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Chuyén dé: Nhan biét va Tach biét cac chat vo co

Phan I: Nguyén tac chung

1. Nguyén tac nhan biét cac chat

P& nhan biét mot chat, ta can dua vao cac phan (ng héa hoc dac trung. Dau
hiéu ctia phan (ng c6 thé la:

e Tao két tua: Chat ran khong tan dugc tao thanh, ¢6 mau sac dac trung.

e Tao khi: Cé khi thoat ra véi mui, mau sac hoac tinh chat dac trung (vi du:

lam duc nudc voi trong, lam déi mau quy tim am).

e Thay déi mau sac cua dung dich: Dung dich chuyé&n sang mau khéc.

e Hién tuong khac: Tda nhiét, phat sang, thr mau ngon Iua...

Luu y: Khi nhan biét nhiéu chat, nén ké bang dé€ trinh bay ré rang thudc thu,
hién tuong va phuong trinh héa hoc minh hoa.

2. Nguyén tac tach va tinh ché cac chat
Tach cac chat ra khoi hon hgp la qua trinh st dung cac phuong phap vat ly hoac
hdéa hoc dé thu dugc cac chat & dang tinh khiét.

e Budc 1: Chon thudc thir thich hgp chi tdc dung véi mét chat trong hon hop,
chuyén chéat dé thanh mét dang khéac (két tda, bay hoi, hoac hoa tan) dé dé

dang tach ra.
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e Budc 2: DUng cac phuong phap vat ly (loc, chiét, chung cat...) dé tach chat

dé ra khoi hén hop.

e Budc 3: Tai tao lai chat ban dau tir sdn phdm da tach ra.

Phan II: Nhan biét cac chat vé co

A. Nhan biét mét sé Cation (lon duong)

1. Cation kim loai kiém (Na+, K*)
Phuong phap: Thd mau ngon Ida.
o Hop chat cia Na* cho ngon Iira mau vang tuaoi.

o Hop chat cia K* cho ngon I&ra mau tim.

2. Cation kim loai kiém thé (Ca?+, Ba2+)
Thuéc thu: Dung dich cha ion SO42- (H2S04, Na2504) hodc COs2~ (Naz2CO0s).

o Ba2+*: Tao két tha trang BaSO4 khong tan trong axit manh.

Phuong trinh: Ba2* + S042~ -» BaS0a! (trang)

o Ca?*: Tao két tua trang CaCOs tan trong axit.

Phuong trinh: Ca?* + COs2- » CaCOs{ (trang)

Vi du: Nhan biét dung dich BaClz va CaCl.. Dung dung dich Na:50a4, 10 nao

xudt hién két tua trang la BaCl-.
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3. Cation Nhom (AIl3+)

Thuéc thu: Dung dich kiEm manh (NaOH, KOH) hoac dung dich amoniac

(NHs).

o Dung NaOH du: Ban dau tao két tla keo trang Al(OH)s, sau dé két tua
tan trong NaOH du.
Phuong trinh:
A3+ + 30H- > AI(OH)z ! (keo trang)

Al(OH)s + OH~(du) - [AI(OH)4]~ (tan)

o Dung NH:s du: Chi tao két tla keo trang Al(OH)s, khong tan trong NHs du.

Phuong trinh: Al3* + 3NHs + 3H20 = AI(OH)s ! + 3NHa4*

4. Cation Sat (Fe2*, Fe3+)
Thuéc thu: Dung dich kiém (NaOH, NHs), dung dich KSCN.

o Fe2+: Tac dung vdi dung dich kiém tao két tha trang xanh Fe(OH)z, dé€ lau
trong khong khi héa nau dé.
Phuong trinh:
Fe2+ + 20H- = Fe(OH)2{ (trdng xanh)

4Fe(OH)2 + O2 + 2H20 - 4Fe(OH)s ! (nau do)

o Fe3*: Tac dung véi dung dich kiém tao két tlia nau dé Fe(OH)s.
Phuong trinh: Fe3* + 30H- -» Fe(OH)s! (nau do)

o Nhan biét dac trung Fe3+: Dung dung dich KSCN hodc NH4SCN, tao

dung dich mau dé mau.
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Phuong trinh: Fe3* + 3SCN- - Fe(SCN)s (phic mau dé mau)

5. Cation Pong (Cu?+)
Thuéc thu: Dung dich kiém (NaOH), dung dich amoniac (NHs).

o Dung NaOH: Tao két ta mau xanh lam Cu(OH)-.

