Hoa phdn tich dinh tinh
Bai 1:
MOT SO PINH LUAT VA KHAI NIEM CO BAN
TRONG HOA PHAN TiCH

Muc tiéu

1. Gidi thich dwoc ngi dung va Yy nghia ciia ba dinh ludt: Pinh lugt bdo toan khoi liong,
Pinh lugt thanh phdn khéng dsi va Binh ludt dicong liong.

2. Trinh bay duoc cdc dinh nghia vé ba logi nong dé dung dich: nong dé phan triam, nong
dé mol/L, néng dé dwong lwong va cach van dung dé gidi cac bai toan chuyén doi giira cac
logi nong dé ay.

3. Trinh bay dwoc khai niém pH va si hinh thanh thang pH; khai niém ch: th; mau va céach
xdc dinh pH bang chi th; mau.

4. Néu duwoc diéu kién két tua-hoa tan mét chdt dua trén khai niém tich sé tan

5. Chi ra va doc tén duwoc cac thanh phan cua phic chat. Gidi thich dwoc § nghia cua hang

s6 khéng bén hodc hang sé tao phic ndc va téng céng.

1. CAC PINH LUAT
1.1. Pinh luat bao toan khéi luong
“Khéi luong tong cong cua cac chat khong ddi trong mot phan wng hda hoc”. S6 lugng
cac chat va tinh chat cua chlng c6 thé thay doi, nhung khdi luong cua cac chat thi giir
nguyén khong ddi trudc va sau phan tng. Ngay ca nhitng bién déi sinh hoc phuc tap
trong co thé ¢ lién quan dén nhiéu phan &ng thi khéi luong van duocbao toan:
CeH1206 + 602 — 6CO2 + 6H20

180g glucose + 192g khi oxy — 264g carbon dioxyd + 108g nudc

(372g nguyén liéu trudc phan tng — 372g chat sau bién d6i)

* Nho dinh luat bao toan khéi lwong ma ching ta c6 thé can bang céc
phuongtrinh hda hoc va tinh dwockhdi lwong cua cac chat tham gia phan wng va cac
chat san pham theo tuongquan ty 18 thuan khi dya vao phuong trinh phan tng d3 can
bang.

1.2. Pinh luat thanh phan khong doi
“Mot hop chét du duoc diéu ché bang cach nao thi van bao gém cuing mét loai

cac nguyén t va cung ty sé khdi lugng cua cac nguyén té trong hop chat”. Cac két
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qua sau day thu dugc vé thanh phan khéi lueong cua cac nguyén té trong 20,0 g calci

carbonat:
Phan tich theo khdi luong S6 phan khdi luong Phan tram khéi luong
8,0g calci 0,40 calci 40%
2,49 carbon 0,12 carbon 12%
9,69 oxy 0,48 oxy 48%
20,0 g 1,00 phan khdi lugng 100% khdi luong

Dinh luat thanh phan khong d6i cho ta biét rang, calci carbonat tinh khiét thu
duoc tir bat ky mot ngudn nao di nira thi van tim thay cling céc loai nguyén té tao
thanh (calci, carbon, oxy) va cuing mét s phan trim nhu d4 cho biét & bang trén.

Nhu vy, nho dinh luat thanh phan khéng d6i ma mdi hop chat xac dinh
duogcbiéu thi bang mot cong thirc hda hoc nhat dinh. C6 thé suy ra khéi luong nguyén
t6 tir ty 1¢ khi lwong caa nd trong hop chat:

S6 phan KL nguyén t6
1 phan KL hop chat
Chiing ta c6 thé biéu dién phan khdi lugng theo bat ky don vi do khéi luong

Khéi luong nguyénté = Khdi luong hop chat  x

nao néu tién dung cho tinh toan. Ciing can cha y la thanh phan khong doi chi hoan
toan dang cho nhiing hop chat ¢ khéi lwong phan tir nho & trang thai khi va long. Doi
véi chat ran hodc polymer, do nhirng khuyét tat trong mang tinh thé hozc trong chudi
dai phan ta, thanh phan cua hop chat thuong khdng tmg dung véi mot cong thire hoa
hoc xac dinh. Vi du, ty I& oxy/titan trong titan oxyd diéu ché bang cac phuwong phép
khac nhau dao dong tir 0,58 dén 1,33; cdng thirc caa sit sulfid co thé viét Fei-xS véi x
dao dong tir 0 dén 0,005; phan tir glycogen trong cac té bao gan va co c6 thé gdom 1000
dén 500000 don vi glucose; v.v...
1.3. Pinh luat dwong lwgng

Tir dinh luat thanh phan khéng d6i ta thiy rang cac nguyén té két hop vai nhau
theo céc ty 1& vé lugng xac dinh nghiém ngat. Do dé, nguoi ta dua vao héa hoc khai
niém duong lugng, twong ty nhu khai niém khéi luong nguyén tir va khéi luong phan
tu.
1.3.1. Dinh nghia

Thuc nghiém héa hoc xac dinh rang: 1,008 khéi lugng hydro tac dung vira du véi:
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8,0 khdi luong OXy dé tao thanh nuée (H20)

35,5 - clor - hydro clorid (HCI)
23,0 - natri - natri hydrid (NaH)

16,0 - luu huynh - hydro sulfid (H2S)

3,0 - carbon - methan (CHa)

S6 phan khéi lwong ma cac nguyén tb tac dung vira du véi 1,008 phan khdi
luong hydro lai tAc dung vira dii véi nhau dé tao thanh cac hop chat khac. Vi dy:
8,0 khéi luong oxy + 3,0 khéi luong carbon — carbon dioxyd (CO)
35,5 khdi luong clor + 23,0 khéi lugng natri — natri clorid (NaCl)
16,0 khéi lugng leu huynh + 3,0 khéi lwong carbon — carbon disulfid (CS2) Vv.v...
Ngudi ta goi s6 phan khéi luong ma cac nguyén tb tac dung vira du véi 1,008
phan khdi lwong hydro (va lai tic dung vira da véi nhau) 1a duong lwong cua céc
nguyén tb, ky hiéu la E (equivalence), va viét: Eq = 1,008; Eo = 8; Eci = 35,5; Es = 16;
V.v.. cha y rang, duong luong 1a sé phan khéi lugng tuong dwong giita cac chét trong
phan &g nén c6 thé str dung bat ky don vi khdi lwong nao dé biéu thi nd (mg, g, kg...).
Do chinh tir khai niém duong lugng néu trén ma viéc xac dinh duong luong cua
mot nguyén t6 hay cua mét hop chat khong nhat thiét phai xuat phat tir hop chat caa
ching véi hydro. Vi du: dé tim dwong luong cua kém (Zn) khdng thé xuat phat tir
phan ng cua kém véi hydro, vi ¢ diéu kién thuong phan ang nay khdng xay ra. Tuy
nhién, thuc nghiém d& dang cho thay: 32,5 khéi luong kém tac dung vira da vai 8 khéi
luong oxy (1Eo) dé tao thanh kém oxyd (ZnO), vay, Ez, = 32,5. Hoic dé tim duong
luong H2SO4 khong thé bang céch cho acid nay tac dung véi hydro hoic oxy, nhung
thuc nghiém cho biét: 49 khdi luong H2SO4 tac dung vira da véi 32,5 khdi lwong kém
(1Ezn), vay Emzsos= 49. Tir ddy, c6 thé dua ra dinh nghia chung cho dwong lwong:
Puong lwong ciia mgt nguyén té hay hep chdt 1a sé phan khéi lweng cia
nguyén té hay hep chdt dé két hep hodc thay thé vira dii véi 1,008 phan khéi lweng
hydro hogc 8 phan khéi lweng oxy hodc véi mét dwong lweng cia bat ky chdt nao
khdc d3 biét.
Trong thyc té nguoi ta thuong dung dwong lwong gam, vai quy wdc:
Puong lwong gam cia mét chat 1a lweng chét dé dwoc tinh bang gam va c6 tri sé
bing dwong lwong ciia no.
Nhuvay, En=1008g ;: Eo=8g : Ena =23 g
Ezxn=3259 ; En2sos= 49 ¢
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1.3.2. binh ludt dwong lwong cua Dalton
Cac chat tac dung voi nhau theo cac khdi luong ty 18 véi duong luong cua
chdng. Nai cach khac: Sé duong luong cia cac chat trong phan tng phai bang nhau.
Dinh luat duoc thé hién qua hé thirc don gian:
ma Ea ma Mg

= hoac =
ms Es Es Ms

O day: ma, me 12 khéi lwong tinh bang gam cua chat A va chét B trong phan tng
Ea, Es 12 duong luong gam cua chat A va B
- Dinh luat dwong lwong cho phép tinh khéi luong mot chat trong phan wng
néu biét dwong luong cua cac chat va khéi lugng tac dung cua chat kia. Vi dy, tinh
khdi lugng khi clor tac dung hét véi 3,45g natri, biét Ena = 23; Eci = 35,5. Ap dung hé
thirc néu trén dé dang tim thay:
3,459 mei 3,459 x 35,5

= - Mc1= = 5,339
23 35,5 23

- V6i khai niém ndng do duong luong 1a sé dwong luong gam chat tan cd trong
1 lit dung dich (ky hiéu N viét sau tri s6 dwong luong), dinh luat dwong lwong duoc sir
dung rong réi trong phép phan tich chuan d6. Chang han, can bao nhiéu mL dung dich
kiém B (dat la Vg) dé trung hoa hét Va ml dung dich acid A c6 nong do dwong luong
la Na. Biét
nong do dwong luong cua dung dich kiém B 1a Ng. 4p dung dinh luat duong luong: s6
duong luong cua céc chat trong phan wng phai bang nhau, ta c6:

Va Ve Va. Na

[ NA: .NB -> VB - -
1000 1000 Ns

Phuong trinh trén duoc ap dung cho tat ca cac phuong phap phan tich thé tich
(phuong phap acid - base; phuong phép két taa; phuong phap phtc chat; phuong phép
oxy hoa - khur).

1.3.3. Y nghia héa hoc:

Khéai niém duong lugng lién quan truc tiép dén khai niém hoda tri cua céc
nguyén té. Trudc day, nguoi ta coi hda tri 1a kha ning cia mot nguyén tir caa nguyén
t6 c6 thé két hop hoic thay thé bao nhiéu nguyén tir hydro hoic bao nhiéu nguyén tir

khac tuong duong.
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Nhu vay, duong luong cua mot nguyén té 13 sé don vi khéi luong (s6 phan khéi
luong) caa nguyén td dy twong tng véi mot don vi héa tri. Giita duong luong (E), hoa
tri (n) va khéi luong nguyén tir (A) caa nguyén té ¢6 mdi twong quan sau:

E=—
n

Vi du: oxy c6 hoa tri 2, khéi lwong nguyén tir 16, nén:
16

E, =—=

Néu nguyén t6 c6 nhiéu hoa tri tﬁ‘l duong lugng cua no ciing thay doi tuy thuoc
vao héa tri ma n6 thé hién trong san pham tao thanh sau phan @ng.

Vi du: Carbon co hoa tri 2 va 4. Tuy nhién trong phan ung: 2C + O, = 2CO, carbon
thé hién hoa tri 2, nén Ec = 12/2 = 6. Con ¢ phan tng: C + O2 = CO;, carbon thé
hién hoa tri 4, nén Ec = 12/4 = 3.

Mo rong khai niém dwong luong cho cac hop chat, ta van nhan ra y nghia hoa
hoc cua né 1a phan khdi luong tuongang véi mot don vi hda tri ma hop chat dem trao
d6i hoic két hop vai cac hop chét khac trong phan @ng. Chang han, HsPO4 = 98. Néu
trong phan wng, phan tir HsPO4 chi trao ddi 1 proton, hop chat dugcxem nhu thé hién
hoéa tri 1, thi = 98/1 = 98; néu trao ddi 2 proton, hop chat dugc xem nhu thé hién hoa
tri 2, thi Enseos = 98/2 = 49; con néu trao doi ca 3 proton thi hop chat HsPO4 duoc coi
la ¢6 hda tri 3 va phan khéi luong tuong Gng véi 1 don vi héa tri (tc duong luong cua
no) trong truong hop nay la: Exsros = 98/3 = 32,7.

Cac nha hda hoc hién tai quan niém: hoa tri cia mot nguyén té 1a sb lién két
hda hoc ma mot nguyén tir cua nguyén té do co thé tao ra dé két hop vai cac nguyén
tir khac trong phan tu.

cung voi khai niém hoa tri, nguoi ta ciing dung khai niém sé oxy hda cho céc
ion hodc cho cac nguyén té trong hop chat. Tuy khong c6 y nghia vat 1y rd rang, nhat
la trong c&c phan tir phic tap, nhung s6 oxy hoéa kha tién dung cho nhiéu mat thuc
hanh hoéa hoc.

2. NHUNG KHAI NIEM CO BAN
2.1. Nong d¢ dung dich.

Nong d6 1a cach biéu thi thanh phan dinh luong cia mot dung dich. N6 cé thé
biéu thi luvong chat tan trong maot thé tich xac dinh cua dung dich, hoic leong chat tan
trong mot khdi luong xac dinh cua dung dich hoic caa dung mdi. Luong chat tan trong

dung dich cang Ion thi ndng do6 cang 16n va nguoc lai.
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2.1.1. Nong dé %, %o theo khai luwong/khéi luweng

a. Nong do %:

Nong do % cua mot chat 1a s gram chit tan trong 100 gram dung dich

Vi du: Dung dich KNOs 10% c0 nghia 1a c6 10g KNOs trong 100g dung dich.
Dung dich cac acid dic H.SOs, HNO3 va HCI ban trén thi truong c6 néng do
turonging bang 96%, 65% va 36%.

Déi voi nhitng chat ¢ dang long thuong ngudi ta ghi khdi luong riéng kém theo
cho loai dung dich nay, dé chuyén doi tir khdi lwong chat can lay sang thé tich dung
dich cin dong. Vi du, HCI 36% c6 D = 1,179g/mL (& 20°C).

b. Nong dé %o

Nong do %o ciia mot chat 1a sé gram chat tan trong 1000 gram dung dich

Vi du: Dung dich NaCl 9%. c6 nghia 1a c6 9g NaCl trong 1000g dung dich.
2.1.2. Nong dé %, %o theo khéi lweng/thé tich (thuong duwgcviét g/100 mL; g/L...):

a. Nong dé %

Nong d6 % theo khéi lwong/thé tich 1a sé mL chat tan trong 100mL dung dich

Vi du: dung dich glycerin 10g/100mL, cé nghia la c6 10g glycerin trong 100
mL dung dich,

b. Nong dé %o

Nong d6 %o theo khdi lugng/thé tich 1a s6 mL chat tan trong 2000mL dung dich

Vi du: dung dich glucose 50g/L c6 nghia la cé 50g glucose trong 1 lit dung dich
2.1.3. Néng dé mol/L (M)

Nong d6 mol 1a sé mol chat tan trong 1 L dung dich

Vi du: dung dich NaOH 2M, nghia 1a trong 1 lit dung dich nay c6 2 mol hay 2
mol x 40 g/mol = 80 g NaOH.

Mol 12 mot luong chat chira sé hat cing kiéu cau tric (phan tir, nguyén tu, ion,
electron, proton...) bang s6 Avogadro 6,022.1023. Thudng st dung 1a mol/L, s phan
tor gam/L.

Céc dung dich c6 nong d6 mol bing nhau thi chira cing sé luong hat chat tan
trong nhitng thé tich dung dich bang nhau (chi y: hat chat tan phai cing kiéu cau tric).
2.1.4. Nong dé dwong lwong (N)

Nong d6 duong lugng 1a sé duong lugng gam chit tan trong 1 L dung dich
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Vi du: H>SO4 0,5N la dung dich chaa 0,5 duong lugng gam H>SO4 trong 1 lit
dung dich.

