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CAC DANG BAI TAP VE PH VA PHAN U'NG TRAO DOI ION

I. Dinh nghia:

Phin tng trao ddi ion 1 phan tng xay ra khi cac chat tham gia phan (mg trao doi ion voi nhau.

II. Cac dang (néu c6) ciia phan wng trao doi ion

Mubi + Axit — Mudiméi + Axitméi

Mudi + Bazo — Mudiméi + Bazo méi

Mubi + Mudi — Mudiméi + Mubdiméi

Hidroxit khong tan + dung dich H* — dung dich mudi + H,O (chat dién li yéu)
Dung dich axit + dung dich bazo — Dung dich mudi + H,O (chat dién li yéu)

I11. Piéu kién dé phan wng trao ddi ion xay ra (Pinh luit
Bertholet)

Phén tmng trao d6i ion xay ra khi va chi khi co it nhat mot san pham phan ng la chat két taa, chat
bay hoi, chit khong bén hay chit dién li yéu nghia la cic san pham nay c6 thé tu tach ra khoi
dung dich hay tré thanh dung moi 1a H,O.

Vi du:

1.(Ag" +NO3) + (H" + CI) — AgCl] + (H" + NO3)

Phuong trinh ion thu gon: Ag® + CI" — AgCl]

2.(2Na" + S¥) + 2(H" + CI) — 2(Na" + CI) + H,St

Phuong trinh ion thu gon: 2H" + S — HyS?

V. Tong két phén wng axit-bazo hay phan ng trung hoa
va phan ung trao doi

Ban chit ion ciia phan tng trung hoa va phan &ng trao doi ion - Cac cip ion ddi khang
(giy phan ung) va cac cip ion khong d6i khang (khdng giy phan vng).
Phan tmg trung hoa va phan tng trao dbi ion c6 chung mot ban chat, d6 13 phan tmg gitia hai ion
ngugc dau dé tao ra mot chat két tiia, mot chat bay hoi, mot chat khong bén hay mot chat dién ly
yéu, hai ion ngugc diu nay d triét tiéu tinh chét ctia nhau, ciing nhau tach khoi méi truong phan
tg. Ta c6 thé g01 cap ion nguoc du gdy ra phan tng trung hoa va phan Ung trao d01 ion
la mét cip ion ddi khang, boi 18 hai ion ddi khang nay khong thé ndo ddng thoi ton tai trong
cung mdt dung dich (“khong d6i trdi chung”), vi khi chung gip nhau thi da triét tiéu 1an nhau va
gdy ra nhiing phan mg ddc hiéu cung nhau tach khoi moéi truong phan ng (ddc hiéu co nghia la
déc trung va kem theo dau hiéu nhu tao két tua, dung dich s6i, boc mui khai, mui tring thdi...),
nhu thé hai ion d6i khang con 13 thudc thir ciia nhau hodc ding dé tach nhau ra khoi dung dich.
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Vidu:
- lon H* thi dbi khang v&i OH, voi COs%, v6i SO5”, hay 7.
- lon CI",Br” ciing ddi khang véi Ag’, véi Pb>*.
- lon SO4* dbi khang v6i Ba?*, Ph**.
- Ipn OH" dbi khang v6i moi cation ngoai trir cac cation kim loai kiém va 3 cation kim loai kiém
tho.
- Anion CO3%, SOs*,PO,” thi d6i khang voi hau hét cation, ngoai trir cac cation kim loai kiém
(Na',K",..) va NH,".
Hai ion nguoc dau nhung khong d6i khang thi khi gip nhau s& khong c6 phan tng va chiing co
thé dong thoi ton tai trong cling mot dung dich.
Vi du: Anion NO3 khong dbi khang voi moi cation.
Céc cation kim loai kiém thi khong d6i khdng v6i moi anion.
Nhung hai ion di ddi khang thi khi gap nhau nhat dinh phai x4y ra phan Gmg du rang mot trong
hai ion d6i khang d6 dang & trang thai hop chat ran khong tan trong nudc hay & trang thi ion da
nguyén tu.
Vidu: CaCOs + 2H" — Ca?* + H,0 + CO,t
Cu(OH)+ 2H" — Cu®* + 2H,0
HCO; + H — H,O + CO, g
HCOs; +OH — H,O + CO5~
Chii y quan trong: Pién tich ludn ludn xuit hién hoic mit di tirng cip cé gia tri bing nhau
nhwng nguoc diu.
Xuat hién: NaCl — Na* + CI" : 1" cung xuat hién véi 1°
CuSO; — Cu?* +S0,4%: 2" cung xudt hién véi 27
Mét di:  Fe** + 30H — Fe(OH)3|: 3* ciing mét véi 37
Ba®" + 5042' — BaSOy|: 2" cung mat véi 2
Ag" +ClIT — AgCl: 1" cing mat v6i 1
Trong dung dich cdc chit di¢n ly hay chit dién ly néng chay thi tong sé don vi dién tich
dwong ciia cac cation bing tong s6 don vi dién tich Am ciia cac anion.
- Thuét ngir “ion d6i khang “ 1a thuét ngit y khoa va phong thi nghiém hoéa phén tich dung dé
chi hai ion d6i dau va c6 gy phan ung véi nhau.

