LOI GIOI THIEU

Giao trinh Hoa hoc danh cho cac khoa Cao déng duoc bién soan
v6i nhiing ndi dung co ban ctia Hoa vo co.

Mon hoc gitip cho sinh vién c6 cai nhin tong quat vé nganh Hoa
hoc va dugc trang bi nhitng kién thirc co ban vé cu tao cac chat hoa
hoc va cac quy luat vé su van dong va bién d6i chat theo cach nhin
cac phan tng hoa hoc xdy ra trong co thé song, tir d6 ¢ thé van dung
vao viéc hoc tap cac mon y hoc co sd va y hoc 1am sang.

Trong qua trinh bién soan chic con nhiéu khiém khuyét mong
nhan duoc cac y kién dong gop cua ddng nghiép, sinh vién dé gido
trinh dugc hoan thién hon.
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BAI 1: DUNG DICH

Muc tiéu:

1. Phan biét dwoc cac dinh nghia chat dién li, sy dién li, do dién
I hdng s0 diéen li

2. Trinh bay dwoc dinh nghia axit, bazo theo cdc thuyét axit-
bazo twong ung .

3. Viét dwoc biéu thire tinh pH va pOH ciia cdc dung dich

4. Trinh bay khdi niém dung dich dém va vai tro ciia né trong co thé
1. Mot s6 khai ni¢ém co ban

1.1. Chdt dién li

- Chat dién 1i 12 nhitng chat dan duoc dién khi tan trong nudc
hodc ¢ trang thai nong chay

- Phan loai cac chat dién li:

+ Chdt dién li manh 1a nhiing chat trong dung dich nuéc dién li
hoan toan thanh cac ion. Qua trinh dién li 1a qua trinh mot chiéu
(trong phuong trinh dién li dung déu =)

Vi du: NaCl -> Na" + CI

KOH > K" + OH

+ Chdt dién li yéu 1a nhitng chit trong dung dich nuéc chi dién li
mot phan thanh cac ion con phan 16n ton tai dudi dang phan tir. Qua
trinh dién i 1a qua trinh thuan nghich (trong phuong trinh dién li
ding ddu mili tén hai chiéu “ = )

+ Chat khéng dién Ii 1a nhitng chat khi tan vao nudc hoan toan
khong dién li thanh cac ion (médc dau c6 thé tan hoan toan trong nudc
nhung don vi nho nhat van 1a phan tir ma khong phai 13 ion)

1.2. Sw dién li

Sy dién li 1a qua trinh phan li thanh cac ion trai ddu cta chat dién

li khi tan trong nudc hodc ¢ trang thai nong chay.
13. Dg dien li o

D¢ dién li « 1a dai luong dac trung cho muc d¢ dién li ciia mot
chat. La ti sb giita ndng d6 chit di dién li (C) v6i ndng do hoa tan
(Co)

Xét phan tng:
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MA =—M" + A
-+ —
Ta co: a:_:M:ﬂ
CO Co CO

b dién i a phu thudc vao ban chit ctia chét tan, nhiét do va
nong dd cua dung dich (Co cang nhé thi & cang 16n)

Chat dién Yéu Trung binh Manh
li
bodiénli | 0<a<0,03 | 0,03<x<0,3 03<a<l

Su phéan li Rt it Mot phan Gan hoan toan
ion
1.4 Hang sé dién li K

bé danh gia kha péng phﬁn li cia m(f)t‘ chét,’ngoéi dé dién i
nguoi ta con dung hang so6 dién li (hay hang so can bang) K duoc
dinh nghia theo cong thirc:

MA =M*' + A
M*||A

K== [MA] -l va pK=-IgK

Trong d6 [M*], [A] va [MA] l1a ndng d6 mol ciia ion va phén tir
MA con lai tai thoi diém cén bang
Déi véi mot chat tan nhat dinh thi K 1a mot hz‘ing s6 chi phu thude
vao nhiét do va ban chat cia dung moi
Mot chat dién li cang manh thi K cang I6n va pK cang nho
1.5 Méi lién hé giiva dj dién li (&) va hang so dién li (K)
Khi ar< 0,05 c¢6 thé coi 1- & ~1 thi d6 dién li (¢r) va hang
s6 dién li (K) lién hé véi nhau bang cong thirc:
K

a=_|—
C

0]
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2. Thuyét Axit - bazo
2.1 Thuyét Arrhenius (thuyét dién ly H*, OH")

- Axit 12 nhirng chit chira hydro va co6 thé dién li trong nudc tao
raion H*. _

- Bazo 13 nhiing chét chtra nhom OH va c6 thé dién li trong nude
tao ra ion OH".

Tuy nhién thuyét nay con c6 nhiéu han ché vi chua néu duoc vai
tro cua dung moi nén c¢6 nhing chéat khong chira nhém OH nhung
trong nudc van cé tinh bazo (nhu NHs, cac amin hitu co, cac mubi
KCN, NazS...), hoic chat khong chira H van c6 tinh axit (nhu FeCls,
Cu(NOs)2...)

2.2 Thuyét Brosted-Lowry (thuyét proton)

- Axit 13 tiéu phan (phén tir hodc ion) c6 kha nang cho proton H*
dé bién thanh bazo lién hop

- Bazo 1a tiéu phan (phan tir hoic ion) c6 kha ning nhan proton H*
dé bién thanh axit lién hop

Axit cang manh thi bazo lién hop cang yéu va ngwoc lgi.
Twong tu: Bazo cang manh thi axit lién hop cang yéu va ngwoc lai
Vidu 1:

HCl  + HO0 > CI + HO'
Axit manh Bazo yéu Bazo yéu Axit manh

Trong phan Gmg nay c6 2 cap axit - bazo lién hop la HCI/CI va
H3O*/H20 vi HCI 1a axit rit manh nén CI" 1a bazo rat yéu (yéu dén
ndi khong thé hién tinh bazo, CI" 1a trung tinh). Do d6 phan {ng
khong thé xay ra theo chiéu nguoc lai

NH3 + HO > NH,* + OH-
Vidu2: Bazo Axit Axit lién hop Bazo lién hop

Hai cdp axit/bazo lién hop 1a NH4*/NH3z va H,O/OH-
- Céc phéan tng cho nhén proton dugc goi la phan Ung axit-bazo
3. Po manh axit, bazo
3.1. DY manh axit
Khi mdt axit A tan trong nudc c¢6 can bang sau:
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A + HO = + Hs0 *

Hing s6 axit Ka:  |K, = [B] H,0"|
[A]

Chi s6 axit: pK, =-IgK,

Hing sb axit Ka cang 16n (tc 13 chi sé axit pKa cang nho) thi
axit cang manh
3.2. D manh bazo

Khi mot bazo B tan trong nudc c6 can bang sau:
_

B + H.0 — A + OH-
Hang s6 bazo: |K, = [A] [(;i_l B

Chi sb bazo: | pK, =—IgK,
Hang s6 bazo Kp cang 16n (tirc 1a chi s bazo pKp cang nho) thi
bazo cang manh
3.3. Moi lién hé Ka va Ky ciia mét cap axit-bazo lién hop
Ta co:

B0 |, [ _[AloH ]
" "Bl

K

Nhan K, va Ky, ta co:

K, xK, =[H,0°]]oH ]=K,, =10
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pK, + pK, = pK,, =14
Kw 1a tich s6 ion ctia nudc
4. b6 pH va pOH
4.1. Dinh nghia
- Do pH 1 logarit thdp phan ciia nghich dao ndng d6 HsO*, biéu
thi do axit cua dung dich.

pH =|9[|_|1?]=—|9[H30+]
3

Néu:
+ Moi trudng axit: [H30*]> 107" mol/l hay pH < 7
+Mai truong trung tinh:  [HsO"] = 107" mol/l hay pH =7
+ Mbi truong kiém: [H30*] < 107" mol/l hay pH > 7

Do pOH 14 logarit thap phan cua nghich dao nong 46 OH"

1
pOH :Igm:—lg[OH_]
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4.2. Thang pH
y [e)wbned o | O ;
PR phin Vi g vé mdi trwimg Vi & v vi sinh vit
0 1079 Acid ritne dim dic Fomoplesme
Acrophius oshimae
Y w0t Dich 4y diy, sodi mrde néng axit Dunsieda acidophia
% 0 Nurde ép chanh Crancium ¢ akdarum
g odac us hoosdans
" Dich axit & md Qrolodus acadoc akdar
3 v Ghm
v Nude ép ci chua, cam
¢ W Dﬁr‘laﬂl
Pho mit, bip cii
s 10 Bink my Physarum polycephabum
Thit b3, thit gh ACanhamonda ¢ asteland
6 10 Nurde wara Lactodacius scidophius
St £ cok, Prevdomonat seruvpinosa,
Nede bot Euplena pracs, Paramecium bursana
T o0 Trang tish : -
ng nu:u.mﬁ -
8 10 Nude biln NEOSOmOnas 9.
Dit rit kidm
10
H3 yaxde kibm
10 0* Xi phdrg MCrocysta servpnose
Bacdus acalophivy
1" 10" Mmaahg
172 [T MMC{MW&
= Thade tiy tring
1310 Thode thy dug clng
" oo0*

4.3. Cong thure tinh pH cua cac dung dich

- pH cia dung dich axit manh (HNOs, HCI, HBr, HI, HCIOa4,
HSCN, H2SOs ...)

Dung dich axit manh HA, ndng d6 Ca>10°M

HA + H,O => A + Hs30"
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pH =- Ig CA
- pH cia dung dich axit yéu (CH3COOH, H2COs...)
Dung dich axit yéu HA, néng d6 Ca> 10°M, nong do [H30] <<
Ca (trc 1a coi HA phan li khong déng ké)

HA + H,O => A + H30"

1
pH =§(pKa -1gC,)

- pH ctia dung dich bazo manh (NaOH, KOH, Ba(OH)2...)
Dung dich bazo manh B, nong ¢6 Cg > 10°M

B+ HO > HB" + OH

pH =14+19C,

- pH cia dung dich bazo yéu (NH4OH)
- Dung dich bazo yéu B, nong d Cs2> 10°M, coi bazo phan li
khong dang ké

1
pH =l4—§(pr -19C,)

5. Dung dich dém va chat chi thi pH
5.1 Dung dich dém (hé dém)

5.1.1 Khai niém

Dung dich dém 1a dung dich co gia tri pH hau nhu khong thay
d6i khi pha lodng hodc thém mot lugng nho axit manh hay bazo
manh vao no.

Dung dich dém chtra mot cAu tir ¢6 tinh axit dé trung hoa OH"
thém vao hé va mot ciu ti co tinh bazo dé trung hoa H3O" thém vao
hé. Cac ciu tir d6 khong thé 13 axit va bazo bat ki, boi vi chiing phai
cling ton tai trong dung dich ma khong trung hoa 1an nhau. Nhu vay
chi c¢6 thé 1a 2 cau tir cia ciing mot cip axit-bazo lién hop.
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H¢ dém la mot dung dich cua 1 cap axit-bazo lién hop ma 16t
nhdt la nong do cia dang axit va cia dang bazo xdp xi nhau.

Vi du: Hé dém CH3COOH/CH3COO"

- Khi thém mdt lugng axit manh (tirc 1a thém H3zO") vao hé thi
bazo cua hé (1a CHsCOO") s& trung hoa va chuyén axit manh thém
vao thanh axit yéu caa chinh hé qua phan tng:

HsO" (thétmvao) + CH3COO" > CH3COOH + H0

Nho d6 pH ctia hé hau nhu khong thay dbi

- Khi thém mot lugng bazo manh (tic 1a thém OH") vao hé thi
axit cia h¢ (1a CH3COOH) s€ trung hoa qua phéan tng:

CHCOOH + OH (thtmvao) -> CHsCOO + H20
Nho d6 pH cua hé hau nhu khong thay d6i
5.1.2. Cong thirc tinh pH cua hé dém
pH = pKa + Ig([mudi]/[axit])

5.1.3. Vai tro cua hé dém trong co thé

Chi s6 pH 1a rat quan trong vi pH diéu khién téc do ciia cac phan
g sinh hoa ciia co thé. N6 kiém soat hoat d6 ciia enzym ciing nhu
tdc do di chuyén dién qua co thé. Nhirng thay d6i cua pH du rat nho
so voi binh thuong cling gdy ra nhiing bién dbi 16n cia cac phan img
bén trong té bao: mot sd phan tmg bi kich thich, mot sb phan tmg bi
trc ché. Néu pH thap hodc quéa cao déu anh hudng dén sirc khoe hoidc
c6 thé gy tir vong,

Nhung trong co thé ching ta c6 mot “hé théng ky diéu” nham
duy tri d6 pH trong pham vi hep giita pH 1a 7,35 dén 7,45 goi 1 hé
dém. Nho h¢ dém ma pH trong mau luén dugc on dinh.

Cé6 3 hé¢ dém quan trong trong co thé 13 hé dém bicacbonat, hé
dém photphat, hé¢ dém protein

* H¢ dém bicacbonat: H,COs | B.HCO3 (Trong dé B la ion Na*
hodc ion K*)

H¢ dém bicacbonat ch1em khoang 7- 9% kha nang dém cta mau.
Tham gia hé dém nay gém co axit cacbonic voi mudi kiém
bicacbonat natri hay bicacbonat kali. Néu trong cic san phiam cua
qué trinh trao d6i chat chuyén vao mau chtra nhiéu axit thi s& xay ra
phan ung trung hoa cac ion H+ bdi mudi bicacbonat, axit cacbonic
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thira s& dugc phdi thong khi ra ngoai vi sy tang ndng do H+ s& kich
thich trung khu hé hip, con néu trong mau chira nhiéu bazo thi s&
xdy ra phan Ung trung hoa cac ion OH- bdi axit cacbonic

Vi du: axit lactic dugc tao ra trong qua trinh duong phan di vao
mau, s& két hop véi NaHCO; dé tao thanh lactatnatri va axit
cacbonic. Axit cacbonic 13 mot axit yéu s& duoc thai ra ngoai qua
dudng ho hép

Axit lactic + NaHCO3 -> lactat natri + H2COg
H.CO3 - CO2 + H20O

* Hé dém photphat: B.H2PO4 | B2.HPO4 (Trong doé B la ion Na*
hodc ion K¥)

H¢ dém photphat cling hoat dong tuwong tuy nhu hé dém
bicacbonat nhung tac dung yéu hon. Tham gia hé dém nay gdm co
mudi photphat monoaxit va mudi photphat diaxit. Néu trong cac san
pham ctia qua trinh trao d6i chat chuyén vao mau chua nhiéu axit thi
s€ xay ra phan ng trung hoa cac ion H* boi mudi photphat diaxit,
con néu chira nhiéu bazo thi s& xay ra phan ung trung hoa céc ion
OH- béi mudi photphat monoaxit

* H¢ dém protein (P ): H.P / B.P va H.Hb / B.Hb hay H.HbO2 /
B.HbO2 (Trong do B la ion Na+ hodc ion K+ )

Hé dém protein gébm c6 céac loai protein trong huyét tuong va
hemoglobin, hodc oxi hemoglobin trong hong cau. Pay 1a hé dém
quan trong nhét trong cac h¢ dém cua mau. Chiém t&i 1/6 hé dém cua
mau va chiém 3/4 lugng axit cacbonic ciia mau.

Phan g duogc biéu thi bang cong thirc tdng quét sau:

B.P + H2CO3 - H.P + B.HCOs3

Hé dém protein c6 hiéu qua nhat 1a huyét ciu t6 hemoglobin
(Hb) chira trong hong cau. Hb c6 kha ning dém gip 10 lan cac
protein khac ctia huyét twong.