Khéi niém duong luong cia mot chat xuat phét tir dinh luat duong lugng cua
Dalton néu ra nim 1792. Goi duong luong ciia mot chat 1a E, ta c6 thé néu cac cong
thire tinh E trong cac phan ung trao d6i va oxy hoa khir nhu sau:

a. Puong lirong gram cua mét nguyén té

Khdi lugng nguyén tu

E énté6 =
e Hoa tri
V|, dy ony = 16/2 = 8
b. Puong luong gram cua mot ion
_ Khéi lwong ion
Eion - VN
[Pién tich ion|
C Ay 27 _ 9% _
Vi du: E, = 5= 9 By = =148

c. Duong luwong gram cua mot acid

Khéi lwong phan tir acid

Eacia =  S§ ion H* dién ly (trao d6i) tir mot phan tur
Co 98 36,5
Vi du: E,iso, = - - 49 Ey=——=365

d. Puong luong gram cua mot base

Khéi lwong phan tir base

, E = — - -
Vi du: base Sé ion OH" dién ly(trao ddi) tir mot phan tir base
40 56
S 1 =40 Econ 1 =56

e. Puong lrong gram cua mgt muai

Khéi lugng phan tir mudi

Emuéi =  Tdng héa tri ciia cac nguyén tir kim loai tham gia phan ung cua mot
phan tr muoi
Vi du:
L 58.5
= 342 =57 Erea = =385
Al,(SOy4)4 3x2 xa

f. Puong lrong gram cua chat oxy hoa khi
O day, Eoxn) 1a duong lugng cua dang oxy hda, hoic cua dang khir.

Khéi lugng (phan tir, nguyén te, ion)
Eoxkm = s6 electron (e) nhan (thu) hay cho (mét) caa mot phan tir oxy hoa hay mot
phan tu chat khir khi tham gia phan ung
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Vi du: tim duong luong caa chat oxy hoa va chat khir trong phan éng:
2KMnO4 + 10FeS0O4 + 8H2SO4 = 2MnSO4 + 5Fe2(S04)3 + KoSO4 + 8H20
Can ctr theo s6 electron ma mét phan ti KMnO4 nhan bang 5 va sé electron ma
mot phan tir FeSO4 cho bang 1, ta xac dinh duocdwong luong cua chat oxy hoa la
E kmnos =158/5 = 31,6
va duong luong cua chat khir 13:
E resos =151,8/1 =151,8
Vi hoa tri ciia nguyén tb, sé H* hay OH- dién ly cua acid hay base, sé electron
nhan hoic cho cua chat oxy hda hoic chat khir c6 thé thay ddi tuy theo diéu kién caa
phan ung, nén duong luong cua mot chat ciing c6 nhitng gié tri bién doi.
Puong lugng la mot dai luwong khdng cd thar nguyén. Trong hoa hoc nguoi ta
thuong dung:
- Puong lugng gam cua mot chat 1a khdi luong cua chat d6 biéu dién bang
gam va ¢ tri s6 bang duong luong caa no.
- Mili dwong luong gam, ky hiéu mE, bang 1/1000 dwong lwong gam va lay
don vi khdi lwong 1a miligam.
2.2. Sw dién ly ciia nwéc va chét chi thi Acid - base
2.2.1. Sw di¢n ly cia nwoc
Nudc la dung moi ludng tinh, vira cho va vira nhan proton:

H.O S H* + OH
H.0 + H* 5 Hs0*

H,O+ HO s H3O+ + OH-
Acic 1 Base 2 Acid2 basel

va tuong ung véi 2 cap acid - base lién hop theo thuyét Bronsted - Lowry:
H>O/OH" va H3O*/H;0.

Mic du sy dién ly caa nudc rat bé, nguoi ta van do duocdd dan dién caa nd va
xac dinh duocgié tri cua hang sb can bang theo dinh luat tc dung khéi luong:

< _[H:O0']
[H.OF

=3,24.107" (6 25°C)

1000

K[H,0)" =3,24.10 ™ (=
[H.0] o r

)? =K, =[H,0"][OH ]=10.10"

Hang sé Kn goi la tich s ion cua nudce. Tich sé nay thay doi theo nhiét do.
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Vi mét ion H3O* va mot ion OH" dugc phan ly tir mot phan tie H20, do d6 trong
nudC nguyén chat:
[H,0"]=[OH 1=+10" =10"mol /L
(Néng d6 nudce nguyén chat = 1000/18,02 ~ 55,5M, vay ct mdi 555 triéu phan
tir nuéc chi co 1 phan tir dién ly ra cac ion). Dya vao can biang dién ly cua nudc, nguoi

ta dinh nghia dung dich acid, base va trung tinh tuy theo d6 16n tuong dbi giita [Hs0]

va [OHT:
Bang 1: Khoang gioi han xac dinh méi trwong Acid, base va trung tinh
Dung dich Giéi han chung & 25°C
Acid [H:0"] > [OH1] [H:0"1>107 [OH]<107
Trung tinh [HsO0'] =[OH1] [Hs0"1=107 [OH]=10"
Base [H:0"] < [OH1] [Hs0"1 <107 [OH]>107

Vi Ky 14 hing sé ¢ nhiét d6 nhat dinh, nén khi biét nong d6 cua maot trong hai
ion, ta c6 thé tinh duoc ndng do ion kia.
Vi du: Biét [H30*] cia mot dung dich bang 3,0.10“M. Tinh [OH7] va cho biét dung
dich la acid, trung tinh hay base?
K, _ 10"

Giai: [OH ]=—"

= =33x10™"M
[H,0"] 3,0x10™"

bay la dung dich acid vi [H:0*] > [OH].
2.2.2. Chdt chi thi acid - base
Chét chi thi acid-base la nhirng thudc thir dic biét c6 mau sic thay ddi tuy theo
pH cua méi treang. N6i chung, ¢6 thé xem chat chi thi mau 1a mét acid hitu co yéu ma
dang acid (ky hiéu Hind) c6 mau, goi tat 1a mau acid, khac véi mau caa dang base
lién hop véi n6 (Ind"), goi tat 1a mau base. Nhu vay, su thay doi mau cua chi thi 1a do
su bién ddi ciu tric phan tir giira hai dang acid va base.
Trong dung dich, su bién ddi giita hai dang d6 thé hién qua can bang dién ly
phu thuoc vao pH:
Hind + H20 =
Acid 1 Base 2

Mau acid

H:0+ + Ind-
Acid 2 Base 1
Mau base
Trong ving pH chuyén mau, mau caa dang acid va dang base dang trong quéa
trinh chuyén d6i nhau: mau cua dang nay dan dan sang mau cua dang kia, hodc nguoc
lai. Bang 2 cho biét khoang pH chuyén mau ciia mét sé chi thi acid - base thuong gap.
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Bang 2 : Mau, khoang pH chuyén mau cia mét sé chi thi acid - base hay gip

Chit chi thi Acizﬂ?zase Khoang pH chuyén mau
Da cam methyl (Heliantin) Hong — vang 3,1-4/4
Quy bo - Xanh 5,0-8,0
Phenolphthalein Khéng mau — bo 8,2-10,0
Vang Alizarin Vang - Tim 10,0-12,0

2.3. Piéu kién két tiia va hoa tan. Tich s tan

- Khai ni¢gm vé Tich so tan

Khi hoa tan mot chat dién ly it tan MmX, vao nudc sé& tao ra mot dung dich béo
hoa, trong d6 ton tai can bang di thé giira lugng chat ran con du va céac ion caa nd
trong dung dich:

MmXn (r) = mMr+  + XM
(Rén) (dung dich)

Luong MmX, d4 tan vao dung dich rat it, goi 1a d6 tan S, dwoc coi 1a dién ly
hoan toan thanh cac ion Ma* va Xm'. Gidng nhu cac hé can bang khac, ddi voi dung
dich béo hoa cua chat dang xét ta c6 biéu thuc tac dung khdi luong:

K - [M n+]m[X m—]n
[Man](r)

Nong d6 pha ran 1a hang sb, nén:

[M™]™ [X™]" = K[MmXa]ln)y = Tvmxn

Ky hiéu sau cing goi 1a tich s6 tan cia MmXa. Nhu vay:

Tich sé néng do céc ion cua chdt dién ly it tan trong dung dich bdo hoa, mdi
nong dé duwoc luy thira twong img véi hé so trong phurong trinh dién ly, 1a mét hang sé
& nhiét dé nhdt dinh goi 1a tich s¢ tan, ky hiéu T.

Cac gia tri cua T cho biét do tan tuongddi cua cac hop chat ion. Khi céc chit
dién ly ra cing s6 ion, nghia 1a m+n nhu nhau, thi T cua chat nao cang Ion, do tan cua
no cang 16n, va nguoclai. Pidu nay duogc thé hién qua Bang 3.

Bdng 3. Quan hé gia T va dé tan ¢ 25°C ciia mgt sé hep chit.

Sé ion Cong thiic Cation/anion T Do tan (M)
2 MgCO3 1/1 3,5x10°% 1,9 x10*
2 PbSO4 1/1 1,6 x 108 1,3 x 10*
2 BaCrO4 1/1 1,2x 1010 1,4 x 10°
3 Ca(OH); 172 6,5 x 10 1,2 x 107

10
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3 BaF; 12 1,5x 10 7,2x10°
3 CaF> 12 3,2x 101 2,0 x 10
3 Ag,CrO, 2/1 1,1 x 1012 8,7 x 10°

- Piéu kién dé két tua hay hoa tan mot chat dién ly it tan:

Mot chat s& két taa khi tich s nong do cac ion ciia né trong dung dich 16n hon
tich s6 tan. Nguoc lai, khi tich s6 ndng do cac ion con bé hon tich sb tan thi chat do
ch-a két tua, hoic néu da co taa thi taa s& tan ra.

Cho biét két tua co hinh thanh hay khdng trong cac truong hop sau:

a) Tron 13n 0,100 L Ca(NOs)2 0,30 M vai 0,200 L NaF 0,060 M.
b) Trong nudc mot dong sdng tim thay [Caz*] = [PO4*] = 1,0 x 10° M.

Cho biét Tcar=3,2x 10 Tcaposyz = 1,2 x 102
Giai:

a) C4c ion c6 mat trong hdn hop la Ca?*, Na*, NOs™ va F~. Chi c6 CaF; 1a c6 thé két tua
theo can bang: CaF (r) s Cazt + 2F

Tinh ndng do mol/L cho céc ion:

S6 mol Ca®* dua vao hdn hop = 0,30M Ca?* x 0,100L = 0,030 mol Ca?*

va  [Car]=—20%0mol __,iom caz
0,100L + 0,200L

S6 mol F~ dua vao hon hop = 0,060M x 0,200L = 0,012 mol F°

0,012mol

va [F]=
0,100L +0,200L

=0,040M F

Trong hén hop, ta c6 tich sé ndng d6 cac ion, ky hiéu Qm, 1a:
Qm=[Caz*][F]2 =0,10x00402 =16x10% >Tcwr =32x1011
Vay, két tua CaF, phai duoc tao thanh
b) Tim Qm ctia Cas(POs). theo can bang:
Caz(PO4), () = 3Ca** + 2POs*
va str dung cac dir liéu da cho, ta duoc:
Qm = [Ca®J* [POST = (1,0 x 1092 (1,0 x 10°%)2
= 1,0x10% . TTcaposz = 1,2 X 102
Vay, chua thé hinh thanh két tua Cas(POa)s & dong séng dang Xét.

11
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2.4. Phan wng oxy hoa - khir
2.4.1. Céc dinh nghia

- Phan ting oxy hoa - khtr 1a phan wng c6 su chuyén dich electron giita cac chat
phan tmg, do d6 1am bién d6i s6 oxy hda cua cac nguyén to.

- Chét oxy héa (phan tr, nguyén ti, ion) la chat nhan electron va giam sé oxy
héa, né 1a chat bi khu.

- Chét khtr (phan tir, nguyén ti, ion) 1a chat cho electron va ting sé oxy ho4, n6
1a chat bj oxy hoa.

- Theo d6 suy ra: su khir la su nhan electron, su oxy hoa la su cho di electron.
Vi du: trong dung dich nudc xay ra phan ung:

Fe + Cu*®* — Fe* + Cu

lon Cu?* nhan electron (tir Fe) Ia chat oxy hda, s oxy hoéa cua né giam tir +2
dén 0, n6 bi khir va goi 1a su khir ion Cu?* (bai Fe). Sat cho electron nén 1a chat khi,
s6 oxy hoa cua no tang tir 0 dén +2, n6 bi oxy hoa va goi 1a su oxy hda sat (boi Cu?*).
2.4.2. Sé oxy hda (S.0)

-S4 oxy hoa (con goi 1a mic oxy hoa, trang thai oxy hoa) 1a dién tich hinh
thirc cua nguyén té trong don chat, ion hay hop chat khi qui uéc cac cap electron dung
chung léch hoan toan vé nguyén tb c6 do am dién 16n hon.

Chu y ring, S.O cua nguyén té c6 gia tri dai sb khac hoa tri. S.O c6 thé 1a sb
am, s6 duonghoic bang khong. Trai lai, hoa tri tinh theo s electron tham gia lién két
nén chi co gia tri duong.

- $6'S.0 cua mot nguyén té duoc xac dinh theo nhiing quy tic sau:

+ Quy tdc chung:

1. Nguyén t6 trong don chat (Na, Cu, Oz, Nz, S): S.0 = 0.

2. Nguyén t6 trong ion don nguyén tir: S.0 = dién tich ion.

3. Tong dai s6 S.O cua cac nguyén té trong phan tir = 0, con trong ion nhiéu
nguyén tir = dién tich ion.

+ Quy tac cu thé cho cac nguyén tiz hogc nhdm nguyén to trong Bdng tuan
hoan:

1. Nhém IA: S.O = +1 trong tat ca cac hop chat.

2. Nhom 11A: S.0 = +2 trong tat ca cac hop chét.

3. Hydro: S.O = +1 trong cac hop chét végi phi kim
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S.0 = -1 trong cé4c hop chat véi kim loai va Bor
4. Fluor: S.O = -1 trong moi hop chit
5. Oxy: S.0 = -1 trong cac hop chét peroxyd
S.0 = -2 trong tat ca cac hop chat khac (trir véi fluor)
6. Nném VIIA: S.O = -1 trong cac hop chat véi kim loai, véi phi kim (trir véi
0xy) va véi cac halogen khac phia dudi nhém.
+ Luuy:

1. S.0 dwong cao nhét cua cac nguyén tb trong cac nhom chinh A bang sb tht tu
caa nhom (true O va F).

2. S.0 am thap nhat caa cac phi kim va mot sé & kim bang sé tha ty ciia nhém trir
8.

Vi du: Luu huynh c6 S.O duong cao nhat 12 +6 (vi nguyén té S & nhém VI A) nhu
trong hop chat SFe; va c6 S.0 &m thap nhit = 6 - 8= -2 nhu trong FeS.

3. V& nguyén tic, dé xac dinh sé oxy hoa can phai biét cau tao phan ti va do am
dién cua cac nguyén to. Po am dién co thé suy ra gan dang tir vi tri cua nguyén té
trong Bang tuan hoan. Con néu khong biét rd cdu tao phan tar thi S.O xac dinh duogc
tir cAC nguyén tic da néu co thé 1a S.O gia.

Chang han, dat S.0 cia Luu huynh 1a x, tim dugcS.O cua né trong S20s% qua phuong
trinh: (x.2) + (-2.8) = -2 t x = +7. Py 1a s6 oxy hoa gia, vi Luu huynh & nhém VIA,

S.0 cao nhat caa né chi 1a +6 ph hop véi céng thic cau tao:

-0 D_D\ j{]- "'D\ ..-""D_.D\- /G_
Ksi s S\\ i ZS
s s

o Ta0 9 0 00 No

Hon nita, con gap s6 oxy hda gia va 1¢, nhu S trong Na:SsOs ¢6 S.O = +2,5.
Tuy nhién, S.O that hay gia déu c6 gia tri nhu nhau trong can bang phuong trinh caa
phan tng Ox-Kh.
2.4.3. Can bang phdn #ng oxy hda khi theo phuwong phdp S.0 dwoc thuc hign theo
cac bwoc sau:
1. Viét cac chat dau (chat phan (ng) va cac san pham. Vi du:
HCIO3; + P — HCI + H3PO4
2. Xac dinh S.O ctia cac nguyén té trudc va sau phan tng. & vi du trén, tim thay:
HCIP*O3 + P — HCIY + H3P>*O4

13
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3. Tim s6 electron ma maot phan tir chat khir cho va s6 electron ma mot
phan tir chat oxy héa nhan, tir d6 1ap phuongtrinh trao d6i electron dé tim hé sb chinh
cua chat khir va chat oxy hoa. Tiép vi du trén, thanh Iap:

6| P — 5e — P%
5/ CI> + 6e— CI*
Chu y: cac hé s chinh phai c6 mot boi sé6 chung nhé nhat biéu thi tong sb
electron ma chét khtr cho bang tong sb electron ma chat oxy hoa nhan.

