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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cic ngudn thong tin ¢ thé duge phép
dung nguyén ban hoic trich ding cho cic muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hoac sir dung véi muc dich kinh doanh
thiéu lanh manh s& bi nghiém cim



LOI GIOI THIEU

Hoc xong mon hoc nay, nguoi hoc sé c6 kha nang:
- Vé kién thirc: Hoc phan nay duoc tich hop tir mén hoa dai cwong va hoa phén tich
giup nguoi hoc tlep thu nhitng kién thuc toi thiéu can c6 vé hoa phan tich, co cach
nhin khai quat vé cac loai lién két hoa hoc, dung dich chat dién ly, dung dich keo,
pH dung dich,cac phuong phap phan tich dinh tinh va dinh lwong, dong thoi nim
bat dugc nhiing phan tng dic trung va dau hiéu nhan biét cac cation, cac anion,
cac phuong phap chuan do (axit-bazo, oxi hoa khir, két taa).
- Vé k¥ ning: c6 ning lyc tién hanh thi nghiém, st dung va van dung thi nghiém,
tang kha nang quan sat, mo ta, giai thich cac hién twong xdy ra, gop phan rén luyén
phuong phéap suy luan khoa hoc, phuong phap nghién ctru thuc nghiém.
-Vé nang lyc tu chu va trach nhiém:
+ Viéc tiép can duoc nhitng trang thiét bi may moéc phuc vu coéng tic nghién ciu
khoa hoc va k¥ niang thuc hanh, budc dau gitp hinh thanh va phat trién tu duy
nghién ctru, lam viée doc 1ap, c6 kha nang ing dung hoa hoc vao giai quyét cac bai
toan thuc té trong cac linh vuc khoa hoc, cong nghé, kinh té, x4 hoi. Co y thuc va
trach nhiém trong viéc st dung hoa chit trong doi song.
+ Qua mén hoc vira c6 1y thuyét, bai tap tng dung ctia mén hoc ndy sé gitp nguoi
hoc yéu thich vi n6 12 mén khoa hoc rét hitu dung cho kién thirc chuyén nganh cia
cdc mon Phan tich chat lugng nudc, mon Hoda hoc thuc phém, mén Kiém
nghiém,...
¢ Phwong phap giang day: Giang + Seminar + Thao luan + Bai tdp nhom +
Thuc hanh

¢ Panh gia moén hoc:

- Chuyén can: 10%

- Kiém tra thuc hanh: 20%

- Kiém tra hoc phan: 20%

- Thi két thac hoc phan: 50%

Chung toi bién soan tai liéu nay bam sat theo yéu cau cia chwong trinh dio tao

nham gitp cho SV ¢6 nhitng kién thirc co sé lam nén tang hoc tét cho cdc mon chuyén
nganh. Trong qua trinh bién soan, chung t6i khong thé tranh khoi nhitng sai sét, hi

vong nguoi hoc s& gbp y, chung t6i chén thanh ghi nhan nhimg ¥ kién dong gop dé

diéu chinh tai liéu dé ngay mot hoan thién hon.

DPong Thap, ngay 01 thing 8 ndam 2017
Tac gia
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CHUONG TRINH MON HOQC

Tén mon hoc: Héa phan tich dai cwong

Ma mén hoc: TCB204

Thoi gian thuc hién mén hoc: 65 gio; (Ly thuyét: 25 g@io; Thuc hanh, thi
nghiém, thao luan, bai tap: 38 gio; Kiém tra 2 gio)

l. Vi tri, tinh chat ciia mén hoc:

- Vi tri: Mén hoc duoc phan bd 1a mén co s, duoc bé tri hoc trude khi hoc cac mén
chuyén nganh.

- Tinh chat: La mén hoc chung bét bugc

1. Muc tiéu moén hoc:

Hoc xong mon hoc nay nguoi hoc s€ ¢6 kha nang:

- V& kién thizc: Hoc phan nay duoc tich hop tir mon hoa dai cwong va héa phan tich
gitip nguoi hoc tiép thu nhitng kién thirc toi thiéu can co6 vé hoa phan tich, co cach
nhin khai quat vé cac loai lién két hoéa hoc, dung dich chét dién ly, dung dich keo, pH
dung dich,cac phuong phap phan tich dinh tinh va dinh luong, dong thoi nam bat dugc
nhirg phan tng dac trung va dau hiéu nhan biét cac cation, cac anion, cic phuong
phap chuan d¢ (axit-bazo, oxi hoa khur, két tua).