H.COs trong mau ting cao sé& thdm vao hdng cau va tranh
cation ciia Hb, von 1a mot axit rat yéu, nén bién thanh bicacbonat

B.Hb + H2COs - H.Hb + B.HCOs

Kha ning gan véi cac cation ciia hemoglobin 16n gap 3 1an so voi

protein huyét trong va lugng hemoglobin nhiéu gip hon 3 lan
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protein huyét twong, nén hé dém hemoglobin 16n gép 10 1an hé dém
protein trong huyét tuong.

5.2. Chdt chi thi mau

Chét chi thi mau 1a chét c6 kha ning thay d6i mau khi thay déi
pH cua dung dich

Chét chi thi mau Maudméi | Khoangbiéndoi | Mau dmdi trudng
truong axit mau bazo

Metyl da cam d6 da cam 31-44 vang

Quy do 5-8 xanh

Phenolphtalein khéng mau 8-10 d6 (hong)

6. Mudi

6.1 Dinh nghia

Mudi 12 nhitng hop chat ma phan tir gdm cation kim loai lién két
v6i anion gbc axit

Vi du: NaCl, BaSOg4

Ngoai tru:

- Cation c6 thé 14 ion amoni (NH4*)

- Anion c6 thé 1a gbc hidrocacbon hay gbc rugu

6.2 Dung dich muoi

Khi tan trong nudc, mubi phan li thanh cac ion (su dién 1i). Dung
dich mubi 13 nhitng dung dich c6 chira cation va anion tao nén mubi
ay.

6.3 Phan loai muoi

6.3.1 Mudi trung hoa

Mudi ma trong gdc axit khong con hidro

- Mu01 binh thwong: Mudi chi gdm mot loai cation va mot loai
anion gbc axit

Vi du: NazSOa4, FeCls,...

- Muéi kép: Gom nhiéu loai cation khac nhau két hop voi mot
loai anion gdc axit

Vidu: KAI(SOa)2

- Mudi hén tap: Gom mét loai cation két hop voi nhiéu loai
anion gdc axit khac nhau:
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Vi du: CaOCl,
6.3.2 Mudi axit
Mubi ma trong gdc axit van con hidro. Mudi axit chi c6 véi da
axit (nhiéu H)
Vi du: NaHSO4, NazHPO3
6.3.3 Tinh axit, bazo cua dung dich muoi
- Dung dich mudi cation bazo manh-anion axit manh la dung
dich trung tinh
- Dung dich mubi cation bazo manh-anion axit yéu la dung dich
¢6 tinh kiém
- Dung dich mubi cation bazo yéu-anion axit manh 1a dung dich
c0 tinh axit
- Dung dich mubi cation bazo yéu-anion axit yéu:
+ Ka = Kb: Dung dich c6 méi truong trung tinh
+ Ka > Kp: Dung dich c¢6 méi trudong axit
+ Ka < Kp: Dung dich c6 méi trudng kiém
7. Nong d dung dich
+¢ Khai niém:
Néng do la dai lugng dung dé chi ham luong cua mat cau tir
(phan tir hay ion) trong dung dich.
Céc loai ndng do thuong dugc dung trong hoa hoc:
7.1 Nong d thé tich:
Nong d6 thé tich ctia mot chét 1ong 1a ty 1¢ thé tich cua chat 1ong
d6 va thé tich cia dung moi. (thudng 1 nudc).
Vi du: dung dich HCI 1:4 13 dung dich gdm mot thé tich HCI dic
(c6 d=1,185g/ml) va 4 thé tich nudc.
7.2 Nong d¢ phan tram khoi lwong:
Nong d6 phan trim khdi lugng ciia mot chét trong dung dich 1a
s6 gam chét d6 tan trong 100 g dung dich.
Vi du: dung dich NaCl 25% la dung dich c6 chta 25g NaOH
trong 100 g dung dich, tirc dung dich gdm 25g NaOH va 75g nudc.
7.3 Nong dé mol:
Nong d6 mol ctua mot chét 1a sé mol chat d6 trong 1 lit dung
dich.
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Ki hiéu: M hoac mol/l.
Vi du: dung dich NaOH 0,1M tac la dung dich chaa 0,1 mol
NaOH trong 1 lit dung dich.

n
Cong thuec: Cu = \7

Véin : s6 mol chit tan (mol)
V: thé tich dung dich (lit)

7.4 Nong d dwong liwcong:

7.4.1 Duong lvong

Puong luong ciia mot nguyén t6 1a khéi lwong cua nguyén té do
két hop (hay thay thé) 8 phan khéi luong oxi hay 1,008 phan khdi
luong hidro.

Ki hiéu duong luong: B

Theo dinh nghia: By =1,008; Do = 8
Vi dy: 35,5 phan khi lugng Clo két hop v6i 1,008 phan khéi lugng
hidro, vay Dc) = 35,5

7.4.2 Dinh ludt dwong luwong

“ 86 duong lugng cua cac chét tic dung véi nhau hoan toan bao
gio ciing bang nhau”

Vidu: A+B—>C+D

Hai chét tac dung hoan toan vé&i nhau thi duong lugng cua ching
phai bang nhau.

- Néu goi Va 1a thé tich dung dich chit A; Na la néng d6 duong

lwong ctia dung dich A; Vg va N g 14 1a thé tich va nong d6 dung

dich chét B ta c6:

Va.Na= Vs .Ng

- Néu ma (g) chit A tac dung hét v&i ms (g) chat B thi:

mA mB
D, Dg

Vi dy: Khi oxi hoa can than 0,253g Mg, duoc 0,420 MgO. Tinh

duong lugng ciia Mg
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b My, xDs  0,253x8 _1215
Ms mg 0,420 — 0,253 ’

7.4.3 Puwong lwong ciia nguyén to, hop chdt:
7.4.3.1 Puwong lwong ciia nguyén t6 A bang khdi luong nguyén tir
ctia A chia cho s6 oxi hod Z cua né khi tao thanh hop chat.
b, Z
A: Khbi lugng nguyén tir ~ Z: S6 oxi hoa ctia nguyén tir
Vi du: Fe c6 A=56, s6 oxi hoa +2 thi duong lugng cua Fe 1a 28

7.4.3.2 Puong lwong ciia mot hop chdt bang khoi luong phan tir
cua chat @6 chia cho so oxi hoa Z

M
Dhc = ?
M: Khoi lugng phan tur Z: SO oxi hoa

Trong d6 Z c6 y nghia khac nhau tuy tirng loai phan tng
- Pwong luwgng cia mét oxit kim loai:
Puong luong cia mot oxit kim loai bang khdi lugng phan tir cta
oxit d6 chia cho tong hoa tri ciia kim loai trong oxit d6
Vi du: Puong lugng ctia AloO3z la
102

3x2
- Puwong luwgng ciia mét axit:
Buong luong cua mot axit bang khéi lwgng phén tir cia axit chia
cho s6 nguyén tir hidro dugc thay thé & trong phan tir axit d6
Vi du: H2S04 + NaOH = NaHSO4 + H20
Ph2sos = 98
H2SO4 + 2NaOH = NaxS04 + 2H.0

Prasos = 98/2 =49
- Puwong luwgng cia mit bazo:
Puong luong cia mot bazo bang khdi lwong phan tir ctia bazo

=17
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chia cho s6 nhém OH ctia mot phan tir bazo thuc t& tham gia phan
ing

Vi du: H2S04 + NaOH = NaHSO4 + H20

Pnaon = 40

- Pwong lwong ciia mt mudi:

Puong lugng ciia mot mudi bang khdi lugng phan tir cia mudi
chia cho tong dién tich dwong phan kim loai (ciing 1a tong dién tich
phan gc axit)

Vi du: Puong luong ciia mubi Alx(SO4)s 12

342 57
3x2

- Trong phan ung oxi hoa khir:

Puong luong cia mot chat bang khéi luong phan tir cta chat do
chia cho sb electron ma mot phan tir chat khir cho (hay mot phan tur
chat oxi hoa nhan)

Vi du: 2FeCls + SnCl, = 2FeCl, + SnCly

AFeCI3 = % =162,5

Dsnciz = 189,7/2 = 94,85

7.4.4 Nong dg dwong heong ciia mét chat: 1a sb mol duong luong
(D) ctia chit d6 trong mot lit dung dich hodc s6 milimol duwong luong
(mD) cta chit d6 trong 1ml dung dich. Thuong ki hi€u 1a Cn ; don vi
la N.

Vi du: dung dich NaOH 0,1 N 1a dung dich chtra 0,1 mol duong
lurgng NaOH trong 1 lit dung dich cua no.

Néu a 1 s6 gam chét tan trong V lit dung dich (hoac a la s0 mg
chat tan trong V ml dung dich) va D 1a khdi lugng mol duong lugng
(D) thi 6 thé tinh ndng d6 duong luong theo cong thirc sau:

» DV (N)
Néu a bicu dién theo gam , V theo ml thi

CN
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a=<1000

D=V N)

Tir cong thirc trén suy ra Cn.V 14 s6 mol duong lwong néu V tinh
theo lit va 1 s6 milimol dwong lugng néu V tinh theo mililit.

7.5 Nong dp phén tri¢u va phan ti:

Déi v6i cac dung dich rat loang hodc c6 ham luong rat nho ngudi
ta thuong dung khai ni¢m nay.

Phan triéu (ky hiéu: ppm) 12 s6 microgam chét tan c6 trong 1 gam
dung dich.

N:

~m (9)

= 10° (ppm
opm mdd(g)x (ppm)

Vi du: dung dich Au®* ndng do 1ppm tic 1a dung dich c¢6 chua
lug Au trong 1 gam dung dich.
Dbi voi cac dung dich lodng hon, nguoi ta dung phan ti, ki hiéu

ppb
~m(9)

ppm
dd

x10° (ppb)
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BAI 2 : CAC NGUYEN TO KIM LOAI KHOI IA, I1A

* Muc tiéu:

1. Xac dinh dwoc vi tri va dac diém vé céu tric electron ciia cdc
kim loai nhom I, la.

2. Liét ké mét sé tinh chat héa hoc cia cde don chat

3. Viét duoe phwong trinh phan vmg ciia cdc hop chat dién hinh
cua chung

4, Ké ra mét s6 irng dung va vai tro sinh hoc ciia cdc don chdt va
hop chdt cua cdc kim loai trén

Vi tri cac kim loai khéi s trong bang HTTH cac nguyén t6 hoa hoc:

Ia A (LI PN 1Va Va Via
2 Li Be
3 Na Mg
4 K Ca
5 Rb Sr
6 Cs Ba
7 Fr Ra

1. Nguyén t6 kim lai nhom IA - Kim loai kiém.

Gom cac nguyén to: Liti(Li), Natri(Na), Kali(K), Rubidi(Rb),
Cesi(Cs) va Franxi(Fr), trong d6 Fr 1a nguyén té ¢6 tinh phong xa.

1.1.Trang thai tw nhién

Do hoat dong hda hoc manh nén cac kim loai kiém trong thién
nhién khong ton tai & dang kim loai tg do ma chi & dang hop chét.

Khodng vat chinh c6 chira Li la alumosilicat [LiAl(SisO10)]
nhung rat hiém khi gip. Nhitng hop chét trong thién nhién c6 chira
Na va K 1a NaCl, KCI (¢ trong nuéce bién, mé mudi). Rb va Cs la
nhiing nguyén t rat phan tan. Ngudn dung dé khai thac chung la
nhitng khodng vat cua Li va K. Fr c6 mot lugng vo cung bé trong cac
quang chura uran.

1.2. Tinh chit

1.2.1. Cdc tinh chit neuyén tir ciia kim logi kiém
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- Nguyén tur cua céac kim loai kiém M ¢6 mdt electron hoa tri ns?,
ban kinh nguyén tir 16n, dién tich hat nhan nhé nén chung rat d& bién
thanh ion dwong M" cho nén ching 1a nhitng kim loai rat hoat dong.

- Nhing nguyén tir kim loai kiém gitt kha yéu electron hoa tri
ctia n6 (nang lugng ion hoa thap), chinh vi thé lién két kim loai trong
kim loai kiém 1 lién két yéu

- Ban kinh nguyén tir ting dan:

Li:1,55 Na:1,89 K:2,36 Rb: 2,48 Cs: 2,68
- Nang lugng ion hod (I) gidam dan:
Li:539 Na:5,14 K: 4,34 Rb: 4,176 Cs: 3.89

1.2.2.Tinh chat Iy hoc

- Céc kim loai kiém c6 mau tréng bac va ¢6 anh kim rat manh.
Anh kim d6 bién mat nhanh chéng khi kim loai tiép xuc voi khong
khi.

- Nhiét d6 néng chay va nhiét d6 soi déu thap va giam dan tir Li
dén Cs 1a két qua cta lién két kim loai yéu va lién két d6 cang yéu
dan khi kich thudc nguyén tir tang lén.

- Céc kim loai kiém déu mém va nhe (Li nhe hon diu hoa, Na va
K nhe hon nuéc).Tinh mém cua kim loai kiém 1a do lién két kim loai
yéu & trong mang ludi tinh thé kim loai.

- Céc kim loai kiém c6 do dan dién cao nhung con kém hon
nhiéu so v6i Ag. Nguyén nhén 1a do khdi luong riéng ctia kim loai
kiém twong ddi bé 1am giam s hat mang dién tich.

Vi du: Trong 1cm®: sd nguyén tir cia Li 1a 4,6.102 > Cs la
0,85.10%2 con Ag 1a 5,6.10% .

- Cac kim loai kiém khi d6t chay ngon lira cho mau dic trung:

Li: mau do tia K: mau tim Cs: mau xanh lam
Na: mau vang Rb: mau tim hong

Hién tugng nay dugc giai thich la do: ¢ trong ngon Itra, nhiing
electron ctia nguyén tir va ion kim loai kiém dugc kich dong nhay ra
nhitng mtrc ning lugng cao hon. Khi nhay vé nhitng mirc ban déu,
nhirng electron d6 hoan tra lai nhitng ning lwong da hap thu va duoc
phat ra dudi dang nhiing birc xa trong thidy. Vi vdy ngon lira co
nhirng mau dac trung cua céac kim loai.
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1.2.3 Tinh chdt héa hoc

Céac kim loai kiém rat hoat dong vé& mat hoa hoc, chung thé hién
tinh khir manh va tinh khir d6 ting 1én déu dan tir Li dén Cs.

M - le > M
- Tdac dung vdi nwoc: giai phong hidro
2M  + 2H.O0O > 2MOH + H;

Khi tuong tac voi nude, Li khong cho ngon lira, Na nong chay
thanh hat tron ndi va chay trén mit nuéc, hat 16n c6 thé bdc chay, K
bbc chay ngay con Rb va Cs gy phan tmg nd.

- Tac dung voi phi kim

- Tac dung véi O2: tao ra oxit (M20), peoxit (M20;), supeoxit
(MOy)

2M  + 120, > M0
2M + O 2> M0
M + O 2> MO
*Chuay: + Li chi tao oxit
+ Na tao oxit va peoxit
+ K, Rb,Cs: tao oxit, peoxit, supeoxit

Phan ung nay xay ra rat nhanh & nhiét d6 thuong vi vy ngudi ta
thuong gitr kim loai kiém trong dau hoa hodc trong khi tro

- Tac dung voi cac phi kim khac:

+ Vi hidro: & nhiét d6 cao tao nén cac hydrua

M + 1/2H; t% MH
- Li: 600 - 700°C
- Céc kim loai kiém khac: 350 - 400°C
+ Vi halogen: O nhiét do thuong tao nén cac halogenua
M + 1/2X; > MX
- Tdc dung véi axit: Tao mudi va c6 khi bay ra
M + HCI - MCI + 1/2H;
- Phan vng tao amidua:
2M  + 2NHs -> 2MNH2 + H:
amidua
1.3. Phwong phdp diéu ché
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- Phuong phap didu ché chu yéu 13 bing cach dién phan mudi
clorua néng chay hoac hidroxit nong chay trong dicu kién khong cho
san pham ti€p xtc véi khong khi.