Phuong trinh: Cu?* + 20H- - Cu(OH)z2! (xanh lam)

o Dung NHs: Ban dau tao két tda xanh, sau dé két tda tan trong NHs du tao
dung dich phirc mau xanh tham dac trung.
Phuong trinh:
Cu?* + 2NHs + 2H20 - Cu(OH)z24 + 2NHa4*

Cu(OH)2 + 4NHs(du) - [Cu(NH3)4]?* (phic tan, xanh tham) + 20H-

6. Cation Amoni (NHa*)
Thuéc thu: Dung dich kiém manh (NaOH, KOH), dun néng nhe.
Hién tuong: C6 khi mui khai (NHs) thoat ra, lam xanh gidy quy tim am.

Phuong trinh: NHs* + OH= - (dun nong) NH3z T + H20

B. Nhan biét moét sé Anion (lon am)

1. Anion géc axit manh

o S042- (sunfat): Dung dung dich ch(ra ion Ba?* (BaClz, Ba(NOs)2) trong moi
truong axit. Tao két tla trang BaS0a khong tan trong axit.

Phuong trinh: Ba2* + S042- - BaS0a4! (trang)
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o CI- (clorua): Dung dung dich AgNOs. Tao két taa trang AgCl, khéng tan
trong axit manh.

Phuong trinh: Ag* + Cl- - AgCI! (trang)

o NOs~ (nitrat): Trong moéi truong axit (H2S04 loang), dung manh Cu dun
néng.
Hién tuong: Dung dich chuyén sang mau xanh, cé khi khéng mau (NO)
thoat ra, héa nau dé (NO2) trong khdéng khi.
Phuong trinh:
3Cu + 8H* + 2NOs~ - 3Cu?* + 2NO 1T + 4H20

2NO + O2 - 2NO:z (nau do)

2. Anion goc axit yéu

o €032~ (cacbonat): Dung dung dich axit manh (HCI, H2S0a4).
Hién tuong: Sui bot khi khong mau (COz), lam duc nudc voi trong.
Phuong trinh:
COs%2~ + 2H* » CO21T + H20

CO:z + Ca(OH)z -» CaCOs! + H20

o S032- (sunfit): Dung dung dich axit manh.
Hién tuong: C6 khi mui hac (S02) thoét ra, lam mat mau dung dich brom
hodc dung dich thuoc tim (KMnOa).
Phuong trinh:
SO32~ + 2H* - S02T + H20

SO2 + Br2 + 2H20 - 2HBr + H250a4
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o §2- (sunfua): Dung dung dich axit manh hoac dung dich muéi Cu?+, Pb2+,
Hién tuong: Dung axit cé khi mui tring thoi (H2S). Dung mu6i Cu2*/Pb2+
tao két tda den.

Phuong trinh:
S2- + 2H* -» H2S T (muUi triing thoi)
Cu?* + S2= -» CuS\! (den)

o PO43- (photphat): Dung dung dich AgNO:s.

Hién tuong: Tao két tia mau vang AgsPOa4, tan dugc trong dung dich
HNOs loang.

Phuong trinh: 3Ag* + PO43~ - Ag3P0O4! (vang)
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C. Nhan biét mot sé chat khi

Chat khi Thuoc thu Hién tuong
CO: Dung dich Ca(OH): Lam duc nudc voi trong (tao két tua
(Cacbonic) du CaCO0s)

Dung dich Brom (Brz) Lam mat mau dung dich (mau nau doé
SO: (Sunfuro)
hoac KMnOa4 cla Br2 hoac mau tim ciia KMnOa)

NHs
Giay quy tim am Lam giday quy tim hdéa xanh
(Amoniac)

H2S (Hydro Dung dich Pb(NOs)2
Tao két tua den (PbS, CuS)
sunfua) hoac Cu(NOs)2

Giay tam dung dich
Clz (Clo) Lam giday hda xanh
KI va hé tinh bt

02 (Oxi) Tan dém dé Lam tan dém bung chay

Hz (Hydro) Que dém dang chdy  Gay tiéng n6 nho (n6 "b6p")

