va tac dung duoc véi cac chét khir manh.

2C0O2 t—0> 2CO + O
CO, + 2Mg — 2MgO + C
CO2+C — 2CO
% CO; con dugc dung dé san xuat ure
CO2 + 2NH3z — NH40 - CO - NH (amoni cacbamat)

180%c,200atm

NH40 - CO - NH; ——  H20 + (NH2).CO
4, Piéu ché
- Qua trinh h6 hap ciia ngudi va dong vat:
CsH1206 + 602, — 6CO- + 6H20
- Qua trinh 1én men bia ruou:
CsH1206 — 2CO; + 2C2Hs0H
- Qua trinh d6t chay nhién liéu:

tO
CxHy + (X + y/4)O2 = xCO2 + y/2H,0
- Trong cong nghiép:
C + 02 — CO; (d6t chay hoan toan than cdc trong khong khi)

1000°c
CaCO3z —— Ca0 + CO2
- Trong phong thi nghiém:
CaCO3 + 2HCI — CaCl; + CO; + H,0
5. Nhdn biét
Tao két tua tring voi dung dich nude voi trong du.
CO. + Ca(OH)2 —» CaCO0s3 + H.0
IV. Mubi cacbonat
1. Khai niém
- Mubi cacbonat 1a mudi ctia axit cacbonic.
- Mubi cacbonat gom 2 loai: hidrocacbonat (HCO3") va cachonat (CO3%).
2. Tinh chit vit ly
Cac mudi hidrocacbonat déu tan (trir NaHCO3 tan it); mudi cacbonat cta kim loai kiém va amoni tan tdt,
mudi cacbonat ciia kim loai héa tri 1T khong tan, cua kim loai hda tri III khong tdn tai trong dung dich.
Fe>(CO3)3 + 3H2.0 — 2Fe(OH)s + 3CO»
3. Tinh chit héa hoc
Sy thuy phan
Mudi cacbonat ciia kim loai kiém bi thily phan manh tao méi truong kiém.
Na,CO3 — 2Na* + CO3*
CO3% + H,0 < HCO3 + OH"
—> trong mdt s6 phan tmg trao d6i NapCO3 dong vai trd nhur 1 bazo:
2AICI3 + 3Na,COs3 + 3H20 — 2AI(OH)3 + 6NaCl + 3CO>
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Ch y: Mubi (NH4)2COs c6 mdi trudng trung tinh.
% Su nhiét phan
- Mudi cacbonat tan khong bi nhiét phan (trir mudi amoni), mudi cacbonat khong tan bi nhiét phén:

tO
MgCO3 —» MgO + CO:
- T4t ca cac mudi hidrocacbonat déu bi nhiét phan:

2NaHCOs - Nay;COs + CO; + Ho0

Ca(HCO:s): t—0> CaCOs3 + H20 + CO,
% Tinh chat héa hoc chung ctia mubi
- Tac dung véi axit — mudi méi + CO, + H,0
NaHCO3 + HCI —» NaCl + H.0 + CO»
Cha y: Néu cho H* vao mubi tan thi COs?> — HCO3™ — H20 + COx.
Néu cho H* vao mubi khong tan thi CO3%> — CO2 + H20.
- Tac dung voi dung dich bazo — mudi méi + bazo méi
NaHCO3; + NaOH — Na,CO3 + H.0O
- Tac dung voi mudi — 2 mubi méi
Na>CO3 + CaCl, —» CaCOs + 2NaCl
- Tac dung v6i kim loai dung trude kim loai tao mubi — mudi méi + kim loai mai
Cu(HCOs3)2 + Mg — Mg(HCO3)2 + Cu
4. Nhin biét
Cho tac dung véi axit — CO2
CaCO3 + 2HCI — CaCl; + CO2 + H20
5. Ung dung ciia mét sé6 muoi cacbonat
- CaCOs tinh khiét la chat bot nhe, mau tréng, dugc dung lam chat don trong cao su va mot ) nganh cong nghiép.
- Na2CO3 khan con goi 1a soda khan 1a chat bot tring, tan nhiéu trong nuéc. Puge ding trong cong nghiép thuy
tinh, d6 gdm, bot giit.
- NaHCO;s 1a tinh thé mau trang, hoi it tan trong nuéc, duge ding trong cong nghiép thuc pham. Trong y hoc,
dugc dung lam thude gia dau da day do thira axit.
C. SILIC VA HQP CHAT CUA SILIC
. Silic
1. Tinh chit vt ly
Silic c6 2 dang thu hinh:
+ Silic vo dinh hinh: 1a chat bot mau nau, khong tan trong nudc nhung tan trong kim loai néng chay.
+ Silic tinh thé: ¢6 mau xam, ¢ anh kim, ¢ céu trac gidng kim cwong nén co tinh ban din.
2. Tinh chit hod hoc
- Cac murc oxi hoa c6 thé co cua Si: -4; 0; +2; +4 (sé oxi héa +2 it dac trung).
- Silic v6 dinh hinh c6 kha ning phan tng cao hon silic tinh thé.
% Tinh khtr
- Tac dung voi phi kim:
Si + 2F2 — SiF4 (phan ung xay ra ¢ nhi¢t d9 thuong)

. 400-600%c
Si+ 20, ——— SiO»
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- Tac dung voi hop chat:
+ Si tan dé dang trong dung dich kiém — Ha
Si + 2NaOH + H20 — NazSiOs + 2H>
+ Si tac dung voi axit
4HNOs + 18HF + 3Si — 3H2SiFs + 4NO + 8H,0
- Trong hd quang dién, Silic tic dung véi Hz tao thanh mot hdn hop cac silan:
Si + Hz — SiH4 + SioHg + SizHs + ...
% Tinh oxi hoa
- Si tac dung dugc véi nhiéu kim loai & nhiét 46 cao — silixua kim loai

0
Mg + Si - MgzSi
3. Piéu ché

009

18
SiO2 + C Than eée —— 2CO + Si
SiOz + 2Mg — 2MgO + Si (c6 thé thay Mg bang Al)
SiCls + 2Zn — Si + 2ZnCl,

{0
SiH4 - Si + 2H>

tO
Sils - Si + 213
4. Ung dung
- Silic siéu tinh khiét lam chét ban dan trong ki thuat vo tuyén va dién tir, lam pin mat troi.
- Trong luyén kim hop kim ferosilic duoc ding dé ché tao thép chiu axit.
I1. Silic dioxit (SiO2)
1. Tinh chat vat Iy
- La chat ¢ dang tinh thé nguyén tir, khong tan trong nudc.
- Trong tu nhién chu yéu ton tai & dang khoang vat thach anh. Thach anh ton tai & dang tinh thé 16m, khong mau,
trong sudt. Cat 1a SiO, c6 chira nhiéu tap chat.
2. Tinh chit hod hoc
SiO2 c6 tinh chit cua oxit axit:
- Tan cham trong dung dich kiém va tan d& trong kiém néng chay hodc cacbonat kim loai kiém néng chay —
silicat.
SiO2 + 2NaOH — NaySiOz + H20
SiO2 + Na;COz — NazSiOs + CO2
- SiO; tan dé trong axit HF:
SiO; + 4HF — SiF4 + 2H20
Phan tng nay ding dé khéc chir trén thity tinh — khong dung binh thiy tinh dé dung axit HF.
I11. Axit silicic va mudi silicat
1. Axit H2SiO3
- La chét & dang keo, khong tan trong nudc, khi dun néng dé bi mét nudc:

0
H,Si03 > H0 + Si0;
- Khi sdy kho, H>SiO3 mat mot phan nudc tao thanh vat liéu x6p 1a silicagen duoc ding lam chat hit am va hap
phu nhiéu chat.
- H2Si0;3 chi tac dung vé6i dung dich kiém manh:
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H>Si03 + 2NaOH — NaxSiOs + 2H,0
- La axit yéu, yéu hon axit cacbonic nén diéu ché bing cach ding axit manh day ra khoi mudi hodc thuy phan
mot sb hop chét cua Si.

Na.SiOz + 2HCI — 2NaCl + H2SiO3

Na,SiOz + CO2 + H20 — H2SiO3 + Na,COs

SiCls + 3H20 — H2SiO3 + 4HCI
2. Mudi silicat
- Mubi silicat 1a mubi cua axit silicic thuong khong mau, khé tan (trir mudi kim loai kiém tan duoc)
- Dung dich d4m dic ciia Na2SiOs dugc goi 1a thuy tinh long duoc dung dé ché tao keo dan thiy tinh va st, bao
quéan vai va gb khoi bi chay. Trong dung dich, silicat ctia kim loai kiém bi thity phan manh tao méi trudng bazo:

NazSiO3z + 2H,0 — 2Na" + 20H" + H3SiO3

IV. Cong nghiép silicat
1. Thuy tinh
- La hdn hop cua natri silicat, canxi silicat va silic dioxit c6 thanh phan gan dung duogc viét dudi dang céc oxit 1a
Na20.Ca0.6SiO..

- San xuat thay tinh bang cdch nau chay hdn hop cat tring, da voi va soda ¢ 1400°C:

6SiO; + CaCO3 + Na2CO3 — Na20.Ca0.6SiO; + 2C0O2
- Thay tinh 1a chat v6 dinh hinh khong c6 nhiét d6 nong chay xac dinh. Khi dun néng né mém ra rdi méi chay.
- M6t s6 loai thuy tinh:

+ Thuy tinh thong thudng (nhu trén).

+ Thay tinh Kali: Thay Na,CO3 bang K2COs.

+ Thuy tinh phalé: chtra nhiéu chi oxit.

+ Thuy tinh thach anh: san xuét bang cach nau chay SiO; tinh khiét.

+ Thém cac oxit kim loai vao s& tao ra cac loai thuy tinh c6 mau sic khac nhau.

2. Do gom

Chu yéu duoc tao thanh tir dat sét va cao lanh. Céc loai dd gém:

+ Gach va ngéi: thudc loai gbm xay dung duoc san xuét bang cach dem dat sét va cat nhao véi nudc thanh
mot khdi déo, tao hinh rdi siy kho, nung & 900 - 1000°C. Gach va ngéi thudng c6 mau do 1a mau cia oxit sit co
trong dét sét.

+ Gach chiu lira: gom 2 loai chinh la gach dinat va gach samét. Gach dinat gdm 93 - 96% SiOz; 4 - 7%CaO
va dét sét nung & khoang 1300 - 1400°C. Gach samot gom bot samét tron vai dat sét va nude dem dong khudn va
say kho, vat liéu dugc nung & 1300 - 1400°C.

+ Sanh: 1a dat sét sau khi nung ¢ nhiét d6 1200 - 1300°C.

+ Str: duoc san xuét tir cao lanh, fenspat, thach anh va mdt s6 oxit kim loai. D6 st duoc nung 2 lan, lan
dau ¢ 1000°C, sau d6 trang men va trang tri rdi nung lan thi 2 & nhiét d6 khoang 1400 - 1450°C.

+ Men: ¢6 thanh phan chinh gin gidng st nhung d& néng chay hon.

3. Xi mding

- Thanh phan hoa hoc chinh cila xi ming poocling 14 canxi silicat va canxi aluminat: CasSiOs hodc (3Ca0.Si0y),
CazSi04 (hoac 2Ca0.Si0y), Caz(AlO3z)2 (hoac 3Ca0.Al203).

- Cach san xuét: Nghién nho d4 voi tron véi dat sét co nhidu SiO2 va mot it quing sit bang phuong phap kho hodc
phuong phap w6t rdi nung hdn hop trong 10 quay hodc 10 dting ¢ 1400 - 1600°C — hdn hop mau xam 1a clanhke.
Dé ngudi, nghién clanke véi cac chat phu gia thanh bot min — xi mang.
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- Qua trinh dong cing ciia xi mang: chi yéu 1a su két hop ciia cac hop chét ¢é trong xi mang véi nudc tao thanh
nhiing tinh thé hidrat dan xen nhau tao thanh khéi cimg va bén:

3Ca0.Si02 + 5H,0 — CazSi04.4H20 + Ca(OH)2

2Ca0.Si02 + 4H20 — CazSi04.4H20

3Ca0.Al203 + 6H20 — Caz(AlO3)2.6H20
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PAI CUONG VE KIM LOAI
I. VI TRi CUA KIM LOAI TRONG BANG TUAN HOAN

Hon 80% cac nguyén t6 hoa hoc 1a kim loai. Trong bang tudn hoan, kim loai gom:
- Cac nguyén té s thudc nhom IA va IIA (trir H, He).
- Céc nguyén t6 p thudc nhom IIIA (trir Bo), Sn, Pb (nhém IVA), Bi (nhém VA) va Po (nhém VIA).
- Tt ca cac nguyén td d (thudc cac nhom B).

- T4t ca cac nguyén td f (thudc ho Lantan va ho Actini).

— Kim loai tap trung & phia dudi va bén trai clia bang tuan hoan.
Il. CAU TAO NGUYEN TU CUA NGUYEN TO KIM LOAI
- Nguyén tir kim loai ¢6 it e & 16p ngoai cting: thuong tir 1 dén 3e.

- Ban kinh nguyén tir 16n va dién tich hat nhan nhé so véi cac phi kim trong cung chu ki.