Vidg: 2NaCl  P"2Na + Cl
dpnc
4NaOH > 4Na + O2 + 2H0
- Riéng d6i voi Rb va Cs duoc didu ché bang cach dung kim loai Ca
khtr cac clorua ¢ nhiét @6 cao (700°C) va trong chan khoéng.

Vidu: 2RbCl + Ca g)o CCaClz +2Rb
1.4. Cic hop chit
1.4.1 Oxit, peoxit, supeoxit
» Tinh chit
- Hop chét peoxit (M202), supeoxit (MO2) 1 hop chét co tinh oxi
hoa manh
- Tac dung voi nudce tao thanh cac hidroxit:
M0 + H20 2> 2MOH
Na.O> + 2H20 2> 2NaOH + H20»
2KO2 + 2H20 2> KOH + HO2 + O2
- Tac dung vdi oxit axit
M20 + CO2 2> MCO3
2Na;0, + 2COo 2> 2M;COz3 + O
4KO2 + 2CO2 2> 2MCO; + 302
- Tac dung véi axit tao mudi va nude
MO + 2HCI 2> 2MClI + H0
1.4.2. Hidroxit MOH
< Tinh chit
- Tinh chét bazo manh dén tir LiOH dén CsOH
- Tac dung voi oxit axit:
2NaOH + CO2 > NaCOs; + H20
Na.CO3 + CO2, + H)O > 2NaHCOs
- Tac dung vai axit:
NaOH + HCI - NaCl + H2:0
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- Tac dyng véi mudi:
2NaOH + CuSOs - Cu(OH): + NaxSO4
- Tac dung voi cac halogen:
+ Nhi¢t do thuong:
2MOH + X > MX + MXO + H:0
+ Pun nong:
6MOH(dac nong) + 3X > 5MX + MXO3 + 3H20
* Diéu ché
- Cho kim loai kiém tac dung vé6i nudce
- Phuong phap dién phan gygpg dich clorua c6 mang ngan
2MCI + 2H0 > 2MOH + Cl; + H»
(Néu khéng c6 mang ngin c6 thém phan tng;
2Cl, + 2MOH > MCI + MCIO + H20)
- Co thé diéu ché NaOH bang cach cho Na,COs tac dung voi
Ba(OH)z, (Ca(OH)>) theo phan ng:
Na,COs + Ca(OH). > 2NaOH + CaCOs3
1.4.3. Cic mudi
- Muéi hydrua MH: chung rat dé bi thuy phan
MH + HO > MOH + H
- Muéi halogenua MX: Dung nhiéu trong y duoc:
+ NaCl tinh khiét duoc dung dé pha dung dich tiém truyén
+ KBr, NaBr duoc dung dé lam thudc an than.
- Mudi cacbonat: NaHCOs 14 chat dung rat nhiéu trong y dugc, ding
lam thudc dé trung hoa axit trong dich vi (thuée mudi)

tO
2NaHCO3; > NaCO3 + CO, + H0

1.5. Ung dung va vai tro ciia cdc hop chit kim logi kiém
1.5.1. Natri
- Chiém khoang 0,26% trong luong co thé, ¢ trong co, xuong,
té bao, mau.
- Na 1a nguyén tb quan trong trong dich ngoai bao, cung voi CI
va HCO;3" duy tri thdm thau trong dich ngoai bao, giup diéu hoa cén
bang axit, bazo trong mat s6 dich co thé.
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- NaCl : Dung dich NaCl gan gidng dich ngoai bao cia co thé
hon la dung dich céc mubi khac, vi hon 90% cation dich ngoai bao la
Na" va hon 60% anion dich ngoai bao 1a CI". St dung dung dich
NaCl 0,9% dang truong voi dich co thé dé tiém truyén tinh mach
cung cap nudc va chat dién giai trong truong hop ti€u chay, st cao,
sau phau thudt, mat mau va cac trudng hop mat nude khéc.

+ Ngoai ra, dung dich NaCl 0,9% con dung ngoai dé tudi, rira
cac mo bi ton thuong.

1.5.2. Kali

- Chiém khoang 0,7% trong lugng co thé; co trong mau, co, mo
than kinh.

- Kali duoc xem 12 ion cua to chirc, cung mot s6 ion khéc cua
ndi bao tao ap suat tham thau cho dich ndi bao.

- KCl dung lam chat dién giai dung trong dleu tri giam Kali
trong mau. K* chu yéu & trong té bao dé duy tri ndng d6 dang truong
va tham gia hé thong diéu hoa pH bén trong té bao.

- Khi K trong mau giam, xuét hién triéu ching mét moi, yéu, liét
co, 16i loan co bép tim. Tuy nhién néu thira Kali lai c6 thé gdy bién
loan ctr dong, mé man, thay ddi nhip tim, nging tim.

- Thire an giau Kali: thit, ¢4, rau qua tuoi, nudc qua ép, ché bap,
chudi..

2. Nguyén t6 kim loai nhém IIA — Kim loai kiém thd

Céc kim loai kiém tho thudc nhém IIA cia bang tudn hoan cac
nguyén t6. Nhom nay bao gdm nhitng nguyén to: Berili (Be), Magie
(Mg), Canxi (Ca), Stronti (Sr), Bari (Ba) va Radi (Ra)

2.1.Trang thdi tw nhién

Céc kim loai kiém thé ton tai trong thién nhién ¢ dang hop chat.
Dang hop chit chi yéu cua kim loai kiém thd ton tai trong thién
nhién la silicat, cacbonat, sunfat.

Ca c¢o6 trong xuong cua dong vat, trong mo thyc vat va trong
nudc thién nhién. Xuong ngudi cé chira 80% Caz(POs)2 va 13%
CaCOs. lon Ca?* ¢6 vai tro kich thich hoat dong cua tim. Nho ¢ ion
Ca?*, khi gip khong khi, mau dong lai cho nén ngudi ta khong mét
mau khi bi trdy da.
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2.2.Tinh chit li hoc
2.2.1 Pdc diém cuia cdc nguyén tir kim logi kiém tho
Céc nguyén tir kim loai kiém thd co hai electron hoa tri ns® nén
dé mit hai electron bién thanh ion dwong M?* . Vi vy chung la
nhitng kim loai hoat dong va hoat tinh dé tang dan tir Be > Ba.
Nhung so kim loai kiém & trong cing mot chu ki, kim loai kiém thd
kém hoat dong hon vi c6 dién tich hat nhan 16n hon va ban kinh
nguyén tir bé hon
2.2.2 Tinh chit li hoc
- Céc kim loai kiém thd c6 mau tra“ing bac hodc xam nhat. Trong
khong khi Be van giit duoc anh kim con cac kim loai khac mat anh
kim nhanh chong.
- Cac kim loai kiém tho c6 nhiét do nong chay, nhiét do soi va
dd cung cao hon kim loai kiém vi: s electron lién két trong kim loai
kiém tho 16n gap doi nén lién két kim loai trong kim loai kiém tho
manh hon kim loai kiém
- Mot s6 kim loai kiém thod va cac mudi ctia chung khi dbt chay
ngon lura cho mau déc trung:
Ca: mau dé da cam Sr: mau dé son Ba: mau luc
hoi vang
2.3. Tinh chit hod hoc
Céac kim loai kiém thd 1a nhiing kim loai hoat dong. Trong céc
phan tng, chung thé hién tinh khtr va tinh khir ting dan tir Be > Ba.
M - 2 > M*
Tinh khir ctia kim loai kiém thé nhé hon kim loai kiém
- Tac dung voi nwoc:. giai phong hidro
M + 2H0 > 2M(OH), + H:
Chuy:
- Thyc té Be khong tac dung véi H20 vi ¢6 16p oxit bén bao vé
- Mg khong tan trong nudc lanh nhung tan cham trong nudc
nong
Mg + 2HO0 > Mg(OH), + H>
- Tdc dung vdi oxi: tao ra oxit (MO)
M + 1/20, - MO
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- Tac dung voi phi kim:
- Voi hidro: dugc dun nong tao nén cac hydrua trir Be
M 4o H2o > MH
Cac hydrua cua kim loai ki€ém thé bén hon hydrua cua kim
loai kiém
- Voi halogen: & nhiét d§ thuong tao nén cac halogenua
M + X2 = MXz2
- Téc dung vdi axit (tuy vao timg loai axit ma c6 san pham khac
nhau)
Ca + HCI 2> CaCl, + H»
8Ca + 20HNOs; -> 8Ca(NO3z)2 + 2N.O + 10H20
- Tdac dung voi kiém manh
Be c6 thé tan trong dung dich kiém manh hoic trong kiém nong
chay giai phong H»
Be + 2NaOH + 2H,O > Naz[Be(OH)s] + H:
Natri
hydroxoberilat
Be + 2NaOHne 2> Na:BeO: + H2
Natri berilat
2.4. Phwong phdp diéu ché
- Pién phan mudi clorua néng chay

dpnc
Vidu: MCl. > M + Cb
- Phuong phap nhiét cacbon va nhiét kim loai

+ Diéu ché Mg: 2000°C
MgO + C > Mg + CO

CaO + MgO + Si goo gMg + Ca0.Si0;
+ Diéu ché Ca, Sr, Ba: dung phuong phap nhiét nhém
2A  + 4Ca0 > CaO.Al03 + 3Ca
2AI + 4BaO -»> BaO.Al:0: + 3Ba
2Al  + 4SrO > SrO.AIOs + 3Sr
2.5. Cdc hop chit
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2.5.1. Oxit (MO)
Tinh chit
- Tac dung v6i nudc:
+ Céc oxit ctia Ca, Sr, Ba tac dung dé dang vdi nudc tao
thanh cac hidroxit:
MO + H20 2>  M(OH)
+ Oxit cua Mg tan it va tan cham trong nudc
+ Oxit cua Be khong tan trong nudc
- Tac dung voi oxit axit
MO + 2CO; > M(CO3):
- Tac dung voi dung dich axit
MO + 2HCI 2> MCI2 + H:0
- BeO d& tan trong kiém tao thanh mudi berilat
BeO + 2NaOH > NaBeO: + H20
Natri berilat
- O nhiét d6 cao, cac MO c6 thé bi nhom, silic khir dén kim loai
2Al  + 4Ca0 -> CaO.AlkOs + 3Ca
2.5.2. Hidroxit M(OH):

Tinh chat

- So véi hidoxit cua kim loai kiém & trong cung mat chu ki, tinh
bazo ctia M(OH), yéu hon

- Tinh bazo ting dan:

Be(OH), Mg(OH), Ca(OH) Sr(OH)2 ~ Ba(OH)

Tinh bazo tang
Do ban kinh ion ting E** ting déu tir Be** dén Ba?*, mat do dién
tich ion giam, tac dung gay phan cuc yéu dan.

+Be(OH)2 ¢o tinh ludng tinh

+ Mg(OH): két tua tring, 1a bazo yéu, tan trong axit.

+ Ca(OH): it tan trong nudc, la bazo kha manh.

+ Ba(OH); tan kh4 nhiéu trong nudc tao thanh dung dich kiém
manh.
- Khi dun néng, Be(OH), vd Mg(OH)2 bi mét nudc bién thanh oxit:

Mg(OH), > MgO + .0
Chu y: Khi cho khi clo tac dung vdi Ca(OH)2 hoac CaO ta thu

»
|
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duogc clorua voi CaOCl, ¢d cdng thic céu tao:
Ca(OH), + ClIo =~ CaOCl; + H20
Clorua voi 14 chét oxi hoa manh, ding dé sat tring va tay tring.
- Tac dung voi oxit axit; axit
M(OH), + CO, > CaCOs + H20
M(CH), + 2HCI -> MCl, + 2H)0
- Tac dung voi bazo
Riéng Be(OH)2 c6 kha nang tan trong dung dich hidroxit tao
thanh hidroxoberilat
Be(OH): + 2NaOH > Naz[Be(OH)4] Natri
hydroxoberilat
2.5.3. Cdc muoi
- Mudi nitrat: tan nhiéu trong nudc.
- Muéi clorua: tan nhiéu trong nudc
- Mudi sunfat: tir BeSOs dén BaSOs do tan giam dan. BeSOq,
MgSO: tan nhiéu, SrSOs, BaSO4 khong tan.
- Muéi cacbonat:
+ Mubi cacbonat trung tinh MCOs : {t tan trong nuéc, khi nung
nong bi phan tich. t°
MCO3; - MO + CO2
+ Mudi cacbonat axit M(HCOs) tan nhiéu trong nudc, chi ton
tai trong dung dich va dé bi phan huy khi dun nong.
M(HCO3), = MCO3 + CO2 + H2O
2.6 Ung dung va vai tro ciia cdc hop chit kim logi kiém thé
2.6.1 Canxi
- La nguyén t6 can thiét cho sy séng, chiém khoang 1,4% trong
lwong co thé. Ca tham gia tao xuong, rang, mot lugng nho Ca2+ trong
dung dich co thé, huyét tuong, huyét thanh.
- Ca?* ¢6 vai tro thiét yéu trong nhiéu qua trinh sinh 1y, tham gia
Va0 qué trinh dong mau, diéu hoa dan truyen than kinh (giam kich
thich. Néu Ca®* trong mau giam, co thé d& bi co giat, khi a ay can tiém
Ca®* vao mau); tham gia diéu hoa chuyén héa trong co thé (do Ca?*

thiic ddy hoat dong ctia nhidu enzym va ciing kim ham nhiéu enzym
khac).
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- Ngoai ra, mot sé hop chit ciia Canxi nhu CaCOs.. ding la
thudc khang axit hodc dung phdi hop véi cac thude khac trong diéu
tri viém loét, rdi loan duong tiéu hoéa.

- Thuc phém ¢ chira nhiéu Ca 1a sira, phomat, dau, rau, long do
trimg..néu thiéu Ca s& gdy hién tuong ha Ca trong mau giy co rit tay
chan.

2.6.2 Magie

- Chiém khoang 0,1% trong luong co thé; cé trong xuong
(khoang 50-75% lugng magié trong co thé tap trung & xuwong, magié
két hop véi canxi va photpho trong qua trinh tao xuong), da phan con
lai phan bd & co bip, cic to chirc mo mém va mot luong rat nho
trong mau. Trong co thé nguoi, xep theo vai trd quan trong cia cac
chat khoang, Mg dimg tht 3 sau Fe va Ca.

- Magie kiém soét lugng Ca tham nhap vio trong té bio, nén c6
vai trd quan trong trong viéc giit cho hé than kinh va co khong hoat
dong quéa muec.

- La chat hoat héa cho khoang 300 enzym cua co thé.

- Magié con tham gia vao su phan huy glucose, acid béo va cac
acid amin trong qué trinh chuyén hoa nang luong. Magié cling dong
vai tro quan trong trong tong hop lipid va protein gitip qua trinh tao
xuong va cac md khac, biao dam tinh bén viing dan truyén than kinh
va sy co CO.

- Thiéu Mg s& gay cdi xuong, xop xuwong. Céc thuc pham chua
nhiéu Mg nhu sita, rau xanh, hdi san, hat dé...

- Vai tro cua cac hop chit ciia Mg:

+ MgCl, duoc dung trong san xuat ximiang magié dung trong
nha khoa (vi ximang magie c6 mau tring, bén vdi axit va bazo)

+ Mg(OH)2, MgO 1a thudc khang axit ding trong diéu tri viém
loét da day.