Phan Il: Tach va tinh ché cac chat vo co

1. Phuong phap vat ly

Dua trén su khac biét vé tinh chat vat ly (nhiét d6 s6i, d6 tan, khoi lugng

riéng...).

e CO can: Tach chat ran tan khong bay hoi ra khoi dung moi.
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e Chung cat: Tach cac chat I1dng c6 nhiét do s6i khac nhau.
e Chiét: Tach cac chat Idng khong tan vao nhau hoac tach chat tan tir dung
moi nay sang dung mbi khac.

e Loc: Tach chat ran khéng tan ra khoi chat 16ng.

2. Phuong phap héa hoc

Dua vao cac phan Ung hda hoc dé chuyén chat can tach thanh dang khac, tach

ra roi tai tao lai.
Vi du 1: Tach riéng tung oxit ra khéi hon hgp ran géom Al20s, Fe20s, CuO
So do tach:

1. Cho hén hgp vao dung dich NaOH du. Alz0s tan, con lai Fe20s3 va CuO khéng
tan. Loc tach riéng phan dung dich va phan khéng tan.

PTHH: Al20s + 2NaOH - 2NaAlO:z + H20

2. Xt ly phan dung dich (NaAlO2, NaOH du): Suc khi CO:z du vao dung dich,
thu duoc két tua AI(OH)s. Loc lay két tua.
PTHH: NaAlOz + COz2 + 2H20 = AlI(OH)3! + NaHCOs
Nung két tia Al(OH)s & nhiét do cao, thu dugc Al20s.

PTHH: 2AI(OH)s = (nhiét do) Al203 + 3H20

3. Xt ly phan khong tan (Fe203, Cu0): Cho hon hgp vao dung dich HCI du.
Ca hai oxit déu tan.
PTHH: Fe203 + 6HCI - 2FeCls + 3H20

CuO + 2HCI - CuClz + H20
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4. Cho dung dich NaOH du vao dung dich muéi thu duoc. Loc 1ay hén hgp két
tia Fe(OH)s va Cu(OH)-.
PTHH: FeCls + 3NaOH - Fe(OH)s! + 3NaCl

CuCl2 + 2NaOH - Cu(OH)2! + 2NaCl

5. Nung hén hgp két tda trén ¢ nhiét do cao. Fe(OH)s bi phan hay thanh Fez0s.
Cu(OH)z bi phéan huy thanh CuO. Ta thu lai dugc hon hgp oxit ban dau. Dé
tdch chuing, ta c6 thé dung luéng khi H2 nung néng dé kht CuO thanh Cu,
con Fe203 khong bi khir. Hoa tan hoén hgp sau phan Ung vao HCI, Cu khoéng
tan, loc ra. Dung dich FeClz cho tac dung véi NaOH réi nung két tta sé thu lai

Fe20:s.
Vi du 2: Tinh ché NaCl cé lan MgClz, AICI3, Na:SO.

1. Hoa tan hon hop vao nudc. Cho dung dich BaClz du vao dé loai bo SO42-. Loc
bd két tia BaSOa.

PTHH: Ba?* + SO4%~ -» BaS0a4!

2. Cho dung dich NaOH du vao dung dich nudc loc dé€ loai bo Mg2+ va Al3*. Loc
bd két tia Mg(OH)zva Al(OH)s.
PTHH:
Mg?+ + 20H- -» Mg(OH)2!

AlP* + 30H- - Al(OH)s !

3. Dung dich con lai chira NaCl, NaOH du, BaClz du. Suc khi COz2 du vao dé€ loai
bd NaOH va BaClz. Loc bd két tia BaCOs.
PTHH:

CO2 + 2NaOH - Na2C0s3 + H20
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BaClz + Na2COs -» BaCOs! + 2NaCl

4. Dung dich sau loc chta NaCl va Naz2COs. Thém dung dich HCI vira du dé

trung hoa Na2COs.

PTHH: Na2COs + 2HCI| -» 2NaCl + H20 + CO21

5. C6 can dung dich cu6i clng, ta thu dugc NaCl tinh khiét.
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