- Nang luong ion hoa thiap va d6 4m dién nho so vé6i cac phi kim cung chu ky.
I11. MANG TINH THE KIM LOAI
1. Mang tinh thé kim loai

Mang tinh thé kim loai phan 16n c6 cau tao dic khit. Kim loai thuong ton tai dudi 3 kiéu mang 1a: 1ap

phuong tim dién (74%), 1ap phuong tdm khéi (68%) va mang luc phuong (74%).
- Nt mang 1a céc cation hodc nguyén tir kim loai dao dong xung quanh vi tri nhat dinh.

- Gitta cac nt mang 1a rat nhiéu cac e c6 thé chuyén dong twong dbi tu do.
2. Lién két kim loai

Lién ket kim loai la lién két sinh ra do cac e ty do gan cac nit mang véi nhau.

So sanh lién két kim loai v6i lién két cong hoa tri va lién két ion:

Véi lién két cong hoéa tri

Vi lién két ion

Giong nhau

Co cac e dung chung giira cadc nguyén tu

Déu c6 luc hat tinh dién

Khéc nhau

Lién két cong hoa tri dung chung 1,2,3
cdp e gitta 2 nguyén tir con lién két kim
loai dung chung v s6 e giita vo sb cic
nguyén tir kim loai

Lién két ion: Iuc hut tinh dién duge hinh
thanh gitra ion am va ion duong.

+ Lién két kim loai: luc hat tinh dién gitra
ion dwong va vo sb e

IV. TINH CHAT VAT LY
1. Céc tinh chat vat li chung

- C6 anh kim:

- Tinh déo:

- Tinh dan dién:
- Tinh dan nhiét:

Do céc electron tu do gay nén

2. Mt so tinh chit vt li khac
- Ti khéi: cua cac kim loai rat khac nhau nhung thudng dao dong tir 0,5 (Li) dén 22.6 (Os). Thudng thi:
+d < 5: kim loai nhe (K, Na, Mg, Al).
+d > 5: kim loai ndng (Zn, Fe...).
- Nhiét d§ noéng chay: bién doi tir -39°C (Hg) dén 3410°C (W). Thuong thi:
+ 1< 1000°C: kim loai dé nong chay.
+ t > 1500°C: kim loai khé néng chdy (kim loai chiu nhiét).
- Tinh cirng: Bién d6i tir mém dén rat ctng.




CHUYEN PE LI THUYET LUYEN THI - NGUYEN VAN DAM - 0983468878

Ty khdi, nhiét do nong chay va tinh cting ctia kim loai phu thudc vao nhidu yéu t6 nhu kiéu mang tinh
thé; mat do e; khoi lugng mol cua kim loai...
V. TINH CHAT HOA HQC
Cac kim loai chi c6 tinh khai.
M — M™ + ne
1. Tac dung véi phi kim
a. Voi oxi
- Hau hét cac kim loai déu tham gia phan tng trir Au, Pt, va Ag — oxit bazo hodc oxit ludng tinh.
2XM + yO2 — 2MxOy
- Murc do phan img véi oxi cia cac kim loai khac nhau: kim loai cang manh thi phan tmg cang manh.
+ K, Na chay tao thanh oxit khi c6 Iugng oxi han ché. Néu oxi du thi tao thanh peoxit.
+ Ca, Mg, Al, Zn, Fe chay tao thanh oxit va kha ning phan tng véi oxi giam dan.
+ Cac kim loai tir Pb — Hg khong chay nhung tao thanh mang oxit trén bé mat.
+ Céc kim loai tir Ag — Au khong chay va khong tao thanh 16p mang oxit trén bé mit.
- Phan Uimg véi oxi cua kim loai phu thudc vao bé mit cua 16p oxit tao thanh: néu bé mat khong khit thi phan ung
hoan toan; néu bé mit khit thi chi phan Gng & trén bé mat nhu Al, Zn...
b. Tac dung vai clo

Céc KL déu tac dung véi clo khi dun néng — mubi clorua (KL ¢6 hoa tri cao):

t0 .
2M + nCl2 - 2MCl, (trong d6 n 1a hoéa tri cao nhat cta kim loai M)
¢. Vi cdc phi kim kKhac
Céc kim loai con phan tng dugc véi nhiéu phi kim khac nhu Bry, Iz, S...

H,0
2Al + 31, — 2All3

tO
Fe+S — FeS
2. Tac dung véi nuwée
a. O nhi¢t dp thwong
Chi ¢6 kim loai kiém va kiém thé nhu Li, Na, K, Rb, Ba va Ca phan timg — hidroxit kim loai + Ho:
2M + 2nH20 — 2M(OH), + nH>
b. Phan wng ¢ nhiét do cao
- Mg va Al c6 phéan tng phuc tap:

100°C
Mg + 2H,0 — Mg(OH)2 + H»
2200%c
Mg + H.O —— MgO + H>
- Mn, Zn, Cr, Fe ¢ nhiét d6 cao (200 — > 500°C) phan tng v6i hoi nude — oxit kim loai + Ho.
5700
3Fe + 4H,0 = FesO4 + 4H;

>5700c
Fe + H,O0 —— FeO + H;
3. Tac dung véi dung dich axit
a. Voi cac dung dich axit HCI, HSO4 loang, H3POa... (HY)
- Chi kim loai dimg trudc H, méi ¢6 phan tmg — mudi (trong d6 kim loai chi dat dén hoa tri thap) + Ha:
Fe + H.SO4 lodng — FeSO4 + H»
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Ch(y: Na, K, Ba, Ca... khi cho vao ddich axit thi phan tmg véi H* truée, néu du thi phan ting v6i Ho0. Pb dimg
trude nhung khong tac dung véi HC1 va HoSOs lodng do tao mudi kho tan bam trén mit can trd pur.
b. Tac dung vdi dung dich cdc axit co tinh oxi héa manh HNO3, H>SO4 dic nong
- Hau hét cac kim loai déu c6 phan mg (trir Au, Pt) — mubi (trong d6 kim loai ¢6 hoa trj cao nhat) + H0 + san
pham dugc hinh thanh tir sy khir S*® hodc N*°.
- Al, Fe, Cr thy dong vo1 H2SO4 dac ngudi va HNO3 dac ngudi.
4. Tac dung véi dung dich mudi
- Véi Na, K, Ca va Ba phan tng v6i nude trude sau d6 dung dich kiém tao thanh s& phan tmg véi mubi.
VD: Phan uing cua Na véi dung dich MgCl du.
2Na + 2H,0 — 2NaOH + H»
2NaOH + MgCl> —» Mg(OH)2 + 2NaCl
- V6i céc kim loai khong tan trong nude, kim loai hoat dong (dung trudce) déy duoc kim loai kém hoat dong (ding
sau) ra khoi dung dich mudi cua chung theo quy tic o..
Fe + CuSO4 — FeSO4 + Cu
Chuy:
2Fe®" + Fe — 3Fe?
Cu + 2Fe®* — Cu®* + 2Fe**
Fe?* + Ag" — Ag + Fe**
5. Phan g v6i dung dich kiém
- Céc kim loai tan trong nudc: Na, K, Ca va Ba tac dung véi nude c6 trong dung dich.
- M6t s6 kim loai ¢6 hidroxit twong tng 14 chat ludng tinh + dung dich bazo — mudi + Ho.
Al + H>0 + NaOH — NaAlO: + 3/2H>
VI. PIEU CHE KIM LOAI
1. Phwong phap nhiét luyén
- Nguyén tic: dung chat khir CO, C, Al, Ha khir oxit kim loai ¢ nhiét d6 cao
- Pham vi st dung: thuong dung trong cong nghi€p voéi kim loai sau Al
- So dd chung:

+ NaOH

. . . 0 .+CO, C, ...
Muodi tan _~_ o Hidroxit ¢ oxit

kim loai

mudi khong tan
- Vi du: Piéu ché Cu tir dung dich CuSO4:
CuSQ4 + 2NaOH — Cu(OH)2 + NazSO4

0
Cu(OH); = CuO + H,0

0
CUO + Hz 5 Cu + H,0
2. Phuong phap thiy luyén
- Nguyén tic: Dung dung dich thich hop (HCI, HNO3, nudc cuong toan, CN"...) hoa tan nguyén liéu sau do6 1iy
kim loai manh (khong tan trong nudc) day kim loai yéu khoi dung dich cta né.
- Pham vi sir dung: thuong diung trong phong thi nghiém dé diéu ché cac kim loai sau Mg (thudng 1a kim loai
yéu).
- So d6 chung:
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OXit \

Hidroxit

mu6i khong tan —

Vi du: Diéu ché Cu tir CuO bang phuong phap thiy luyén:
CuO + H2SO4 — CuSO4 + H20
Mg + CuSO4 — MgSO4 + Cu
3. Phuwong phap dién phan

Mu6i tan ————— kim loai

a. Di¢n phdn nong chdy

- Nguyén tic: Ding dong dién mot chidu khir ion kim loai trong chét dién li nong chay (mudi halogenua, oxit,
hidroxit).

- Pham vi st dung: ¢6 thé dung dé diéu ché tat ca cac kim loai nhung thudng ding v6i kim loai manh: K, Na, Mg,
Ca, Bava Al

- So dd chung:

OXit *Cl‘
DPNC

Hidroxit — ¢! Muo6i halogenua ——— kim loai

muoi khong tan 4’

Vi du: Piéu ché Ca tir CaCOs:
CaCOs + 2HCI — CaCl, + H.0O + CO,

dién phan néng chay

CaCl; Ca+Cl
b. Di¢n phdn dung dich

- Nguyén tic: Dung dong dién mot chiéu khir ion kim loai yéu trong dung dich mubi ctia né.
- Pham vi str dung: Dung diéu ché cac kim loai yéu.
* Dién phan dung dich chira mot chat tan
- Bién phan dung dich kiém, dung dich axit ¢6 oxi va dung dich mudi ctia kim loai manh va axit ¢ oxi thuc chit
1a dién phan nuéce. Céc chét tan chi ¢6 tac dung ting d6 dan dién. Vi du dién phan dung dich mudi NaSOs, NaOH,
H2SO4:
2H0 —» 2H> + O2
- Néu dién phéan dung dich mudi cua kim loai manh va axit khong c6 oxi — kiém + Hy + phi kim. Vi du dién phan
dung dich mudi NaCl c6 mang ngan:
2NaCl + 2H,0 — 2NaOH + Hz + Cl3
- Néu dién phan dung dich mudi cta kim loai yéu va axit ¢6 oxi — kim loai + Oz + axit. Vi du dién phan dung
dich mudi CuSOs:
2CuS0O4 + 2H20 — 2Cu + Oz + 2H2S04
- Néu dién phan dung dich mudi ctia kim loai yéu va axit khong ¢é oxi — kim loai + phi kim. Vi du dién phan
dung dich mudi CuCly:
CuCl; > Cu+Cl,
* Dién phan dung dich hon hop cdc chat tan
- Thu tu dién phan & catot: cac ion kim loai bi di¢n phan ngugc vai thir ty day dién hoa. Cu thé 1a: Au®*, Pt?,
Ag', Fe®*, Cu?*, H*, Fe?", ... H20. Céc ion kim loai manh khong bi dién phan trong dung dich.
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- Thtr ty dién phan & anot: gbc axit khong c6 oxi, CH3COO", OH", H20. Céc anion gbc axit co oxi khong bi dién
phan trong dung dich.
* Cong thirc tinh luwong chdt thodt ra & dién cuc
Alt

m-=
nF

Trong do: m: lugng chit thoat ra & dién cuc (g)
A: khoi lugng mol cua chét thoat ra & dién cuc
I: cuong do dong dién dung di¢n phan (A)
t: sO gidy xdy ra qua trinh dién phén tao ra chit can tinh khéi luong
F: hing s6 Faraday (96500)
n: s e trao d6i khi tao thanh 1 mol chét ¢ dién cuc twong ing véi A.
Cha y: Can phan biét 1 dién cuc trong pin dién va trong binh dién phan:
+ Trong binh dién phan: cyc duong (anot), cuc am (katot).
+ Trong pin dién: cuc duong (katot), cuc am (anot).
Tuy nhién du trong pin dién hay binh dién phan thi tai anot van xay ra qua trinh oxi hoa, katot xdy ra qua trinh
khtr.
VII. AN MON KIM LOAI
- An mon kim loai 1a sy pha huy kim loai hodc hgp kim dudi tac dung ctia moi truong xung quanh.
- An mon kim loai gdm dn mon hoa hoc va dn mon dién hoa.
1. An mon héa hoc
- Nguyén nhan: do kim loai c6 phan tmg héa hoc truc tiép vdi céc chat & moi trudng xung quanh.
- Piéu kién: kim loai duoc dit trong mdi trudng ¢6 chia chat oxi hoa ma kim loai ¢6 thé tham gia phan tng
thuong la chét khi, hoi nuéc, dung dich axit...
- Ban chat: 1a phan tmg oxi hoa - khir trong d6 kim loai dong vai tro chat khir. Electron chuyén truc tiép tir kim
loai vao moi truong.
VD: Fe ton tai trong khong khi c¢6 chita nhiéu hoi nude ¢ nhiét d6 cao:
3Fe + 202 — Fe30s4
3Fe + 4H20 — Fe304 + 4H;
2. An mon dién héa
- An mon dién hoéa 1a sy pha huy kim loai hozc hop kim do tiép xuc v6i dung dich chat dién li tao nén dong dién.
- Piéu kién xay ra sy an mon dién hoa:
+ C6 2 dién cuc khac nhau vé ban chat (kim loai + kim loai; kim loai + phi kim; kim loai + hop chat).
+2 dién cuc phai duoc tiép xuc dién véi nhau.
+ 2 dién cuc cung duogc tiép xuc voi dung dich chét dién i (khong khi ém).
- Co ché cua qua trinh an mon dién hoa:
+ Kim loai manh déng vai tro 1a cuc am (anot).
+ Kim loai yéu hon hodc phi kim déng vai tro cuc duong (catot).
+ Tai cuc am, kim loai manh bi an mon (bi oxi héa).
M — M™ + ne
+ Tai cuc duong, moi trudong bi khir:
Moi truong axit:
2H" + 2e — H>
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Moi trudng trung tinh, bazo:
2H20 + O2 + 4e — 40H"

(phan ung phu: M™ + nOH — M(OH), tao gi).
- Ban chit cta dn mon dién hoa: la sw oxi héa kim loai & cuwe Gm va sw khiv méi truong ¢ cwe dwong. Electron
dwoc chuyén tiv kim loai manh sang kim logi yéu (hodc phi kim) réi vao moi truong.