2.6.3 Bari:

- Cac hop chat cua Bari déu doc, chi riéng BaSOy it tan duoc
dung la thudc dang uong, c6 tinh can quang nén lam ro nét anh chup
bang tia X trong chuan doan viém loét duong tiéu hoa.
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BAI 3: CAC NGUYEN TO KIM LOAI KHOI IIIA, IVA

* Muc tiéu:

1. Xéc dinh dwoc vi tri va ddc diém vé cau tric electron ciia cdc
kim loai nhom Illa, |Va.

2. Liét ké mét sé tinh chat héa hoc cia cde don chat

3. Viét duoe phwong trinh phan vmg ciia cdc hop chat dién hinh
cua chung

4, Ké ra mét sé ung dung va vai tro sinh hoc cua cdc don chdt va
hop chdt cua cdc kim loai trén

Vi tri cac kim loai khéi s trong bang HTTH cac nguyén t6 hoa hoc:

Ia Ha 1A 1IVa Va Via
2
3 Al
4 Ga Ge
5 In Sn Sb
6 Tl Pb Bi Po
7

1. Nguyén t6 kim loai nhém ITIA

Céc nguyén t6 nhom IIIA thudc loai nguyén t6 p gom:

B, Al, Ga, In, Tl trong d6 B thé hién tinh chat cua phi kim
1.1. Trang thdi tw nhién

Ham luong ctia bo va nhom trong vo trai dat: Bo chiém 5.10%%
tong sd nguyén tir, nhom chiém 5,5% tong s6 nguyén tir. Hai khoang
vat quan trong d6i voi cong nghiép ciia nhém 1a boxit (Al203.xH20)
va criolit (Nas[AlFs]). Khoang vat chinh cta bo 1a borat
(Naz2B407.10H20).

Trong thyc té bo nguyén té thudng dugc sir dung & dang hop
kim, ngudi ta ding bo cho vao thép thay thé niken va crom. Chi can
thém 0,001 - 0,003% B vao thép, do cimg cta thép ting 1én nhiéu.

1.2.Tinh chit Ii hoc

1.2.1 Bdc diém ciia nguyén tir
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- Nguyén tir déu c6 chung mét 16p electron hoéa tri 1a ns?np™.
- Vi ning luong hydrat hoa cta ion M®* kha 16n nén dé mét 3
electron hoéa tri va do d6 sé oxy hoa dic trung 1a +3
- B 1a nguyén t6 phi kim
1.2.2 Tinh chdt Ili hoc
- Bo c6 mét sb dang thu hinh, nhung dang tir dién 1a bén viing
nhét, bo nguyén t6 ¢6 mau den, kho néng chay
- Nhom la kim loai tréng nhu bac, dé dat mong, dé kéo thanh soi,
dan dién, nhiét cao, nhom 1a kim loai nhe
1.3. Tinh chit hod hoc
1.3.1Bo (B)
* Tinh chit
- O diéu kién thuong, B 1a nguyén tb rat tro, chi tac dung truc
tiép voi flo.
B + 3/2F, > BFs
Nhung & nhiét d6 cao thi c6 thé tuong tac voi nhidu nguyén to:
- Tac dung v6i oxi: 700°C
4B + 302 > 2B20s
- Tac dung v6i hoi nudce: oc
2B + 3H,0 > B0s + 3H
- Tac dung véi HNOgz, HoSO4 dam dac tao thanh axit boric ( HsBOs)
B + 3HNO: - H3BO3; + 3NO:
- Tac dung véi dung dich kiém dic:
2B + 2NaOH + 2HO - 2NaBO; + 3H:
- Tac dung vdi nito va NHs, NO tao thanh bo nitrua:

toC
B + 12N, S BN
2B + 2NH: S BN + 3H,
toC
5B + 3NO = 3BN + B,Os
Chu y: Bo khong tac dung duoc véi Ha, HCI va HF

* Piu ché ,
- Phuong phap nhiét kim loai: (hay dung chat khir 1a Mg va Na)
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B:0; + 3Mg 'S 3MgO + 2B
toC
KBFs + 3Na > 3NaF + KF + B
Kali tetrafloborat
- Phuong phéap khir khi BBrs bang Ha:
1300°C
2BBrs + 3H> > 6HBr + 2B
1.3.2 Nhom (Al)
* Tinh chét hod hoc
Nhoém 13 nguyén t6 hoat dong manh, ngay ¢ diéu kién binh
thuong no cling bi oxi khong khi tdc dung tao thanh 16p oxit mong
bén vitng 1am cho nhém bi md duc nhung lai giit cho bén trong khoi
bi tadc dung tiép.
- Tac dung v6i oxi:
4A + 302 > 2Al03
- Tac dung véi halogen: Tac dung véi clo, brdm ¢ nhiét do
thuong, tadc dung véi iot ¢ nhiét do cao
4A1 + 3/2Cl. > 2AICl3
- Tac dung vai phi kim:
4Al + 3C -  AlGC;
2Al  + N2 > 2AIN
2Al + 3S =  AlS3
- Tac dung voi H20
O nhiét do thuong, Al khong phan tmg véi H20 vi ¢o 16p oxit
bén vitng bao vé. Néu danh bo 16p oxit di, Al phan tng véi H.0 &
nhi¢t do thuong.
2Al + 6H0 > 2AI(OH); + 3H:
Phan g trén nhanh chong dung lai vi AI(OH)s [J bao v¢é khong
cho Al tiép xuc véi H20.
- Tac dung axit:
+ Vi HCI, H2SO4 tao mudi AI%* va giai phong khi Ho:
Al + 3HCI > AIClz + 3/2H2
+ V&i HNOs loang tao mudi AI®* va giai phong cac khi ctia hop
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chat nito (NO, N20, N2, NHzNO3)
Al + 4HNOs —-> AI(NO3)s + NO + H20
+ V61 HNO3, H2SO4 déc nong:
Al + B6HNOs —-> AI(NO3);s + 3NO, + 3H20
Al + HSOs > Alx(SO4)3 + SO2(S,H.S) + H20
+ V&1 HNOgs, H2SO4 dac ngudi: Al thu dong khong phan ung.
Trén thuc té nguoi ta dung nhom lam xitec dung HNO3 déc ngudi.
- Tac dung véi dung dich kiém manh va giai phong hidro:
Al + NaOH + H.0 - NaAlO: + 3/2H2
Chu y: Al khong tac dung véi hidro; voi nude; dung dich lodang
H3PO4, CH3COOH.
* Piéu ché
- Bién phan dung dich Al>Os trong cryolit Naz[AlFe] nong chay
6 1000°C. Nhom long thoat ra & catot, con ¢ anot 1a oxi

(o]
Al2O3 t9C 2A1  +  3/20;
- Phuong phap clo hoa dat sét da dugc nung trudc dé 1dy nhém
clorua roi dung bot mangan khir & nhiét d6 230°C.
1.3.3. Cdc kim loai Ga, In, TI
- Phan Gng vai phi kim: Oz, Clz, Brz, I2 (dun néng), S, N, C
(nhiét do cao), khong phan ing véi Ho.
- Phan ung vé1 axit: Tac dung duogc voi cac axit thuong (HCI,
H2SO4 loédng)
+ T1 khi phan @mg véi axit cho mudi c6 oxi hoa +1 khong tan do
do 1am nging qua trinh phan Gmg
+ Khong phan g véi axit co tinh oxy hoa (HNO3 loang, dac,
H2SO4 déc) khi ngudi
1.4. Cdc hop chit
1.4.1 Oxit (E203)
Tinh chét: céc oxit hoa tri 11T clia Al, Ga, In bén véi nhiét va
ludng tinh
- Téc dung véi nuoc:
+ B203 tan dugc trong nudce tao thanh axit
B.Os + 3H.O > 2H3BOs
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+ Al203 khong tan trong nudc
- Téc dung voi axit:
+ B203 khong phan ung
+ Al,O3 phan tng manh tao thanh mudi va nuéc
AlbO3 + 6HCI > 2AICIz + 3H0
- Tac dung véi kiém:
+ B,03 phan tmg tao thanh mudi borat va nudc
BOs + 6NaOH - 2NasBOs + 3H20
+ Al,O3 phan tng tao thanh mudi aluminat
Al,O3 + 2NaOH > 2NaAlO; + 2H.0
+ Tl ¢6 ca oxit hoa tri I va héa tri I11. T1203 bi phan huy & 500°C
TLO0; > ThO + 0O
1.4.2 Hidroxit
Tinh chit
- AI(OH)3 1a chét két tua dang keo, it tan trong nudc.
- L& hidroxit ludng tinh, dé tan trong axit va trong dung dich
kiém, dic biét khong tan vao dung dich NH4OH lodng.
+ Tac dung vi axit: tao thanh mudi va nude
Al(OH); + 3HCI -> AIClz + 3H.0
+ Tac dung voi kiém: tao thanh mudi aluminat
Al(OH); + NaOH - NaAlO, + 2H20
- AI(OH)3 nung néng bi mat nurée:

0
2AIOH): > Al,O; + 3H;0
- TI(OH)3 chi tan trong axit. TIOH dé tan trong nurdc va la
mot bazo manh gan bang KOH
1.4.3. Cdc muéi
- CAc mudi nitrat, sunfat, halogenua ctia nhdm déu tan nhiéu
trong nudc
- Mudi nhém clorua: AICl; + 3H,0 = AI(OH); + HCI
(khi)
- Mubi phén nhom kali K2SOs. Al (SOs)s . 24H20 duge ding
lam cho nudc trong
Al>(SOs); + 6H0 > 3H2SOs + 2AI(OH)3
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AI(OH)s dang keo s& bam liy chit ban ling xudng lam nudc
trong
1.5. Ung dung va tic dung sinh hoc
1.5.1.Bo
- B va cac hop chét cua nd c6 doc tinh voi luong 16n, ca khi nudt
hodc hip thu qua da thuong xuyén.
- Axit boric va borat chi ¢ tinh kim khuan yéu nén dugc ding
lam chét chdng nhidm khuan ngoai da.
- Natri tetraborat (NazB407.7H20) ding lam thudc sat tring nhe,
suc miéng, boi ) hong.
1.5.2 Nhém
- Khong c6 vai tro sinh hoc, nguoc lai thiy doc tinh manh cua
Al anh huong dén nio ngudi cao tudi.
- Nhiéu hop chat khong tan cua Al dugc ding lam thude khang
axit da day.
- AI(OH)3 ding l1am dung dich keo dong dé trung hoa HCI cia
dich vi, chira bénh loét da day.
2. Cac nguyén t6 kim loai IvVa
- Bao gobm céc nguyén to Sn Pb
- L6p electron hoéa tri ns?np?. Do d6 chiing co thé ¢ cac sd oxy
hoéa dic trung 13 +2, +4 trong cac hop chat
2.1 Tinh chit héa hoc
- Phdn wng voi phi kim
+ Vi oxy: Trong khong khi ¢ nhiét do thuong thiéc khong bi
thay doi, trong khi d6 chi bi oxy hoa thanh 16p oxit va dan dan
chuyén thanh chi cacbonat kiém ngan can su oxy hoa tiép
+ Vi cac halogen thiéc cho san pham c6 s oxy hoa +4 con chi
cho céc chi(ll) halid
Sn + 2X2 > SnX:
Pb + X2 > PbX:
- Phadn vng voi nudc
Trong s6 3 kim loai ctia nhém IV a, chi ¢6 chi, khi tiép xtic véi
nuée va c6 khong khi thi 16p PbO bao ngoai bi tach dan va né tiép
tuc phan tng:
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2Pb + O + HO > 2Pb(OH).
- Phdn wng voi axit
+ Sn va Pb déu phan tng duoc véi cac axit thuong (HC1, H2SO4
lodng):
Sn + 2HCI > SnCl. + H2
Tuy nhién phan tng cta chi chi xay ra trén bé mit, tao ra PbCl,
hay PbSO4 khé tan. Chinh céc 16p nay bao vé chi khong tiép tuc
phan Uing nira.
+ Vi HNO;s lodng giai phong NO va mudi nitrat (II)
+ Vi axit H2SO4 dic néng oxy hoa thiéc dén Sn**
- Phén teng véi dung dich kiém
Pb, Sn c6 thé tac dung véi kiém khi dun néng, giai phong Ho
M + 2NaOH + 2H.O0 = Na[M(OH)4] + H2
2.2 Hop chit
2.2.1 Oxit (MO va MO»)
- Céc oxit MO déu kho tan trong nudc
- Chi ¢6 2 oxit pho bién 1a PbO va PbO;
- Tat ca cac oxit ctia Sn va Pb déu hoa tan trong axit va kiém
2.2.2 Hydroxit M(OH):
- Céc hydroxit 1a hop chat ludng tinh, tan trong kiém va trong
axit. Khi do6 tao thanh hydroxo stanit hay plumbit:
Pb(OH); + 2KOH >  K3[Pb(OH)4]
Kali hydroxo plumbit
Sn(OH), + 2HCI 2> SnClz + 2H0
2.2.3. Mudi
+ PbSO4 1a mudi kho tan. Trong hoa hoc phan tich, su két tia
PbSO4 durge dung 1am phén tig dinh tinh cation Pb?* hay anion SO4*
+ lon Sn?* 1a chat khir manh, n6 d& dang bi oxi hoa dén Sn**,
trong khi d6 Pb%* lai khong thé hién tinh chat nay.
2.2.4. Diéu ché
Thiéc duoc didu ché bang cach ding cacbon dé khir SnO2 theo
phan tng:
1300°C
SnO, + 2C > Sn + 2CO
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2.3 Tac dung sinh hoc

- Chi va céac hop chét ctia n6 déu doc do tac dung ctia n6 vao h¢
than kinh, ngin can qué trinh tao mau. Vi vy phai can than khi tiép
xuc voi nod

- Cing vi li do doc hai ma ngay nay nguoi ta khong cho phép
dung chi tetra ethyl Pb(C2Hs)s pha vao xdng dé lam chit cham no.
Chat nay dé dang thim qua niém mac miéng hay qua da dé vao mau

- Bénh nhiém doc chi thuong xay ra phd bién 0 nhiing cong
nhan thuong xuyén tiép xtic v6i chi (nha may san xuat acquy, nha
may hoa chat, xuong in hay duc chir in...) Piéu nguy hiém ctia nhiém
doc nay 1a n6 dién ra mot cach tir ter, gy thiéu mau man tinh. Trong
khi d6 thi co thé tu dao thai chi lai rit cham.
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BAI 4: CAC NGUYEN TO KIM LOAI CHUYEN TIEP

*Muc tiéu:

1. Xac dinh dwoc vi tri va dac diém vé céu tric electron ciia cdc
kim loai phan nhom phu.

2. Trinh bay mot 6 tinh chdt héa hoc cia cdc kim loai nhém g,
llg, Vg, Vlig, Vllig

3. Viét dwoc cdc phirong trinh phdan img ciia cdc hop chat dién
hinh cua chung.

4. Néu dwoc vai tro sinh hoc cia don chit va hop chat cia cdc
kim loai trén

Vi tri cac kim loai khdi d trong bang hé thdng tuan hoan céc
nguyén t6 hoa hoc:

Ile | IVe | VB | Vs | VlIs Villg Is lls

4 Sc Ti V Cr Mn Fe | Co | Ni | Cu | Zn

5] Y Zr |[Nb | Mo | Tc |Ru |Rh | Pd | Ag | Cd

6 | La | Hf | Ta | W Re | Os | Ir | Pt | Au | Hg

1. Khai quat vé kim loai chuyén tiép
1.1 Vi tri va dic diém

- Céc nguyén t6 d nam gitra khdi nguyén t6 s va khéi nguyén to
p trong bang h¢ thong tuan hoan dai. Ching thudc cac nhom tir Is dén
Vilig.