4. Bit hé sé chinh phi hop vao cac chat khir va chit oxy héa ban dau, kiém tra sb
nguyén tir cia mdi nguyén té & 2 vé phuongtrinh dé can bang chiing nhung ch-a can
chu y dén s6 nguyén ti H va O (néu 2 nguyén té nay khdng truc tiép 1a chat khir hay
chat oxy hod). Tiép theo vi du trén, thu duoc:

5HCIOs; + 6 P = 5HCI + 6 H3PO4

5. Kiém tra s6 nguyén tir H & 2 vé dé tim s6 phan t nudc tham gia hoic tao thanh.
Véi vi dy dang xét, can 9 phan ti H,O tham gia phan tng.

Vay: 5HCIO;3 + 6P + 9H20 = 5HCI + 6H3PO4

6. Kiém tra lai s6 nguyén ti O ¢ 2 vé va tin rang thuc chat phuong trinh d dugc
can bang.

Véi 6 budc tién hanh nhu trén, moi phuongtrinh phan tng oxy hoéa - khir viét dudi
dang phan tr déu c6 thé dugccan bang. Tuy nhién, nhiéu trudng hop khong can thuc
hién du cac budc va khi da quen thi chi can nham tinh trén mot phuong trinh phan
ung.

Leeu v: Khi viét phuong trinh phan éng da can bang dudi dang phuong trinh ion thi
dién tich 2 vé phai bang nhau
2.5. Phirc chat
2.5.1. binh nghia

Bén canh cac mudi don gian nhu K2SOu, Al2(SO4)s, KI, Hglz, KCN, Fe(CN)....
con c6 cac mudi kép (goi la pheén) nhu: KzSOa4.Al(SO4)3.24H,0(phén chua),
(NH4)2S04.FeS04.6H,0 (phén sat amoni hay mudi Mohr)...

Mubi don gian va mudi kép gidng nhau & chd, khi hoa tan trong nuéc, ching
dién ly hoan toan ra cac ion don gian. Vi du:

K2SOq4 — 2K* + SO4*
(NH4)2S04.FeS0s6H:0  —  2NH* + Fe?* + 25042 + 6H20
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Tur lau, nguoi ta ciing biét nhiéu hop chét phic tap khéac c6 thanh phan gidng
mudi kép, nhu 2K1.Hglz, Zn(NO3)2.4NHs, nhung trong nudc ching dién ly cho nhiing
ion phuc tap, vi du:

2KI.Hgl, — 2K* + [Hgl4]?, nén phan tir duoc viét: Ko[Hgla]

Zn(NO3)2.4NH3z — [Zn(NH3)4]?* + 2NOs", nén phan tir dugc viét: [Zn(NHs)a](NO3)2.
Cac hop chat kiéu nay duoc dit tén 1a phic chat véi dinh nghia:

Phac chdt 1a nhitng hop chdt phan ti ma trong su té hop cac cdu tir cia ching
ta0 nén nhing ion phire tich dién duwong hay am, nhing ion ndy c6 khd ndng ton tai
trong dung dich ciing nhuw trong tinh thé.

2.5.2. Cdu tgo, danh phép va cac hang sé ciia phac chat

- Céc thanh phan cua phac chat dugc thé hién qua so @0, vi du véi Ka[Hgls], nhu

sau: Kz[Hgl4]
Cau ngoai lon trung tam Phdi tir
(2K™) (Hg*) (41)
Cau ni
(lon phirc)

- Céch doc tén phutc chat phai tuan theo quy dinh chit chg, duoc trinh bay &
phan phu luc (cubi gi&o trinh nay).
- Trong dung dich nuéc, phic chat dién ly hoan toan thanh cac ion cau ngoai
VA Cau noi. Vi du:
K2[Hgl4] —  2K' + Hgls>
Sau d6, cau ndi co thé dién ly yéu tirng nic ra cac phdi tir tng voi cac hang sé can

bang dién ly, thudng goi 1a hang sé khong bén k cua phuc. Vi du:

) L Hals 111 -3
HalZ & Hal= + | g = OG0T _ 5651
gl gl; + 1 [Hglf‘]
] : [Hal, 11 "] -4
Hgl; S Hgl, +1 K, == ==——==16.10
o TR T [Hel,]
Hgl 101~
Hglzl__’ Hg|++|— kSZM:LO.lO_H
[Hgl, ]
H 2+ I—
Hg|+l__’ H92++|— k4 :%:1,2.10_13
[Hgl"]
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Phuong trinh dién ly tong cong

_[Hg™ 10T
[Hol; ]

ki, ka2, ks, ks 12 hang s6 khdng bén nic, con k 1a hang sé khéng bén tong cong. k

HglZ = Hg* +41° k =k, Kk, k,k, =9,6.10™*

cang 16n, phirc cang khong bén, va nguoc lai.
Néu xét qué trinh hinh thanh, sy tao thanh phuc ciing theo tirng nac va ton tai

c4c can bang. Vi du:

Hgl -
Hg* +1~ < Hgl* 1:#
[Hg™1[I"]
R [Hagl,]
Hgl* + 1 = Hgl L
i * [Hgl ][]
- - [Hgl;]
Hgl, + 1~ = Hgl K, =
v o * " THgl, 1011
R ; [Hgl; ]
Hg; + 1~ 5 Hgl? =9 d
’ ‘ * [Hgl 1]
Phuong trinh tao phic tong cong
2
Hg* +41° = Hgl? K, =—LHal ]

©[HgFIOY
K1, K2, Ks, K4 12 hing sé bén hay hang sé tao phtc nic, con K 1a hing sé tao
phtic tdng cong. K cang 16n, phirc chat cang bén, va nguoc lai.
Giira hang sb bén va hang sé khdng bén c6 méi quan hé nghich dao, do do:
ki.Ks = ko Ks = ks. Ko = ks Ki =k K=1
Chu y: Dau ngoic vudng [ ] trong phtic chat dé chi cau noi, con trong céc biéu

thirc cua k hoiic K dé chi nong dd mol/L cua cac cau tur.

BAI TAP (BAI 1)
1.1. Carbon monooxyd chtra 43% carbon theo khéi luong. Hay viét cong thic héa hoc

ctia oxyd 4y va biéu thi ty 1é carbon/oxyd theo cac don vi kg, g va khéi luong nguyén

tur.
25molS __25kgS _ 25litS
100molSO3 100kgSOs 100LitSO3
a) b) c)

1.2. Luu huynh (V1) oxyd chtra 25% mol luu huynh. Cach biéu thi ty 1& nao sau day la
dang, vi sa0?
16
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1.3. Xac dinh ty 1& % ctia mdi nguyén té trong Trimagnesi phosphat.
1.4. Tinh ty 1¢ % cua H va C trong:

a. Benzen CsHs

b. Acetylen CoH>

c. So sanh két qua tinh a) véi b) va giai thich

d. Pai luong nao dé phan biét benzen va acetylen.
1.5. Tinh s6 nguy@n tir oxy trong 300 gam CaCOs?
1.6. Tim cdng thtrc thuc nghiém caa cac chét co ty 1é % cua cac nguyén té nhu sau:

a) Fe =63,53%; S = 36,4% b) Fe = 46,55%; S = 53,45%
c) Fe =53,73%; S = 46,27%

1.7. Binh nghia duwong luong trong phan &ng trung hoa va trong phan ng oxy hoa-
khir khac nhau nhu thé nao?
1.8. Tinh thé tich cua dung dich 0,232 N chura:

a. 3,17 E chat tan b. 6,5 E chét tan.
1.9. Tinh néng d6 duong luong cia mdi dung dich sau:
a. 7,88 g HNOs trong mdi lit dung dich.  b. 26,5 g Na2COj3 trong mdi lit dung dich.
1.10. C6 bao nhiéu dwong luong chat tan trong:

a. 1L dung dich2 N b. 1L dung dich 0,5 N c. 0,5L dung dich 0,2 N
1.11. Cho biét nong do dwong luong cua dung dich HsPO4 0,300M trong phan tng
sau:

HsPO4 + 20H" — HPO4 + 2H20
1.12. Tinh thé tich nudc can thém vao 250mL dung dich 1,25 N dé thu dugc dung dich
c6 ndng d6 0,500 N.
1.13. Can may mL dung dich NaOH 6,0 N dé trung hoa hét 30mL dung dich HCI 4,0 N?
1.14. Xac dinh ndng d6 duong lugng cua dung dich HsPO4 néu 40,0mL dung dich nay
trung hoa vira da 120mL dung dich NaOH 0,531 N.
1.15. Mot dung dich KMnO4 1,752 N bi khir thanh MnO,. Tinh nong do mol/L cua
dung dich do.
1.16. Can bang phuongtrinh phan @ng sau:
Sn + HCIl + HNOs — SnCls + NO + ...

Va cho biét:

a. 1mol Sn chira may duong luong?  b. 2mol HNOs chira may dwong lugng?
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1.17. Can bang phuongtrinh phan &ng sau:
KMnO4 + KI + H2SO4 — K2S04 + MnSO4 + 1o+ ...
Va cho biét:
a. Can bao nhiéu gam KMnO4 dé pha 500mL dung dich KMnO4 0,250 N?
b. Can bao nhiéu gam KI dé pha 25,0mL dung dich KI 0,360 N?
1.18. Tim sé oxy hda cua mdi nguyén té (trir oxy) trong mdi hop chat sau:

a) P.07*;  b)C302; ¢)MnOs; d) MnOs*; e) VO?*;
flUO2*  g)ClOs: h)S:02  i)CS:: i) S1062 K) S:Cl2
1.19. Can bang cac phuongtrinh phan tng sau:

a. HNO3z + H,S — NO + S +...

b. KMnOs + KCI + H2SO4 — MnSO4 + K>SOy + Cl +...

c. K2Cr207 + HCl — CrClz + Clz + KCI + ...

d. Zn + NaNOs + NaOH — Na»ZnO> + NH3z + ...

e. HgS + HCIl + HNO3z — H2HgCls + NO + S + ...

f. KMnOgs + H2SO4 + H2O2 — MnSO4 + Oz + K2SOs+ ...

g. Crls + KOH + Cl2 — K2CrO4 + KlO4 + KCI +...

Hay doc va viét tén tat ca cac chat co trong cac phan ¢ng trén theo Danh phap
cta Duoc dién Viét Nam.

1.20. a) Dién nhiing gia tri thich hop vao tat ca cac 6 con tréng cua bang sau:

Dung dich [H30] [OHT] pH pOH
1 5.10*
2 3.10°
3 6
4 12

b) Cho 3,31 g Pb(NOs3). vao 1 lit dung dich thi ¢ nhitng dung dich nao trong
bang trén c6 két taa Pb(OH),?
Cho biét: TT ep(ony2= 1012
1.21. Tinh pH cua dung dich 1,0.10° M cua mdi chét sau, gia thiét cac chat tan l1a
dién ly hoan toan.
a) HCI b) NaOH c) Ba(OH): d) NaCl
1.22. Tinh pH va pOH cua mdi dung dich sau, gia thiét cac chat 1a dién ly hoan toan.
a. HNO3 0,00345 M b. HCI 0,000775 M c. NaOH 0,00886 M
1.23. Tinh pH cta 500mL dung dich chira 0,050 mol NaOH.
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1.24. Tinh [H30*] & cac dung dich c6 pH bang:

a) 4 b) 7 c) 2,50 d) 8,26
1.25. Cho biét gia tri Tagci, néu do tan cua AgCl trong nuée bang 1,0.10°5M.
1.26. Tim d¢ tan S cua Mg(OH); trong nudc. Biét TTwgomyz = 1,2.10°11,
1.27. Dung dich bdo hda Mg(OH). trong nuéc c6 pH bang may? Biét TTugory2 =1,2.10.
1.28. Hay tinh do tan cua AgCl trong dung dich AgNOs 0,20M.
1.29. B¢ tan cua PbSO4 trong nudc 1a 0,038 g/L. Tinh . Teosos
1.30. D6 tan cua AgaCrOq trong nudc bang 0,044g/L. Tinh . Tagacros
1.31. Tinh d% tan cua Fe(OH)s trong dung dich nuéc c6 pH = 8,0. Biét TT reony3 = 1.10°%¢
1.32. Xac dinh d6 tan cua AgClI trong dung dich BaCl2 0,10M. Biét Tagc1=1,0.10°2°,
1.33. D6 tan cua Fe(OH), trong nudc la 2.10°mol/L. Tinh gia tri cua T re(ory2.
1.34. Tinh khéi lugng (theo gam) cua Pbl hoa tan trong:

a. 500mL nuéce

b. 500mL dung dich KI 0,10 M

c. 500mL dung dich chia 1,33 g Pb(NO3):2
Cho biét Teniz = 1,4.10°8,
1.35. Biét cac hop chat phan tir dudi ddy déu la phic chat:

a. CaF2.ZnF2 vgi Ca®* ¢ cau ngoai.

b. PtCl4.5NH3 véi 3CI- & cau ngoai

c. 4ANaCN.Fe(CN). véi tat ca CN" & cau noi

d. 3KCN.Fe(CN)s vai ca 6CN” & cau noi

Hay viét cong thiic phan tir cia cac hop chat trén dudi dang phuc chét (cau noi
dugc dit trong dau ngoic vudng [ ]). Xac dinh dién tich cua ion trung tam va dién tich
cua cau noi.
1.36. Doc tén cac phuc chat & bai 35.
1.37. Viét phuong trinh dién ly va biéu thiic cua cac hang s6 khéng bén nac va tong
cong cua cac phuc sau:

a) NHa[Ag(CN);] b) Ks[Fe(SCN)e]

1.38. So sanh céc hang sé dé cho biét phirc ndo bén hon trong mdi cip sau day:
a. [Zn(NH3)4](OH)2 va [Cu(NHs3)s](OH)2 c6 hang sé khong bén k 1an luot 1a 10%° va 1022,
b. Na[Ag(CN)z] va K[Ag(SCN)] c6 hing sé tao phirc K lan luot bang 10211 va 103,

c. HgBr* va Hgl* c6 hang sé tao phtic nac Ky lan luot bang 10° va 10129,
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Bai 2:
PAI CUONG VE PHAN TiCH PINH TiNH
CAC ION TRONG DUNG DICH

Muc tiéu

1. Trinh bay duwoc cac phuwong phap phdn tich dinh tinh
2. Cac phan ung dung trong héa phdn tich dinh tinh

3. Néu dwoc céc hé thong phan tich cation va anion

Nhiém vu cta phan tich dinh tinh la st dung cac phuong phap phan tich (hoa
hoc hay vat ly - hoa 1y) dé cho biét: c6 nhitng nguyén td, phan t, nhdm nguyén tir
trong phan tir, hay ion nao trong mot mau vat can nghién ciu. trong pham vi giéo trinh
nay chu yéu chi gigi thiéu phan phan tich dinh tinh cac ion v6 co trong dung dich.

1. CAC PHUONG PHAP PHAN TiCH PINH TiNH
1.1. Phuong phap héa hoc:

La phuong phap dinh tinh dua trén cac phan tng hoa hoc. Phuong phap nay
khong can trang thiét bi phuc tap nén tiét kiém va d& thuc hién. Tuy nhién, nd doi
hoi thoi gian twong d6i dai va lugng chét phan tich trong dbi I6n.