3. Bdo v¢ kim loai khéi s in mon

Dé bao vé kim loai khoi su dn mon c6 thé sir dung cac phwong phap sau:
- Cach li kim loai v6i méi trudng: son, ma, trang, nhung nhya...
- Dung chat kim ham:
- Tang kha ning chiu dung: hop kim chdng gi.
- Phuong phéap dién héa: dung kim loai manh hon kim loai ¢ cuc am khong tac dungvadi nude gén vao vat bi an
mon phan chim trong dung dich dién li (anot hi sinh).
VIll. HOP KIM
- Hop kim 1a vat li€u thu dugc khi dun nong chay nhiéu kim loai hodc kim loai va phi kim roi dé nguoi.
- Cac hop kim déu ¢ dang tinh thé.

+ Tinh thé hdn hop kiéu thay thé: Ton kim loai niy thay thé vao vi tri ctia ion kim loai khac tai niit mang
tinh thé; xdy ra khi cc kim loai c6 ban kinh gan bang nhau va cing kiéu mang tinh thé (Cu - Ni; Cu - Al).

+ Tinh thé hdn hop kiéu xam nhap: Ion kim loai hodc nguyén tir phi kim c6 ban kinh nho xam nhap vao
chd tréng gitra cac ion kim loai khac; thudng xay ra khi kich thudc cac hop phan rat khac nhau (Fe - C).

+ Tinh thé kiéu hop chat hoa hoc: ¢6 sy tao thanh phan tir hop chét gitta cac hop phan (FesC).
IX. CAP OXI HOA - KHU, THE PIEN CUC, PIN PIEN HOA
- Cip oxi hoa - khir 1a mot cap gom dang oxi hoa (thuong 13 ion kim loai) va dang khir (thuong 1a kim loai) ctia
cling mot nguyén té duoc ky hiéu 1a dang oxi hod/dang khir. Vi du: Cu?*/Cu, Fe®*/Fe?*...
- Pién cuc kim loai gdm mot thanh kim loai nhing vao dung dich mudi cua kim loai d6. Néu nong do ion cia
kim loai 12 1M thi dién cuc d6 goi 1a dién cue chuan cua kim loai do.
- Pin dién hoa gém hai dién cuc ndi véi nhau béng mot cau mudi. Trong pin di¢n hoa anot 1a cyc am, catot 1a cuc
duong. ¢ anot kim loai bi oxi hda con & catot 1on kim loai bi khtr.
- Mdi mot dién cuc ¢ mot thé dién cyc nhat dinh. Khi ndi hai dién cuc khac nhau lai c6 mot hiéu dién thé khac
0 xuét hién gifta hai dién cuc d6. Dong dién di tir dién cuc ¢ dién thé cao dén dién cuc co dién thé thap. Hiéu
dién thé 16n nhét giira hai dién cuc d6 goi 1a suat dién dong cua pin dién. Nhu vay: Epin= E - E(.
- Quy udc thé dién cure chuan cta cap 2H*/Hz 12 0,00V. Thé dién cuc chuin cua kim loai can do chip nhan bang
suat dién dong cua pin tao boi dién cuc Hidro chuan va dién cuc kim loai chuén.
- Day thé dién cuc chuin cua kim loai con duge goi 1a day dién hoa. Day nay dugc sép xép theo thu tu tang dan
thé dién cuc chuin nghia la chiéu giam dan tinh khir cua cac kim loai va chiéu tang dan tinh oxi hoa cua cac ion
kim loai.
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KIM LOAI KIEM
I. VI TRi TRONG BANG TUAN HOAN
- Kim loai kiém (nhom IA) gom: Li, Na, K, Rb, Cs va Fr.
- C4u hinh e 16p ngoai cung déu c6 dang ns*: 16p ngoai ciing chi c¢6 1e; ban kinh nguyén tir 16n, dién tich hat nhan
nho (so v6i cac nguyén tb trong cung chu ki).
II. CAU TAO KIM LOAI KIEM
- Cac kim loai kiém déu c6 mang thé 1ap phuong tam khéi kém dic khit.
- Céu hinh e 16p ngoai cung: ns’.
1. TINH CHAT VAT LY
- Béu c¢6 mau tring bac, trong khong khi nhanh chéng bién thanh mau xam do c6 phan tng hoa hoc vdi cac chit
trong khéng khi.
- La nhirng kim loai rit nhe (do nguyén tir ¢6 ban kinh 16n va cu tric mang tinh thé kém dic khit) va mém (do
lién két kim loai trong mang tinh thé yéu), dan dién va dan nhiét tot.
- Nhiét d§ nong chdy, nhiét do soi thép hon nhiéu so véi cac kim loai khac. Nguyén nhén 1a do lién két kim loai
trong mang tinh thé kim loai kiém kém bén viing.
- Mau ngon lira dic trung d6i véi cac don chat va hop chat: Na (mau vang), K (mau tim).
IV. TINH CHAT HOA HQC
Do chi c6 1e ¢ 16p ngoai cung, ban kinh nguyén tir 16n, d§ am dién va nang lugng ion hda nho nén céac
kim loai kiém déu dé nhuong le thé hién tinh khir manh:
M— M+ 1e
1. Tac dung véi cac phi kim
- Véi oxi khong khi & nhiét do thuong: Li, Na, K phan tmg nhanh, con Rb, Cs tu boc chay.
4Na + Oz — 2Na20
Ngoai oxit cac kim loai kiém con phan tng véi oxi khd tao peoxit:
2Na + O2 —» Na202
- Phan tng manh véi halogen va véi S:
2Na + Cl, — 2NaCl
2Na+ S — NazS
2. Tac dung voi Hidro
- Cac kim loai kiém déu ¢ phan tng v6i Ha — hidrua kim loai:
2Na + H> —> 2NaH
3. Tac dung véi nuwée
Céc kim loai kiém dé tham gia phan tng v6i nudc — bazo + Hy:
2M + 2H,0 —» 2MOH + H»
4. Tac dung véi dung dich axit
- Kim loai tham gia phan Uing vé1 axit trude:
2Na + 2HCI — 2NaCl + H>
- Sau phan tng, kim loai con du tiép tuc phan tng véi nudc:
2Na + 2H,0 — 2NaOH + H»
5. Tac dung véi dung dich mudi
- Kim loai kiém tham gia phan mg v&i nudc trudc — dung dich kiém + Ho.
- Dung dich kiém sinh ra phan tmg véi dung dich mudi — mudi méi va bazo méi.
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VD: Xét phan Gng ctia Na voi dung dich CuClz:
2Na + 2H20 — 2NaOH + H2
2NaOH + CuCl; — Cu(OH). + 2NaCl
Chay:
- V6i mudi amonti:
M + H.0 - MOH + 1/2H>
MOH + NHs" — M* + NH3 + H.0
- V&i mudi cta Al va Zn:
M + H.0 - MOH + 1/2H>
3MOH + AP — 3M* + Al(OH)s
MOH du + Al(OH); - MAIO: + 2H20
- Véi cac mubi axit:
M + H20 - MOH + 1/2H;
2MOH + Ba(HCO3)2 — BaCO3 + M2COs3 + 2H20
6. Tac dung véi dung dich kiém (ban chét 1a phan Gng voi nude).
V. PIEU CHE
Dién phan mudi halogenua hodc hidroxit ciia kim loai kiém & trang thai néng chay:
2NaCl — 2Na + Cl2
4NaOH — 4Na + 2H20 + O2
VI. UNG DUNG CUA KIM LOAI KIEM
- Ché tao hop kim c6 nhiét d6 nong chay thip ding trong thiét bi béo chay...
- Céc kim loai Na va K dung 1am chét trao d6i nhiét trong céc 16 phan tmg hat nhan.
- Cs duge dung 1am té bao quang dién.
- Kim loai kiém dugc dung dé diéu ché mot s6 kim loai hiém bang phuong phap nhiét luyén.
- Kim loai kiém dugc dung nhiéu trong tong hop hitu co.
VII. MOT SO HQP CHAT QUAN TRONG CUA NATRI
1. NaOH
- La chét ran khdng mau, dé hut am, tan nhanh trong nudc, dé néng chay.
- La bazo manh c6 du céc tinh chat hoa hoc cua bazo:
+ Lam quy tim chuyén thanh mau xanh, phenolphtalein khong mau chuyén thanh mau hong.
+ Téc dung v6i axit — mudi + H20:
NaOH + H2S04 — NaHSO4 + H20
2NaOH + H2SO4 — Na2SO4 + 2H.0
+ Tac dung oxit axit — mudi (+ H20):
CO2 + NaOH — NaHCOs3
CO2 + 2NaOH — Na.COs3 + H.0O
+ Téc dung v6i dung dich mudi — mudi méi + bazo mai (chi y truong hop hoa tan hidroxit ludng tinh):
2NaOH + MgCl2 — Mg(OH)2 + 2NaCl
+ Téc dung véi oxit va hidroxit ludng tinh:
2NaOH + Al203 — 2NaAlO: + H20
NaOH + AI(OH)z — NaAlO2 + 2H>0 hay NaOH + Al(OH)z — Na[AlI(OH)4]
+ Téac dung v6i mot sb khi:
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2NaOH + Cl2 —» NaCl + NaClO + Hz0 (nudc Javel)
2NaOH + 2NO2 — NaNO; + NaNOs + H,O

- Diéu ché bang cach dién phan dung dich mubi in c6 mang ngin xdp.
2NaCl + 2H20 — 2NaOH + H; + Cl;

Hoac:
Na,CO3 + Ca(OH), — CaCO3 + 2NaOH

- Ung dung: NaOH c6 nhiéu ng dung quan trong trong cac nganh ché bién dau mo, luyén nhém, xa phong, gidy,

dét...

2. Natri hidrocacbonat (NaHCOs3)
- LA chét rdn mau trang it tan trong nudc.
- D& bi phan hity ¢ nhiét d6 cao:

2NaHCOs3 t—0> Na>CO3 + H20 + CO2
- C6 tinh ludng tinh phan tng véi axit manh va bazo manh:
NaHCO3z; + HCI — NaCl + H20 + CO-
NaHCO3 + NaOH — Na,COs + H20
- NaHCO3 tao moéi trudng c6 tinh kiém yéu.
- Puoc dung trong y hoc (Iam thudc chita dau da day do thira axit), cong nghé thuc pham, ché tao nudc giai
khat...).
3. Natri cacbonat (Na2COs — xoda)
- O nhiét d thuong 1a nhing tinh thé ngdm nudc Na2C03.10H.0. Khi bi mét nude chuyén thanh chat rin mau
trang, dé tan trong nudc.
- Dung dich c6 méi truong bazo.
- Phan tng véi dung dich axit, bazo va mudi:
Na,COsz + HCl — NaHCO3 + NaCl
Na,CO3 + 2HCI — 2NaCl + H.0 + CO>
Na>COs3 + Ca(OH)2 — CaCOs + 2NaOH
Na,COs + CaCl, — 2NaCl + CaCO3
- PBiéu ché Na,CO3 bang phuong phap Sonvay:
NHs + CO2 + HoO —> NH4HCO3
NH;HCO3z + NaCl - NaHCOs + NH4Cl
2NaHCO3 — Na,CO3 + H20 + CO»
- La nguyén liéu trong cong nghiép san xut thuy tinh, xa phong, gidy, dét va diéu ché nhiéu mudi khac. Dung
dich Na,CO3 dugc dung dé téy sach vét diu m& bam trén chi tiét may trude khi son, trang kim loai. Na2COs
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KIM LOAI KIEM THO

I. VI TRi CUA KIM LOAI KIEM THO TRONG BANG TUAN HOAN
- Kim loai kiém tho gé)m: Be, Mg, Ca, Sr, Ba va (Ra).
- Thudc nhém TIA.
II. CAU TAO KIM LOAI KIEM THO
- Céu hinh e 16p ngoai cing déu c6 dang ns?.
- Kim loai kiém ciing c6 ban kinh khé 16n nhung nhoé hon so véi kim loai kiém cung chu ki.
I11. TINH CHAT VAT LY
- Nhiét d6 nong chay va nhiét do soi thip (trir Be).
- Céc kim loai nhom IIA déu cung hon kim loai kiém nhung déu mém hon so voi Al va déu 1a céc kim loai nhe
d < 3g/cm? (trr Ba).
- Ton tai duéi 3 kiéu mang tinh thé:

+ Luc phuong: Be, Mg.