- V& k¥ nang: ¢ nang luc tién hanh thi nghiém, st dung va van dung thi nghiém, tang
kha ning quan sat, mo ta, giai thich cac hién tugng xay ra, gop phan rén luyén phuong
phép suy luan khoa hoc, phuong phap nghién ctru thuc nghiém.

-Vé nang lyc tu chu va trach nhiém:

+ Viéc tiép can duoc nhitng trang thiét bi may moc phuc vu cong tac nghién
ctru khoa hoc va k¥ ning thuc hanh, budc dau gitp hinh thanh va phat trién tu duy
nghién ctru, lam viée doc 1ap, co kha nang ung dung hoa hoc vao giai quyét cac bai
toan thuc té trong cac linh vuc khoa hoc, cong nghe, kinh té, xa hoi. Co ¥ thirc va trach
nhiém trong viéc str dung hoa chat trong doi song.

+ Qua mon hoc vira ¢6 1y thuyét, bai tdp tmg dung ctia mon hoc nay s& gitp
ngudi hoc yéu thich vi nd 1a mén khoa hoc rét hitu dung cho kién thirc chuyén nganh
clia cac mon Phén tich chét luong nude, mon Hoa hoc thuc phém, kiém nghiém....

I11. Ngi dung mén hoc:

Mon hoc dugce chia 1am 2 phan: phan 1 1y thuyét va bai tap, phan 2 thyc hanh
A. PHAN 1:

1. Noi dung tong quét va phan bb thoi gian:

Thoi gian (gio)
Thue hanh,
S6TT Tén chwong, muc Tong | Ly |[thinghiém, |Kiém
so | thuyét | thao luan, | tra
bai tap
Bai 1: Dung dich cac chat dién i 4 3 1
1. Thuyét dién li. Dung dich dién li
L B Hang s dién li acid — bazo
3. pH cua dung dich
4. Tinh pH cua cac dung dich acid, bazo,
muoi
Bai 2: Dung dich va nong dd 3 2 1
2 [1. Khai niém vé dung dich
2. Thanh phan cua dung dich




3. Dung dich keo

Bai 3: Pai cwong vé phan tich dinh lwgng | 2
1. Béi twong ctia phan tich dinh luong

2. Phan loai cac phuong phap phan tich dinh
luong

3. Nguyén tic chung cua cac phuong phap
dung trong dinh luong

4. Cac cong thirc can dung trong phén tich
dinh lugng

Bai 4: Phwong phap chuin dd acid-bazo | 3.5
1.Co s6 1y thuyét vé phuong phap chudn do
acid-bazo

2.Chét chi thj acid-bazo

3. Cac phuong phéap chuin d¢ acid-bazo

2.5

ai 5: Phwong phap chuén dj oxi héa- 3.5
khir

1. Co s6 1y thuyét

P. Chat chi thi oxi héa khir

3. Phuong phap chuin d6 oxy hoa khir

2.5

Bai 6: Phuong phap chuan do két tia

1.Co s¢ 1y thuyét 3
2. Chuan d0 két tua

Tong cong 19

12

B. PHAN 2:

S6
TT

Tén bai

Thai gian

Ly
thuyet

Thuc
hanh

Kiém
tra

Bai 1: Chat chi thi mau-dung dich céc chat dién
li

4

Bai 2: Diéu ché hé keo va xdc dinh nguéng keo
tu, tinh chat cua hé keo

4

Bai 3: Pha ché cic dung dich

Bai 4: Pha ché va chudn d6 dung dich HCI

Bai 5 : Pha ché va chuan d6 dung dich NaOH

Bai 6: Chuan d6 dung dich K,Cr,0; bang dung
dich KMnO, 0,1IN

R

R

Bai 7 : Pinh luong NaCl bang phwong phap
Mohr

Kiém tra

Cong

29

28

2. Noi dung chi tiét:
PHAN 1: LY THUYET

Bai 1:

Dung dich cac chat dién li

Thoi gian: 4 gio (3LT + 1BT)




1. Muyc tiéu:Giap tim hiéu vé cac dung dich dién li, pH caa dung dich, dung dich dém,
chat chi thi mau va can bang trong dung dich chit dién li it tan.
2. Noi dung bai
1.1. Thuyét dién li. Dung dich dién li