1.2. Phwong phap vat ly - hoa ly:

La phuong phéap phén tich dinh tinh dua trén cac tinh chat vat ly va hoa Iy cua
mau vat can kiém nghiém. Vi dy, cac phuong phap thuong ding 1a:
1.2.1. Phwong phdp soi tinh thé:

Dung kinh hién vi dé phat hién cac tinh thé c6 mau sic va hinh dang dic trung
ciia mot hop chat. Chang han, ion Na* tao tinh thé hinh mit nhin mau vang luc nhat
véi thube thir Streng.

1.2.2. Phwong phdp so mau ngon lia:

Dbt cac hop chat dé bay hoi cua cac nguyén té trén ngon lira dén gas khong
mau rdi quan sat. Chang han, ngon lira strontium cho mau do son, kali mau tim, natri
mau vang, bari mau luc nhat.

1.2.3. Cac phwong phdp dung cu:

La nhimg phuong phap dung cic may, thiét bi hoat dong theo nhitng nguyén ly
xac dinh dé phan tich dinh tinh. Vi du, sic ky, quang phd phat xa, quang phé hap thy,
huynh quang, cuc phé.
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Cac phuong phap vat ly — hoa Iy ¢6 d6 nhay va do chinh xac cao, nhung doi hoi
trang thiét bi phuc tap.

1.3. Phan tich wét va phéan tich kho
1.3.1. Phdn tich wot:

La phuong phap dinh tinh duoc tién hanh véi cac dung dich. MAu vt ran can
kiém nghiém phai duoc hoa tan trong nuéc, trong acid, cac dung mai hitu co... sau d6
cho dung dich tac dung vai thudce thir thich hop.

Vi du: Dé phat hién duogc ion CI (ion clorid) ta hoa tan mot lwgng NaCl trong
nuée sau d6 cho vai giot thude thir AgNO3 vao sé& thay két tua trang xuat hién.

1.3.2. Phan tich khd: Chat khao sat va thudc thir déu & dang ran

- Thar mau trén ngon lra:

Vi du: Khi dbt mudi Srz*hoic dung dich chira ion Sr2*, xuat hién ngon hra mau
do6 son. Twong tw mudi Natri cho ngon lira mau vang, Kali cho mau tim xanh,
Strontium cho mau do6 cam, Barium cho mau xanh la.

Két hop hoa chat va nhiét :

Vi du: Biéu ché ngoc mau voi natri borat: ngoc mau lam 1a c6 mudi cobalt,
ngoc mau luc 1a c6 mudi crom.

1.4. Phan tich riéng biét va phan tich hé théng
1.4.1. Phan tich riéng biét:

La xac dinh truc tiép mot ion trong hdn hop nhiéu ion biang mot phan tmg dic
hiéu — phan &ng chi xay ra véi riéng ion d6. Ta co thé lay timng phan dung dich phan
tich dé thtr riéng ting ion ma khong can theo mot thir ty nhat dinh ndo. Chang han,
xac dinh lod (ciing & dang ion I3) trong dung dich bang hé tinh bot, phan tng dac hiéu
cho mau xanh.

Thuce té, khdng nhiéu ion cé phan tng that dic hiéu. Do d6, phan tich riéng biét
chi duogc sir dung trong su két hop véi phan tich hé théng
1.4.2. Phan tich h¢ théng:

La tién hanh xac dinh ion theo mét thir tw nhat dinh. Trudc khi xac dinh mot
ion phai loai bé hoic khoa lai cac ion can tré — 1a cac ion ¢ phan ¢ng véi thude thir
giong nhu ion can tim.

Chang han, nguoi ta thuong dung thudc thir amoni oxalat (NH4)2C204 dé xéc
dinh ion Ca?* qua phan ung:
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Ca?* + C,044 — CaC,04) mau tring

Tuy nhién, Ba** ciing cho phan ng twong tu, do d6 trudc hét can phai loai ion

nay (néu cd) khoi dung dich nhd phan wng véi cromat trong méi trudng acid acetic:
Ba?" + CrO4* — BaCrO: | mau vang

Pé phan tich hé théng mot hdn hop nhiéu ion, nguoi ta thuong ding céac thube
thir nhom dé chia cac ion thanh nhiéu nhém, mdi nhdm cd thé lai chia thanh cac phan
nhém, va cudi ciing dugc tach thanh ting ion riéng biét dé xac dinh. Trinh tu tién hanh
nhu vay tao nén nhitng so d6 phan tich tong quat va so do phan tich nhém.
2. CAC PHAN UNG DUNG TRONG PHAN TiCH PINH TiNH
2.1. Céc loai phan ng

2.1.1. Phan sng theo ban chdt hoa hoc:

- Phan tng hoa tan. Vi du: CaCly/nudc = Ca?* + 2CI-
CaCOs3 + 2HCI = CaCl; + CO271 + H20
- Phan tng két taa. Vi du: Ag*+ Cl = AgCl|
- Phan ung trung hoa. Vi du: Ba(OH)2 + 2HCI = BaCl; + 2H-0

Phan ting tao chat bay hoi. Vi du: NHsNOs + NaOH = NH31 + NaNO3 + H20
Phan (g oxy-hoéa khir. Vidy: 2Mn?* + 5PbO; + 4H* = 2MnO4 + 5Pb?* + 2H,0
Phan ttng tao phuc. Vi du: Hg?* + 41" = [Hgl4]*

2.1.2. Phan #ng theo muc dich phdn tich:

- Phan @ng tach: Nham chia cac chét, cac ion thanh nhitng nhém nho, hay dé
tach riéng mot ion, mot chat ding cho phan tng xéac dinh.

- Phan tng dic trung hay xac dinh: Nham tim mét ion khi né da duoc ¢ lap
hay khi con trong hén hop.

- Phan @ng tao diéu kién cho tach va xac dinh, nhu:

+ Phan tng “khda” hay loai ion can tré.

+ Phan tng “mé khoa” hoac phéa phtic dé giai phong ion can tim.

+ Phan ung diéu chinh pH moi trudng dé hoa tan, két taa hozc trung hoa chat
can phan tich.
2.2. P nhay va tinh dac hiéu caa phan wng

Cac phan tmg dung trong phan tich dinh tinh can phai nhanh, nhay, dic hiéu, c6
dau hiéu d& nhan biét (nhu két taa, tao mau, mau thay doi trong cac dung méi hay diéu

kién phan tng, sinh khi c6 dic diém riéng ...), xay ra hoan toan. Tuy nhién, tly theo

22



Hoa phdn tich dinh tinh

muc dich phan tich ma phan wng duoc lra chon chi can dat mot vai yéu cau cu thé,
khong nhat thiét phai co du cac dic tinh d& néu. Chang han, khi tach riéng mét ion
bang cach két taa thi phan tng phai hoan toan. Nhung chi dé dinh tinh ion d6 thi
khéng can phai nhu vay.

Hai yéu cau quan trong d6i v6i mot phan tng dinh tinh 1a d6 nhay va tinh dic
hiéu.

2.2.1. Dé nhay cua phdn ing:

La luong chat téi thiéu co thé phat hién dugc bang phan ung dé trong nhing
diéu kién xac dinh. C6 2 cach biéu thi d nhay:

- D6 nhay tuyét doi hay gidi han phéat hién: La luong chat nho nhét, thuong tinh
bang microgam (1 meg = 10°® g)trong mot mau dem thir, con dugc phat hién bang mot
phan ing nao do.

- Dé nhay twong doi: La ndng d6 giGi han (hay do pha lodng gigi han), thuong
tinh theo g/mL, con dugc phét hién bang mot phan tng trong diéu kién xac dinh.

Vi du: Phan @ng két tua xac dinh Na* bang thubc thtr Streng trong 6ng nghiém
c6 d6 nhay tuyét déi 12 10 mcg, nghia 12 ti thiéu phai c6 10 mcg Na* trong mot mau
dem thtr. Mit khac, dé quan séat duogc rd rang trong éng nghiém thi thé tich dung dich
mau dem thir it nhat 12 0,5 mL. Vi vay, d6 nhay tuong d6i bang 2.10° g (Na*)/mL.

Ciing phan tmg d6 nhung thuc hién bang cach soi tinh thé dudi kinh hién vi, thi
thé tich dung dich mau thir chi can 0,001 mL, theo d6 d6 nhay twong dbi van la 2.10°°
g/mL (hay d6 pha lodng la 1/50.000 so véi don vi nong d6 g/mL), nhung d6 nhay
tuyét dbi s& 1a 0,02 meg (nhay hon 500 1an so véi phan ing trong dng nghiém).

Vi du trén ddy cho thay, 6 nhay phu thudc cach thuc hién phan ¢ng. Ngoai ra,
d6 nhay con chiu anh hudng cta cac yéu td nhiét do, ndng do thude thir, sy c6 mat cua
cac ion la...

C6 mot sb cach dé 1am ting d6 nhay cua phan tng. Chang han, dung dich iod
rat lodng trong nudc ¢6 mau vang khd nhan biét, nhung khi chiét iod vao cloroform
mau tim xuat hién rat rd rang.

2.2.2. Tinh dac higu cua phdn #ng:

La trong nhitng diéu kién xac dinh, c6 thé dung phan tng (hay thudc tht) do

dé xac dinh mot chat khi c6 mit céc chat khac. Tinh dic hiéu ciia mot phan tng c6 thé

biéu thi bang gia tri:
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. Lwong ion can phat hién

Lwong ion la cung phat hién

Tat nhién, F cang nho, phan tng cang dac hiéu.

Vi du: K1 1a thude thir dc hiéu cua ion Hg?* vi n6 cho tia mau do son Hgl, rat
dé nhan ra, di nong d6 Hg?* rat nhé nam 1an trong nhiéu ion khac. Hon nita mau do6 dé
dang bién mat néu cho du Kl do tao thanh phirc [Hgl4]? tan va khéng mau.

2.3. Thudc thir trong cac phan wng dinh tinh

2.3.1.Y8u cdu cra thudc the trong phan tich: Phai tinh khiét, nhay va dic hiéu. Do
tinh khiét 12 yéu cau quan trong nhat. Cac thudc thir hda hoc xép theo d6 tinh khiét
tang dan nhu sau:

Loai ky thuat thuong dé 1am nguyén liéu ban dau.

Loai tinh khiét dé thir nghiém héa hoc n6i chung.
Loai tinh khiét dé phan tich.

Loai tinh khiét hda hoc dé 1am chat chuan.

Loai tinh khiét quang hoc dé diing trong phan tich quang pha.

2.3.2. Thuéc thi theo tac dung phan tich: gém cac loai

- Thudc thiz nhém: La thude thir c6 tac dung gidng nhau [én mot nhém céc ion.
Vi dy, HCI 14 thuéc thir cia nhom Ag*, Pb?*, Hg2?*.

- Thuéc thir chon loc: La thudce thir cé tac dung gidng nhau trén mot sé ion ma
cac ion nay c6 thé thuéc cac nhém phan tich khac nhau. Chiang han, NHs c6 thé tao
phtic tan va khdng mau véi mot sé ion & nhidu nhém phan tich.

- Thudc thir ddc hiéu hay thuéc thir riéng: La thude thir chi cho phan tmg dic
hiéu véi mot ion hodc vai mét chat. Vi du, hd tinh bt cho mau xanh chi véi iod,
dimethyglyoxim trong mdi truong amoniac tao thanh chi véi ion NiZ* mot két tia mau
d6 hong.

3. PHAN TiCH PINH TiNH CATION THEO PHUONG PHAP ACID - BASE

Pé phan tich dinh tinh cac cation, nguoi ta c6 thé dung duong 16i phan tich
riéng biét hay phan tich hé thong, théng thuong 1a két hop ca hai cach nay.

C6 hai duong 16i chu yéu dé phan tich hé thng cac cation 1a duong 16i theo

phuong phap dung H,S va duong 16i theo phuong phép acid-base.
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3.1. Phwong phap dung H>S:

Phuong phap nay dua trén su khac nhau vé do tan cua cac sulfur, clorid va
carbonat. Cho phép thuc hién phan tich theo mét trat tu xac dinh dé tach cac cation
thanh 5 nhém tay theo thudc thir chung cia nhém

Uu diém: dudng 16i nay kha chat ch&, cho két qua chinh xac, phat hién triét dé
c4c cation ké ca khi chiing nam trong phtic chat.

Nhuwoe diém: HzS rat doc hai, mui kho chiu va trong qué trinh phan tich thuong
gap céc dung dich keo caa S rat kho xir ly. Vi thé, ngay nay, phuong phap dung H,S
hau nhu khong con duoc st dung.

3.2. Phwong phap acid-base

Phuong phap nay chii yéu dua trén kha nang tao két tia, tao phic véi cac acid
HCI, H2SO4 hay cac base la NaOH, NH4OH.

Uu diém: it doc hai, st dung nhiing tinh chat co ban cua cac nguyén tb: quan hé
ciia cac nguyén td nay véi cac acid, base, tinh ludng tinh cta cac hydroxyd va kha
ning tao phuc caa cac nguyén tb

Thoi gian thuc hién phan tich ngan hon tir 30-40% so véi hé thong H2S

Nhuoc diém: Phan chia nhém khéng chat ché bang phuong phap HaS

Bdng 4: Su hinh thanh 6 nhdm cation theo phuong phap acid-base

Nhém Thuéc thie | Céc cation thudc nhom Két qua
Nhém I HCI Ag*, Hg®", Pb** Tua clorid
acid [ H.SO4lodng | Ba?*, Sr**,Ca*, (Pb®*) | Tua Sulfat
NaOH du+ | AP, Cr¥*, Zn*,Sn?* 3
Nh6m I H,0, Sn** AS®. A Hydroxyd tan/ kiem du
base Fe?*, Fe®*, Sb®* Sh°>* Hydroxyd khéng tan/ kiém
v NaOH Bi**, Mn?*, Mg?* dur
Nhém Vv NHOH dic, du | Cu®*, Cd?*, Hg* Phac tan/NH,OH du
base Co?*, Ni**
VI Khoéng c6 Na®, K", NH4

4. PHAN TiCH PINH TiNH ANION

Do khong c6 thudc thir nhém that rd rang, nén ciing khong thé phan chia mot
cach chit ché& toan bo cac anion thanh nhitng nhém riéng dé phan tich hé thong giéng
nhu cac cation. Dwa vao nhitng phan tng cua thudc thi trén nhém anion- chu yéu la
phan &ng két taa va oxy hoa khir, chling ta c6 thé nhan biét chinh xac su c6 mat hay

vang mit nhiéu ion.
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Vi du: Mot phan ung két tia khoéng xay ra véi thude thir nhdm AgNOs + HNO;3 2N, ¢6
nghia 1 cac anion tuong tng CI, Br, I, SCN- khong c6 mit trong dung dich can phan
tich.

Con néu, mot phan wng oxy hda khir xay ra lam mat mau dung dich I, thi chac
chan 1a dung dich phan tich c6 mét hay nhiéu anion cua nhdm S%, SOs%, S204%,
AsOs*.

Nho chi dan cuaa thudc thir nhom, cac anion trong mot nhoém dugc xac dinh
bang thudc thir dic hiéu, hoac sau phan tng tach, duoc xac dinh bang mot vai phan
ung dic trung.

Luu y: Vi ¢6 nhiéu cation gay rdi phan tng nhém va phan tmg xac dinh, nén
cac cation do can duogc loai bo truéc khi tién hanh phén tich anion. Piéu nay cd thé
thuc hién duoc bang cach chuyén dung dich phan tich thanh nudc soda (dung dich
chtra Na,CO3). Trong nudc soda, hau hét cac cation gy rdi (thuong 1a kim loai kiém
th, kim loai nang) bi két taa dang carbonat hoic hydroxyd. Céch tao nudc soda thdng
thuong 1a: 1 thé tich dung dich phan tich (vai mL) + 1 thé tich dung dich Na,COj3 (vai
mL) + vai giot NaOH dic. Loc hoic ly tim. Dung dich trong sudt chia céc anion dung
cho phan tich goi 14 nudc soda; va cach pha ché nhu vay goi tit 13 1am nuéc soda.