+ Lap phuong tam dién: Ca, Sr.

+ Lap phuong tam khdi: Ba.
IV. TINH CHAT HOA HQC

Tinh khir manh (kém kim loai kiém) va ting dan tir Be dén Ba:

M — M?* + 2e
1. Tac dung véi cac phi kim
< Vi oxi

- Be va Mg phan tmg cham véi oxi khong khi & ngay nhiét do thuong tao thanh 16p oxit bén bao vé kim loai. Cac
kim loai con lai phan trng v6i oxi khong khi manh liét hon.
- Khi d6t nong tt ca kim loai nhém IIA déu chay trong khong khi tao thanh oxit.

tO
2M + Oz -» 2MO
% Vi céc phi kim khac
Khi dun néng, kim loai kiém thd phan tmg manh liét véi cac phi kim — mubi.
tO
M + X2 - MXz

tO
M+S - MS
2. Tac dung voi Hidro
Khi d6t néng, kim loai kiém tho (trir Be va Mg) phan tng voi H, — hidrua kim loai:

tO
M+ H> - MH>
3. Tac dung véi nwée
- Trir Mg va Be, cac kim loai kiém thd khac c6 thé phan tng véi nude & ngay nhiét do thudng:
M + 2H20 — M(OH); + H:
- Mg tham gia phan tng véi hoi nudce ¢ nhiét do cao:

Mg + H20 t—0> MgO + H:
- Be khong tham gia phan tng véi nudce ngay ca nhiét do cao.
4. Tac dung v6i dung dich axit
a. Voi H' : HCI, H2SO4 loéang...
Céc kim loai nhom IIA déu tham gia phan tng dé dang — mubi + Hy
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M + 2HCI - MCIz + Hz
b. Vi cac axit co tinh oxi hoa manh: HNO3, H>SO4 dam ddac
Céc kim loai kiém tho déu dé dang tham gia phan Gmg voi HNO3 va H2SO4 dic va thuong khir S*6, N*°
xubng cac mirc oxi hoa thip. Luu ¥ phan tmg véi HNOs lodng c6 thé tao san phdm NHsNO3.
4M + 10HNO3 — 4M(NO3)2 + NH4sNO3 + 3H20
5. Tac dung véi dung dich mudi
a. Voi Ca, Sr va Ba:
- Kim loai kiém thd tham gia phan @mg v&i nude truée — dung dich kiém + Ho.
- Dung dich kiém sinh ra phan tng vé6i dung dich mudi — mudi méi va bazo méi.
VD: Phan rng cua Ba véi dung dich CuClo:
Ba + 2H,0O — Ba(OH), + H»
Ba(OH), + MgCl> — Mg(OH). + BaCl;
Véi mudi amoni, mudi cua Al va Zn, mubi axit twong tu kim loai kiém.
b. Véi Mg diy cdc kim logi ditng sau khéi dung dich muéi
Mg + CuCl2 - MgCl2 + Cu
6. Tac dung véi dung dich kiém
- Cac kim loai tan trong nudc s€ tham gia phan ing véi nude.
- Chi c¢6 Be tham gia phan tmg véi dung dich bazo — mudi berilat + H.
Be + 2NaOH — Na:BeO: + H»
V. PIEU CHE

Phuong phéap dién phan mudi halogenua nong chay:

dpnc
MX; — M + Xz

VI. UNG DUNG
- Be dung 1am chét phu gia dé ché tao cac hgp kim co tinh dan hdi cao, bén chic, khong bi an mon.
- Mg dugc dung dé ché tao cac hop kim ¢6 dic tinh cimg, nhe, bén. Nhing hop kim nay dé ché tao may bay, tén
lira, 6 t6... Mg con duge dung dé tong hop chat hitu co. Bot Mg tron véi chat oxi hoa ding dé ché tao chat chiéu
sang ban dém.
- Ca duoc dung lam chét khir tich O, S ra khoi thép. Ca con dugc ding lam kho mot sd chat hitu co.
VII. MOT SO HQP CHAT QUAN TRONG CUA KIM LOAI KIEM THO
1. Céc oxit ciia kim loai kiém thé MO
- Péu c6 nhiét do néng chdy cao khong bi khu béi C, CO, Al...
- La c4c oxit bazo nén ¢6 du cac tinh chat cua oxit bazo.
+ Tac dung v6i1 nudc — dung dich bazo (tror MgO, BeO):
MO + H20 — M(OH)2
Ca0 + H20 — Ca(OH)2 (Phan ung t6i voi)
+ Tac dung véi oxit axit tao mudi:
MO + CO2 -» MCO3
+ Téc dung véi axit — mudi + H2O:
MO + 2HCI — MCl; + H.0
- Diéu ché: Nhiét phan mudi cacbonat:

tO
CaCOs3 - CaO + COz2 (Phan ung nung voi).
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2. Hidroxit ciia cac kim loai kiém thé M(OH):
- Tinh bazo cua cac hidroxit kim loai kiém thé ting tir Be(OH), dén Ba(OH)a. Cu thé:
+ Be(OH): 1a hidroxit ludng tinh, khong tan.
+ Mg(OH)2 14 bazo yéu, khong tan.
+ Ca(OH)2, Sr(OH)2 va Ba(OH), déu 1a bazo manh nhung Ca(OH): it tan.
- C6 cac tinh chat chung cua bazo:
+ Téc dung véi axit — mudi + H20:
Ba(OH), + H.SO4 — BaSO4 + 2H,0
+ Cac bazo tan lam d6i mau quy tim thanh xanh, phenolphtalein khéng mau chuyén mau hong.
+ Dung dich bazo + oxit axit — mudi (+ H20):
Ca(OH); + CO2 —» CaCOs3 + H.0O
Ca(OH); + 2CO2 — Ca(HCO:3):
+ Dung dich bazo + dung dich mubi — mudi méi + bazo méi
Ba(OH)2 + Na.SO4 — BaSO4 + 2NaOH
+ Bazo khong tan dé bi nhiét phan — oxit + H,O:

Mg(OH): t—0> MgO + H20
Cha y: Be(OH)2 con c¢6 phan tng véi cac dung dich bazo khac — mubi + H20.
2NaOH + Be(OH)2 — Na:BeO> + 2H.0
- Piéu ché: Mg(OH), diéu ché bang phan tng ctia mudi voi dung dich kiém, Ca(OH), diéu ché bang phan tng
cta CaO vdi nude (phan Gng toi voi):
MgClz + 2NaOH — Mg(OH). + 2NaCl
Ca0 + H20O — Ca(OH)2
3. Mt s6 mudi quan trong ciia kim loai kiém thd
a. Muéi cacbonat MCO;
- P§ bén ting tir BeCO3 dén BaCO:s.
- Péu bi nhiét phan — oxit + CO.

0
MCOs - MO + CO,

900°

CaCO3; — CaO + CO;
- Cac mudi cacbonat ctia kim loai kiém tho tan trong nudc c6 chira CO2 — mudi hidrocacbonat dé tan.

CaCOs3 + CO2 + H20 < Ca(HCO3)2

Phan (mg thuan giai thich sy xam thyc ctia nudc mua ddi v6i da voi; phan g nghich giai thich sy hinh

thanh thach nhii trong cac hang dong, su tao can trong 4m dun nuée. ..
Cha y: Cac mudi hidrocacbonat ctia kim loai kiém thé déu 1a chat ludng tinh chi ton tai & trong dung dich vi khi
dun néng s€ xay ra phan ung:

0
M(HCO3)2 = MCOs + CO; + H,0
- CaCOs duoc dung trong nhiéu nganh cong nghiép (thuy tiinh, xi ming, gang, thép, soda, voi, cao su). Tir CaCOs3
san xuat CaO (lam vt liéu chiu nhiét, diéu ché CaCz, chat lam kho) va Ca(OH), (khir chua trong trot, diéu ché
NaOH, ché tao son, vita xay nha... ), CO2 (ché tao nude giai khat c6 ga, binh ctru hod, nudce da kho).
b. Muéi nitrat M(NO3),
- Péu dé tan trong nudc.
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- Dé tham gia phan g nhiét phan:
t0 .
2M(NOs3)2 = MO + 4NO2 + Oz (néu M 1a Mg, Be)

0
2M(NO3)2 = 2M(NO2)2 + Oz (néu M Ia Ca, Ba, Sr)
¢. Muéi sunfat MSO,
- Trir BeSO4 va MgSOys tan nhiéu trong nudc con lai déu rat it tan.
- Quan trong nhat 1a CaSOsa.
+ Trong tu nhién CaSOg4 ton tai & dang thach cao séng CaS04.2H20 hoac thach cao khan CaSOa.
+ Nung thach cao séng thu dugc thach cao nung CaSO4.H>0 hoac 2CaS04.H20
+ Thach cao nung 1a chit bot mau tring, nhao v6i nude thi c6 kha ning dong ctng nhanh.
+ Nung dén 200°C thi thach cao mat nudc hoan toan va khong tan trong nude. Dén 960°C, CaSO4 bi phan
huy.
2CaS0O4 — 2Ca0 + 250, + O
- Thach cao nung c6 thé két hop véi nudce tao thanh thach cao song va khi dong ctimg thi dan nd thé tich, do vay
thach cao rat dn khuon. Thach cao nung thudng duge duc tuong, dac cac chi tiét tinh vi dung trang tri ndi that,
1am phén viét bang, b6 bot khi gdy xuwong... Thach cao sdng dung dé san xuat xi mang.
VII. NUGC CUNG
1. Pinh nghia va phan loai nuéc cirng
- Nude cung 1 nudc ¢6 chira nhiéu ion Ca?*, Mg?*.
- Nudc cing dugce chia thanh 3 loai la nude cé tinh ciing tam thoi, nudce c6 tinh clirng vinh ctru va nudc cé tinh
cling toan phan:
+ Nudc ¢6 tinh cling tam thoi: cac ion Mg?* va Ca?* ton tai & dang mudi hidrocacbonat M(HCO3)s.
+ Nudc ¢6 tinh ctng vinh ctru: cac ion Mg?* va Ca?* & dang mubi clorua MCl, va mudi sunfat MSOa.
+ Nudc ¢6 tinh cting toan phan cac ion Mg?* va Ca®* ¢ ca dang mudi HCO3™ va mubi C1" hodc SO4%".
2. Tac hai cia nudc cirng
Lam xa phong mat tinh ty rira, 1am thue pham 1au chin va giam mui vi, pha hty nhiéu dung dich can pha
ché, tao can trong ndi hoi, gy nguy hiém khi van hanh.
3. Cach 1am mém nwéc cing
a. Nguyén tic
Lam giam nong d¢ ion Ca®* va Mg?* ¢6 trong nudc.
- Dung cac dung dich Na2COsz hodc NasPO4 dé tach hét Ca®* va Mg?* ¢ dang két tua.
M(HCOs3)2 + Na2CO3z — MCO3 + 2NaHCO3
MgClIz + Na,CO3 — MgCOs + 2NaCl
3CaClz + 2NazPO4 — Cas(PO4). + 6NaCl
- Dung phuong phap trao doi ion.
- Riéng nudc cimg tam thdi con ¢ thé:
+ Dun nong:
0
M(HCO3)2 = MCOs + CO; + H,0
+ Dung kiém vira du:
M(HCO:s3)2 + Ca(OH)2, - MCO3 + CaCOs + 2H20
M(HCO:s3)2 + 2NaOH — Na>CO3z + MCO3 + 2H20
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NHOM VA HQP CHAT CUA NHOM
I. VI TRi TRONG BANG TUAN HOAN
- Céu hinh e: 13Al: 1522522p®3s%3p?.
- Al thudce 6 13, chu ki 3, nhom IIIA.
Il. TINH CHAT VAT LY
- Mang lap phuong tam dién, dan dién, dan nhiét tdt; t%c = 660°C .
- Mau tréng bac, kha bén va dai, d& kéo soi va dat mong, nhe (D =2,7).
- Mot s6 hop kim cta nhom:

+ Puyra (95% Al; 4% Cu; 1% Mg, Mn, Si): nhe bang 1/3 thép, cling gan bang thép.

+ Silumin (gan 90% Al; 10% Si): nhe, bén.

+ Almelec (98,5% Al; con lai 1a Mg, Si va Fe) dung lam day cap.