1.1.1. Thuyét dién li

1.1.2. Sy dién li

1.1.2.1. Pinh nghia

1.1.2.2. Do dién li (o)

1.1.3. Phan loai c4c chét di¢n li
1.2. Hang s6 dién li acid — bazo

1.2.1. Hang s6 dién li cua acid K,

1.2.2. Hang sé dién li cia bazo Ky
1.3. pH cua dung dich

1.3.1. Sy dién li cua nudc

1.3.2. pH cua dung dich

1.3.3. Dung dich ¢ém pH

1.3.4. Chat chi thi mau pH (chat chi thi mau acid-bazo)
1.4. Tinh pH cta cac dung dich acid, bazo, mudi

1.4.1. pH cua dung dich acid manh, bazo manh

1.4.2. pH cua dung dich bazo manh

1.4.3. pH cua dung dich acid yéu

1.4.4. pH cua dung dich baz yéu

1.4.5. pH cua dung dich mudi
Bai tap
Bai 2: Dung dich va néng dd Thoi gian: 3 gio (2LT + 1BT)
1. Muc tiéu: Giup tim hiéu cac van dé lién quan dén dung dich nhu: trang thai dung
dich, dung dich keo, thanh phan caa dung dich.
2. Noi dung bai
2.1. Khai niém vé dung dich

2.1.1. Céc h¢ phan tan va dung dich

2.1.2. Trang thai dung dich

2.1.3. Chit tan va dung moi

2.1.4. Dung dich loang, dam dac, chua bao hoa, qua bao hoa, do tan
2.2. Thanh phan cua dung dich

2.2.1. Nong dd % khdi luong

2.2.2. Phan mol (X, Xg)

2.2.3. Nong do molan (Cy,)

2.2.4. Nong d6 mol (Cy)

2.2.5. Nong do duong lugng (Cy)
2.3. Dung dich keo

2.3.1. Khai niém va phan loai hé keo

2.3.2. Tinh chét cta h¢ keo

2.3.3. Phan loai hé keo

2.3.4. Cau tao hat keo

2.3.5. Phuong phap diéu ché keo

2.3.6. Su keo tu
Bai tap



Kiém tra
Bai 3: Pai cwong vé phan tich dinh lwong Thoi gian: 2 gio (1LT + 1TH)
1.Muc tiéu: ndm bt vé ddi twong va cac phuong phap phan tich dinh luong, cac budc
tién hanh va nhing kién thirc toan hoc ap dung trong phan tich dinh lwong.
2. No1 dung bai
3.1. Bdi tugng cua phan tich dinh luong
3.2. Phan loai cac phuong phap phan tich dinh luong
3.2.1. Cac phuong phap hoa hoc
3.2.2. Cac phuong phap vat ly va hoa ly
3.3. Nguyén tic chung cua cac phuong phap ding trong dinh lugng
3.4. Cac cong thirc can dung trong phan tich dinh luong
Bai tap

Bai 4: Phwong phap chuin dd acid-bazo Thoi gian: 3.5 gio (2.5LT +
1TH)
1. Muyc tiéu: dua trén co s 1y thuyét vé phan ng acid-bazo, nang cao kién thirc va rén
luyén tu duy cho SV thong qua phuong phap chuan d acid-bazo ang véi chat chi thi
dé xac dinh diém cubi chuan do
2. Noi dung bai
4.1.Co s¢ ly thuyét vé phuong phap chuan do acid-bazo
4.2.Chét chi thi acid-bazo
4.2.1. Khoang d6i mau cta chat chi thi
4.2.2. Chi sb chuan do pT
4.3. Cac phuong phap chuan d6 acid-bazo
4.3.1. Chuan do acid manh bang bazo manh
4.3.2. Chuan d6 bazo manh béng acid manh
Bai tap
Bai 5: Phwong phap chuin dd oxi héa-Kkhir Thoi gian: 3.5 gio (2.5LT +
1BT)
1. Muyc tiéu: dya trén co s& 1y thuyét vé can bang phan tng oxi hoa khir, nguyén tic vé
phuong phap chuan do dé giup SV thong thao trong viéc xay dung dudng dinh phan.
2. Noi dung bai
5.1. Co so 1y thuyét
5.1.1. Thé dién cuc
5.1.2. Cach cén bang phan tng oxy hoa khir theo phuong phap ion-electron
5.1.3. Hang s can bang cua phan tng oxy hoa khir
5.2. Chat chi thi oxi hoa khtr
5.3. Phuong phap chuin d6 oxy hoa khir
5..3.1. Ndi dung cuiia phuong phap
5.3.2. Buong dinh phan trong phuong phap oxy hoa khu