Tuy nhién néu dung dich gc dé phan tich, hoic dung dich ¢ diéu kién tién
hanh phan tng dic trung, da c6 du tinh chat cua nuéc soda thi ¢ thé thuc hién ngay
cac bugc phan tich ma khong can 1am nudc soda nira.

O mue do gi4o trinh nay, s anion dugc quan tm chi chia thanh 2 nhém:

Nhém 1: gdm CI'; Br; I; SCN', S,04% duoc tach riéng bang thubc tha nhém AgNO; +
HNO3 2N

Nhom 11: gdm CO3?, SO32; SO42; AsOz%; AsO4%; POs%: CH3COO", SOs%, S04 duoc
xéc dinh theo phwong phap phan tich nira hé théng va phan tich truc tiép.

Bdng 5: Phan logi thugc thi theo nhoém anion

STT | Thuaoc thir nhom Nhom anion San pham hoic dau hiéu phan ing

Tao cdac khi twong ung: CO2 (khong
COZ CN' 52 méu_, lam duc nudc VoI tr_ong); HCN
1 HCI 2N hay H2SO4 5032'é203é' NOZ" (mui hanh nhan); H2S (mui thoi); SO2
2N clo- ’ " | (mui soc manh); SOz va S; NO va NO:

(mau nau do, kho tho); Cl,

(mau vang luc, kho tho)

AsO3%;AsO4%, Tao két tia twong 1ng: Cas(AsOs):
2 Elicl:lt;: @ﬁact:rljrfrot?gh CrO4~ trang; Cas(AsOu), tring; BaCrOs vang;
g frung CIO": MnOy, SO | Ba(MnO4)2do; BaSO; tring; Cas(PO.).
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PO.%, BrOs,, 1037 | trang; Ba(BrOs), trang; Ba(IOs). trang;
F.. CaF, trang;...
3 Tao két tia twong tng: AgSCN trang;
AgNO; + HNO3 2N | SCN; CI; Br; 1" | AgCl trang; AgBr vang nhat; Agl vang
ré
4| Hon hop Mg Tao két tua twong Gng:
(NH:OH + NH.Cl + | AsO*, PO? MgNH4AsO4trér;gg;M%NH4PO4 tréng
MgCly)
5 2 3 Giai phong 12
KI + H2S04 2N E/lrr?&-ésbq,sc’log' ((j'.\'h@” biet iod bang mau trong dung
BrOs" 105 NOy {ch Lnu*ockho_ac tr(zng cloroform, hoic
’ ’ ’ htr bang ho tinh bot)
6 5%, SO3%, S,03*
Dung dich I , Lam mat mau |,
AsOs*
7 $%,50s%,  S20:%,
Dung dich KMnO4 + Noz-g \ T
1,504 2N AsOs™, CI; Br, I' | Lam mat mau KMnO4
2904 CN-
SCN”
8 | Khong cd thudc thir | NOs", ClO4
nhom

BAI TAP (BAI 2)
2.1. Chon mét tra loi dung nhat: (danh dau v vao tra 161 dung nhat)
a. Phuong phap hoa hoc trong phan tich dinh tinh la phuong phap dua trén:

A. Céc tinh chat vat ly caa mau kiém nghiém B. Po phd hip thy nguyén ti, phan ti

C. Céc phan ting hoa hoc D. Soi tinh thé dudi kinh hién vi
b. Phan tich uét 1a phuong phap phén tich dinh tinh tién hanh vaéi:
A. Dung dich B. Chat ran
C. Dung dich bang dudng 16i kho D. Ca dung dich va chét ran

c. Phan tich riéng biét la phan tich:
A. Xac dinh mét ion bang phan tng dic trung
B. Xéc dinh mét ion bang thudc thir dic hiéu
C. Xac dinh ion bang thudc thir nhom
D. Xac dinh mét nhdm ion bang thude thir dac hiéu
d. Phan tich hé théng 1a phwong phép:
A. Xac dinh ion trong hdn hop nhiéu ion bang thudc tht dac hiéu
B. Xac dinh cac ion theo tha tu nhét dinh
C. Xéc dinh ion bang thudc thir nhém

D. Xac dinh ion bang phan tng xac dinh
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2.2. Phan biét dung (P), sai (S): (Panh diu v vao 6 thich hop) b S
a. Phan ung tach la phan tng khéa 1 ion can tré m m
b. Phan tmg dé chia cac ion thanh ting nhoém nho 0 0
hodc dé tach riéng 1 ion goi la phan wng tach
¢. Phan tmg xac dinh la phan tmg dé tim 1 ion da co 0 0
lap hozc con trong hon hop véi cac ion khac
d. D6 nhay tuyét ddi 1a gigi han ndng d6 con dugc 0 0
phét hién bang mot phan tng
e. Luong chat nho nhat tinh bang mcg trong mot mau 0 0

kiém nghiém con duoc phat hién bang mot phan
g goi 13 do nhay tuyét doi

f. D6 nhay tuong d6i 1a ndng do nho nhit tinh theo m m
g/mL con dugc phat hién bai mot phan tng
g. B6 nhay cua mot phan tng xac dinh phu thugc m m

diéu ki¢n tién hanh
2.3. Buong 16i phan tich hé thdng cac cation theo phuong phap acid-base dua trén
nguyén tac nao?
2.4. Ké ra cac thudc thir nhom va tén cac cation trong nhom phan tich theo phuong
phap acid-base
2.5. V& so do phan tich téng quat 6 nhom cation theo phuwong phap acid-base
2.6. Ké& tén cac thudc thir nhom anion va doc tén céc anion theo mdi thude thir twong
ung
2.7. Phan tng gitra thudc thir nhém anion va anion trong nhém thudc nhing loai phan
g nao va cho nhiing san pham gi ? Nhan biét cac san pham ay nhu thé nao?
2.8. Phan chia cac anion thanh 2 nhém (theo gido trinh nay) Ia dya trén duong 16i

phan tich hé thdng? Nura hé thong? Hay phan tich truc tiép? Giai thich.
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Bai 3:
CATION NHOM I: Ag*, Pb?", Hg,*

Muc tiéu
1. Trinh bay va gidi thich duwoc phdn ing cia thuéc thir nhém véi cac cation nhom |.
2. Viét dioc mét sé phan ing déc trung cua cac cation nhém .
1. TINH CHAT CHUNG
Céc cation nhém nay c6 kha niang tao két taa véi hau hét cac acid (trir HNOs),
nhung chi ¢c6 HCI 6N thi tao tua vai nhdm nay ma khong tao taa vai cac cation nhom
khéc. Vi thé, HCI chinh 1 thudc thir dé tach nhom cation Ag*, Pb?*, Hg.?* ra khoi cac
cation khac.
Tir cac mudi két taa ndy, ngudi ta lai tach ching ra va nhan biét ting cation
nhom | dya vao cac phan tng dac trung cua chung.
2. PHAN UNG CHUNG CUA CATION NHOM |
HCI 14 thubc thir nhém cua cation nhém |, Dung thudc thir nay dé tach céc
cation nhém 1 ra khoi cac nhom khéac
Ag* + HCl = AQCI| ting vo dinh hinh + H*
Tua AgCl tan trong dung dich NHsOH
Hg2?* + 2HCI = HQ2Cl2 | tréng, vo dinhhinh + 2H* (Hg2Cl2 con goi la calomel)
Tua Hg2Cl2 hoa den trong dung dich NH4sOH
Pbo+ + 2HCI = PbCl2| wing, tinh thé + 2H*
Tua PbCl; khéng tan trong dung dich NH4sOH
AgCl va dic biét 1a PbCl, tan dugc trong HCI dic va cac dung dich muéi clorid
dam dic, nhat 13 khi dun nong:
AgCl + 2HCI = H2[AgCls]
PbClz + 2HCI = H2[PbCl4]
Khi pha lodng cac dung dich nay thi AgCl va PbCl, s& két taa tro lai.
3. PHAN UNG PINH TINH TUNG CATION
3.1. Thudc thii ciia Cation Ag+
+ Kali cromat (KoCrOs) : Ag* tao két tia do tham voi Kali cromat
2Ag* + KoCrOs = Ag2CrOs [ do tham + 2K*
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+ Natri hydroxyd (NaOH) hay kali hydroxyd (KOH): Ag* tao két tia mau den,
taa ndy khong tan trong kiém du, nhung dé tan trong HNOs, NH4OH va dé bj anh sang
phan huy tao thanh Ag.

Ag* + OH = AgOH | tréng
2AgOH = Ag;0] ¢en + H20

+ Kali iodid (KI): Ag* tao két tua vang nhat véi Kali iodid
Ag* + KI = Agl |tuavangnhat + K*

+ Natri Carbonat (Na,COs): Ag* tao két tua tring dé 1au hda xam (do phan hay

thanh Ag.O
2Ag* + Na2CO3 = AQ2CO3| tia tring + 2Na*
3.2. Thudc thi cia Cation Pb?*
+ V6i Amoni sulfur (NHs)2S hay hydrosulfur (H2S): Pb?* tao két tia mau den
Pb2* +(NHa)2S = PbS| tiadent 2NHs*
Pb?* + H2S = PbS| tuadent 2H"

+ Kali cromat (K2CrO4): Pb?* tao két tua mau vang tuoi, tia nay tan trong dung
dich acid nitric, dung dich natri hydroxyd, tuy nhién khong tan trong dung dich acid
acetic

Pb?* + K2CrOs =PbCrOs |tuavang twoi + 2K*

+ Kali iodid (KI): Pb% tao két tua vang véi Kali lodid, taa nay tan trong nuéc

nong, khi dé nguoi két tua tro lai va taa c6 mau vang ong anh
Pb?* + 2KI =Pbl2 |tavang + 2K*

+ Acid sulfurid lodng (H2S04 3M): Pb?* tao két taa mau tring, tua nay khong

tan trong céc acid lodng, nhung tan trong H.SO4 déac, HC1 dac, NaOH dac
Pb?* + HSO4 =PbSOs |taatréng + 2H"
+ Natri hydroxyd (NaOH) hay kali hydroxyd (KOH): Pb?* tao tia mau tring,
taa ndy tan trong kiém du
Pb?* + 20H" = Pb(OH)2| tréng
Pb(OH)2 + 20H- = PhO2% + 2H,0
+ Natri Carbonat (Na,COs): Pb?* tao két tua tring
Pb2* + Na;CO3 = PbCOs | a tring + 2Na*
3.3.Thuéc tha caa Cation Hg2?*
+ Amoni hydroxyd (NHsOH): Hg.Cl; tao tia mau xam den (do tao thanh HgP)
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HgzClz + 2NH4OH = (NH2Hg?)Cl + NH4CI + 2H20
(NH2Hg2)Cl = [NH2Hg]CI| tréng + HG® | den
+ Kali cromat (K2CrO4): Hg,?* tao két tia mau do gach
Hg2?* + KoCrO4 =HQg2CrO4 | taa do gach + 2K*
+ Kali iodid (KI): Hgz2?* tao két tua mau vang xanh, néu du thuéc thir thi
chuyén thanh mau den (Hg® nguyén t)
Hgo?* + 2KI =Hg2l2| tia vang xanh + 2K*
Hgolo + 2KI = HY® | toa den + K2[Hgl4]
+ Natri hydroxyd (NaOH) hay kali hydroxyd (KOH): Hgz?* tao két tia mau den,
tua nay tan dugc trong HNOz va CH3COOH dac.
Hg.?* + 20H = Hg20| ¢en + H20
+ Natri Carbonat (Na,COs): Hg»?* tao két tia xam den
Hg2?* + Na2CO3 = HJCO3 tia xim den + 2Na*

Bdng 6: TOm tdt cac phan ing dic trung ciia cation nhom |

£ i Cation
Thuoc thiwr A PDZ" Ho
AgClywing, tan trong . Hg2Clzy tring, tac dung
HCI loding NH:OH du do tao phirc Egggzr%ng tan trong | | SOk tao Hg +
[Ag(NHz)o]* J NH:HgCl
H2SO4 loédng - PbSQOa4; wing HJ2S04; ting
Pb(OH)Z\J,tréng, tan
E?)(I)-IH hay Ag20 den trong kiém du, tao | Hg20den
PbO,*
NH4OH du Tao phiic [Ag(NH3)2* | Pb(OH)2,ting [HgzONH;]NOs +HgP
K2COs ha Hg.COs = HgO + H
NaCos | AgCOs wing Pbo(OH).COsuing | iog, - 0 O
K2CrO4 AQ2CrOa4y 46 nau E%ﬂ?ﬁrwang tan trong Hg2CrO4y 46
. Hg2l2. vang xanh , néu du
Kl Aglivang Eb',zggag?] tan ong |y, &¢ thir s tao thanh:
woe hong Hgls® + HgO
HZS AgZS\J/den PbS\J/den HgS\J/den + Hgo\l/

BAI TAP (BAI 3)

3.1. Hay hoan thanh cac phuong trinh phan tng sau:
1) AgNO3z + NH;OH du — ... + ...
2) Hg(NO3z)2 + Kl du — ... + ...
3) Hg2Cl2 + NH4OH du — ... + ...
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4) Pb(NOs3)2 + KoCrOg — ... + ...

5) Pb(NOs)z + NazS — ... + ..
3.2. Hay can bang va lya chon mot phan éng dé phét hién ion Ag* trong dung dich
phén tich:

1) Ag* + 1" — Agl

2) AgNOs + H2SO4 — Ag>SO4 + HNO3

3) AgNOs + NH;OH du — [Ag(NH3)2]JNOs + Hz0
3.3. Hay giai thich vi sao cd thé hoa tan PbCl; tir hdn hop AgCl, PbClz, Hg.Cl. bang
cach dun nong?
3.4. Khi dung NH4OH dic dé hoa tan hdn hop AgCl, PbCly, HgoCl, thi chat nao s& bi
tan, vi sao ?

3.5. Vi sao ria taa T1 (¢ so d6 1) bang nuéc lai phai thém HCI 2N ?
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Bai 4:
CATION NHOM I1: Ca*, Ba?

Muc tiéu
1. Trinh bay va gidi thich duwoc phdn #ing cia thuéc thiz nhdm véi cac cation nhom 1.