V. Su thuy phan cua muoi trung hoa
Nué6c nguyén chit 1a moi trudng trung tinh cd pH =7, nhung khi ta hoa tan mubi trung hoa vao
nude thi mot lugng nho anion hay cation cua mudi trung hoa c¢6 thé phan ing véi nude dé giai

phong thém H hay OH™ 1am cho pH thay ddi. Ta phén biét 4 trudng hop sau:

1. Muéi trung hoa tao béi axit va bazo déu manh thi khong bi thily phin, dung
dich trung tinh; c6 pH = 7.

Vi du: Mubi NaCl, Na;SO,, KNO3, KCI...
Giai thich: Na*, K" 1a hai cation ctia bazo manh, CI', NOg, SO,* 12 ba anion cta ba axit manbh.
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Tét ca déu 1a nhirng anion, cation trung tinh nén khong c6 phan tmg voi HyO tire 1 khong bi
thuy phan: pH =7

2. Mubi trung hoa tao béi bazo' manh va axit yéu thi bi thity phan mét phan tao
ra dung dich c6 tinh bazo: pH > 7.

*Khi hdm xwong, niu chao gao luc, néu banh chung, banh @ tro... ta thudng tron vao nép hay
thém vao nudc mot ti mudi NaHCO; (x0-da &n) hay nude tro (K2COs) khi do ta da thuy phéan
protit ciia xuong, hay thuly phan tinh bdt trong moéi truong kiém (OH).

3. Mudi trung hoa tao béi axit manh va bazo yéu bi thiiy phan mét phin tao ra
dung dich cé tinh axit pH < 7.

AlLS; + 6H:O <:) 2Al(OH)z+ + 3H2S1

4. Mudi tao boi axit yéu va bazo yéu thi khi tan trong nwéc ludn bi thuy phan:

Gia tri pH cta dung dich tuy thudc vao ban chat axit cia cation va bazo ctia anion.
Ta khong nén cat gilt Al,S3 noi am w6t vi s€ ¢6 mui trirng thoi boce 1én thuong xuyén.

VI. Phan wng tao phirc tan

Nho dung dich NH3 vao cbc dung AgCl ta thdy AgCl tan dan ta thu dugc dung dich trong subt
d6 1a dung dich mudi phtrc [Ag(NH3),]Cl. Phuong trinh phan Gmg nhu sau:
AgCl +2NH; — [Ag(NHs),]" + CI
Ciach hoc thudc cac cip ion ddi khang va khong ddi khang
- Mudn biét phan tig trung hoa va phan mg trao doi c6 xay ra hay khong.
- Mubn nhén biét cac chét, cac ion trong dung dich.
- Mudn tach cac chat, cac ion ra khoi dung dich.
Ta can phai hoc thudc long cac cip ion d6i khang va khong ddi khang sau day:

1. Anion NO3 va CH3;COO' thi khong ddi khang véi moi cation, ngoai trir

H,COO - + H* = CH;COOH (mui giam)

2. Anion CI', Br’ thi khong d6i khang véi hau hét cation, ngoai trir cation Ag”,
Pb**

Ag" + CI' — AgCI”
Pb* + Br — AgBr
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Pb* +2CI" — PbCl,  (tan trong nudc soi)
H* + Cl' i} HCl T(bay ho’l )

3. Anion SO, thi khong d6i khang véi hau hét moi cation ngoai trir cation Ba?",
Pb?* riéng CaSO,it tan

Ba?* + SO, — BaSO,
Pb®* + SO,5 — PbSO, "~

4. C4c anion CO3%, SQSZ', S% PO,* thi doi khang v6i hau hét cation, ngoai trir
cac cation kim loai kiém ( Li*, Na*, K*...) va NH,"

5. Anion OH’ thi d6i khang véi hiu hét cation ngoai trir cac cation kim loai kiém
va 3 cation kim loai kiém thé 1a Ca*", Ba®*, Sr**

Tém lai cc cation kim loai kiém nhu Na*, K* thi khong ddi khéng v&1 moi anion
Tanén lvu y: H* + OH™ — H,0 (c6 phan tng nhung khong dic hiéu)
NH; + OH «== 5, NH, T + H,0
Céc cation kim loai kiém thi khong c6 anion d6i khang, con anion NOj3” thi khong c6 cation ddi
khang do d6 mudn nhén biét cac cation kim loai kiém ta phai xem quang phd phat xa cua chung.
Thi du:
- Quang pho phat xa ctia nguyén to Natri c6 mau vang.
- Quang phd phat xa cta nguyén t6 Kali ¢ mau tim.
- Muén nhén biét anion NO3 thi ding dung dich H,SO4 va Cu.
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