- Lép electron hoéa tri 13 (n-1)d*°ns'2. C6 mot s6 ngoai 1é nhur:

Cu, Ag, Au (n-1)dns?
Cr, Mo (n-1)d°nst
Pd 401%ns?

- Vi ning luong cua 2 phan muc (n-1)d va ns xap xi nhau nén
chung dé dang tach cac electron hoa tri, thé hién nhiéu sd oxy hoa
khac nhau trong hop chét.

C6 cac phan muc d tréng do d6 dé tao phtrc chat.

1.2 Mjt 56 tinh chdt chung
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- Chu trac tinh thé thudng co nhiét d6 noéng chay , nhiét do soi
cao, khéi lugng riéng 16n hon so v6i nhirng kim loai khac.

- Bén virng vé mat hoa hoc voi tac dung cia oxy va nudc.

- M6t s6 kim loai nhu Au, Ag, Cu, Hg, Pt co thé oxy hoéa khu
duong nén khong cé phan ing véi céc acid thuong.

- Hau hét cac kim loai chuyén tiép phan tng duogc véi cac acid
oxy hoa, vi du nhu H2SO44, HNO3 va tity thudc vao diéu kién phan
mg , vao kim loai ma cho nhimmg san phadm khac nhau.

- C6 kha ning tao phtrc do con nhiéu orbital d tréng.

2. Nguyén t6 kim loai nhém VIIIB — Ho sit
2.1 Vi tri va dic diém:

- Sit (Fe), coban (Co) va Niken (Ni) 13 cac nguyén t6 thudc
nhom VIIIB.

- Lop electron hoa tri:

Fe 3d%4s? Co 3d’4s? Ni 3d%4s?

- D& dang mét 2 electron & phan mirc 4s va mot sd electron &
phan murc 3d vi vay ching 13 kim loai hoat dong. S6 oxy hoa thudng
gdp cua Fe va Co 1a +2; +3; cua Ni la +2.

2.2. Tinh chit hod hoc

a. Phan vng voi phi kim

- Tac dung véi oxy: Co va Ni kha bén viing trong khi Fe phan
ung cham véi oxy ¢ nhiét d¢ thuong:

6Fe + 40, t?c 2Fe203.FeO
3Fe + 202 =5 Fes304
+Trong khong khi am, Fe bi oxy héa tao thanh ri sat:
2Fe + 3/20; + xH,O > Fex03.xH20
- Tac dung voi halogen va phi kim khéc:
+ Phan g voi cac halogen tao ra mudi sat (III) va coban
(1), niken (I1) halid.
+ Téac dung véi luu huynh khi dun nong tao cac sulfit.
M + S > MS
+ Tac dung vai cacbon ¢ nhiét do cao tao cacbit FeCz, CoCo,.
b. Phdn urng voi H>O S500°C
3Fe + 4H,O = Fe304+4H;
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¢. Phdn wrng voi acid

- Véi acid thuong, Fe thuong dé dang phan tmg; Co, Ni phan
ung cham:

Fe + HxSO4 = FeSOs4+ H>

- Pbi véi acid oxy hoa H2SOuaa ; HNOsaa thi cac kim loai nay bi

thu dong hoa va chi phan (g khi dun ngng:
Vidu: 2Fe + 4H,SOsa ="' Fes (SOs)s + SOz + 2H,0

- Sét, coban va niken déu phan tng vdi acid nitric lodng, chi Fe

cho mubi co sé oxy hoa +3:

Fe + 4HNOs Fe(NO3)s + NO + 2H20

Ni ot 8HNOs3 3Ni(NO3)2 + 2NO + 4H.0
2.3. Cac hgp chat
2.3.1. Oxyd

Ton tai cac dang oxyd MO, M203; M3O4 khong tan trong nudc
nhung dé tan trong acid.

Vi du: Sét tao thanh sit (II) oxit (FeO) mau den; sat (III) oxit
(Fe203) mau do; oxyd sat tir (FesOs) mau den, quan trong 1a Fe,Os;
FesOs vi chung t6n tai trong thién nhién va 1a quing chu yéu cua sit.

2.3.2. Hydroxyd

- Fe(OH). trong khong khi nhanh chong bi oxy hoa thanh
Fe(OH)s. Co(OH)2 bi oxy hoa cham.

4Fe(OH)2 + O2 + 2H20 - 4 Fe(OH)3

- Céc hydroxyd déu dé tan trong acid tuy nhién c6 su khac nhau

gitra hydroxyd Fe (III), hydroxyd Co (III) va Ni (II)

Fe(OH)s + 3HCI - FeCls + 3H20

2Co(OH)s + 6HCI - 2CoCl2 + Cl> + 6H20

Phan tmg trén cho thay cac ion Co®*, Ni?* ¢c6 tinh oxy hoa
manh hon ion Fe®*.

2.3.3. Muoi

- Cac mudi clorid, nitrat, sulfat thuong & dang tinh thé ngam
nuée va déu dé tan. Cac tinh thé mudi ciing nhu ion Fe?* ¢ mau
xanh nhat; ctia Fe®* thuong c6 mau vang nau, cia Co®* ¢c6 mau hong,
ctia Ni?* thuong ¢6 mau xanh dam.

- Hai mubi kép thuong gip cua Fe 1a NH4Fe(SO4)2.12H,0 (phén
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sit amoni); NHs FeSOa.(NH4)2S04.6H20 (mudi Mohr). Ion Fe?*
trong muoi Mohr rat bén con cac mubi sit (II) khac bi oxy hoa mot
phan trong khong khi thanh Fe3*.

2.4. Trang thdi tu nhién

Sat 14 kim loai phd bién nhét trong vé qua dat sau nhom. Trong
thién nhién, nguyén t6 sit ton tai duéi dang hop chat nhu hematit
(Fe203), pyrit (FeSz), magnetit (FesOa). ..

Coban va niken c6 trong cac quang CoSz , CoAs, NiAs.

2.5. Vai tro va urng dung trong Y — Dugc

- Sit, coban va niken tao nén nhiéu hop kim quan trong c6 tng
dung to 16n trong ki thuat.

- Sit 14 nguyén t6 dac biét can thiét ddi voi sy song. Trong tat ca
cac té bao dong vat déu chira sat dudi dang lién két vai cac hop chit
hiru co cling nhu ¢ dang ion.

- Fe 1a nguyén t6 vi lugng thiét yéu cua co thé.

- Hemoglobin trong méau gdm globin 1a protein c6 khéi lwong
phan tir 16n lién két v&i hem chira Fe?* ¢ dang phuc v6i porphyrin.
Hemoglobin giit vai trd van chuyén oxy tur phéi dén mo.

- Ton Fe con c6 mat trong mot sd enzym oxy hoa khir. Cac
cytochrom va céc enzym cua chudi hd hap ¢ dong vét ¢ chira ion Fe
dang Fe?*, dang oxy héa (Fe®*). Su thay doi sé oxy hoa cua ion Fe la
co s cuia chirc ning xdc tic clia cac chét trén trong qué trinh oxy hoa
thirc an trong co thé

- Nhu céu vé Fe hang ngay tir 1-3mg. Neu thiéu sat, dan dén
bénh thiéu mau nhuoc sit (1a sy giam sit vé s6 luong va chat luong
cua hemoglobin trong hong cau) su thiéu hut sit & tré em dang lon
c6 thé lam giam tri tu¢. Nhung néu sat qua du thira trong co thé clng
s& gy ra nhiéu bénh nguy hiém cho co thé. Thirc dn ¢ chira nhiéu
sat 1a thit nac, gan, tim, long do tring, nam huong, dau, can tdy, qua
1€, qua mo..

- Ng0a1 ra, nhiéu hop chéat don gian (cac mubi) hoic phuc chat
cia Fe?*; Fe* duoc sir dung lam thubc bo mau do thiéu st, nhung
nay it ding do canh bao ddc hai khi du thira sit do ding qua liéu hay
dung khong dung bénh.
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3. Nguyén t6 kim loai nhém Is
3.1 Vitriva dac diém

- Pong (Cu), bac (Ag) va vang (Au) la cac kim loai ding gan
cudi trong 10 nguyén t6 d & mdi chu ky, hoat dong hoa hoc yéu.

- Lop electron héa tri (n-1)d*°nst.

- Lop ngoai cung ciing c6 1 electron tuong ti nhu cac nguyén to
Ia nén trong mot sé hop chét né ciing c6 hoa tri 1. Tuy nhién so véi
cac nguyén t6 nhom Ia thi tinh khtr ctia cac nguyén t6 nhém I yéu
hon rét nhiéu (thé oxy héa khir tiéu chuén rt duong 6 Is).

- S6 oxy hoa dic trung ciia Cu 1a +2 ctia Ag 1a +1; clia Au 1a +3;.
Ngoai ra ddng va vang con c6 s6 oxy hoa la +1.

- Thudc vao loai cac nguyén to chuyén tiép nén chung co kha
nang tao phtrc.

3.2 Tinh chit héa hoc

a. Phan vwng voi phi kim

- Tac dung v&i oxy: chi ¢4 Cu phan tng véi oxy khi d6t nong
(800°C)

2Cu + 0O, = 2Cu0O

+ Néu tiép tuc nung & nhiét dd cao hon sé€ tao thanh Cu20 cé
mau do gach.

- Téc dung véi halogen: ca 3 nguyén to déu bi oxy hoa, dic biét
nhanh khi ¢ hoi 4m va nhiét d6 cao.

- Tac dung voi COz2: ¢ nhiét do thuong, trong khong khi am Cu
phan tmg v&i CO; tao thanh dong carbonat base (CuOH)2CO3 ¢6
mau xanh 14 cay.

b. Phadn wng vdi cdc acid oxy hoa

V6i thé khir tiéu chuan duong nén cac nguyén té nhom Ig chi tac
dung véi cac acid c6 tinh oxy hoa nhu H2SO444, HNO3 ¢4

+ Cu va Ag bi oxy hoa dén Cu®*, Ag* béi cac acid c6 tinh oxy
hoa

Cu + 2H»SOg4(dac, nong) = CuSO4+ SO2+ 2H20

Ag + 2HNO3 = AgNOsz+ NO2 + H.0
+ Au chi bi hoa tan trong cudong thuy:
Au + HNO3z + 3HCI = AuCl; + NO + 2H20
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c. Phén tng véi dung dich muoi
Cu + 2AgNOs
Cu + FeCls
3.3. Hop chit

3.3.1. Oxyd

- M20. Céc oxyd dang nay chi c6 d6i véi déng va bac.

+ Cu20 nhan dugc khi cho dung dich mudi dong (II) tac dung
v6i kiém c6 mit chat khir nhu glucose, hydroxylamin... Thoat dau c6
két tua dong (I) hydroxyd CuOH mau vang, khi dung néng chuyén
thanh Cu20 mau do gach.

+ Ag20 tao ra khi cho OH™ vao dung dich chira ion Ag”.

Céc oxit Cu20, Ag20 co cAu trac tinh thé. Ca hai déu hoa tan trong
NHs3 tao ra cac phure twong ung [Cu(NH3)2]OH va [Ag(NH3)2]OH.

- MO. Céc oxyd dang MO chi dic trung cho Cu. CuO tao thanh khi
nung dong trong khong khi hay trong oxy, CuO dé hoa tan trong acid
tao mudi dong (II).

3.3.2. Hydroxyd

Céc hydroxyd tuong tmg ciia M0 it bén, d& bi phan hiy thanh
oxyd M20.

- Cu(OH)2 1a chét két tia nhay mau xanh, tao ra khi cho mudi
dong tac dung voi base.

Cu(OH), dé dang hoa tan trong NH3 tao ra cdc phuc tetraamin
d6ng mau xanh thim .

Cu(OH)2+ 4NHsz = [Cu(NHz)4](OH)2

3.3.3. Mudi

Pa s6 mudi Cu (II) ngdm nudc két tinh va dé tan trong nudc.
Mubi quan trong nhat 1a CuSO4.5H,0

Cu+ H2xSO4 + 1/20, = CuSOs + H20

Céc mudi bac halid tao thanh do phéan mg ctia ion bac va cac ion
CI, Br rét it tan trong nudc va trong acid loang. Tinh chat nay ¢ ¥
nghia to 16n trong phén tich dinh tinh va dinh lugng cac ion halogen.

Mudi tan ctia Ag dugc su dung rong rai la AgNOs dugc diéu ché
bang phan tng tryc tiép ciia Ag va HNOs. Nhiéu chét hiru co khir
AgNO3 dén Ag vi vay da hay 4o quan bj den khi dinh AgNOs.

2Ag + Cu(NOs),
FeCl, + CuCl;

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



42

Céc hop chit hoa tri III chi dic trung d6i v6i vang : AuCls.
3.4. Trang thdi thién nhién

Trong tuy nhién déng, vang va bac tdn tai chu yéu dudi dang
sulfit kém vai cac kim loai khac.

+ Quing ddng quan trong nhét 14 cancopirit CuFeS; va cancozin
CuzS. AgS thuong gip dudi dang tap chét trong cac quing sulfit caa
chi va dong...

Vang chu yéu dudi dang don chat phan tan trong dt.

3.5. Ung dung va vai tro sinh hoc

- Pong (Cu) la kim loai quan trong trong ki thudt va cong
nghiép: dung trong cong nghiép dién va trong viéc diéu ché cac hop
Kim.

Pong 12 nguyén té vi luong thiét yéu, ngudi 16n can 1,5-2
mg/ngay. Pong thuc day su tao mau, ting cuong tac dung sinh ly ctia
Fe. Dong c6 mat trong nhiéu enzyme, phan b rong ri trong co thé
dé diéu chinh chuyén hoa protid, lipid, glucid.. Ngoai ra dong ciing
diéu chinh sy hap thu va phan bd cic vitamin, ting sitc dé khang
trong co thé...

- Bac (Ag) dan dién tdt, bén vé mat hoa hoc nén duoc st dung
trong ki thuat dién tr, cong nghi¢p thuc phém, cong nghi¢p hoda
chat...

4. Nguyén t6 kim loai nhém Ils
4.1. Vi tri va dic diém

- K&m (Zn), cadimi (Cd) va thuy ngan (Hg) 1a cac kim loai dung
cudi cung trong s6 10 nguyén t6 d & mdi chu ky.

- Lop electron héa tri: (n-1)d*%ns?,

- Lop trong béo hoa nén rat bén L6p ngoai cung co 2 electron vi
vy cac nguyén t6 nay thé hién s6 oxy hoa t6i da 1a +2 tuong tu nhu
cac nguyén t6 nhom Ila. Tuy nhién so véi cac nguyén t6 nhom A
tinh khir ctia cac nguyén t6 nhom IIs yéu hon. D6 1a do chung c6 thé
ion hoéa kha 16n.

- Ngoai sd oxy hoa 1a +2, Hg con thé hién sb oxy héa +1 do 2
nguyén tir ctia ching c6 kha ning tao lién két cong —Hg-Hg. Vi vay
trong dung dich chi ton tai ion Hgy?* chit khong phai ion Hg*.
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- Thudc vao loai cac nguyén t6 d nén ching c6 kha ning tao

phuc 16n.
4.2. Tinh chit héa hoc

4.2.1. Phan wng voi phi kim

- Tac dung véi oxy: Trong khong khi am bi bao phu boi 16p
mang oxyd kha day nhung khi nung néng, d& dang két hop véi oxy
tao oxyd MO:

2M + 0O, = 2MO

- Tac dung voi phi kim khac:

+ Phan ung véi céc halogen va luu huynh ¢ nhiét d6 dun
nong. Riéng Hg phan Gng véi luu huynh ¢ nhiét d§ thuong tao HgS
(ngudi ta loi dung phan tng nay dé thu gom va loai tac dung doc hai
ctia thily ngan bi roi véi bang cach dung bot luu huynh).