+ Hop kim electron (10,5% Al; 83,3% Mg con lai 1a Zn, Mn...): chi ning bing 65% Al lai bén hon thép,
chiu dugc sy thay ddi dot ngot cia nhiét dg trong mdt gidi han 16n nén dugc dung lam vé tén Iira.
I11. TRANG THAI TU NHIEN

Nhom 1a kim loai phd bién nhét trong vo qua dat. Trong tw nhién, Al cd trong:

- Dét sét: A1203.2Si02.2H:0.
- Mica: K20.Al203.6Si02.2H20.
- Boxit: Al203.nH20.
- Criolit: 3NaF.AlF3 hay (NazAlFe).
IV. TINH CHAT HOA HQC
Co tinh khtr manh:
Al > AP + 3¢
1. Tac dung véi cac phi kim
% Voi oxi
- Al chi phan @ng véi oxi trén bé mat (vi tao ra 16p mang oxit bao phu bé mit, bao vé va ngin can Al tham gia
phan tng tiép):
2Al + 302 — AlO3
- Bot Al chdy trong khong khi khi dugc dun néng cho ngon lira mau sang choi.
- Mudn phan ting xdy ra hoan toan thi phai loai bo 16p oxit bao phil trén bé mat Al (bang cach tao hén hong Al -
Hg hoac dung Al bot dun nong).
% Véi cac phi kim khac — mudi
- Al ty bdc chay khi tiép xtuc véi cac halogen:
2Al + 3X2 = 2AIX3
- Khi dun néng, Al tac dung vai bot S:
2Al + 3S - Al2Ss3
- Khi nhiét do rat cao, Al két hop véi C va Nz

800°C
4Al + 3C — AlCs
2. Tac dung véi nudce
- Al khong phan tmg véi nudc vi duoc 16p oxit mong, bén va dic khit bao vé, néu pha bo 16p oxit bao phu bé mat,
Al phan g tryuc tiép véi nudc.
2Al + 6H20 — 2AI(OH)3 + 3H2
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- Al(OH)3 1a chét két tia dang keo mau tring khi sinh ra s& bao kin bé mat cua Al kim loai ngin cach khong cho
Al tiép xtic v6i nude dé phan ung tiép nira. Phén tng nay chi ¢é ¥ nghia vé mt ly thuyét.

3. Tac dung véi oxit ciia kim loai kém hoat dong hon (phan @ng nhi¢t nhém)

Al khtr dugce oxit cua céc kim loai ding sau n6 (phan ing nay dugc goi 1a phan ing nhi¢t nhom):

2yAl + 3FexOy t—0> yAl;O3 + 3xFe
4. Tac dung véi dung dich axit
a. Véi H* - HCI, H2SOy4 loding... Al phén irng dé ding — muoi + H,
2Al + 6HCI — 2AICl3 + 3H>
2Al + 3H2S04 lodng — Al2(SO4)3 + 3H2
b. Tac dung voi cdc axit co tinh oxi hoa manh: HNO3, H,SO4 dam dac
- Al thu dong véi HoSO4 dac ngudi va HNOs dac ngudi — co thé dung thung Al dé chuyén ch¢ axit HNO3s dac
ngudi va HoSO4 dac ngudi.
- Al phan tng dé dang véi HNO;z lodng, HNOs dic nong. Phan tng ctia Al véi HNO3 ¢an lvu y hay tao san pham
NH4NO:s.
5. Tac dung véi dung dich bazo
Al tham gia phan mg dé dang vdi cac dung dich kiém:
2Al + 2NaOH + 2H>,0 — 2NaAlO; + 3H:
2Al + Ba(OH). + 2H,0 — Ba(AlO2)2 + 3H2
Co ché:
- Trudce tién, Al tham gia phan ung véi nudce:
2Al + 6H20 — 2AI(OH)3 + 3H>
- AI(OH); sinh ra 1a hidroxit ludng tinh tan dugc trong dung dich kiém:
Al(OH); + NaOH — NaAlO> + 2H,0
Qua trinh nay lap di 1ap lai dén hét. Néu bai yéu cau chi ra chét oxi hoa trong phan tng ctia Al voi kiém thi chat
do 1a H20.
Chu y: Néu cho hdn hop Na, K, Ba, Ca va Al (hodc Zn) vao nudc du, xay ra cac phan tng:
2M + 2H,0 — 2MOH + H»
MOH + H20 + Al - MAIO; + 3/2H>
Trong qua trinh giai toan c6 2 truong hop xay ra:
- Trudng hop 1. Ca kim loai kiém va Al déu phan tng hét néu s6 mol kim loai kiém > sé mol AL
- Trudng hop 2. Kim loai kiém phan tmg hét, Al du néu s6 mol kim loai kiém < sé mol Al.
6. Tac dung véi dung dich mudi
- Al day dugc kim loai dung sau ra khoi dung dich mubi ciia chiing:
2Al + 3CuSO4 — Alx(SO4)3 + 3Cu
- Phan tng v6i mudi nitrat trong méi truong kiém:
8Al + 3NaNOs + 5NaOH + 2H>0 — 8NaAlO, + 3NH;3
- Phan tng véi mubi nitrat trong moi truong axit (gidéng phan Gmg voi HNO3):
Al + 4H* + NOs — APP* + NO + 2H.0
V. DIEU CHE
- Nguyén liéu: Quing boxit Al203 c6 1an SiO, va Fe;0s.
- Cac giai doan san xuét:
+ Lam sach nguyén li¢u:
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+NaOH, ©  NaAlO, CO, du AI(OH), 900°C ALO,

Loc bo Fe,0, Na,SiO;  Loc lay két tha
2NaOH + Al203 — 2NaAIO; + H20
2NaOH + SiO2 — NazSiOs + H.0O
NaAlO. + COz + 2H,0 — NaHCO3 + Al(OH)3
NaOH + CO2 — NaHCO3
2Al(OH)3 — Al203 + 3H.0

+ Pién phan noéng chay Al,Os c6 mit criolit NazAlFs (ha nhiét do nong chay cua AlOstir 2050°C xudng

Quang

900°C; tang d6 din dién do tao thanh nhiéu ion hon; tao 16p bao vé khong cho Oz phan Gmg v6i Al nong chay):
2A1;03 — 4Al + 302
VI. UNG DUNG
- Nhom va hop kim c6 déc tinh nhe, bén ddi vai khong khi va nudc, duge dung 1am vat li€u ché tao may bay, 0
t0, tén lira, tau vi tru.
- Nhom va hop kim c6 mau tr:fmg bac, dep dugc dung lam khung ctra va trang tri ndi that.
- Nhom c6 tinh dan dién va dan nhiét tét dugc dung lam day cép dan dién thay thé cho dé)ng 1a kim loai dt tién.
Dugc dung dé ché tao cac thiét bi trao ddi nhiét, cac dung cu néu an trong gia dinh.
- Bot Al ding ché tao hdn hop tecmit (Al va Fe203), duoc ding dé han dudng ray...
VII. MOT SO HQP CHAT QUAN TRONG CUA NHOM
1. Nhém oxit Al203
- Chét rdn mau trang, khong tan va khong tac dung voi nude, rat bén vimg, nong chay ¢ 2050°C.
- Ton tai & dang khan (emeri, corindon, rubi (1an Cr203), saphia (1an TiO2 va Fe30s) hodc dang ngdm nudc (boxit).
- Tinh chat hoa hoc
+ Tinh bén: Al203 khong bi khir boi Hz, CO ¢ nhiét do cao; Al2O3 tac dung vai C khong cho Al kim loai

ma tao Al4Cas:
0

ALOs +9C 2205 AliCs +6CO
+ Tinh ludng tinh:
* Al,O3z 1a oxit bazo khi tac dung voi axit manh — mudi + H20.
Al>O3 + 6HCI — 2AICI; + 3H20
* Al>O3 1a oxit axit khi tac dung vdi dung dich bazo manh.
Al20s + 2NaOH — NaAlO; + H;0 hay Al203z + 2NaOH + 3H20 — 2Na[AlI(OH)4]
Al,O3 + 20H — 2AIl02" + H20
- Diéu ché: Nhiét phan AI(OH)3

0

2AI(OH); = Al,03 + 3H,0

- Ung dung: Tinh thé Al,03 (corindon) dugc dung 1am d6 trang sirc, ché tao cac chi tiét trong cac nganh ki thuat
chinh x4c nhu chan kinh dong hd, thiét bi phat tia lade... Bot Al,03 c6 dd cing cao duoc dung lam vat liéu mai.
Boxit Al,03.2H,0 1a nguyén liéu san xuat nhom kim loai.

2. Nhom hidroxit AI(OH)s3
- La chat két ta keo, mau tring.
- Tinh chét héa hoc:

+ Kém bén véi nhiét:

0
2AI(OH)s = Al,0s + 3H;0
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+ La hidroxit ludng tinh:
* Téac dung voi axit manh:
Al(OH)3 + 3HCI — AICl3 + 3H.0
* Tac dung véi dung dich kiém manh:
Al(OH)3 + KOH — KAIO> + 2H,0
Al(OH)3 + KOH — K[AI(OH)4]
- Piéu ché:
+ Két tia AI®*:
A" + 30H" (vira dii) — AI(OH)3
A" + 3NH3 + 3H,0 — Al(OH)3 + 3NH,4*
+ Két tia AlO>:
AlO, + CO; + 2H20 — AI(OH)s + HCO3
AlOy" + H" (vira du) + H2O — AI(OH)s3
3. Muéi nhdém (hay gip: phén chua: K2SOs, Alz(S04)3.24H,0 hay KAI(SO4)2.12H,0)
< Mudi AP
- Cac dung dich AICls, Al2(SO4)s va AI(NO3)s déu 1a cac axit theo Bronstet ¢6 mdi truong axit:
AICl; — AP* + 3CI
AP + 3H,0 < Al(OH); + 3H*
— Giai thich dugc sy thily phan ctia mubi Al trong cac dung dich c6 tinh bazo:
2AICI3 + 3Na;CO3 + 3H20 — 2AI(OH)3 + 6NaCl + 3CO»
- Phan tmg v6i dung dich kiém: (chu ¥ cach thic va ty 18 phan ting)
AP + 30H — Al(OH)3
AP + 40H — [AI(OH)4] -
Al(OH)s + 30H — [AI(OH)4] -
- Phén chua dugc dung nhiéu trong nganh thude da, cong nghiép gidy, chit cAm mau trong cong nghiép nhuém
vai, chat 1am trong nudc duc.
< Mubi AlOz"
- Cac mudi aluminat NaAlO2, KAIOz, Ba(AlO,), va Ca(AlO2), déu 1 bazo dung dich ¢6 moi truong bazo.
AlO2™ + 3H,0 < AI(OH)3 + 30H"
AlOy +H" + H20 — AI(OH)3
Al(OH); + 3H" — A" + 3H,0
Luwu y: Néu sé mol H* < 4.56 mol AIO2” — c¢6 két tua, sé mol H* > 4. s6 mol AlO2” — khong c6 két tua.
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SAT VA HQP CHAT CUA SAT
I. VI TRi TRONG BANG TUAN HOAN
- Céu hinh e z6Fe: 1522522p®3s23p®3d°®4s?.
- Vi tri: Fe thudc 6 26, chu ki 4, nhom VIIIB.
- Céu hinh e cua céac ion duoc tao thanh tir Fe: Fe?*  15225?2p®3s23pf3d®
Fe3*  15225%2p®3s23pf3d®
Il. TINH CHAT VAT LY
- Tuy thudc nhiét do co thé ton tai & cac mang tinh thé 1ap phuong tam khdi hodc 1ap phuong tam dién.
- Mau tring hoi xam, déo, d& rén, d& dat mong, kéo soi; ddn nhiét va dan dién kém dong va nhém.
- Sit ¢6 tinh nhiém tir nhung & nhiét dd cao (800°C) sit mat tir tinh. T = 1540°C.
I11. TRANG THAI TU NHIEN
La kim loai ph bién sau nhom (dtng hang thir 4 trong cac nguyén td), ton tai cha yéu ¢ cac dang:
- Sét & trang thai tu do trong cdc manh thién thach.
- Hop chét: Quing: hematit d6 (Fe2Os khan), hematit nau (Fe203.nH20), manhetit (Fes04), xiderit (FeCOs) va
pirit (FeSy); hop chét sit con c6 trong hong cau ciia mau.
IV. TINH CHAT HOA HQC
Fe 1a chét khir trung binh. Trong cac phan mg, Fe c6 thé nhudng 2 hoac 3e
Fe —» Fe** + 3e
Fe — Fe?* + 2e
1. Tac dung véi cac phi kim
Sat tac dung v6i hau hét cac phi kim khi dun nong.
- Vi halogen — mudi sét (IIT) halogenua (trir iot tao mudi sat II)
2Fe + 3Xz i 2FeXs

tO
Fe + 1, —» Fel»

- Véi O2:
t0 5 . .,
3Fe + 202 — Fe304 (trong bai toan thuong tao ra hon hop ran gom Fe va céc oxit sdt)
- Véi S:
tO
Fe+S — FeS
2. Tac dung véi nuée
Fe khong tac dung véi nudce ¢ nhi¢t do thuong, ¢ nhiét do cao, sat phan trng manh vé1 hoi nudc:
<570%
3Fe + 4H,0 —— Fe304 + 4H2

0

Fe+ H:0 —5 FeO + H
3. Tac dung véi dung dich axit
a. Véi H* : HCI, H2SOq l08Ng... — muéi sdt (II) + H»
Fe + 2HCI —» FeCl> + H»
Fe + H.SO4 lodng — FeSO4 + H»
b. Tac dung vdi cdc axit co tinh oxi héa manh: HNQO3, H2SO4 ddm dic
- Fe thy dong v&i H2SO4 dac ngudi va HNO3 dac ngudi — co thé dung thung Fe chuyén cho axit HNO3 dac ngudi
va H2SO4 dac ngudi.
- Véi dung dich HNO3 lodng — mudi sat (III) + NO + H,0
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Fe + 4HNO3 loang — Fe(NOs)s + NO + 2H,0
- Véi dung dich HNO3 dam dic — mudi sit (1) + NO + H20
Fe + 6HNO3z — Fe(NOz3)s + 3NO2 + 3H20
- Véi dung dich H2SO4 ddm dic va néng — mudi sét (I11) + H20 + SO
2Fe + 6H2S04 — Fez(S04)3 + 35S0z + 6H20
Chu ¥: San pham sinh ra trong phan Gmg cua Fe v6i HNO3 hodc H2SO4 dam dic 1a mubi sit (III) nhung néu sau
phan g ¢ Fe du hodc ¢ Cu thi tiép tuc xay ra phan tng:
2Fe®* + Fe — 3Fe®* Hoic 2Fe®* + Cu — 2Fe?* + Cu?*
4. Tac dung véi dung dich mudi
- Fe day duogc nhing kim loai yéu hon ra khéi mudi — mudi sat (IT) + kim loai.
Fe + CuCl2 —» Cu + FeCl>
- Fe tham gia phan tmg v6i mubi Fe®* — mudi sat (II).
2FeCl; + Fe — 3FeCl2
Chu y: Vi mudi Ag*, Fe c6 thé tham gia phan tng dé tao thanh mubi Fe®".
Fe + 2AgNO3 — Fe(NOz3). + 2Ag
Fe(NO3)2 + AgNO3 du — Fe(NO3)s + Ag
V. MOT SO HQP CHAT QUAN TRONG CUA SAT
1. Cac oxit sit (FeO, Fe3Ou, Fe203)
a. FeO
- Rén, den, khong tan trong nudc.
- Tinh chét hoa hoc:
+ FeO la oxit bazo:
FeO + 2HCI — FeCl2 + Hz
FeO + H2SO4 lodng — FeSO4 + H20
+ FeO la chat oxi hoa khi tic dung voi cac chat khir manh: Hz, CO, Al — Fe.