Bai 6: Phwong phap chuin dj két tia Thoi gian: 3 gio (ILT + 1BT + 1KT)
1. Muyc tiéu: dya trén co s6 1y thuyét va nguyén tic vé phuong phap chuan do két tua
dé xay dung dudng cong chuan do
2. N§1 dung bai
6.1.Co s6 1y thuyét

6.1.1. Tich sd tan va d6 tan cta cac chat it tan trong nudc
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7.1.2. Piéu kién xuit hién két taa
6.2. Chuan do két taa

6.2.1. Nguyén tac

6.2.2. Phuong phép dinh lugng bac
Bai tap
Kiém tra

PHAN 2: THUC HANH
Bai 1: chit chi thi mau-dung dich cac chit dién li Thoi gian: 4 gio (4TH)
1. Muc dich: Cung cap cho hoc sinh kién thirc va kha niang xac dinh céac loai dung dich
dém, cach tinh dung dich dém. Cach nhan dién mau céac chét chi thi.
2. NGi dung bai
1.1. Phuong tién, vat tu, hoa chat
1.2. Thuc hanh
1.2.1.Thi nghi¢m 1: Lap thang mau do pH cta dung dich acid
1.2.2 Thi nghiém 2: Khao sat kha nang dém cua h¢ dém acid
1.2.3 Thi nghiém 3: Xac dinh pH cua dung dich bang chi thi
1.2.4 Thi nghiém 4: Xac dinh hang sb dién li ciia dung dich axit yéu
1.2.5 Thi nghi¢m 5: Lap thang mau do pH cta dung dich bazo
1.2.6 Thi nghiém 6: Khao sat kha nang dém ctia hé dém bazo
1.2.7 Thi nghiém 7: Xéc dinh pH cta dung dich bang chi thi
1.2.8 Thi nghiém 8: Xéc dinh hang s6 dién li cua dung dich bazo yéu
Bai 2: Diéu ché hé keo va xdc dinh ngwéng keo tu, tinh chit ciia hé keo
Thoi gian: 4 gio (4TH)
1. Muc dich: Sinh vién biét cach diéu ché hé keo va xdc dinh nguong keo tu, tinh chat
cua hé keo
2. Noi dung bai
2.1 Phuong tién, vat tu, hoa chat
2.2 Thyc hanh
2.2.1 Thi nghiém 1: Piéu ché sol Agl bang phan g trao doi
2.2.2 Thi nghiém 2: Ché tao keo Fe(OH); bang phuong phap thuy phan
2.2.3 Thi nghiém 3: Xac dinh ngudng keo tu chinh xac
Bai 3: Pha ché cac dung dich Thoi gian: 4 gio (4TH)
1. Muc tiéu: Cung cap cho hoc sinh nam cac phuong phép pha cac ndng d6 khac nhau
cua dung dich
2. NGi dung bai
3.1. Dung cu va hoa chat
3.2. Co s& phuong phap
3.2.1 Pha dung dich tir chat ran sang dung dich
3.2.2 Pha dung dich tir dung dich c¢6 néng d6 cao sang dung dich c6 nong do
thap hon.
3.3. Thi nghiém pha ché mét sb dung dich
3.3.1 Pha dung dich NaCI 0,1 N
3.3.2 Pha dung dich K,Cr,0; 0,1N
3.3.3 Pha 10ml dung dich HCI 2N
Bai 4: Pha ché va chuén dé dung dich HCI Thoi gian: 4 gio (4TH)
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1. Muc tiéu: Hoc sinh biét cach pha dung dich va nim duoc phwong phap chuan do
axit - bazo
2. N6i dung bai
4.1. Dung cu va hoa chat
4.2. Nguyén tic
4.3. Thuc hanh
4.3.1. Pha ché dung dich chuan Na,B,0-
4.3.2. Pha ché dung dich HCI 0,1N
4.3.3. Chuan d6 dung dich HCI bang dung dich Na,B,0;
4.4. Két qua
4.5. Cau hoi va bai tap
Bai 5 : Pha ché va chuan @6 dung dich NaOH Thoi gian: 4 gio (4TH)
1. Muc tiéu: Sinh vién biét cach pha dung dich va nim dugc phuong phap chuan do
axit - bazo
2. Noi dung bai
5.1. Dung cu va hoa chét
5.2. Nguyén tic
5.3. Thyc hanh
5.3.1. Pha dung dich géc acid oxalic 0,1N
5.3.2. Pha 100 ml dung dich NaOH 0,1 N
5.3.3. Xac dinh lai nong do dung dich NaOH
5.4. Két qua
5.5. Cau hoi va bai tap
Bai 6: Chuan dé dung dich K,Cr,0- bing dung dich KMnO, 0,IN Thoi gian: 4
gio
1. Muc tiéu: Sinh vién biét cach pha dung dich va ndm duoc phuong phap chuin do
oxy — hoa khur
2. Noi dung bai
6.1. Dung cu va hoa chat
6.2. Nguyén tic
6.3. Thuc hanh
6.3.1. Pha 100ml dung dich FeSO,4 0,1N
6.3.2. Pha 100ml dung dich KMnQO, 0,1N
6.3.3. Chuan d6 dung dich K,Cr,0; bing dung dich KMnO, 0,1N