4.2.2. Phan urng voi acid
- Trur thuy ngén, cac nguyén t6 Zn, Cd c6 thé oxy hoa khir thiéu
chuan kha am nén chung co thé tac dung voi cac acid khong c6 tinh
oxy héa nhu HC1, H2SO4 (10iing)
M + H2SOq4 = MSOs+ H:
- Déi v6i acid oxy hoa H2SO4 (dic néng) ; HNO3
M + 2H2SOs4s = MSO4+ SO2+ 2H.0
3M + B8HNOs: = 3M(NO3)2+ 2NO + 4H.0
Khi M 14 k&m thi cac phan tng trén c6 thé dan dén tao ra S, H,S
(voi H2SO4) hay N2O, N2, NH4" (véi HNO3z lodng).
4.2.3. Phan itng vé6i dung dich kiém
Trong s6 3 kim loai nhém IIg chi c¢6 Zn tan dugc trong kiém :
Zn + 2NaOH + 2H,0 = Naz[Zn(OH)4] + H2
4.2.4. Phan wng tao phirc cua cdc ion
Cation cua cac kim loai nay dé dang tao phtic vi cac phdi tir
nhu NHs, CN°, amin..
Vi du: Zn%* + 4NH3; = Zn[(NH3)4]2+
Hg* + 2I" = Hgalz (do)
Hgolz + 2I° = [Hgls? (khong mau , thudc thir
Nesle)
4.3. Hop chit
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4.3.1. Oxyd

Trong 3 oxyd chi c6 ZnO thé hién tinh ludng tinh: tac dung véi
acid tao mudi va tac dung véi kiém tao zincat:

ZnO + 2NaOH + H20 = Naz[Zn(OH)4]

HgO dé bi phan hiy béi nhiét.

4.3.2. Hydroxyd

Céc hydroxyd kém va cadimi dugc tao thanh do phan ung

M2* +20H" =  M(OH)

Trong khi d6 ion Hg?* tac dung véi kiém chi thu dugc HgO do

két tia Hg(OH)2 vira tao ra khong bén, bi phan huy ngay.
Hg?* +20H > HgO + H.0

Zn(OH)2 ciing la hydroxyd ludng tinh, c6 thé tan duoc trong ca
acid va kiém du tao mudi kém va zincat. Tuy nhién Zn(OH), con tan
duogc trong amoniac tao phure.

Zn?* + 4NHz = Zn[(NH3)4]?*

4.3.3. Muoi

+ Cac mudi sulfat va nitrat déu dé tan.

+ Céac mudi cacbonat va sulfit kho tan.

+ Céac muoi halid c6 do tan giam dan tir clorit dén iodid va ciing
tir mubi kém dén mudi thiy ngan.

Vi du: ZnCl; = ZnBr2 2 Znl;

bac bi¢t Hglz rat it tan trong nude nhung lai dé tan khi c6 mit
KI tao phtre.

4.4. Trang thdi thién nhién

Trong ty nhién kém, cadimi va thiy ngan ton tai cha yéu dudi
dang sulfit kém véi cac kim loai khac nhu chi va dong.

+ ZnS va CdS co trong quang aphalerit; HgS gap trong quing
Xinaba.

Thily ngan ciing t6n tai & dang tu do vi cac hop chét ctia no kém
bén, d& bi phan hity thanh kim loai.

4.5 Vai tro sinh hoc

- Kém (Zn): la nguyén t6 thiét yéu cua co the Toan co thé chira
khoang 2-2,5g k&m, gén bang lwong sit va gap hon 20 lan lugng
ddng.
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Ion ké€m c6 trong thanh phén (coenzyme) ctia nhidu enzyme nhur
carboanhydrase (trong hong cau), alcoldehydrogenase cua gan.
Ngoai ra k&m rét can thiét cho sy hinh thanh va hoat dong ctia mot s6
hormon..

Dbi voi nguoi 16n, mdi ngay can khoang 15-20mg. Luong nay
chu yéu duoc dua vao co thé qua thit va mot phan rau qua. Tuy chi la
vi lugng nhung néu thiéu s& phat sinh hang loat triéu chimg va bénh
Iy nhu: chan an, cham phat trién, suy giam mién dich, 61 loan
chuyén hoéa glucid, protid, giam sinh san & ca nam va nit, di dang

- Thity ngan (Hg): Hoi thity ngan rat doc, vi vay can dung thay
ngan trong binh day kin. Khi nhiém doc cdp thuong gy viém niém
mac miéng. Gay rdi loan rudt, than.

lon thuy ngan (II) c6 ddc tinh cao do n6 c6 kha nang két hop bén
v6i protein. Trong co thé no ¢ tac dung chu yeu 1én mo6 than [am
mat kha ning bai tiét cia to chtrc nay. Khi bi nhiém doc thuy ngan
can an 10ng tring trimg va udng sira (protein trong cac thuc pham
nay c6 tac dung két tua thiry ngan trong da day).

5. Cac nguyén t6 kim loai nhém VIs — Nhém Crom
5.1. Vi tri va diic diém

- Crom (Cr), molipden (Mo) va vonfram (W) la cac kim loai
thudc nhom Ilg.

- Lop electron hoa tri:

Cr  3d°4s' Mo 4d°5s? w 5d°6s’

- D& bi mit cac electron & 16p ngoai cing (ns) va mot sb
electron ¢ phan mirc (n-1)d cua 16p trong. Vi vay ching la cac kim
loai dién hinh, s oxy héa cao nhit 1a +6. S6 oxy hoa thuong gap va
bén cia Cr 1a +3, +6.

5.2. Tinh chd't hoa hoc
a. Phan vwng voi phi kim
- Bén viing trong khong khi ¢ nhiét do thuong. & nhiét do cao,
crom dang bdt chay trong oxy tao crom (III) oxyd:
4Cr + 302 = 2Cr03
- Phan ung véi flo & nhiét 4o thuong, véi clo va brom khi dun
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néng.
- Chi phan tng voi nito, cacbon, luu huynh & nhiét do cao tao
nén cac hop chit c6 thanh phan khac nhau.
b. Phan vwng voi nwoc:
Cr phan {mg v6i nuée & nhiét do >600°C
2Cr + 3HO0 = Cr03+ 3H>
¢. Phdn wng voi acid
- V61 acid thuong nhu HCI hay H2SO4 (10ang) chi ¢6 Cr phan tng
chiam tao H» vidu: Cr + HCI = CrCl2+ Hy
- Béi véi acid oxy hoa H2SO4 (déc) ; HNO3(déc); cac kim loai thy
dong hoa va chi phan tng khi dun néng:
vi du: Cr + H2SO4¢ = Crz(S0s)3+ SO2+ HO
5.3. Hop chit
5.3.1. Oxyd va hydroxyd
- Crom thuong ton tai & dang oxyd Cr203 , CrO3
+ Cr,03 va hydroxyd tuong tmg Cr(OH)s déu khong tan trong
nude va co tinh chat ludng tinh:
Cr(OH)z + 3H2SOs = Crz(S0s4)3+ 6H20
Cr(OH)z + 3NaOH = Naz[Cr(OH)s]
+ CrOs 1a oxyd acid, dé tan trong nuéc, hydroxyd twong tmg
H>CrO4 va H2Cr,07 la céc acid c6 tinh oxy hoa:
CrOs + H2O = H2CrOg4
5.3.2. Muéi
Céc mudi crom(VI) thuong gip 1a kali cromat K2CrOg (tinh thé
mau vang) va kali dicromat K2Cr,Oy7 (tinh thé mau d6 da cam).
Cac ion CrO4%, Cr,07%déu bén va dé dang chuyén hoa cho nhau
tuy thudc vao pH cua moi truong:
Cr07%+H,0 o= CrOs# +2H"
Trong mdi truong kiém chu yéu ton tai dang mudi cromat, trong
moi truong acid ton tai & dang dicromat.
K2Cr,07 + 2KOH - 2K>CrO4 + H20
2KoCrOs + 3H2S0s > KoCr207 + KaSOs+ H20
5.4. Trang thdi thién nhién va diéu ché
Crom ton tai trong thién nhién dudi dang quing sit cromit FeO.
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Cr20a.

Crom duogc diéu ché bang phuong phap nhiét nhom hay dién
phan dung dich dicromat.

Trong cromat va dicromat duoc diéu ché bang cach nung chay
cromit voi NapCO3z & 1200°C ddng thoi thdi oxy nén dé oxy hoa:
FeO. Cr,03 + 8Na,CO3 + 702 = 8NaxCrO4 + 2Fe;03 + 8CO2
Sau d¢6 acid hoéa dung dich cromat ta thu dugc dicromat.

5.5. Ung dung va vai tro ciia cdc kim logi nhém crom

- Cr, Mo, W tao nén nhiéu hop kim quan trong tmg dung to 16n
trong ki thuat.

- Crom: Trong méau va md dong vat déu cé chira lugng crom khac
nhau dudi dang lién két clng nhu ¢ dang ion.

+ Crom c6 trong thanh phan pepsin. Sy thiéu hyt crom gy ra
nhitng bénh vé mat, gy rdi loan trao d6i carbonhydrat va tién trién
bénh dai thao duong.

- Molipden: ¢ nguoi va dong vat molipden c6 trong gan, than,
thuyén ndi tiét. Mo ciing tham gia vao thanh phan cac enzyme flavin,
aldehydroxydase. M6t lugng sinh li ciia Mo c6 tac dung kich thich
sinh truong va tang kha nang mién dich cta co thé ddi voi mot sb
bénh nhiém tring.

6. Nguyén t6 kim loai nhém VIIs — Nhém Mangan

6.1. Vi tri va dic diém

- Mangan (Mn), Tecnexi (Tc) va Reni (Re) 1a cac kim loai thude
nhom V.

- Cau hinh 16p electron hoa tri: (n-1)d°ns?

Mn  3d°4s® Tc 4d°5s? w 5d°6s?

- D& bi mét cic electron & 16p ngodi ciing (ns) va mot s6
electron ¢ phan muc (n-1)d cua 16p trong. Vi vay ching la cac kim
loai dién hinh, s oxy hoa cao nhat 1a +7. S6 oxy héa thuong gip va
bén ctia Mn 14 +2, +4 va +7.

6.2. Tinh chit héa hoc

a. Phan vwng voi phi kim

O dang bot va khi dun néng, Mn phan tng manh véi oxy,
halogen.
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- Tac dung v6i oxy tao cac oxyd MnO2 , Mn203 hodc Mn3O4
Mn + O = MnO;
3Mn + 202 = Mn304
- Phan rng véi halogen: (X 1a halogen)
Mn + X2 = MnX;

- Phan mg véi cac phi kim khac nhu: nito, cacbon, Iuu huynh,
phospho ; Mn chi phan tng & nhiét d6 cao tao nén cac hop chat co
thanh phan khéac nhau.

b. Phan wng voi nuwoc:

Trong day dién thé, Mn dung trudc hydro, vi vay Mn & dang bot

¢6 thé phan Gmg véi nudc nong tao két tia Mn(OH)2:
Mn + 2H,0 = Mn(OH) [+ H:
¢. Phdn wrng voi acid

- Véi acid thuong nhu HCI hay H2SO4 (jozng) ; Mn dé dang bi hoa
tan tao mudi: Vidu: Mn + HCI = MnCl; + H2

- Péi véi acid oxy hoa H2SOq (dic) ; HNO:

vidu: Mn+ HNOsz(lodng) = 3Mn(NO3)3+ 2NO2+ 4H,0

Mn + H2SO4(dac) = MnSO4+ SO2+ 2H20
6.3. Hop chit

6.3.1. Oxyd va hydroxyd

- Mangan tac dung voi oxy tao nhiéu loai oxyd, trong d6 MnO; ,
Mn,03 va Mn3Oq 14 cac oxyd bén viing.

+ MnO va Mn;O3z 1a cac oxyd base, twong tng v6i hydroxit
Mn(OH)2 va Mn(OH)zs.

+ MnOz2 c6 tinh ludng tinh.

+ Mn207 la oxyd acid, hydroxyd tuong tmg HMnOs-acid
permanganic 1a mot acid manh nhung chi ton tai trong dung dich.

6.3.2. Muoi

- Cac mudi Mn*? 1a mubi bén nhat trong cac mudi ctia mangan.

- Cac mudi cia mangan thuong gip 1a kali permanganat KMnOa
c¢6 dang tinh thé mau tim, d& tan trong nuéc, ion permanganat MnO4™
trong dung dich c6 mau hong tim. Khi dun néng tinh thé KMnOj bi
phan huy:

2 KMnO4(r) > KoMnO4 + MnO2 + O2
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Kali manganat

- lon MnO4* (ion manganat) trong dung dich c6 mau xanh.

Trong dung dich c6 su cin bang véi ion permanganat MnOg:
MnO4%+ H,0 <+ 2MnO4 + 40H

Nhu vy MnO4? ~ chi ton tai trong moi truong kiém, con trong
moi trudng acid, chu yéu ton tai ion MnOy'.

- lon MnOy4 ¢6 tinh oxy hoa manh va tuy thudc vao moi truong
ma cho nhirng san pham khac nhau.

Vi du: phan ung oxy héa K>SOz trong 3 moi truong

2MnOs + 5S03% + 6H" =2Mn?" + 5504> + 3H,0

hong tim khong mau
2MnOs + 3S03% + H,0 = 2Mn04+ 3S04% + 20H"
nau
2MnOs + SO3% + 20H = 2Mn0O4? "+ S04 + H,0

Xanh

6.4. Trang thdi thién nhién va diéu ché

Mangan t6n tai trong thién nhién dudi dang quing piroluzit
MnOz, hotmanit Mn3Oa.

Mn ¢6 thé dugc diéu ché bang phuong phap dién phan dung dich
mudi mangan clorid hay sulfat khi c6 mat (NH4)2SO4 hay khir oxit
ctia nd bang Si trong 16 dién.

Mot lugng 16n mangan dugc diéu ché dudi dang feromangan khi
khtr hdn hop quing sit va mangan bang C:

MnO: + Fe203 +5C = 2Mn + 2Fe + 5CO

6.5. Vai tro sinh hoc ciia mangan

- Mangan 1a nguyén t6 vi luong thiét yéu, c6 vai tro sinh hoc
quan trong. Co thé trudng thanh chta khoang 10-20mg mangan, c6
trong moi té bao, tip trung cao & xuong, gan, than.

- Ton mangan c6 trong thanh phin cia cic enzyme nhu
phosphatase mau, peptidase huyét thanh, decarboxylase.., nd lam
tang cuong hoat dong cla cac enzyme nay..

- Sy nhiém doc cap mangan lam t6n thwong hé than kinh trung
wong, khi tic dung lau dai c6 thé dan dén xo gan.
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BAI 5: CAC NGUYEN TO PHI KIM

*Muc tiéu

1. Xdac dinh dwoc vi tri va dac diém vé cdu tric cia cdc phi kim
nhom 1Va, Va, Vla, Vlla.

2. Trinh bay mot 6 tinh chdt héa hoc ciia cac don chat.

3. Viét duoc phwong trinh phan vmg ciia cdc hop chat dién hinh
cua chung.

4. Néu mot s6 g dung va vai tro sinh hoc ciia don chdt va hop
chat cua cdc phi kim.

Vi tri cac phi kim trong bang tuan hoan cic nguyén t6 hoa hoc

Ia la Hia IVa Va Via | VIla | VI
1 H He
2 B C N O F Ne
3 Si P S Cl Ar
4 As Se Br Kr
5 Te | Xe
6 At Rn

1. Cac nguyén t6 phi kim nhém VIIa
1.1. Vi tri va dic diém

- Céc nguyén to phi kim nhém VIIo gom F, Cl, Br, I, At
(halogen). O diéu kién thuong, F, Cl 1a chat khi; Br 14 chat long; I 1a
chat ran. At khong tdn tai & dang tu do.