0

FeO + Hy - Fe + H0
0

FeO + CO - Fe + CO;

3FeO + 2Al t—0> Al,O3 + 3Fe
+ FeO la chat khir khi tic dung voi cac chit c6 tinh oxi hda manh.
4Fe + O2 — 2Fe203
3FeO + 10HNO3z lodng — 3Fe(NOs)z + NO + 5H20
- Piéu ché FeO:

t° .
FeCOs3 — FeO + COz (nung trong diéu kién khong cé khong khi)

0
Fe(OH): 5 FeO + H,0 (nung trong diéu kién khong c6 khong khi)
b. Fe304 (FeO.Fe203)
- Rén, den, khong tan trong nudc va cé tir tinh.
- Tinh chét hoa hoc:
+ La oxit bazo:
Fe304 + 8HCI — 2FeCls + FeClz + 4H20
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FesOs + 4H2S04 lodng — Fez(S04)s + FeSO4 + 4H20
+ Fe304 1a chét khr:

3Fe304 + 28HNO3 — 9Fe(NO3)3 + NO + 14H,0
+ Fes04 1a chat oxi hoa:

tO

Fe3Os + 4H2 — 3Fe + 4H20
tO

FesO4 + 4CO — 3Fe + 4CO2

tO
3Fe304 + 8Al - 4Al,03 + 9Fe
- DBiéu ché: thanh phan quing manhetit

tO
3Fe + 20, » Fe304

<570°c
3Fe + 4H,0 —— Fe304 + 4H>
c. Fex03
- La chat rin, nau do, khong tan trong nudc.
- Tinh chét hoa hoc:
+ La oxit bazo:
Fe2O3 + 6HCIl — 2FeCls + 3H.0
Fe203 + 3H2S04 — Fex(S04)3 + 3H20
Fe203 + 6HNO3z — 2Fe(NO3)3 + 3H20
+ La chét oxi hoa:

0

Fe,0s + 3Hz — 2Fe + 3H,0
0

Fe,0s + 3CO = 2Fe + 3CO,

tO
Fe2Os + 2Al — Al,O3 + 2Fe
- Piéu ché: thanh phan cia quing hematit

2Fe(OH)3 t—O> Fe2O3 + 3H20
2. Cac hidroxit cia Fe (Fe(OH)2 va Fe(OH)s)
a. Fe(OH),
- Két tia mau tring xanh.
- Tinh chét hoa hoc:
+ La bazo khong tan.
* Bi nhi¢t phan:
Fe(OH): t—0> FeO + H20 (nung trong diéu kién khong c6 khong khi)

4Fe(OH)2 + O2 t—0> 2Fe>03 + 4H20 (nung trong khong khi)
* Tan trong axit khdng c6 tinh oxi hda — mudi sat (IT) va nudc:
Fe(OH)2 + 2HCI — FeCl, + 2H.0
+ Co6 tinh khtr (do Fe c6 mirc oxi hoa +2).
4Fe(OH); + O, + 2H,0 —> 4Fe(OH)s
3Fe(OH)2 + 10HNO3 lodng — 3Fe(NO3)z + NO + 8H,0
- Diéu ché:
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Fe?* + 20H" — Fe(OH), (trong diéu kién khong c6 khong khi)

b. Fe(OH)3

- Két tiia mau nau do.

- Tinh chat hoa hoc: La bazo khong tan:

* Bi nhi¢t phan:
2Fe(OH)3 t—0> Fe.Os3 + 3H.0

* Tan trong axit — mudi sét (I11):
Fe(OH)sz + 3HCI — FeCls + 3H20
Fe(OH)3 + 3HNO3; — Fe(NO3)3 + 3H20

- Diéu ché:
Fe3* + 30H — Fe(OH)3

3. Mubi sit
a. Muéi st (114
Khong bén, ¢6 tinh kh, khi tac dung voi chét oxi hoa tao thanh mudi sét (II0).

2FeClz + Cl2 — 2FeCls
3Fe(NO3), + 4HNO3z — 3Fe(NO3)z + NO + 2H20
2FeS04 + 2H,S04 dac nong — Fez(S04)3 + SOz + 2H20
10FeSO4 + 2KMnO4 + 8H2SO4 — 5Fe2(S04)3 + K2SO4 + 2MnSO4 + 8H20
6FeS04 + KoCr207 + 7TH2S04 — 3Fe2(S04)3 + KaSO4 + Cra(S04)3 + 7TH20

Chu y: Cac mudi sat (II) khong tan nhu FeCOs, FeS, FeS; bi d6t nong trong khong khi tao Fe2Os.

tO
2FeCOs3 + 1/20, — Fe;03 + 2C0O»
0
4FeS + 90, - 2Fe;,0s + 450,

4FeS; + 1102 t—0> 2Fe;03 + 8502
b. Muéi sdt (I1I)
C6 tinh oxi hoa khi tac dung véi chét khir.
2FeCl3 + Cu — CuCl; +2FeCl;
2FeCl3z + 2KI'— 2FeCl, + 2KCl + I,
2FeClz + HoS — 2FeCl> + 2HCI + S
- Cac dung dich mubi sat (1) c6 moi trudng axit.
Fe* + 3H20 < Fe(OH); + 3H*
- Khi cho muéi sat (IIT) tac dung véi cac kim loai can luu :
+ Néu kim loai 1 Na, Ca, K, Ba + H,O — Kiém + Hj. Kiém + Fe** — Fe(OH)3
+ Néu kim loai khong tan trong nudc va dimg trudc Fe + Fe®* — Fe?* — Fe
+ Néu kim loai 12 Cu hodc Fe + Fe®* — Fe?*
- Cac mudi sit (IIT) bi thuy phan hoan toan trong mai truong kiém:
2FeClz + 3Na,CO3 + 3H20 — 2Fe(OH)3z + 6NaCl + 3CO-
V1. HQP KIM CUA SAT
1. Gang
- La hop kim sat - cacbon trong d6 ham lugng C tir 2 - 5%.
- Gang gdm gang xam va gang tring:
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+ Gang xam: chira nhiéu tinh thé C nén c6 mau xam; kém ctg va kém gion hon gang trang.
+ Gang tring: chira nhiéu tinh thé hop chat hoa hoc FesC nén c6 mau sang. Rit cimg va gion thuong dugce
ding dé luyén thép.
- Luyén gang:
% Nguyén liéu:
+ Quing sit: cung cap Fe (phai chira trén 30% Fe, chira it S, P).
+ Chét chay: CaCOs3 (néu quing 1an silicat) hodc SiOz (néu quang 13n d4 voi) dé 1am giam nhiét d6 nong
chay va tao xi.
+ Khong khi giau oxi va néng: dé tao chat khir CO va sinh nhiét.
+ Than cbc (tao chit khir CO; tao nhiét va tao gang).
¢ Céc phan ung xay ra trong 10 cao khi luyén gang:
+ Phan {ng tao chét khur:

tO
C+02—-CO;

0
CO, +C 5 2CO
+ Phan Ung khir Fe;0s.

0
CO + 2Fe,05 = FesO4 + CO,
0
FesOs + CO S 3FeO + CO,

tO
FeO + CO — Fe + CO2
+ Phén ng tao xi:
tO
CaCOs3 — CaO + CO2
tO
CaO + SiO; — CaSiOs
2. Thép
- La hop kim cua Fe va C trong d6 ham lugng C it hon 2%C.
- Nguyén liéu: tiy theo phuong phap: Gang, sit, thép phé liéu, chat chay, khong khi nong, dau mazut.
- Nguyén tic: khir cac tap chat Mn, Si, Ca, S, P ¢6 trong gang.

K/

¢ Céc phan ung xay ra trong qua trinh luyén thép:
C+02 t—0> CO;

S+0; i SO;

Si+ 0O t—0> SiO;

CaO + SiO2 t—0> CaSiOs (xi)
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CROM VA HQP CHAT
I. VI TRi TRONG BANG TUAN HOAN
- Céu hinh e nguyén tir: 24Cr: 1522522p®3s23p®3d°4s?.
- Vi tri: 6 24, nhom VIA, chu ky 4, c6 nhiéu e doc than nhat.
Il. TINH CHAT VAT LY
- Mang 1ap phuong tAm khéi, mau tring anh bac, ctrng nhét trong cac kim loai, t°%¢ = 1890°C, D = 7,2 g/cm?®.
- Crom la Kim loai nang.
I11. TINH CHAT HOA HQC
Tinh khir manh:
Cr— Cr¥* + 2e
Cr— Cr¥"+ 3e.
1. Tac dung véi phi kim (tuong tu Al)
- Vi oxi ¢ nhiét d thuong Cr bén do mang oxit bao v¢ ¢ nhiét do cao:

0
2Cr + 30, 5 2Cr,0s
- V6i halogen:

2Cr + 3Cl2 t—0> 2CrCls
2. Tac dung véi nuéce
Cr bén trong nudc do mang oxit bao vé.
3. Tac dung véi dung dich axit (tuong tu Fe)
- Vé6i H': tao mudi Cr?* va Hy
Cr + H,SO4 — CrSO4 + Ho
- V61 HNO3 déc ngudi, H2SO4 dac ngudi: Cr thu dong
- Véi HNO;s lodng, dic nong va H2SOs dic néng — Cré* + H20 + ..
Cr + 4HNO3 — Cr(NO3)z + NO + H20
IV. PIEU CHE
Phuong phap nhiét nhom:

0
Cra0s + 2A1 5 2Cr + ALOg
V. UNG DUNG
C6 nhiéu ing dung trong cong nghiép va trong doi song.
- Trong cong nghiép duoc dung dé san xuét thép:
+ Thép chira tir 2,8 — 3,8% com ¢ do clng cao, bén, ¢ kha ning chdng gi.
+ Thép c6 chira 18% crom la thép khong gi (inoc).
+ Thép chura tir 25 — 30% crom c6 tinh siéu cing, du nhiét do rat cao.
- Trong doi sdng, nhiéu do vat bang thép duoc ma crom. Lép ma crom vira bao vé kim loai khoi bi an mon, vira
tao vé dep cho dd vat.
V1. HOP CHAT CUA CROM
1. Hop chit Crom (II)
a.CrO
- La chét rdn, mau den.
- C6 tinh chét twong ty FeO:
+ CrO la oxit bazo:



CHUYEN PE LI THUYET LUYEN THI - NGUYEN VAN DAM - 0983468878

CrO + 2HCI — CrCl, + H.0
+ CrO 1a chét kh:

0
4CrO + 0, = 2Cr,0s
b. Cr(OH);
- LA chat rdn, mau vang.
- Tinh chét hoa hoc:
+ La oxit bazo:
Cr(OH), + 2HCI — CrCl + 2H,0

Cr(OH): t—0> CrO + H20 (nung khéng c6 khdng khi)
+ La chat kh:
ACr(OH)2 + Oz + 2H,0 — 4Cr(OH)s (dé ngoai khong khi)
Cr(OH)2 + 4HNO3 — Cr(NOz3)3 + NO2 + 3H20
- Biéu ché:
CrClz + 2NaOH — 2NaCl + Cr(OH). (khdng c6 khong khi)
¢. Muéi Cr(II)
La chét khtr manh:

2CrClz + Cl2 t—0> 2CrCls
2. Hop chét Crom (I1I)
a. Cro03
- Chét ran, mau lyc thdm, khong tan.
- Tinh chat hoa hoc: La chit ludng tinh twong ty Al,Os:
Cr203 + 6HCI — 2CrCl3z + 3H20
Cr203 + 2NaOHdac — 2NaCrO2 + H>0 hay Cr,03 + 2NaOHdac + 3H2.0 — 2Na[Cr(OH)4]
- bicu ché:

(NHa4)2Cr207 t—0> N2 + Cr203 + H20
b. Cr(OH)3
- La chét két tha mau luc xam.
- CO tinh ludng tinh tuwong tu AI(OH)3
Cr(OH)z + 3HCI — CrClz + 3H20
Cr(OH)sz + NaOH — NaCrOz + 2H,0 hay Cr(OH)sz + NaOH — Na[Cr(OH)]
- Diéu ché:
CrCl3 + 3NaOH — Cr(OH)z + 3NaCl
¢. Muéi Cr(III) (hay gip: phén crom-kali : K2SO4, Cr2(SO4)s.24H20 hay KCr(SOs)2.12H,0)
- Trong moi truong axit 1a chat oxi hoa:
2Cr¥* +Zn — Zn*" + 2Cr*
- Trong mdi trudng bazo 1a chat khir:
2Cr3* + 160H" + 3Br, — 2Cr04> + 6Br "+ 8H20
Hay 2CrO, + 80H" + 3Br2 — 2Cr04> + 6Br “+ 4H,0
3. Hop chit Cr (VI)
a. CrO3
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- La chét rin mau d6 tham.
- Tinh chét hod hoc:
+ La oxit axit:
CrOs3 + H2O — HoCrOg4
2CrO3 + H20 — H2Cr207
+ La chat oxi h6a manh: nhiéu chat béc chay khi tiép xtc voi CrOs
2CrOs3 + 2NH3z — Cr203 + N2 + 3H20
b. Muéi Crom (VI)
- Mubi cromat CrO4? ¢6 mau vang, mudi Cr207% ¢6 mau da cam déu bén. Trong dung dich c6 cin bang:
2Cr04% + 2H* < Cr,07% + H.0
- Mudi crom (VI) déu c6 tinh oxi hda manh:
K2Cr207 + 14 HCI — 2KCI + 2CrCl3z + 3Clz + 7H20
K2Cr207 + 6FeS0O4 + 7TH2S04 — Cr2(S04)3 + 3Fe2(S04)3 + K2SO4 + 7H20
K2Cr207 + 6KI + 7H2S04 — Cr2(S04)3 + 4K2SO4 + 312 + 7TH20
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PONG VA HQOP CHAT CUA PONG
I. VI TRi TRONG BANG TUAN HOAN
- Céu hinh e nguyén tir: 20Cu: 1522522p%3s23p®3d1%4s?.
- Vitri: 6 29, chu ky 4, nhom IB.
- Cau hinh e ciia cacion:  Cu*: 1s225%2p®3s23p®3d*°
Cu?* : 1522522p®3s23p°®3d°
Il. TINH CHAT VAT LY
- Mang 1ap phuong tam dién.
- Mau d9, déo, dé kéo soi, dat mong. Dan dién va nhiét tdt chi kém bac, t%¢ = 1083°C, D = 8,98 glcm?.
I11. TINH CHAT HOA HQC
Tinh khir yéu:
Cu— Cu®* +2e
1. Tac dung véi phi kim
- Vi oxi tao mang CuO bao vé:

to
2Cu + O —» 2Cu0O
& 800 - 1000°C:

0
CuO + Cu S Cuz0
- Vi Clo:

tO
Cu + Cl, —» CuCl,
-Voi S:

tO
Cu+S - CuS
2. Tac dung véi axit
a. Voi H*
Cu khong phan ing nhung khi ¢6 O2:
2Cu + 4H* + O, — 2Cu?* + 2H,0
b. Voi HNO3z va H2SO4 dic néng
Cu + 2H2SO4 — CuSO4 + SO2 + 2H20
Cu + 4HNO3 — Cu(NOz3), + 2NO2 + 2H20
3. Tac dung véi dung dich mudi
Cu + 2AgNO3 — Cu(NOs)2 + 2Ag
Cu + 2Fe** — Cu*" + 2Fe?*
IV. UNG DUNG
- Nhiing tng dung ctia dong chu yéu dya vao tinh déo, tinh dan dién, tinh bén va kha ning tao ra nhiéu hop kim.
- Hop kim ciia ddng ¢6 nhiéu tng dung:
+ Pdng thau 1a hop kim Cu — Zn ¢6 tinh cimg va bén hon dong ding ché tao chi tiét may, ché tao cac thiét
bi diing trong cong nghiép tau bién.
+ Pdng bach 1a hop kim ctia Cu — Ni ¢6 tinh bén, dep, khong bi an mon trong nudc bién. Dong bach dugc
ding trong cong nghiép tau thuy, ddc tién. ..
+ Pong thanh 13 hop kim Cu — Sn dung dé ché tao may moc, thiét bi.
+ Hop kim Cu — Au dung dé duc tién vang, vét trang tri.
V. HQP CHAT CUA PONG
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1. Hop chit dong (I)
a. Cuz0: chit rin mau do gach, khong tan
- Tac dung voi axit:
Cu20 + 2HCI — CuCl2 + H20 + Cu
- Dé bi khir:
Cu20 + Hy —» 2Cu + H0
b. Cu(OH): két tia mau vang
Dé bi phan huy:
2CuOH — Cu20 + H20
2. Hop chit dong (1I)
a. CuO
- Chét rén, mau den, khong tan.
- Tinh chét hoa hoc:
+ La oxit bazo:
CuO + 2HCI — CuCl; + H20
+ La chat oxi hoa:
CuO +H2 » Cu + H.0
CuO + C2Hs0H — CH3CHO + Cu + H20
3Cu0 + 2NH3z — 3Cu + N2 + 3H.0
- Biéu ché:

0
Cu(OH)2 - CuO + H;0
0
CUCO3.Cu(OH)2 - 2CUO + H20 + CO;

2Cu(NO3) t—o> 2CuO +4NO; + Oz
b. Cu(OH):
- Két tia mau xanh.
- Tinh chét hoa hoc
+ La bazo khong tan:
* Téc dung voi axit:
Cu(OH); + 2HCI — CuCl; + 2H,0
* Dé nhiét phan:
Cu(OH): t—0> CuO + H20
+ Dé tao phurc:
Cu(OH)2 + 4NH3z — [Cu(NH3)4](OH)2
+ La chat oxi hoa:
2Cu(OH)2 + R-CHO —» R - COOH + Cu20 + 2H20
- Piéu ché:
CuSO4 + 2NaOH — NazSO4 + Cu(OH)2
¢. Muéi Cu(Il):
Céc dung dich mudi ddng (I) déu c6 mau xanh.
- Tac dung véi kiém:
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CuSO4 + 2NaOH — Na SO4 + Cu(OH)2

- Tac dung vo6i dung dich NHa:
CuSO4 + 2NH3 + 2H20 — Cu(OH)2 + (NH4)2SO04
Cu(OH)2 + 4NHz — [Cu(NH3)4](OH)2

- CuSOy4 hédp thu nudc thuong dung phat hién vét nude trong chét 1ong:
CuSO4 + 5H20 — CuS04.5H20 (mau xanh)
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MOT SO KIM LOAI KHAC
I. Bac
- Céu hinh va vi tri: 47Ag: [Kr]4d'°5s: 6 47, chu ky 5, nhom IB
- Mém, déo, mau tring, dan dién, dan nhiét tot nhat trong cac kim loai, t°%c = 960,5°C, D = 10,5 g/cm®.
- Tinh khir yéu: Ag — Ag"* + 1e.
+ Khong tac dung véi Oxi ngay ca nhi¢t do cao
+ Khong tac dung véi H'
+ Tan trong HNO3, H>SO4 dic:
Ag + 2HNO3 — AgNO3 + H20 + NO2
+ Ag c6 mau den khi tiép xtic voi khong khi hodc nudce c6 HaS
4Ag + 2H,S + 02 —» 2A020 + 2H20
Il. Vang
- Cau hinh va vi tri: 70Au: [Xe]4f*5d'%s' — 6 79, nhom IB, chu ky 6.
- Mau vang, mém, déo, dan dién va dan nhiét tot chi thua bac va déng, D = 19,3g/cm?, t%. = 1063°C.
- Tinh khir yéu hau nhu khong phan tng chi tan trong nudc cuong toan va tao phirc v6i ion CN':
Au + HNO3s + 3HCI — AuCls + 2H20 + NO
I11. Niken
- Cau hinh va vi tri: 2gNi: 15?2522p®3s23p®3d®4s? — 6 28, chu ky 4, nhom VIIIB
- Mau tréng bac, rat cing, D = 8,91g/cm3, t%¢ = 1455°C.
- Tinh khtr yéu hon Fe: O nhiét do thuong Ni bén voi khong khi, nude va mot sb dung dich axit do c6 16p oxit
bao vé, ¢ nhiét d6 cao phan tng vdi O2, Clo, HNO3 dac nong...
IV. Kém
- Céu hinh va vi tri: 30Zn; 1522522p%3s23p®3d*%4s2 — 6 30, chu ky 4, nhom 11B
- Mau lam nhat, gion & nhiét d6 thuong, déo & nhiét &6 100-150°C, D = 7,13g/cm?, t%. = 419,5°C, t% = 906°C.
- Tinh khir manh tic dung v&i nhiéu phi kim, dung dich axit, kiém va mudi. Trong khoéng khi va nudc bén do
mang oxit bao vé.
V. Thiéc
- Cau hinh va vi tri: 50Sn: [Kr]4di°5s?5p? — 6 50, chu ky 5, nhém IVA
- Mau trang bac, déo, t%c = 232°C, t% = 2620°C. Thiéc xam bén & < 14°C ¢ D = 5,85g/cm?®. Thiéc tring bén &
>14°C ¢6 D = 7,92g/cm®.
- Tinh khir yéu hon Zn va Ni: O diéu kién thuong khong phan (mg véi O & nhiét do cao tao SnO2, tan cham trong
HCI, H2S04 lodng tao mudi Sn(II), voi HNO3 lodng tao mudi Sn(Il) nhung khong giai phong Hz, véi HNO3 va
H2S04 dic tao Sn(IV). Thiéc tan trong kiém dic nhung bén ¢ dk thuong do 16p oxit bao vé.
VI. Chi
- C4u hinh va vi tri: g2Pb: [Xe]4f**5d'%65%6p? — 6 82, nhém IVA, chu ky 6.
- Mau tring hoi xanh, mém, dé dat mong, kéo soi; D = 11,34g/cm?; t%; = 327,4°C, t% = 1745°C.
- Tinh khir yéu. Mic du Pb dung trudc H nhung khong tan trong HC1, H2SO4 lodng do tao két tia bao vé, tan
nhanh trong H2SO4 dic do tao Pb(HSO4), dé tan, tan dé trong HNOj3 lodng, tan cham trong HNO3 dic, tan cham
trong kiém dic néng. Pb bén trong khong khi do 16p oxit bao vé nhung khi dun néng thi tao PbO, Pb khong tac
dung vé1 nude nhung bi an mon tao ra Pb(OH)s.
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HOA PHAN TICH

I. Nhén biét mét so cation:

Nguyén tdc: Thém vao dung dich can nhén biét mot thude thir tao véi ion d6 mot san phém dac trung: két taa,

hop chét c6 mau, chat khi...

STT | lon Thudc thtr Hién tuong Phuong trinh phan Gmg
1 Na* Mau ngon Ira Mau vang
2 K* Mau ngon lura Mau tim
3 | NH¢ OH- Khi mui khai NHs" + OH — NH3 + H20
4 | e SO4* Ket tiia trang Ba®* + S04* — BaSO4
CrOs* Két ta vang Ba?* + CrO4* — BaCrOq
. AP OH Ket taa keo A" + 30H" — Al(OH)3
két tua tan Al(OH)3 + OH — [AI(OH)4]
OH Két tiia xanh Cr¥* + 30H — Cr(OH)s
6 cré* ddBrom trong ké'titﬁa Fan Cr(OH)s + OH — [Cr(OH)4]
OH- mat mau 2Cr¥* + 160H- + 3Br; — 2CrO4> + 6Br "+ 8H,0
OH Két taa hoi xanh Fe?* + 20H — Fe(OH).
, -~ Chuyéfl sang nau do 4Fe(OH)2 + Oz + 2H20 — 4Fe(OH)s
MnO4 + H* Mat mau tim MnOs + 5Fe?" + 8H" — Mn?* + 5Fe3* + 4H,0
HNO3 dnong Khi nau do Fe?*+ 2H" + NOs — Fe** + H,0 + NO
OH" Két tiia 46 nau Fe®* + 30H — Fe(OH)s
8 Fed* SCN- Mau d6 mau Fe3* + 3SCN-— Fe(SCN)3
Cu Dung dich xanh 2Fe3* + Cu — 2Fe?" + Cu?*
9 | cu* NH; Ketie; Eﬁ ;i)nzung Cu™ + 2NHs + 2H;0 > Cu(OH): + 2NH,*
dich xanh lam Cu(OH)2 + 4NH3 — [Cu(NH3)4](OH)2
0 | Nz NG Két tiia xanh lyc, tan Ni?* + 2NHs + 2H,0 — Ni(OH), + 2NH4*
trong NHs du Ni(OH)2 + 6NH3 — [Ni(NHz3)s](OH)
11 | Ag' cr Kettua Si'zgdlan frong Ag* + CI' - AgCl
12 Ca?t COs Két tua tréng tan trong Ca2* + COs> — CaCOs
CO2 du
13 e Quy tim Do

Muoi cacbonat

Co khi thoat ra

II. Nhén biét mét s6 anion:

Nguyén tic: Dua vao tinh chat vat 1i (mau) va tinh chit hoa hoc dic trung dé nhan biét.