2. Viét mét so phan ing ddc trung cia cac cation nhém 11,

1. TINH CHAT CHUNG
Céc cation Ca?*, Ba* dé dang tao két tua bén virng véi acid H2SO4 lodng, nén
acid nay 1a thudc thir nhom dé tach cation kim loai kiém thé ra khoi cac cation khac.
Tuy nhién, céc két taa sulfat ndy kho tan hoic khdng tan trong acid hoac kiém, nén
can chuyén ching thanh taa carbonat. Sau d6 hoa tan taa carbonat bang CH;COOH rdi
nhan biét tirng cation nhom 11 nho cac phan ung dac trung cua ching.
2. PHAN UNG CHUNG CUA CATION NHOM 11
Céc cation nhém |1 tac dung véi thude thir acid sulfurid 3M tao ra két taa tring.
Trong phan wng nay mubn taa ion Ca?* thi can moéi truong aceton hoic ethanol 96°.
Tuy nhién acid sulfuric & ndng d6 cao thi Ca2* ¢ thé tao tua vai SO.2 ma khong can
mdi trudng aceton hoic ethanol 96°
Ba?* + H,S04 = BaS04| tuatring + 2H*
Ca?" + HzSOuqa = CaSO4| tua tréng + 2H"
3. PHAN UNG PHAN TICH TUNG CATION
3.1. Thuéc thir cation Ba®*
+ Kali cromat ( K2CrOg): Ba?* tao két tia mau vang twoi, tua ndy khong tan
trong NaOH 3M va CH:COOH
Ba?* + CrO4? = BaCrOajta vang tuoi
+ Acid sulfurid/KMnOa (phdn wung voller): Ba?* tao tua barisulfat trong moi
truong thude tim, taa barisulfat hip phu mau cua thudc tim nén ¢6 mau hong. Sau doé
ding oxy gia trong mdi trudng H2SO4 dé khir mau tim hong cua dung dich, con phan
taa van mau hong
Ba?* + H,S04 = BaS04| tuatring + 2H*
2KMnO4 + 5H202 + 3H:SOs — K2SOs4 + 2MnSO4 + 5021 + 8H:0

+ Natri carbonat (Na,CO3): Ba%* tao két tia mau tring
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Ba?" + Na;COs = BaCOs|tatrang + 2Na*
3.2. Thudc thir cation Ca?*
+ Amoni oxalat [(NH4)2C204]: Ca?* tao két tua mau trang, két taa nay khong
tan trong CH3COOH, tan trong HNO3z, HCI, H2SO4
Ca?* + (NH4)2C204 = CaC204; tinh thé tréng + 2NH4*
Luu y: lon Ba2* cing cho két qua twong tw, do d6 ta can tién hanh xac dinh ion
Ba®* trudc roi méi xac dinh ion Ca®*.
+ Natri carbonat (Na,CO3): Ca?* tao két tia mau tring
Ca?* + Na2CO3 = CaCOsating + 2Na*

Bdng 7: TOm tdt cac phdn ing dic trung cia cation nhom 11

i Cation
Thuoc thiwr
Ba®* Ca**
H2SO4 loéng BaSO04] tuatring CaSO0a tia tring tan nhiéu trong nuoc
K>CrQOq4 BaCrOsjtua vang tuoi Khdng phan tng
(NH4)2C204 BaC204; tinh thé tring CaC204; tinh thé tring
Na.CO3 BaCO3| tia tring CaCOz| tia tring

BAI TAP (BAI 4)
4.1. Hay hoan thanh cac phuong trinh phan tng sau:
1) BaCly + HaS04 — ... +....
2) Ba(NOz)2 + KoCrOs — ... +....
3) CaClz + Na,COs3 — ... +....
4) Ca(NO3)2 + (NH4)2C204 — ... +....
4.2. Hay giai thich vi sao c6 thé ding Na,COs bdo hoa dé chuyén két tua BaSOs,
CaSO; thanh két taa BaCOs, CaCOs ?
4.3. Hay giai thich vi sao c6 thé dung (NH4)2C>04 dé nhan biét sw c6 mat cia ion Ca?*

trong dung dich?
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Bai 5;:
CATION NHOM I11: AR, Zn%

Muc tiéu

1. Trinh bay va gidi thich dwoc phan ing cuia thusc thir nhém véi cac cation nhém 1.
2. Viét dwoc mét sé phan img dac trung cua céac cation nhom 111,

1. TINH CHAT CHUNG

Céc cation nhom III déu c6 kha ning tao thanh cac mudi tan trong mdi trudng

Kiém du:
ARt + 40H = AlIO% + 2H,0
Aluminat
Zn?* + 40H = Zn0,% + 2H,0
Zincat

Vi vay thudc thir dé tach cation nhom 111 ra khoi cac nhém khac 1a NaOH hoac
KOH du. Sau d6 nhan biét ting cation nhdm 11l bang cac phan tng dic trung cua
chung.
2. PHAN UNG CHUNG CUA CATION NHOM l11
Céc Cation nhém 111 tac dung voi Natri hydroxyd hoic Kali hydroxyd tao két
tia mau trang
APB* + 30H" = AlI(OH)3,tua tréng vo dinh hinh
Al(OH)3 + OH" = AlO? + 2H,0
Muén thu duoc két taa Al(OH)s thi ding acid yéu:
AlO? + NHs* + H,0 = AI(OH)3] + NHat
Zn?* + 20H" = Zn(OH)2 tua mau tréng
Zn(OH)z + 20H" = ZnO2% + 2H,0
Muén thu duogc két taa Zn(OH). thi dung acid yéu, nhung khdng dung NH4* vi
tao thanh phutrc tan [Zn(NH3)4]?".
3. PHAN UNG PHAN TICH TUNG CATION
3.1. Thudc thir cation AP
+ Véi Natri hydroxyd (NaOH): APR* tao két tia mau tring, tua nay tan trong
NaOH thura tao thanh Aluminat

AP + 3NaOH = Al(OH)3| tiamautrang  + 3Na*
Al(OH); + OH" = AlOy + 2H.0
Aluminat
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Khi them NH4CI vao dung dich aluminat s& xuat hién taa tro lai. Phan tng nay
duogc goi 1a phan Gng thuy phan aluminat. Day 1a phan tng duoc dung dé tach Al ra
khoi hén hop cation nhom 1.

+ Aluminon (amonium aurintricarboxylat — C22H23sN30g): AI** tao mubi noi
phitc coa mau do. TUy nong d6 cua AR s& c6 bong dé hay dung dich mau dé. Phan
g duoc thuc hién trong méi truong acid yéu (pH =4 - 5) véi dém acetat - acetic

AP+ Aluminon + dém acetat —  tua bong do
3.2. Thuédc thir cation Zn?*

+ Natri hydroxyd (NaOH): lon Zn?* phan ung voi NaOH cho tua kém

hydroxyd, tia nay tan trong kiém du tao thanh Zincat khong mau
Zn?* + 20H" = Zn(OH)2 tua mau tréng
Zn(OH)2| + 20H" = Zn022 + 2H,0

+ Amoni hydroxyd (NH:OH): lon Zn?* phan ung véi NH4OH cho taa kém
hydroxyd, tua nay tan trong NH4OH du tao thanh phac [Zn(NH3)s]. Day 1a phan tng
dung dé tach ion AIR* ra khoi hdn hop c6 kém trong cation nhom 1.

Zn%* + 4ANH4OHay = [Zn(NH3)4]?* + 4H20

+ Vi thudc thir MTA (Mercuri Thiocyanat Amoni) (NH4)2[Hg(SCN)a]

Trong méi truong trung tinh hay acid nhe, Zn2+ cho taa tring Zn[Hg(SCN)4].
Néu thém 1 giot Cu?*, khi cho MTA vao s& tao taa tim sim

Zn?* + Cu?* + 2[Hg(SCN)4]> — ZnCu[HY(SCN)4]2 | tia tim sim

Mau cua tua tuy thugc vao legng Cu?* thém vao: it Cu?* tua c6 mau tim nhat,

hoi thira Cu?* tua c6 mau tim den, thira nhiéu Cu?* tua c6 mau xanh vang cua Cu?*

Bang 8: TAm tit cac phan tng diic trung caa AP va Zn?*

. Cation
Thuoc thw
AP Zn*
NaOH du AlO* Zn0y*
Na,CO3 Tua keo trang AI(OH)3 Tua tring Znz(OH)2CO3
NHsOH du Tua keo trang AI(OH); Phic tan [Zn(NHs)4]?
MTA - C6 mat vét Cu?*: tao taa tim
- C6 mat vét Co?*: tao tua luc
Aluminon Tua bong do

BAI TAP (BAI 5)

5.1. Hay hoan thanh cac ph-ong trinh phan ung sau:
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1) AICl5 + KOHgy — ... +....

2) AI(NOs)s + Na;CO3 —» ... +....

3) ZnSO4 + NHsOHay — ... +....

4) ZnCl2 + Na2.S — ... +....
5.2. Hay giai thich vi sao c6 thé ding hdn hop NH.CI bdo hoa va NHsOH dic dé tach
riéng AlIO? va ZnOz* ?
5.3. Bé nhan biét sy c6 mat cua ion AI** trong dung dich, c6 thé dung thudc thir nao
trong s cé4c chat sau, vi sa0?

1) Dung dich NH4OH dac

2) Dung dich NaxS

3) Dung dich Aluminon
5.4. Lam thé nao dé tach cac cation nhém 111 ra khoi hdn hop cac cation nhom | va Il
5.5. Néu dac tinh quan trong cua cac cation nhom I11.

5.6. Viét cong thirc hda hoc, phan tng dit trung cta cac cation AI¥*, Zn?*
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Bai 6:
CATION NHOM 1V: Fe*, Bi**, Mg?", Mn?*
Muc tiéu
1. Trinh bay va gidi thich dwoc phan iing cua thusc thi: nhém véi cac cation nhom IV.
2. Viét dirpc mét sé phan ieng dac trung cia cac cation nhom IV.
1. TINH CHAT CHUNG
Céc Cation nhom IV tac dung voi kiém cho taa hydroxyd khéng tan trong kiém
dur.
- NaOH 3M va H,0z Ia thuéc thir nhom
- Trong dung dich céc ion khéng mau trir Fe* c6 mau vang nau
- Cac cation nhém IV tham gia phan tng oxy hoa — khu
+ Fe®* 1a chat oxy hoa, bj khir thanh Fe?*
+ Mn?* 1a chat khtr bi oxy hoa thanh Mn™ ¢ mau tim
+ Mg?* 1a chat oxy hoa, bi khir vé Mg®
+ Bi®* 1a chat oxy hoa, bi khir thanh Bi c6 mau den
2. PHAN UNG CHUNG CUA CATION NHOM IV
+ Vi KOH, NaOH, NH4,OH
Fe3* + 30H = Fe(OH)3| nau do
Mg?* + 20H" = Mg(OH)2 tréng
Bi%* + 30H" = Bi(OH)3/ tréng
Mn?* + 20H" = Mn(OH)_2 tréng
Sau khi tach riéng dugc cac két tua hydroxyd caa cation nhém IV thi hoa tan
bang acid roi nhan biét tirng cation bang cac phan tng dic trung cta ching.
3. CAC PHAN UNG PHAN TiCH PAC TRUNG CUA CATION NHOM IV
3.1. Thudc thir cation Fe**
+ Natri hydroxyd (NaOH): Fe3* tao tua d6 niu, khong tan trong NaOH du, tan
trong acid v0 co
Fe3* + 30H = Fe(OH)3| nau do
+ Kali ferrocyanid Ks[Fe(CN)s]: Trong moi truong acid, Fe®* tao tua keo xanh
phd. Pay 1a phan ung dat trung dé nhan biét Cation Fe3*
Fe3* + Ka[Fe(CN)s] — Fes[Fe(CN)s]s, tua xanh phé
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Luu V: Phan ng nay rat nhay, luong téi thiéu tim thay (1 — 2 giot): 0,05 ag,
nong d6 gigi han 1/(1x108), do lodng gidi han 10°
+ Kali sulfocyanid KSCN: Fe®* Tao phirc mau dé6 mau. Thanh phan phutc thay
doi tiy theo ndng d6 SCN-
Fe3* + 3KSCN — Fe(SCN)s + 3K*
3.2. Thudc thir cation Mn?*
+ Natri hydroxyd (NaOH) hay Amoni hydroxyd (NH4OH): Mn?* Tao tua tring
Mn(OH)., tan it trong kiém du do tao phirc hydroxo Mn(OH)3", tan trong acid vo co
Mn?* + 20H" — Mn(OH)2,ta tring
- Mn(OH)2 d& bj oxy hoa dé tao thanh MnO2 mau niu den bai tdc nhan H,0;:
Mn(OH)2 + H202 = MNnO2tia nau den + 2H20
Mn(OH). ciing dé bi oxy hoéa trong khéng khi tao thanh MnO(OH).
(dihydroxydo oxydomanganat (1)) c6 mau nau
+ Phdn ung oxy héa bang PbO;: Oxy hdéa Mn2* bing PbO; trong mdi trudng
acid tao thanh Mn"* ¢c6 mau tim dé
2Mn?* + 5Pb0O; + 4H* — 2MnQO4 + 5Pb?* + 2H,0
3.3. Thuéc thir cation Mg?*
+ Natri hydroxyd (NaOH): Mg?* Tao taa tring Mg(OH)2, khdng tan trong kiém
du, tan trong NH4Cl
Mg?* + 20H" — Mg(OH)2taa tring
Mg(OH)z; + 2NH4Cl — 2NH4OH + 2HCI
+ Amoni hydroxyd (NH4OH): Mg?* tao taa tring Mg(OH)2, néu ¢6 su hién dién
ciia NH4CI thi Mg(OH)2 khong két taa dugc
+ Disodium hydrogen phosphate (NazHPO4): Mg?* Tao taa vo dinh hinh, néu
c6 sy hién dién cua NH4OH-NH.Cl s& cho tua trang tinh thé hinh sao
MgNH4PO4.6H.0
Mg?* + NH* + PO, + 6H20 — MgNH4PO4.6H20 jtia tring
+ Vang thiazol: Mg?* Tao tia dé anh tim trong moi truong kiém
Mg?* + vang thiazol + NaOH — tua d6 anh tim
3.4. Thudc thir cation Bi®*
+ Natri hydroxyd (NaOH): Bi** Tao taa keo tring Bi(OH)s, khong tan trong

kiém du, tan trong acid. Pun s6i tia s& c6 mau vang do bi mat nuéc
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Bi** + 30H — Bi(OH)s,
+ Phdn #ng thiy phan: Pha lodng dung dich Bi®* tao thanh tua tring bismutyl,
tan trong acid lodng
Bi%* + CI" + H,O — BiOCI + 2H*
+ Kali iodid (KI): Bi®* Tao tua den Bils, tan trong Kl du tao thanh phirc K[Bily]
mau doé cam
Bi* + 3KI — Bilsmaden + 3K*
Bils + KI — K[Bil4] mauds cam
+ Thioure [SC(NH.).]: Bi®** Tao phtic mau vang
Bid* + 2SC(NH2)2 — [Bi(NH2-CS-NH2)3]*" phuc mau vang
+ Hydro sulfua (H2S): Bi** tao tua mau den v&i HaS trong moi truong acid
HNOs lodng nong va HCI dac
2Bi** + 3H2S — BiSsjtaaden + 6H"
Bi2Ss + 2NO3™ + 8H" = 2Bi®* + 35| + 2NO + 4H20
+ SnClx/NaOH (phan iing stanit kiem): Bi** bi khir thanh Bi° ¢6 mau den
2Bi3* +3Sn02* + 60H" — 2Bi’% + 3Sn03% + 3H.0

Bang 9: TAm tit cac phan tng dic trung caa Cation nhom 1V

£l Cation
Thuoc thi Fe3+ Mn2+ Mgz+ Bi3+
NaOH Tua nau Fe(OH)s Tua tring Tua tring Tua tring
MN(OH),, hda | Mg(OH): Bi(OH)3
nau trong
khdng khi
Na;HPO, Tua vang nhat FePO, Tua tring Tua MgHPO4 Tua tring
Mns3(PO4), hoac trong moi BiPO4
treong NH4OH -
NH.CI cho tua
MgNH4PO,4
Kl Tua den Bils,
néu du K1 tao
KBils mau cam
H,O (thuy phan) BiOCI| hoac
BiONOSl tring
KSCN Taa d6 mau Fe(SCN)s
hodc du SCN" tao phuc
tan do mau [Fe(SCN)6]*
K4[Fe(CN)e] Tua xanh pho
FE4[FE(CN)6]3
H.S trong moi Bi2Ss3| den
truong acid
PbO, trong méi MnO4~ mau
truong acid tim
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BAI TAP (BAI 6)

6.1. Hay hoan thanh cac ph-ong trinh phan ung sau:

1) FeCls + NaOH ? ... +....

2) Fe(NOs)s + Ka[Fe(CN)e] 7 ... +....

3) Fe(NOs3)2 + NaOH ? ... +....

4) FeSOu + Ka[Fe(CN)e] 7 ... +....

5) Bi(NOs)s + NazS ? ... +....

6) Bi(NOs)s + Klgy ? ... +....

7) MnSO4 + PbO2 + HNO3 ? ... +....

8) MnSO4 + NazHPO4 72 ... +....

9) MgCl, + NazHPOs + NH,OH ? ... +....

10) MgCl, + NHsOH ? ... +....

6.2. Hay giai thich vi sao c6 thé hoa tan Mg(OH)2 bang dung dich NH4CI bdo hoa? C6
thé thay dung dich NH.4CI b&o hoa bing chat nao?

6.3. C6 thé dung dung dich KSCN dé nhan biét sy c6 mit caa ion Fe** trong dung dich
khong? Vi sao?
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Bai 7
CATION NHOM V: Cu?, Co*, Hg?'

Muc tiéu
1. Trinh bay va gidi thich duwoc phdn ing cia thuéc thi nhém véi cac cation nhom V.