- Céc nguyén tir halogen X chi con thiéu mot electron nita & 16p
ngoai cng 1a ¢6 duge vo electron bén cua khi hiém, nén dé dang két
hop thém mdt electron tao thanh ion X™ mang mot dién tich &m hodc
d& tao nén mot lién két cong hoa tri -X. Do d6 halogen 1a nhiing
nguyén t6 phi kim dién hinh..

Trong hop chat voi hau hét nguyén td, cac halogen co sb ©9%
hoa -1, flo khong c6 sb oxy héa dwong, con cac halogen khac c¢6 so
oxy hoa duong tir +1 dén +7 & trong cac hop chét véi nhimg nguyén
t6 ¢6 d6 Am dién 16n hon nhu O va N.

1.2. Tinh chit hod hoc
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Céc nguyén té thude ho halogen c6 tinh oxy hoa manh. Trong d6
flo c6 tinh oxy héa manh nhit va ciing 14 nguyén tb c6 tinh oxy héa
manh nhat trong bang tuan hoan. Tinh chit oxy hoa giam dan tir flo
dén iot (F > C1 > Br > I).

Ngoai ra halogen con c6 tinh khir yéu, tinh khir ting dan tir flo
dén i6t (thuc té, flo khong c6 tinh khi).

a. Tinh oxy héa

- Trong diy, nguyén té dimg trudc cé thé ddy nguyén t6 ding

sau ra khoi cac hop chét halogenua ciia n6
Cl, + 2NaBr > Br, + 2NaCl
Br. + 2Nal - Il + 2NaBr
- Tac dung vai Ha:
F, + Hz >  2HF (Bbc chay trong bong t6i)
Cl, + H, > 2HCI

- Téc dung véi kim loai tao ra mudi halogenua:
M + n2X > MX, n=1,23

Cha y: Trong diéu kién hoan toan kho (khong c6 hoi nudc) clo
khong phan tmg dugc voi sit. Vi vy co thé chtra clo trong binh thép.

Flo c6 thé phan tng dugc véi hau hét cac kim loai ¢ diéu kién
thuong. Song tac dung do6 bi han ché béi su tao thanh mot 16p florua
kim loai trén bé mit kim loai. Lép nay ngin can khong cho flo tiép
tuc tadc dung véi kim loai. Vi du nhu Cu, Ni, Mg do su tao thanh mot
16p mudi bao vé nén chung rat bén véi flo.

- Tac dung v&i phi kim: Cac halogen phan tmg dugc véi hau hét
cac phi kim

2F, + S > Sk
5F, + P > 2PFs
b. Tinh oxy hoa khw

- Tac dung v6i nudce:

+ Flo: 2F, + 2H,.O0 > 4HF + O

+Clo, brom, iot: X2 + H20 = HXO + HX (phan
g nay halogen vira thé hién tinh khu, Sua thé hién tinh oxy hoa)

- Tac dung voi bazo:

+Flo: 2F2 + 4NaOH - 4NaF + O + 2H20
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+ Clo, brom, iot: (phan tmg nay halogen vira thé hién tinh khir,
vira thé hién tinh oxy hoa)
* O nhiét d6 thuong;
X2 + 2MOH 2> MX + MXO + H0
* Pun ndng:
3X2 + 6MOH > 5MX + MXO0Os + 3H20
Cha y: Tot tac dung véi kiém theo phéan mng:
3 + 6MOH - 5MI + MIOz + 3H0
1.3. Cic hop chit
1.3.1. Hop chdt ¢6 s6 oxy hda -1:
a. HX
- Cac hydro halogenua hoa tan rat nhiéu trong nuéc, khi hoa tan
trong nudc HX cho ra cac acid. Lién két HX cang kém bén, HX cang
d& phan ly cho ra ion H* nén acid cang manh. Vi d6 bén cua lién két
HX giam dan tir HF dén HI, d6 manh cta acid HX ting dan tr HF
dén HI.
HF 14 acid rat yéu; HCI, HBr, HI déu 1 nhing acid manh.
Tuy HF 1a acid yéu nhung né c¢6 kha ning an mon thiy tinh do
c6 kha nang tao phuc tan theo phan ing sau:
SiO2(r) + 6HF(k) > H[SiFe] + 2H20(l)
Vi vay khong dugc chua HF trong binh thuy tinh va nho do
nguoi ta dung HF bay hoi dé khéc trén thity tinh.
- Trong day HF - HCI - HBr - HI tinh khir ting dan:
+ HF va HCI: khong tac dung vi oxy, H2SO4 dac
+ HI va HBr: tac dung véi oxy, H2SO4 déc
4HBr + 02 = 2Br2 + 2H20
4HI  + O2 =2 2l + 2H0
2HBr + H>SO4(d) - Br. + SO2, + H2O
8HI + H2SO4(d) = 412 + HS + 4H:0
b. Cdc mudi halogen
Mubi halogenua MX: Dung nhiéu trong y duoc:
+ NaCl tinh khiét dugc dung dé pha dung dich tiém truyén
+ KBr, NaBr dugc dung dé 1am thudc an than.
+ Dung dich CaCl, duoc dung lam thudc dong mau.
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+ MgCl2 dugc dung trong san xuit ximing magié ding trong
nha khoa
1.3.2. Hop chdt ¢6 s6 oxy hda + 1
HXO ( acid hipohalogeno: acid yéu) va mudi MXO
(hipohalogenit)
Vidu: HCIO: acid hipocloro
NaClO: natri hipocloric
HXO va MXO: c0 tinh oxy héa manh va tinh oxy hoda ctia chung
giam dan tir clo dén iot.
a. HXO
- HXO 1a céc acid yéu (yéu hon HoCOs3), tinh acid giam dan tir
HCIO dén HIO
- Trong cac acid HXO, HFO c6 nhiing tinh chét khac biét hon so
voi HCIO, HBrO, HIO
+ HFO téac dung véi H20:
HFO + HO > HF + H0;
+ HXO (X: Cl, Br) phan li trong nudc:
HXO + HO > H;0* + XO
+ HIO phan li trong nudce:
HIO — I' + OH
- HXO (X: Cl, Br, I) khong bén, d&é mat oxy:
HXO = HX + O (ngoaianh sang, co mit chat khir)
3HXO - 2HX + HXOs(c6 mat kiém manh va nhiét do)
- Cha y: HXO khong tac dung vdi CaCOs
b. MXO
- Phén huy:
teC
MXO > MX + MXOs3

MXOt C% MX + 1/20;
- Nudc Giaven:
Khi cho khi Clz chay qua dung dich NaOH thi dugc mét dung
dich goi 1a nudc Giaven:
Cl, + 2NaOH > NaCl + NaClO + H0
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Nho tac dung ctia CO2 ciia khong khi, NaOCI bién thanh acid
hipocloro
NaOCl + CO2 + H:0 > NaHCOs + HCIO
HCIO khéng bén, phan huy tao thanh HCI va oxy nguyén ti.
Nho kha nang pha huy sac t6 ctia oxy nguyén tir nén nudc Giaven c6
kha ning tdy mau.
- Clorua voi:
Thanh phan chinh 13 CaOCl; c6 nhiéu tmg dung trong thuc té.
N6 dugc tao ra bang cach cho Clz qua Ca(OH)q:
Cl, + 2CalOH), -> CaOCl. + 2H20
O nhiét do thuong, clorua voi dan dan phan hily tao thanh oxy
nguyén tir
CaOCl; - CaCl; + O
Vi vdy, n6 1a chat oxy hoa manh, c6 kha niang tdy mau
c. Hop chit c6 sé oxy hoa + 3
HXO2 (acid halogeno) va mubi MXO; (halogenit)
Vidu: HCIOz : acid cloro
NaClOz: : natri clorit
- Acid HXO2 manh hon acid HXO, d6 manh acid giam dan tir
HCIO; dén HIO
- Tinh oxy hoa acid HXO, yéu hon acid HXO, tinh oxy hoa
giam dan tir HC10, dén HIO,
d. Hop chit cé sé oxy hoa + 5
HXO3 (acid halogenic: acid yéu) va mubi MXOj3 (halogenat)
Vidu: HCIOs: acid cloric  NaClOs : natri clorat
- Acid HXO3 manh hon acid HXO2, d manh acid giam dan tir
HCIO3 dén HIOs
- Tinh oxy hoéa acid HXOs yéu hon acid HXOz, tinh oxy hoa
giam dan tir HC1O3 dén HIO3
e. Hop chit c6 sé oxy hoa + 7
HXO4 (acid pehalogenic: acid yéu) va mudi MXO4
(pehalogenat)
Vidu: HCIO;s : acid pecloric; NaClOg : natri peclorat
- Acid HXO4 manh hon acid HXO3, d6 manh acid giam dan tir
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HCIO, dén HIO,.
2. Nguyén t6 phi kim nhém VIa
Luu huynh thuéc nhém VIA cia bang tuan hoan cac nguyén t6 hoa
hoc.
2.1. Trang thdi tw nhién
- Luu huynh chiém 0,05% nguyén ti. Phan 16n luu huynh ton tai
trong thién nhién & dang hop chat, phd bién nhét 13 khoang vat
sunfua nhu pirit (FeS»), khoang vat sunfat nhu thach cao.
- Luu huynh con c6 trong thanh phan protein cho nén luén luén
c6 trong thanh phén dong vat va thyc vat.
2.2. Vi tri va diic diém
- Céc nguyén t6 phi kim nhom VIa ctia bang tuan hoan gém O, S,
Se, Te.
- Lop electron hoa tri la ns? np * gan voi cdu hinh electron bén cia khi
hlem Trir oxy, cac nguyén t6 khac trong nhom con cé phén muc nd
tréng vi vay ngoai cdc s0 oxy hoa -2, +2, con ¢6 cac s6 oxy hoa +4,
+6 do c6 su chuyén cac electron tir phan mirc s, p sang phan murc d
tao ra 4,6 electron doc than.
2.3. Tinh chit hod hoc ciia lwu huynh
a. Tinh khw
- Tac dung véi oxy:
S+ 0 =2 SO
- Tac dung v6i halogen:
S + 3R 2> SFe
- Tac dung v&i chét oxy hoa manh nhu H2SO4 dic, KCIO3
S + H3SO4(dac) - SO2 + H20
3S + 2KCIOs —-> 2KCI + 3SO2
b. Tinh oxy ho&
- Tac dung voi kim loai ( trir Au, Ag, Pt) - mudi sunfua
Fe + S > FeS
- Tac dung voi hydro tao thanh HzS
S + Hx > H.S
- Tac dung v&i phi kim (trir N, 12) = sunfua
C + S 2> CS

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



56

2.4. Cic hop chit

2.4.1. HoX H20 H2S HzSe H.Te

- H20: ¢6 nhiéu tinh chit bat thuong vé nhiét do soi, nhiét do
néng chay, khéi luong riéng so v6i cac hop chat twrong tw. Nguyén
nhan 14 do sy ton tai lién két hydro giita cac phén tir nude.

- H2S: Khi H2S duoc hinh thanh trong qué trinh théi rira dong
vat dudi tac dung cua vi khudn. Dung dich H,S 14 acid yéu, tinh khir
manh, trong khong khi bj oxy hoa dan thanh S.

2HS +02; = 2S + 2H0
- H2S cling bi oxy hoa béi cac halogen, vi du:
HS + I, =S +2HI

2.4.2. Khi sunfuro (S02)

Tinh chit hod hoc

* Tinh oxyd acid

- Tac dung voi oxyd kim loai:

SO, + NaxO = NaSOs3
- Tac dung v6i nudec:
SO, + HO > HSO3
- Tac dung véi kiém:
SO, + 2NaOH = NaSO3; + H0
* Tinh khuw
- Tac dung v6i oxy tao thanh SO3
SOz + 02-430%, P2050;
- Tac dung v61 NOz2 :
SO, + NO2, - SOz + NO
- Tac dung v6i halogen:
SO, + Cl2 + 2HO0 > H.SOs4 + 2HCI
* Tinh oxy ho&
- Tac dung voi kim loai:
SO, + 2Mg > 2MgO + S
- Tac dung v6i hydro:
SO, + 2H, > 2H0 + S
- Tac dung voi HaS
SO, + 2H,S > 2HO0 + 3S
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2.4.3. Acid sunfuric (H2S04)
Tinh chit hod hoc
* Acid loang:
- Tac dung vai kim loai dirng trudc H2 > giai phong Ho:
Ca + H)SOs > CaSOs + H2

- Tac dung voi oxyd bazo, bazo, véi mudbi:
3H2SOs + 2AI(OH)s =  Alx(SO4)s + 6H20
H.SOs + Fes0s > FeSOs+ Fex(SOs)z +  4H20
H.SOs + BaCl -> BaSO;s + 2HCI

* Acid dam dac (tinh oxy hod manh)

- H4o nudc

- Oxy hoa céac phi kim

H>SO4 (dac) + S - SO2 + H.0

H2>SO4 (dac) + C = SO2 + CO2+ H20

- Oxy hoa cac kim loai (trir Au, Pt) > M2(SO4)n + SO2 (S,
H.S) + H20
Chuy:

- Kim loai khtr yéu, trung binh > SO;

- Kim loai khtr manh (kiém, kiém thd, Al, Zn) = SOz, S, H.S

- H2SO4 dac ngudi khong tac dung vai Al, Fe, Cr

Diéu ché
- Tur quang pirit: FeSz > SO2 > SOz = H2S04
2.5. Vai tro sinh hoc cua luu huynh
- O nguoi truong thanh, S chiém khoang 0,25% trong lugng co
thé:

+ S tham gia cdu tao protid tir cac aminoacid chtta S nhu
methiomin, cystein, cystin. Protid chtra S 1& thanh phan chi yéu trong
co quan che phu nhu da, 16ng, toc, méng.

+ Cac hop chét cua S, cic enzym chira nhém -SH tham gia qué
trinh khir doc, qua trinh oxy hoa khtr trong co thé. S ciing c6 mit
trong mot s6 hormon.

+ S ¢6 nhiéu trong céac loai thuc phém nhu: hai san, hanh téi,
thit, trimg. ..

- S két tua diéu ché bang phuong phap két tia c6 hat min, hoat
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tinh 16n, dung 1am thudc m& hodc huyén phu dé diéu tri ghé, ndm.

- S thang hoa diéu ché bang phuong phap thang hoa c6 kich thudc
hat 16n, dung udng 1a thudc tay, giai doc chi, thiy ngan.

- Hon hop K2S203 va KzSx dung diéu trj cic bénh ngoai da rit co
hi€u qua do tdc dung ctuia S nguyén tir dugc giai phéng khi xoa lén
ving da mic bénh...

3. Cac nguyén té phi kim nhém Va

3.1. Vj tri va dic diém

- Céac nguyén to phi kim trong nhom Va cia bang tudn hoan
gom:

Nito (N); Phospho(P) va Arsen (As)

- Lop electron hoa tri 1a ns 2np®. Trir nito, cic nguyén to khac
trong nhém c6 phan mirc nd trong nén céc electron ciia phan muc ns
c6 thé chuyen Ién phan mirc nd tao ra 5 electron doc than. Do do
ching c6 thé c6 hoa tri toi da 1a 5.