STT

lon

Thudc thir

Hi¢n tugng

Phuong trinh phan tmg

1

NOs

Cu+H*

Dung dich xanh, khi
hoa nau

3Cu + 8H" + 2NO3” — 3Cu?" + 2NO + 4H,0
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2 | sog BaZ*, H* Ket tha trang khong BaZ* + S04 —> BaSO4
tan trong H
3 cr Ag' Két tha tring tan trong Ag® + ClI"— AgClI
NH3 AgCl + 2NH3 — [Ag(NHz)2]CI
4 | cos H khi lam duc nu6c voi 2H* + COs* - H20 + CO;
trong CO2 + Ca(OH)2 —» CaCOs + H20
; o Pb?*, Cu®* Két tha den , Cu?* + 8% — CuS
H* Khi mui trimg thoi 2H*+S?% — H,S
6 Br- Ag’ Két tiia vang nhat Ag* + Br “— AgBr
7 | POS& Ag* Két tha vang 3Ag* + POs* — AgsPOs
8 I Ag* Két tha vang Agt+ 1 — Agl
9 | SOs* H* Khi mui hac 2H* + S03% — H20 + SO,
10 | AlOY H* Két tua roi két taa tan H' + AlDz + FgO = Al(OH);
AI(OH)3 + 3H® — AIF* + 3H,0
11 | CrO4* Ba’* Két tha vang Ba’* + CrO4> — BaCrOs
19 OH- Quy tim X{:lnh
Phenolphtalein Hong

I11. Nhin biét mdt s6 khi

Nguyén tdc: Dua vao tinh chét vat 1y (mau séc, mui) va tinh chét hoa hoc dic trung dé nhan biét

STT | Khi Thudc thir Hi¢n tugng Phuong trinh phan Gng
Mau vang luc
1 Cl, Gidy mau am Mat mau Nudc clo 4m c6 tinh tiy mau
KI+ho tinh bot Mau xanh tim Cly + 2KI — 2KCI + I
Mui trimg thoi
2 HaS Cu?*; Pb?* Két tia den Cu?* +S* — CuS
3 SO2 | Dung dich Br» Mat mau SOz + 2H20 + Br — H2SO4 + 2HBr
CO2 | Nudc voi du Két tha tring CO; + Ca(OH), — CaCOs + H,0

Mau nau d6 mat mau

> | NO khi 1am lanh 2NO2 = NzO4

6 NH3 Quy tim Xanh, mui khai

7 02 Tan dom Bung chay

8 O3 | KI+hd tinh bot Mau xanh tim 2KI + H20 + O3 — 2KOH + I + O3
9 coO Cuo, t° den — do CuO + CO — Cu+CO2

10 NO Khéng khi Hoéa nau 2NO + O2 - 2NO2

IV. Nhén biét chit ran

Nguyén tic: Hoa tan chét rin bang dung dich thich hop rdi chuyén vé dang nhan biét ion

Thir ty hoa chit dung dé hoa tan tir don gian dén phuc tap:

H20 — NaOH — HCl — HNO3z — dung dich khac

V. Chuin d¢ dung dich
Mot s6 khai ni¢m:
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Chudn dé 12 phuong phap phén tich dinh lugng dua trén sy do thé tich dung dich thudc thir c6 nong d6 da biét
phéan trng voi mot thé tich x4c dinh dung dich cua chét ¢ né)ng do chua biét can xac dinh.

Dung dich chudn 13 dung dich thudc thir da biét ndng d6 chinh xac. Két qua chuan d6 chinh x4c hon khi nong
dd cua dung dich chuin gén voi néng d6 cua chét can chuén do.

Diém twong dwong 13 thoi diém thude thir phan tng vira di v6i chat can xac dinh ndng do

Chat chi thi 1a nhitng cht gy ra cac hién tugng c6 thé quan sat dugc (d6i mau, két tia, ...) tai thoi diém tuong
duong hodc sat turong duong.

Diém cudi chuan d6 1a thoi diém dimg chuan d6. Diém cudi chuin d6 cang gan diém twong dwong cang tot.
Dung cu chuin d$ thwong dung:

b |

Calibrated

)] Pasteur pipet

I
e

Filter-tip
pipet

Fittering pipet

Chuén dd axit - bazo:

Nguyén tic: Tai thoi diém twong duwong s6 mol H* = s6 mol OH"

Chi thi axit - bazo thuong gap: metyldacam, metyl do, phenolphtalein, ...
Chuén d¢ oxi héa - khir:

Nguyén tic: Tai thoi diém tuong dwong s6 mol e cho = s mol e nhan
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HOA HQC VA CAC VAN PE PHAT TRIEN KINH TE, XA HOI, MOI TRUONG

I. HOA HQC VA VAN PE KINH TE

1. Nang lwgng va nhién li¢u
a. Vai tro cua nang luong

Nhién liéu 13 cac chat dét chay sinh ra ning lwong (nhiét ning). Moi qua trinh hoat dong cua con ngudi
déu can ning luong va nhién lidu. Nhan loai khong thé ton tai va phat trién néu thiéu nang luong. C6 nhiéu ngudn
nang luong: mit troi, lwong thuc, gd, gid, nudc, dau mo, khi thién nhién, than d4, cac chit co phan rng hat nhan...
Cac dang nang lugng cling da dang: nhiét nang, di¢n nang, quang nang, dong nang, ... Cac dang nang luong nay
c6 thé chuyén hoa qua lai cho nhau.
b. Vin dé ning lwong hién nay

Nhu ciu khai thac va st dung nhién liéu ngdy mét ting trong khi cac ngudn ning luong khong phai 1a vo
tan. Mit khac khai thac va str dung nhién liéu hoa thach con gay 6 nhiém méi truong va lam thay ddi khi hau toan
cau.

c. Hoa hoc gop phan gidi quyét vin dé nang luwong va nhién liéu
- Nghién ctru, san xut va sir dung c6 hiéu qua ngudn ning lugng méi theo huéng hidu qua va phat trién bén vimng.
- Nghién clru ché tao cac vat liéu dic biét chuyén dung, cac thiét bi may moc dé khai thac co hiéu qua nhiing
ngudn niang lugng sach va san co: gio, thiy tridu...
- Nghién ctru sir dung nang luong tiét kiém, tan dung va tai sinh cac ngudn ning luong gay 6 nhiém...

2. Van dé vat liéu
a. Vai tro

Vit li¢u 1a mot trong nhiing ti€u chi dang gid sy phat trién van minh nhan loai. Su phat trién cua céac vat
liéu moi da gop phﬁn tao ra su phat trién cho nhitng nganh kinh té mili nhon ctia nhan loai.
b. Vin dé vit ligu

Nhu ciu vé vat liéu méi ngay cang cao va doi héi cac tinh nang 1i, hoa, sinh cang khac nghiét va dic trung
phil hop véi yéu cau sir dung trong timg linh virc nhét dinh.
c. Héa hoc gop phén gidi quyét vin dé vat liéu

Nghién ctru, ché tao cac loai vat liéu mai: Vit lidu vo co, vat liéu hiru co, vat liéu méi: vat liéu nano, vat
liéu quang dién tur, vat liéu compozit...
I1. HOA HQC VA VAN PE XA HOI

1. Héa hoc va véan dé lwong thuc thuce phflm
a. Vai tro ciia lwong thuwc, thwe phim

Lwong thuc, thyc pham dap ting nhu cau dinh dudng, cung cap nang luong cho con nguoi séng va hoat
dong.
b. Vin dé lwong thue, thuwe phim

Dan sé tang, dat canh tac thu hep — thiéu lwong thuc. Nhu cau vé luong thuc ngay cang cao vé chat luong
dinh dudng ciling nhu v¢ sinh.
c. Héa hoc gép phin gidi quyét vin dé lwong thwce, thuc phim
- Nghién ctru san xuét cac chat hoa hoc c6 tac dung bao v¢ phat trién thuc vat, dong vat, giup tang san luong chét
luong va bao quan tét hon.
- Ché bién thuc pham nhén tao hodc ché bién thuc pham theo cong nghé hoa hoc thay thé nguyén liéu lwong thuc,
thuc pham truyén théng bang nguyén liéu phi luong thue, phi thyc pham.
- Nghién ctru tao gidng méi cho ning suit, chat luong cao. Nghién ctru san xuét cac thuc pham chuyén dung.
Nghién ctru ché bién cac san pham lam ting tinh thAm mi, tinh hdp din cta san pham.
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2. Hoa hoc va van dé may maic
a. Vai tro

May mic 1a mot trong nhirng nhu cau thiét yéu ctia con ngudi giup nhan loai ton tai va phat trién.
b. Vin dé may mdc hi¢n nay

Nhu ciu v& may mic ngdy cang cao ca vé sd lugng va chét lugng tir midc 4m mic du sang mic dep, hop
thoi trang...
c. Héa hoc gop phén gidi quyét vin dé may mic
- Nghién cttu, san xuét cac loai to, soi hoa hoc giam ap luc vé dat danh cho tréng trot va chan nuoi.
- Tao ra cac loai phim nhudém dap tmg nhu cau thim mi da dang ctia con ngudi.
- Ché tao cac thiét bj chuyén dung tao ra cac loai vai da dang, phong phu.

3. Héa hoc va van dé sirc khoe con nguoi
a. Duwgc phim

Hoéa hoc gép phan tao ra nhing loai thudc dic tri ¢ tic dung nhanh, manh hiéu qua, cac loai thudc bd
tang cuong stc khoe cho con nguoi.
b. Chét gdy nghién, chit ma tity va cdch phong chong

Chét ma thy 1a cac chat bi cAm dung hodc phai ding theo chi din cta thay thudc. Ma tiy vao co thé lam
thay d6i mot hay nhiéu chtrc ning sinh 1y. Hoa hoc gép phan nghién ctru 1am 13 tac dung ctia ma tiiy dé ngin chin
tac hai cua n6 hodc hudng vao cac muc dich co loi.
I11. HOA HQC VA VAN PE O NHIEM MOI TRUONG

1. O nhiém khéng khi
- Khai niém: O nhiém khong khi 1a hién tuong 1am cho khong khi sach thay d6i thanh phan, c6 nguy co giy tic
hai dén thuc vat, dong vat, sitc khoe con ngudi va méi trudng xung quanh.
- Khong khi sach gdm N2 (78%), Oz (21%) va luong nhé CO2, hoi nudc... Khong khi 6 nhiém thuong c6 chira
qua mirc cho phép ndng d6 cac khi CO2, CHa, va mot s6 khi doc (CO, NHs, SO, HCI, mot s6 vi khuan gay
bénh...)

2. O nhiém nuéc
- Khai niém: O nhiém nudc 12 hién twong 1am thay doi thanh phan tinh chat cia nuéc gy bat 1oi cho mdi truong
nudc, phan 16n do cac hoat dong clia con ngudi gy nén.
- Nude sach khong chira cac chat nhiém ban, vi khuan gay bénh va cac chit hoa hoc 1am anh hudng dén strc khoe
ctia con ngudi. Nudc 6 nhiém thudng co chira cic chat thai hitu co, cac vi sinh vat giy bénh, cac chat dinh dudng
thuc vat, chat hiru co téng hop, cac chit vo co, chat phéng xa, chit doc hoa hoc...

3. O nhiém méi trwong dat
- Khai niém: La tat ca c4c hién tugng, cac qua trinh lam nhiém ban dat, thay do6i tinh chat 1y hoa ty nhién cia dat
do céc tic nhan gdy 6 nhiém, dan dén 1am giam do phi cua dat.
- P4t sach khong chura cac chit nhiém ban, mot s6 hoa chit héa hoc chi & néng do cho phép. Pat bj 6 nhiém co
chtra doc td, chat gay hai cho cay trong vuot qua ndng do da duoc quy dinh.

4. Nguyén nhén va tac hai ciia 6 nhiém méi truwong

Nguyén nhan gy 6 nhiém moi trudng: do nhan tao (cac hoat dong ctia con ngudi) hodc do tw nhién (bio,
1, nii I, lut, ...)

MBoi truong bi 6 nhidm gay suy giam sirc khoe ctia con ngudi, gy thay d6i khi hau toan cau, lam diét vong
mot s loai sinh vat...

5. Vai tro ciia héa hoc trong viéc nhén biét va xir Iy méi trwong bi 6 nhiém
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Nhan biét moi truong bi 0 nhiém c6 thé qua quan sat (mau sdc, mui vi, su thay ddi ctia moi truong...),
qua thudc thir hodc bang cac dung cu do.

Dé xir Iy moi trudng bi 6 nhidm ngudi ta ding hoa chat loai bo chat thai doc hai hodc chuyén no thanh
chét it doc hai hon hay c6 1ap no trong cac dung cu dac biét hodc khu vuc nhét dinh khong cho n6 lan rong.