2. Viét dioc mét sé phan ing déc trung cua cac cation nhom V.

1. TINH CHAT CHUNG CUA CATION NHOM V
- Tac dung vai kiém cho nhitng hydroxyd khéng tan trong kiém du nhung tan
trong NH4OH hoic hdn hgp NH4OH — NH4Cl thanh cac amonicat.
- NH4OH 3M Ila thuéc thir nhom
- KOH va NaOH cho taa hydroxyd ludng tinh véi dung dich chira Cu?* (vi dé
tan trong acid lodng va tan trong NH4OH dé tao phiic [Cu(NH3)4]?*), cho oxyd véi
Hg?*, cho mudi c6 tinh kiém véi Co?*
- Cac cation nhém V dugc dac trung boi kha nang tao phirc
- Trong dung dich mudi Hg?* khéng mau, mudi Cu?*, Co* ¢c6 mau
2. PHAN UNG CHUNG CUA CATION NHOM V
2.1. Voi Kali hydroxyd (KOH) hoac Natri hydroxyd (NaOH)
Cu?*+ 2KOH — Cu(OH)2| xanh 1 + 2K*
Co?* + KOH — CoOH" yanh lam + K*
CoOH* + KOH — Co(OH)2 héng + K*
Hg?" + KOH — HgOH" 46 gach + K*
HgOH* + KOH — Hg(OH),, + K*
Hg(OH)2 — HgO,vang + H20
2.2. Vi Amoni hydroxyd (NH:OH)
Dung dich amoniac du phan (tng véi cation nhom V tao ra cac phuc amonicat
Cu?* + 4NH4OH — [Cu(NH3)4]?* + 4H20
Co?* + 6NH4OH — [Co(NH3)4]** + 6H0
Hg?* + 4NH4OH — [Hg(NHs)a]** + 4H.0
Céac amonicat bén trir amonicat cobalt, dugi tic dung cua oxy khéng khi s&

chuyén thanh Co%* ¢c6 mau dé tim
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3. PHAN UNG PINH TiNH TUNG CATION
3.1. Thudc thir cation Cu?*

+ Amoni hydroxyd (NHsOH): Cu?* Tao tua xanh lo, taa tan khi cho NHsOH du

tao phurc c6 mau xanh lam dam
2Cu?* + 2NHsOH — Cu2(OH)22* jtiaxann 10 + 2NHa*
Cu2(OH)22* + 8NH4OH — 2[Cu(NHs)4](OH)2 xanh tam dam + 6H20 + 2H*

+ Kali ferrocyanid Ks[Fe(CN)s]: Cu?* Tao tia dong ferrocyanid mau do thim

2Cu?* + Ka[Fe(CN)s] —  Cuz[Fe(CN)s] a0 thim + 4K*

+ Mercuri Thiocyanat Amoni (M.T.A): Cu?* Tao tua xanh vang Cu[Hg(SCN)a].
Néu thém Zn?* tao tua tim sim. Pay 1a phan tng dat trung dé nhan biét Cu?*

Zn%* + Cu?* + 2[Hg(SCN)4]* — ZnCu[Hg(SCN)a]z; taa tim sim

+ Natri thiosulfat (Na2S203): Cu?* Trong dung dich mudi Cu?* da duoc acid
hoa s& 1am mat mau dung dich do tao thanh tua den CuS khéng tan trong HC1, H2SO4
dac, tan trong HNO3

Cu?* + 35,03% + 2H" — CuS, + S40¢* + SO2 + H,0
3.2. Thuéc thir cation Co?*

+ Amoni hydroxyd (NHsOH): Co?* Tao mudi kiém CoOH* mau xanh lam, khi
dun néng tao thanh Co(OH)2 s& c6 mau hong, tan trong NH4OH du tao thanh phuc c6
mau vang nau

C0o?* + NHsOH — CO(OH)*mauxanntam £, CO(OH)2 mau hong
Co(OH)2 + 4ANH4OHgy— [Co(NH3)4](OH)2 mau nau vang + 4H20

+ Amoni Thiocyanat (NH4SCN): Co?* Cho mau xanh dam do tao thanh phuc
chat d& phan huy trong nuéc va trong acid lodng. Tan trong dung mdi hitu co nhu
aceton

Co?" + 4NH4SCN — [Co(SCN)4]**xanh dam
3.3. Thudc thir cation Hg?*
+ Amoni hydroxyd (NHsOH): Hg?* Tao tua tring HgNH?*, tan trong NH4OH du
thanh phuc
Hg?* + NHs,OH — HgNH?*, (mercuri amido) + H* + H,O
HgNH2" + 3NH4OH + H* — [Hg(NHa)4]?* + 3H20
+ Kali iodid (KI): Hg** Tao tua do cam Hgly, tan khi cho KI du, tao phicc mau

vang nhat
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Hg?* + 2KI — Hglzjd cam + 2K*
Hglz + 2Kl4w — K2[Hgls] vang nhat
+ Kém clorid (SnClz): Hg?* Tao tua tring thuy ngan I sau d6 chuyén thanh Hg
nguyén té ¢6 mau xam den
2HQ?" + Sn?* — HQo?* jrang + SN — HYC; mau xém den
+ Natri thiosulfat (Na2S203): Hg?* trong moi truong acid, khi dun néng tao tua
HgS mau den khong tan trong HCI, H2SO4, HNO3
Hg?* + 352032 + 2H* — HQS tia dent S406* + SOz + H20

Bang 10: Tém tit cac phan wng dic trung cia Cation nhom V

Thuéc thir = =aton e
NaOH Cu(OH)2 xanh — tua CoOH* xanh lam Tua vang HgO|
den CuO —Co(OH). mau
hong
NH4OH du [Cu(NH3)4]** xanh lam | [Co(NH3)4]?* vang [Hg(NH3)4]?*
dam nau
NaxS203 Tua den CusS tan trong Tua den HgS, khong tan
HNO3 trong HNOs3
KI Tua trang Cul + I Tua do cam Hgly, néu du
Kl tao phuc tan mau
vang nhat [Hgls]*
SnCl2/NaOH Tua den Hg
NHsSCN Tua den Cu(SCN) Phic  Co(SCN)s]** | Tua trang Hg(SCN).,
xanh dam néu du NH4SCN thi tao
phirc (NH4)2[Hg(SCN)4]
K4[Fe(CN)e] Cuz[Fe(CN)e] do tham
M.T.A thém ZnCu[Hg(SCN)4]2,
Zn?* tha tim sim

BAI TAP (BAI 7)

7.1. Hay hoan thanh cac phuong trinh phan tng sau:

1) CuSO4 + NH4OHg ? ... +....

2) CuSOs4 + NaS ? ... +....

3) Hg(NO3)2 + Klgy ? ... +....

4) Hg(NO3)2 + NH4SCNay ? ... +....

7.2. C6 thé dung dung dich KI du dé phan biét hai ion Cu?* va Hg** khéng? Vi sao?
7.5. C6 thé dung dung dich NH4OH du dé phan biét hai ion Cu?* va Hg?* khdng? Vi

sao?
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Bai 8
CATION NHOM VI: Na*, K*, NH4*

Muc tiéu
1. Trinh bay duwoc tinh chdt chung cia cation nhém VI
2. Viét durpc céc phan img dac trung dé tim cé&c cation nhém VI.
3. Biét cdch xdc dinh cac cation nhoém VI tir hén hop cé&c cation nhém I, 11, 11, 1V, V
va trong hon hop ion bdt ky
1. TINH CHAT CHUNG CUA CATION NHOM VI
- Cé4c Na*, K* 1a céc ion kim loai kiém, NH4* do phan tir NHs va H* tao nén,
khong bén viing trong dung dich kiém va & nhiét do cao
NHs; + H* — NH4*
NH;t + OH — NHst + H0
- Céc hop chat hydroxyd (NaOH, KOH, NH4OH), cac mudi (clorid, sulfat,
carbonat) déu dé tan trong nudc. Do d6 khi dung acid hodc kiém lam thuéc tha nhém
thi c4c cation cua 5 nhom dau déu két taa, con cation nhém VI khdng cho tua
- Cation nhom VI khdng c6 thudc tha nhém
- Pé xac dinh céc cation nhém VI, tién hanh xac dinh tryc tiép cation ma khéng
phan tich theo hé thong
2. PHAN UNG PINH TINH TUNG CATION
2.1. Thudc thir cation NH4*
+ Natrihydroxyd (NaOH): NH4* Tao thanh amoniac, khi bay ra cé thé nhan biét

bang gidy tam phenolphtalein (gidy s& c6 mau hdng) hoic ding gidy quy tim s& hoa

xanh
NHs* + NaOH — NHs3t + Na* + H.0
NHs + gidy tam phenolphtalein — mau héng
NHs + gidy quy tim —mau xanh
+ Thuéc thir Nessler: NH4* Trong méi truong kiém, cho két taa c6 mau do nau
NHs" + 2K2[Hgls] + 3BKOH —  7KI + 2H,0 + O<:§:NH2_I | +H*
Luu y:

- Mot sb cation kim loai chuyén tiép (Cu%, Zn?*, Ag*, Hg?*, Cr3*, Mn2*, Fe%*,
Co?*) can tré phan tng do tao hydroxyd c6 mau hoic lam hu thudc thir. Loai cac
cation trén bang kiém manh va carbonat hoic khéa trong phirc kali natri tartrat.
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- Ca hai phan tmg déu phai duong tinh khi dinh tinh NH4*
2.2. Thudc thir cation K*
+ Acid percloric (HCIO4): K* Tao tua tring kali perclorat:
K* + HCIO4 — KClOustiatring + H*
+ Acid tartric (H2CsH40s): K* Tao taa tring trong méi truong trung tinh hay
acid (pH5-7)
K* + H.CsHiOs  — KHC4H4O6 watring + H*

+ Acid picric (CsHaN3O7): K* Tao két tua vang. NH4* ciing cho tia vang nén
phai loai bang kiém
K* + CsH2(NO2)3s0H — CeH2(NO2)30K | Tiavang + H+
+ Thuéc thir Garola Nas[Co(NOz)e]: K* Tao tua tinh thé vang.
2K* + Na* + [Co(NO2)s]* — K2Na[Co(NO2)s] | Tia mau vang
Luu y:

- NHg* ciing cho phan ng tuong ty. Do d6 can loai NH4* bang kiém va dun
néng, sau d6 diéu chinh pH vé trung tinh. I gay can tré. Loai I' bang HNO3 hoic
H20,. Ag* lam tang d6 nhay phan tng

+ Phdn ¢ng nhugm mau ngon liza : Dot cac mudi K* trén ngon hra khong mau
thi ngon lura sé c6 mau tim
2.3. Thuéc thir cation Na*

+ Thudc thiz Kontop(Streng)(kém uranyl acetat): Na* Tao taa tinh thé vang
(hinh mat nhan khi soi kinh hién vi)

Na* + Zn(UO2)3s(CH3COO)s + CHsCOO" + 9H,0 — ZnNa(UO2)3(CHsCO0)e.9H,0|
Piéu kién:

- M0i truong trung tinh hay hoi acid (st dung acid acetic), mdi truong acid
manh — taa tan. Cac NH4*, Ca?*, Sr**, Ba**, AI** gy tré ngai. Cac Ag*, Hg?*, Sb%*
cling tao taa tinh thé hinh kim dai véi thudc thu

+ Phdn ¢ng nhugm mau ngon lira: D6t cac mubi Na* trén ngon lira khéng mau
thi ngon lra s& c6 mau vang. Phan ang rat nhay nén phai rira day bach kim that sach
trudce khi tién hanh phan tng va chi két luan c6 Na* khi ngon ltra vang ton tai vai giay

tro 1én.

46



Hoa phdn tich dinh tinh

BAI TAP (BAI 8)

8.1. Hay hoan thanh cac ph-ong trinh phan ung sau:

1) NaCl + Zn(UOz)3(CHsCOO)s + CHsCOOH ? ... +....

2) KCI + Nas[Co(NO2)e] ? ... +....

3) NH.Cl + Hg(NO3)2 + Klgy ? ... +....

4) KCI + CsHa(NO2)s0H ? ... +....

8.2. Hay giai thich vi sao can cho dung dich kali natri tartrat dac trugc khi cho thuée
thir Nessler vao dung dich goc dé nhan biét ion NH4*?

8.3. C6 thé cho dung dich K,COj3 bdo hoa va NaOH dic vao dung dich goc truée khi
nhan biét ion Na* bang thudc thir Streng? Vi sao?

8.4. C6 thé cho dung dich Na,CO3 bdo hoa va KOH dic vao dung dich gdc trugc khi
nhan biét ion K* bang thubc thir Garola? Vi sao?
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Bai 9:
ANION NHOM I: CI, Br, I, S%

Muc tiéu
1. Trinh bay ddc diém chung va phan ing chung cia céc halogenid trong anion nhom |
2. Ké tén cbng thic hoa hoc, hién tuwong dac trung cua thudc thit xdc dinh CI, Br, I, SCN™ va
viét phurong trinh ion minh hea ?
1. TINH CHAT CHUNG CUA HALOGENID
- Céc anion nhom | tao két tua véi Ag* trong moi truong acid HNO3 loang.
Mudi bac caa cac anion nhém nay khong tan trong acid HNOs. Vi thé AgNOs + HNO;
dugc goi 1 thudc thir nhom dé tach riéng anion nhém | ra khoi hdn hop phan tich. Sau
d6 dua vao cac phan tng dic trung cua tirng anion dé tach va phat hién ching
- Cac halogenid thuong khdng mau, cé thé tao thanh cac acid manh HCI, HBr,
HI
- Hau hét cac halogenid déu d& tan trir halogenid chi. D6 tan cia mudi
halogenid giam tir clorid dén iodid
- Céc halogen 1a nhitng chat oxy hoa, tinh oxy héa ting tir I, dén Clp, cac
halogenid 1a nhiing chat kha, tinh khir tang tir CI- dén 1. Vi vay CI- chi c6 thé bi oxy
hoa bang cac tac nhan oxy hda manh nhu KMnO,, HNO3
- Céc tac nhan oxy héa dugc CI, Br va I' gdm KaCr,07/H2S04, HNO3z dam
dac, KMnO4/H2SO4
- Cac tac nhan oxy hoa dugc Br va I gdm H2SOs dam dic (v6i Br- phai dun
nong), PbO2/H2SO4
- Cac tac nhén chi oxy hoa duoc I 1a nuac clor, nude brom, NaNO,/CHsCOOH
2. PHAN UNG CHUNG CUA HALOGENID
2.1. Véi thudc thir nhom AgNO3;
Tao tua halogenid bac trong méi trudng acid nitric ddm dic. AgCl tua trang,
AgBr tia trang nga, Agl tua vang nhat, Ag.S tiia mau den. D6 tan ciia cac mudi giam
tir AgCl dén Ag,S. Cac mudi nay déu khéng tan trong cac acid
Cl" + AgNOz — AgCltiatring + NOg™
Br + AgNOs — AgBr | tatringnga + NO3
I” + AgNO3 — Agl|tiavang nhat + NO3
S% +2AgNO3 — AgsS | tiaden + 2NO3°
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2.2. Vi tdc nhan oxy hoa
- CI" 1a chat khir yéu, chi phan ng véi chat oxy hda manh nhu KMnO4/H,SOs,
khi dun nong tao thanh Cl
- Br bi oxy héa trong méi truong acid béi MnO47, Cr.07%, H2SO4 dic néng, Cly
va HCIO
- I ¢6 thé bi oxy hda bai Cly, Brz, Fe3*, NO trong méi trudng acid manh
3. PHAN UNG PINH TIiNH TUNG ANION
3.1. Thuéc thir Anion CI
+ Bac nitrat (AgNO3): CI" Tao tua tring von AgCl, taa nay den dan ngoai khong
khi, khong tan trong HNO3s, tan trong NH4OH tao thanh phtrc [Ag(NHz3)2]Cl, tan trong
(NH4)2CO3
Clr+Agt — AgCI | tring
AgCl + 2NH.OH —  [Ag(NHs)2]" + CI" + 2H20
Khi acid hoa dung dich, AgCl tua tro lai
[Ag(NH3)o]* + CI + 2H* —  AgCI | + 2NH4*
+ Phan ung oxy hoa: ClI" bi oxy hdéa thanh Clz, tac nhan oxy hoa la
KMnO4/H2S0a4. Cl; sinh ra duoc nhan biét bang gidy tam ortho toluidin
Cl+Mn™ — Mn?* + Cl, 1
Cl + ortho toluidin — xanh den
3.2. Thuéc thir Anion Br
+ Bac Nitrat (AgNO3): Br- Tao tua tring nga AgBr, khong tan trong HNOs,
(NH4)2CO3 (khac véi AgCl) nhung tan trong NH4OH tao thanh phtrc [Ag(NHz)2]Br
Br + Ag" — AgBr|
AgBr + 2NH4OH —  [Ag(NH3)2]* + Br + 2H,0
+ Phan #ng oxy héa: Br tac dung véi cac tac nhan oxy hoa nhu K>Cr207,
KMnOys, PbO2 va nudc clor, Br- bi oxy hda thanh Br, mau do ndu. Khi Br2 sinh ra lam
hong gidy tam fluorescein hoic Brom hoa tan trong cloroform lam 16p cloroform cé
mau vang nau
2Br + Cl, — 2CI" + Brt
3.2. Thuéc thir Anion I
+ Bac nitrat (AgNO3): I Tao taa vang Agl, khéng tan trong HNO3, NH4OH,
(NH4)2CO3
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I" + Ag" — Agl]
+ Phan #ng oxy héa: I 1a chat khir manh, dé bj oxy hoéa boi cac tac nhan nhu
Clz, Brz, KoCr.07, KMnO4. Khéc véi CI va Br, I con bi NO2™ trong méi truong acid,
Cu?* va Fe®* oxy hoa
21"+ Cl — 2CI + 121
Khi 12 bay ra c6 mau nau hoac tan vao 16p cloroform cho mau tim
2Cu?* + 41" = 2Cul| tatring + 120 nau sim
21"+ 2NO2" + 4H* = I, + 2NO + 2H20
I, 1am xanh hd tinh bot.
2Fe® + 21" = 2Fe** + I,
+ Thuiy ngan clorid (HgCl2): I"thc dung vai thity ngan clorid tao két tia do, tua
nay tan trong dung dich I du.
HgCly + 21" — Hgl2yas cam + 2CI°
Hglz + 21'ae — [HG14]? vang nhat
+ Chi acetate [Pb(CHsCOOH).]: I tac dung véi chi acetate tao két tua vang
tuoi
Pb?* + 2I° — PbI] taavang twoi
3.2. Thuéc thir Anion S*
+ Chi acetate [Pb(CHsCOOH); : S? tac dung vai chi acetate tao két tiia den
Pb** + S — PbS| tuaden
+ Acid v6 co manh (HCI, H2SO4): S% tac dung voi acid vo co manh tao thanh
khi hydro sulfua c6 mui tring théi
S +2H' — H,S?