- Pé dat duogc ciu hinh electron bén cua nguyén tir khi hiém
dung sau, nguyén tir nito c¢6 kha ning két hop thém 3 electron cua
nhitng kim loai hoat dong tao nén ion N%-.

- Péi véi cac nguyén td khac, nguyén tir nito tao nén nhimg cap
electron va cho nhiig hop chét trong d6 ching c6 s6 oxy hoa +3
hodc -3. Hai electron con lai thuong tao nén lién két cho nhan véi
nhing nguyén t6 c6 d6 am dién 16n.

Sb oxy hoa cao nhat cta nito 1a +5, ddy 1a s6 oxy héa dic biét quan
trong ddi v&i hop chit co chira oxy.

3.2. Tinh chit hod hoc ciia nito

a. Tinh oxy hoa: Fe. to

- Tac dung voi He: N2 + 3H2 > 2NHs
- Tac dung vo1 kim loai manh tao nén nitrua o
N + 3Mg -=> MgsN2
b.Tinh khu: 3000°C
- Tac dung voi Oz: N> + O =2 2NO

*Chay: NO + Oz > 2NO2
3.3. Cdc hgp chat cua nito
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a. Amoniac (NHs)
Tinh chit hod hoc
* Tinh bazo:
- Téc dung véinude: NHs + H20 = NHs + OH
- Tac dung voi acid
NHs + HCI > NH4CI
- Tac dung v&i dung dich mudi
FeSOs + 2NHs + 2HO0 > (NH4):SOs + Fe(OH):
Chu ¥: Tac dung véi cac dung dich mubi chira Cu?*, Zn?*, Ag*
tao phirc chit tan
CuCl, + 4NHz > [Cu(NH3)4]Cl>
* Tinh khw
- Phén huy: o
2NH: > N2+ 3H:
- Tac dung voi oxy:  ghooc py
4NH; + O, = 4NO + 6H0

ANH; + 30, > 2N, + 6H0
- Tac dung vo1i halogen: to
8NHs + 3Cl2 > N2 + 6NH4CI
- Téc dung véi mot sé oxyd kim loai:
2NHz + 3Cu0 =2 Nz + 3Cu + 3H0
b. Nito oxyd (NO)
Tinh chdt hod hoc
* Tinh khw
- Tac dung voi oxy tao thanh NO>
2NO + 02 =2 2NO:
- Téc dung voi clo tao thanh NOCI
2NO + Cl2 > 2NOCI
nitrozyl clorua
* Tinh oxy hoa
- Tac dung véi SO2
2NO + SO, > SOz + N0
- Tac dung voi HoS

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



60

2NO + 2H.,S > 2S5 + N2 + 2H0
c. Nito dioxyd (NO2)
Tinh chit hod hoc
* Tinh oxyd acid:
- Tac dung v6i nudc:
2NO, + HO > HNOs + HNO:
- Tac dung voi bazo:
2NO, + 2NaOH - NaNOs + NaNO2 + H20
* Tinh khu
- Tac dung vdi clo:
2NO2, + Cl2 > 2NO:CI Nitroni clorua
- Tac dung voi Cu:
2Cu + NO2 - CuO + NO
- Tac dung v6i nudc:
3NO, + HO -> 2HNO3; + NO
ANO, + HO + Oz = 4HNO3
* Tinh oxy hoé:
- Tac dung voi SO2:
NO, + SO, > SOz + NO
- Tac dung v6i hidro:
2NO2; + 7H2 > 2NHs3 + 4H20
- Tac dung voi CO:
NO. + CO - CO, + NO
d. Acid nitric (HNO:s)
Tinh chdt hod hoc
* Tinh acid
- Tac dung vdi oxyd bazo, bazo, mudi;
2HNOs3(I) + CuO > Cu(NOz)2 + H20
3HNO3 + Fe(OH); > Fe(NO3)s + 3H20
2HNO3 + CaCOs 2> Ca(NO3), + CO2 + 3H0
- Phéan huy to
4HNO3 > 4NO; + 0O + 2H20
* Tinh oxy hod manh
- Tac dung voi kim loai (trir Au, Pt) = Kim loai s6 oxy hoa cao
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+NéuHNOsdic > NO

Cu + 4HNOs3(d@d) > Cu(NOs3), + 2NO2 + 2H20

+Néu HNOs loding > NO, N20, NHsNO3

3Cu + 8HNO3(I) —=> 3Cu(NO3)2 + 2NO + 4H.0

4Mg + 10HNO3(I) > 4Mg(NOs3)2 + NHsNOs + 3H20

+ Néu HNO;3 lodng lanh  + kim loai hoat dong: giai phong Ha

- Tac dung voi phi kim:

6HNOzdac + S > HxSOs + 6NO2 + 2H20
5HNOs; dac + P > HsPOs + 5NO2 + H0
4HNOzdac + C = CO2 + 4NO2 + 2H20
e. Muéi nitrat M(NO3)n
Tinh chdt hod hoc
- Tac dung véi acid, kiém, mudi
Pb(NOs)2 + NaxSOs -> PbSOs + 2NaNOs
Fe(NOs)3 + 3NaOH -> Fe(OH)z + 3NaNOs
- Nhiét pha gguéi: ‘
M(NO3)n e M(NO2)n + n/2 02 (M la kim loai kiém)
2M(NO3)h 2 M20n + 2nNO2 + n/2 Oz (M tr Mg->Cu, Ba,
ca) .
M(NO3)y > M + nNO; + n/20z (M dimg sau Cu)
3.4. Vai tro cia nito doi véi co thé va teng dung ciia né trong Y
— Dwoc

- Nito chiém khoang 2,7% trong luong cta co thé, ¢ mat trong
cac thanh phan hop chét hitu co co ban cua co thé nhu protid, lipid,
mot s6 kich thich to...

- Nito 12 nguyén t6 dung lam mdi trudng tro trong dng tiém va
d6 bao goi dé bao quan duoc chat khong bi anh huong boi oxi trong
khong khi.

- N2O chira 20 — 25% oxy dung gdy mé phau thuit trong thoi
gian ngan.

- NaNO; dung lam thudc giai doc CN-, do NOp™ tac dung voi
hemoglobin tao ra methemoglobin thu hit CN° tao ra
cyanmethemoglobin khong hoat dong nén ho hap té bao duoc bao vé,
sau d6 voi su c6 mit cua NapS,03 duge tiém thém vao co thé, duoc
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gan va than chuyén thanh SCN khong doc, thai ra ngoai.

- lon NO2° gay doc do tac dung véi hemoglobin tao ra
methemoglobin lam cho hong cau khong gan duoc vai oxi. NO2™ la
moi nguy hiém tiém tang vi tao cac dan xuat N-nitroso cta amin,
amid goi chung 13 nitrosamin — nhiing chét ¢ thé gdy ung thu, do
vay viée sir dung NO3", NO;” trong bao quan thuc pham 14 van dé can
duogc kiém soat.

4. Nguyén t6 phi kim nhém IVa

4.1, Vi tri va dic diém

- Céc nguyén t6 phi kim trong nhom IV a bang tuan hoan gom:

Cacbon (C) va silic (Si)

- Lép electron hoa tri : ns? np?. Mt electron cua phan muc s dé
dang chuyen 1én phén mirc p tao ra 4 electron doc than nst nps. Do
d6 trong hau hét cac hop chat, cacbon va silic co hoa tri IV va chi tao
céc lién két cong hoa tri, nghia 1a khong t6n tai cac ion C** hay Si‘*
Tuy nhién sé oxy héa ciia C trong hop chat co thé tir -4 dén +4.

- Khac véi cacbon, silic con cé cac orbital 3d trong vi vay co kha
nang tao phirc.

- Cacbon ¢ tinh chat dic biét 1a kha nang tao mach déng nhét —
C-C-C-... D6 1a nguyén nhén tao nén tinh da dang ctia cac hop chat
hiru co.

4.2. Tinh chit hod hoc

4.2.1. Cachon

- O nhiét d6 thuong, cacbon rat tro vé mat hoa hoc nhung & nhiét
d6 cao no tré nén rét hoat dong.

- Cacbon vura ¢6 tinh khir, vira c6 tinh oxy hoa.

a. Tinh khir: tinh khir cacbon kha manh

+ Téac dyng voi oxy: t°C
C + 02 > CO; (t<500°C)
C + 0% CO (t>900°C)
+ Tac dung v6i khi cacbonic:
C + CO,'> 20
+ Tac dung v6i luu huynh:
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C+ 25 cs
+ Téac dung v6i oxyd kim loai: o
C + 2Cu0O > CO2 + 2Cu
+ Téac dung voi nudc: toC
Cc + HO > CO + H
t°C
hoac C + 2HO > CO2 + 2H:
+ Téc dung voi clorat:
C + KCIOs » CO2 + KCI
+ Tac dung voi HNO3, H2SO4
C + 4HNO3z —>CO2 + 4NO. + 2H20
C + 2H:SO4 > CO2 + SO + 2H20
b. Tinh oxy hoa: tinh oxy hoa ctia cacbon yéu
+ Tac dung vai hidro: 1000°C
C + H2z 2> CHs
+ Tac dung v6i kim loai:  2500°C
2C + Ca > CaC:
4.2.2. Silic
- Silic 12 don chat ¢ cdu tric gibng kim cuong, ¢6 tinh ban dan.
- Phan g véi oxy, clo ¢ nhiét d6 cao (400-600°C).
- Phan tmg véi hydro ¢ nhiét do hd quang tao ra hop chat co
cong thirc tong quat SinHan+2 goi 12 cac silan (n<14).
nSi+ (n+1)H2 = SinH2n+2
- O nhiét 6 thuong, khong tac dung véi acid nhung bi hoa tan
trong hdn hgp HNO3 va HF theo phan ting:
3Si + 4HNO3 + HF = H[SiFg] + NO + H20
- Phan tng véi kiém:
Si + 2NaOH + H2,0 = NaySiO3 + 2H>
4.3. Cic hop chit cacbon
a. Hop chdt véi hidro
Chay trong khong khi tao nén khi CO2 va nudc
CHs + 20, > CO2 + 2H20
b. Cacbua kim loai
Tinh chat

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



64

Trong cac cacbua kim loai, quan trong ddi vé6i thyc t& 1a canxi
cacbua
- Canxi cacbua tuong tdc manh li¢t véi nudce:
CaC, + HO > Ca(OH). + CoH2
AlsC3 + 12H,O > 4AI(OH)s + 3CHs
- Khi dun néng, canxi cacbua c6 thé khir dugc oxit va clorua
cua cac kim loai
1440° C
CaC> + MgO > CaO + Mg + 2C
c. Cacbon oxit (CO)
Tinh chat: CO c6 tinh khir manh
- Tac dung véi oxi: 700° C
CO + 0, - CO
- Tac dung v6i halogen:

500° C, khéng anh sang

CO + CI » COCl

photphogen
Photgen ddc, dugc dung lam bom hoi ngac trong chién tranh thé
gi6i thir nhat
- Tac dung voi mot s6 oxit kim loai:
3CO + Fex03 > 2Fe + 3CO2
Ch ¥: CO khong thé khir mot s6 oxyd kim loai qua bén nhur
MgO, Al,03, BaO. Véi cac oxyd quéa bén va khi kim loai twong dbi
dé bay hoi ngudi ta dung phwong phéap nhiét nhom.
- Tac dung vai khi NO:
2CO + 2NO > 2CO2, + N2
- Tac dung voi kiém tao thanh mudi fomiat:
CO + NaOH -> HCOONa
(Natri fomiat)
- Tac dung véi hidro:
CO + H3%&R, cH, + HO0
350° C, 250 atm, ZnO
CO + 2H> » CH3OH
- Tac dung voi hemoglobin (Hb):

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



65

CO + Hb = HbCO
Lam cho hemoglobin khong lam duoc nhiém vu chuyén tai oxi
tir phdi dén cac mao quan cua cac co quan trong co thé. Hut thude 14,
khoi thude ¢ tir 0,5-1% khi CO. Bé trir khi doc CO, trong mit na
phong doc CO nguoi ta khong dung than hoat tinh ma dung hon hop
MnO; va CuO.
d. Cacbon dioxit (CO»)
Tinh chat
Cacbon dioxyd kha bén, khong chay va khong duy tri sy chay,
khong duy tri su séng
- Tac dung véi cacbon: o
Co, + C > 2CO
- Phan huy ¢ nhiét d6 cao (2000°C)\

co, 5 co + %0,
- Tac dung v6i nudc:
CO, + HO > H.COs3
Quang hop
CO2 + HO—» CeH120s + 602
- Tac dung v6i K, Mg, Al, Zn:
3C0O2 + 4Al téc 2A1b03 + 3C
- Tac dung v61 NHas: Tao thanh ure.
CO2 + 2NH3 2> CO(NH2). + H20
- Tac dung véi kiém:
CO2 + 2NaOH => NaCO3z + H20
CO2 + NaOH - NaHCOs3
Néu du NaOH thu duoc mudi trung hoa, néu du CO; chi dugc
mudi hidrocacbonat
e. Mudi cacbonat
- Ton tai 2 loai mudi cacbonat.
+ Mubi carbonat trung hoa : Na,CO3, CaCOsg, ...
+ Mubi hydrocarbonat (mubi acid): NaHCOs, Ca(HCOs)2, ...
- Phan ung nhiét phan: Cacbonat trung hoa bén hon hydro

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



66
carbonat
toC
CaCO; » CCO, + cCcao
toC
2NaHCO3; - NaCO3z + CO, + H0O

NH4HC03t 5 NH: + CO2 + H20
Bot no
4.4. Hop chit ciia silic

Silic oxyd SiO2 va acid silicic

- SiO2 1a oxyd acid. Acid tuong ing cé cong thirc chung
xSi02.yH20 (H1SiO4 —acid ortho silicic, H2SiOz —acid meta silicic).

- SiO2 khong tac dung vai cac acid, trur acid HF:

SiO2 + 4HF > SiF4 + 2H20
SiO2 + 2HF(dw) > H2[SiFs] (tan)

- Trong mdi truong kiém hay cacbonat kim loai kiém nong chay
SiO; tao thanh silicat.

SiO2 + 2KOH - K3SiOz + H20O
SiO2 + Na,CO3z > NazSiOz + CO2
4.5. Vai tro va rng dung Y — Dugc

4.5.1. Cacbon trong co thé

- C6 trong cac hop chét hiru co quan trong nhu gluxid, protid,
lipid....

4.5.2. Ung dung trong Y — Duroc

- Than hoat dugc dung: san Xuat tir gs, khong dugc tam chat

chat hoa hoc, dugc than hoa & 500-900°C trong thing kin khdng
c6 khong khi, co 2 dang:

+ Dang min: dé hap phu trong m61 truong long. Than hoat dang
min duoc ding 1am thubc giai doc dang udng dé cap cliru ngd doc
thudc hoat hoa chét, diéu tri tiéu chay do co thé hap phu cac doc td
ctia cc vi khuan, phéi hop véi cac thude khac dé diéu tri day hoi,
kho tiéu.

+ Dang tho, xop dé hap phu trong méi truong khi, 13 mot thanh
phan ctia hon hop chat trong mit na phong doc.
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- Cacbonat

+ NaHCO3 : dung lan thubc khang acid (da day) dang udng,
dung suc miéng, rira vét thuong, vét bong (dung dich 5-50%).

+Cacbonat it tan caa Ca?*, Mg?*, APF* duoc dung 1am thube
khéng acid ¢ bénh viém loét da day, ta trang.

+ KHCO3 dung nhu ngudn ion K* trong bd sung chét dién giai.
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