BAI TAP (BAI 9)

9.1. Hay hoan thanh cac phuong trinh phan tng sau:
1) NaCl + PbO, + HNO3 ? ... +....

2) NaBr+Cl? ... +....

3) Hg(NO3)2 + Nalgy ? ... +....

4) Nal +FeCl3 ? ... +....

5) Nal + NaNOz + H2SO4 ? ... +....

50



Hoa phdn tich dinh tinh

9.2. Can bang cac phan ng sau va cho biét phan &ng nao c6 thé dung dé phat hién ion
CI- trong dung dich? Vi sao?

1) NaCl + AgNO3z — AgCI| + NaNOs

2) BaCl, + H2SO4 — BaSO4| + HCI

3) CaCl; + Na2CO3 — CaCOs| + NaCl

9.3. Can bang cac phan ng sau va cho biét phan &ng nao c6 thé dung dé phat hién ion
Br- trong dung dich? Vi sao?

1) KBr + Pb(NOs), — PbBr,|+ KNOs

2) SrBrz+ Na;SOs4 — NaBr + SrSO;4 |

3) AlBrs + NaOH — NaBr + Al(OH)s|

9.4. Can bang cac phan ng sau va cho biét phan &ng nao c6 thé dung dé phat hién ion
I" trong dung dich? Vi sao?

1) Nal + NaNOz + HNOs— NaNOs + |2 + H20

2) Znl, + NH4OH — [Zn(NHa)4](OH)2 + NHal + H20

3) Bal, + K.COs — BaCOs] + KI

9.7. Vi sao ¢ thé dung nudc Javel hoic nudc clor vira da dé phét hién I, sau d6 cho

du nudc Javel hoic du nudc clor dé phat hién tiép Br- ?
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Bai 10:
ANION NHOM 11 : SO.%, BO?%, PO,*, COs*

Muc tiéu:
1. Trinh bay hién tugng dac trung cua anion nhom 11 khi tac dung véi mudi bari, bac nitrat
va viét cac phuwong trinh ion minh hoa
2. Ké tén cdng thirc hda hoc, hién tuwong dac trung cua thusc thir xdc dinh SO4%, BOZ, PO4%,
COs? va viét phuong trinh ion minh hoa
1. TINH CHAT CHUNG CUA ANION NHOM |1
- Két taa duoc véi mudi Ba2*
- Trir BaSO4, cac mudi khac déu tan duoc trong HNO3, HCI va CH3COOH
2. PHAN UNG CHUNG CUA ANION NHOM 11
2.1. Véi mudi Ba®*
Céac Anion nhém 1l tac dung voi Ba?* tao taa trang. Riéng Ba(BO2). tan nhiéu

nhat, chi tach ra tir dung dich dam dic

BO? + Ba?* — Ba(BO2)z|
SO4* + Ba?* — BaS0a)
2P0 +3Ba?*  — Bas(POa)2l
COs? + Ba?* — BaCOs)

2.2. Vi AgNO3
Cac Anion nhom Il tao tua voi Ag*, tua nay tan trong acid vo co (khac vai

anion nhom I[)

2Ag+ + SO4* - Ag2S04] tring
3Ag+ + PO* - Ag3PO4] vang
2Ag+ + CO3s> —  AQ2CO03] tring

Luwu y: Ag2COs dé 1au bi phan hay thanh AgzO ¢6 mau xam
3. PHAN UNG PINH TiNH TUNG ANION
3.1. Thudc thir véi Anion SO
+ Bari clorid (BaClz): SO4% Tao tua tring BaSOs, khong tan trong HCI, HNO3
S04* + Ba?* — BaSO0a|tring
+ Bac Nitrat (AgNO3): Dung dich mubi sulfat dam dic phan ang véi AgNO3

cho tua Ag2S0s, tua nay tan khi cho thém nudc
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SO4% + Ag" — AQ2SO04] tring
+ Vi BaCl, va KMnO4: Tao tiia BaSO4 cd mau hong do hap phu thudc tim
3.2. Thuéc thir véi Anion BO?
+ Bari clorid (BaClz): BO? Tao tua Ba(BO>)., tan nhiéu trong acid vé co
BO? + Ba?* — Ba(BO2)2 |
+ Ruou ethylic (CoHsOH)trong méi truong H2SO4: BO? trong mdi truong
H.SO4 tac dung vai ruou ethylic cho ester borat ethyl. Chat nay chay cho ngon lua
mau Xanh luc
BO? + 3C,HsOH — (C2Hs0)sB + OH" + H20
Dé phan @ng xay ra theo chiéu thuan, can thuc hién trong méi truong khan
bang cach lam bay hoi dén kho dung dich va thém H,SO4 dé nuéc duoc tao thanh
trong qua trinh phan ng
3.3. Thudc thir véi Anion PO4*
Céac mudi phosphat ton tai dudi dang PO*, HPO42, HoPO4
+ Bari clorid (BaCly): POs* tao tua traing BaHPO, tan trong HCI, HNO3 va
CH3COOH. Khi dun nong lai cho Baz(POs):
HPO.* + Ba?* — BaHPOs — Bas(POa):.
+ Hon hop musi Mg2*, NH4Cl va NH4OH: PO4* Tao tua tring tinh thé hinh sao
MgNH4PO4.6H20
Mg?* + NHs" + PO4% + 6H20 — MgNH4PO4.6H20|
+ Amoni molybdat (NH4)2MoO4: PO4* tao tua vang, tan trong NH.OH.
PO + 12(NH4)2M004 + 12H20 — (NH4)sPO4.12M00s| + 21NH4OH + 30H-
3.4. Thubdc thir véi Anion COz*
- CO2 hoa tan trong nuéc cho H2COs 13 mot acid yéu
- H2CO3 cho hai loai muéi: carbonat va hydrocarbonat (bicarbonat)
- Cac carbonat déu tan trong acid, chi c6 carbonat kiém, hydrocarbonat kiém va
kiém thd 1a tan trong nuée
+ Bgc nitrat (AgNO3): COs? tao tia traing Ag2COs, tan trong HNO3 va NH4OH
COs> + Ag* — AgoCOs]
+ Bari clorid (BaCl,): COs? tao tua BaCOs, tan trong acid vo co va acid acetic
COs* + Ba?* — BaCOs]
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BAI TAP (BAI 10)

10.1. Hay hoan thanh cac phuong trinh phan tng sau:

1) Na;COs + HNO3 —> ... +....

2) MgCl, + (NH4)3POs + NHsOH — ... +...

3) FeClz + CH3COONa + NaOH — .... +....

10.2. Can bing cac phan ¢ng sau va cho biét phan tng nao cé thé dung dé phat hién
anion COs? trong dung dich? Vi sao?

1) K2CO3 + HCl — KCl1 + H2CO3 — ...

2) K2CO3 + Nas[Co(NO2)s] — K2Na[Co(NO2)s] + Na;COs

3) (NH4)2COs + NaOH — Na,COs + NH;OH
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Bai 11:
PHAN TICH ANION NHOM I11: NO3", C,04*

Muc tiéu
Ké tén cong thizc hoa hoc, hién tuwong ddac trung cua thuéc thir xde dinh NOg,

C2042 va viét phuong trinh ion minh hoa

1. PHAN UNG PINH TiNH ANION NITRAT
- Muéi nitrat & thé ran khi dt nong 1a chat oxy hoa rat manh va dé bi phan hay
- Dung dich nitrat trong nudc khéng cé kha nang oxy hoa
1.1. Phan #ng véi dung dich sit sulfat FeSO;4
Trong mdi trudng H2S04, NOs™ bi khir thanh oxyd nito, chat nay tao voi FeSO4
du thanh phuc sulfat nitrozil c6 mau nau xuat hién ¢ mat tiép xdc gitta H2SO4 dam dic
va nudc
6FeSO4 + 2NO3 + 3H2S04 — 3Fex(S04)3 + 2NO + 2H20 + 20H"
NO + FeSOs qv — [FE(NO)]SO4
Phirc tao thanh khdng bén, bi phan huy khi lic dng nghiém hay dun. Do d6 nén
tién hanh phan tng khi nguoi
1.2. Phan #ng véi Al nguyén to
Trong mai truong kiém, nhém kha NOs™ thanh NHs, 1am xanh gidy quy do
3NOz + 8Al + 50H" + 2H20 — 3NH3?1 + 8AIOy
1.3. Phan ng voéi diphenylamin (CeHs)2NH
Trong moi truong acid sulfuric dac, NOs™ tac dung véi diphenylamin tao hop
chat xanh lo
2. PHAN UNG PINH TiNH ANION OXALAT
Phan ung véi KMnO4/H2SO4
Trong moi truong H2S04, C2042 khir Mn™ v& Mn2* 1am mat mau thudc tim va phéng
thich CO;
5C204* + 2MnOy4 + 16H" — 10CO; 1 + 2Mn?* + 8H,0
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Bai 12:
PHAN TICH HON HQP CATION VA ANION TRONG
DUNG DICH
Muc tiéu

1. Trinh bay va gidi thich dwoc cac céch thir so bg doi véi dung dich gac trieéc khi tién hanh
phan tich hé thong

2. Néu duoc céc khia canh can nhdn xét va y nghia ciia chiing doi véi két qua phan tich cudi
cung.

1. THU SO BQ

1.1. X4c dinh dic tinh cia miu

- Ran: 4p dung mot sé dic tinh riéng dé xac dinh. Phan 16n mau rin duoc hoa
tan v&i dung mai thich hop rdi mai phan tich

- Long: dung dich trong suét. Phan tich tryc tiép
1.2. Thw pH cida dung dich

Dung gidy quy hay gidy thir van ning

- pH trung tinh: khéng c6 ion dé bi thity phan nhu Bi3+, Hg2+, ...

- pH < 7: néu dung dich c6 phan &ng véi acid manh thi khong c6 COs?, HCOg3'.
Khoéng thé c6 dong thoi ion co tinh oxy hoa va ion c6 tinh khar nhu MnO4 Véi I, Fe3*
VoI I

- pH > 7: ¢6 thé cd cac cation ludng tinh nhu AIR*, Zn?*, hau hét cac anion;
khong c6 cac ion dé bi tua & mai truong kiém nhu Bi®*, Ca?*, Ba2*

1.3. Mau cua dung dich

- Xanh lam: tdy ndng d9, c6 thé c6 Cu?*

- Hong: ¢6 Co?*

- Vang: tiy nong do, cd thé c6 Fe®*, I (chuyén thanh 1)

- Xanh réu: c6 Cr¥*

- M6t sb ion c6 mau nhung & trang thai phic chét thi khéng mau hay c6 mau
khéc.

Vi du: Fe®** ¢ mau vang nhung khi tao thanh phic Fe(SCN); ¢6 mau dé6 mau.
Do d6 néu dung dich khdng mau thi loai c4c ion ¢ mau nhung phai kiém tra sy c6

mat cua cac phac khdng mau cua cac ion do
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- Trong dung dich néu c6 nhiéu ion c6 mau thi dung dich s& c6 mau phdi hop
gitra cac mau riéng le.

Vi du: néu trong dung dich c6 Cu?* va Co?* thi dung dich c6 thé c6 mau tim
hong, xanh tim
1.4. Mui cia dung dich

- MUi giam: c6 acid acetic.

- Mui khai: c6 NH4OH
1.5. Cac phan wng nhan dién so bo
1.5.1. Cac ion tgo hydroxyd it tan

Dung dich phan tich + NaOH 3M tung giot. Két tua c6 mau:

- Ri sat: ¢6 Fe3*,

- Trang hda nau: c6 Mn?",

- Xanh: ¢6 Cu®
1.5.2. Cac ion c0 tinh oxy hoa hay khe

- 1 giot DDPT + 1 giot HClas + 1 giot KI — dung dich ndu — cd thé c6 ion c6
tinh oxy hoa

- 1 giot DDPT + 1 giot KMnOx ioang + 1 giot HNO34a — mau tim mat — c6 thé
c6 ion co0 tinh khtr
2. PHAN TICH ANION VA CATION

- Viéc xac dinh cation va anion tién hanh doc lap véi nhau. Tuy nhién c6 1 sb
cation gay tré ngai cho viée xac dinh anion va nguoc lai. Bé khic phuc tro ngai trén va
tranh nham 13n can tién hanh x4c dinh cation va anion theo mat trinh tu sau:

+ Néu dung dich phan tich c6 mau thi xac dinh cation c6 mau tuong tng truéc,
xac dinh anion sau

+ Néu dung dich phan tich khéng c6 mau thi tién hanh thir anion truéc, cation
sau

- Biét duoc anion c6 thé gidp loai trir mot s6 cation

- C6 nhom halogenid thi khong co cation nhom |

- C6 SO4* thi khong c6 cation nhém 11

- Phan tich theo hé théng dya vao thudc thir nhém

- C6 mot vai ion c6 thé tim truc tiép tir dung dich dau.

Vi du: Fe¥*, Bi%*, Zn?, ...
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- Thir mé dau véi Natricarbonat

+ Néu dung dich géc + Na,CO3 khong c6 tua, xac dinh Anion truée, xac dinh
Cation nhom VI (NH4*, K*, Na*) sau.

+ Néu dung dich géc + Na,COj3 ¢6 taa (tring, mau) xac dinh cation 5 nhom dau

trudc, xac dinh Anion sau.
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