6.4. Két qua
6.4. Cau hoi va bai tap .
Bai 7 : Pinh lwgng NaCl bang phwong phap Mohr Thoi gian: 4gio (4TH)

1. Muc tiéu: Hoc sinh biét cach pha dung dich va nim duoc phuong phap chuin do két
tua
2. NGi dung bai
7.1. Dung cu va hoa chat
7.2. Nguyén tic
7.3. Thyc hanh
7.3.1. Pha 100ml dung dich AgNO; 0,1N
7.3.2. Binh lugng NaCl bang phuong phap Mohr
7.4. Két qua
7.5. Cau hoi va bai tap
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Kiém tra Thoi gian: 1gio
IV. Piéu kién thwc hién mén hec:
1. Phong hoc chuyén moén hda/nha xuéng: phong hoc, phong thi nghiém.
2. Trang thiét bi may moc: Dung cu, thiét bi danh cho giang day, dung trong céc bai
thuc hanh
3. Hoc liéu, dung cu, nguyén vat liéu:
- Gido trinh, bai giang hoa dai cuong
- Dung cy, thiét bi phuc vu hoc 1i thuyét va thyc hanh
- Nguyén vit liéu dé thuc hién cac thi nghiém
V. Noi dung va phwong phap, danh gia:
1. N6i dung:
- Vé kién thirc: sinh vién can dat cac yéu cau sau:

+ Nam rd kién thtrc caa timg bai.

+ Giai duoc cac bai tap va cac cau hoi nang cao c6 lién quan.

- Vé ky nang: Panh gia k¥ ning ctia nguoi hoc thong qua viéc thao luan, kiém tra va
k¥ nang thuc hanh cac thi nghiém.

- V& ning lyc ty chu va trach nhiém: Panh gia trong qua trinh hoc tip can dat cac yéu
CAU sau:

+ Chuan bi day du tai liéu hoc tap

+ Tham gia day du thoi lugng méon hoc

+ Chuyén can, tu giac hoc va 1am bai tap c6 lién quan.

+ Chu dong trong viéc hoc, c6 tinh than hop tac va trach nhiém trong viéc hoc
va thuc hanh.

2. Phuong phap: Kiém tra danh gia theo quy dinh cia B LDTBXH va quy dinh hoc
Vu Cua truong.

VI. Huéng din thyc hién mén hoc:

1. Pham vi ap dung mon hoc:

Chuong trinh m6n hoc Hoa phén tich dai cuong dugc su dung dé giang day
trinh d trung cap nghe trong cac co sé dio tao nghé trén toan quoc.
2. Huéng dan mot s6 vé phuong phap giang day, hoc tip mon hoc:

- Doi voi gido vién, giang vién: Pay 1a moén hoc c6 tinh khoa hoc va co6 lién
quan dén dén thyc té doi sbng nén giang vién can ap dung cac phuong phéap day hoc
tich cuc nham gay dugc hing thi cho sinh vién, 1am cho sinh vién chu dong, tich cuc
tiép thu kién thirc nham dat duoc muc tiéu cia mon hoc.

- Di véi ngudi hoc: Phan thao ludn, bai tap, thi nghiém thuc hanh nham muc
cung cb, ghi nhé, giai thich cac hién tuong hoa hoc, giup khic sau kién thire da hoc.

3. Nhiing trong tdm chuong trinh can chii y: Cac kién thirc c6 lién quan 13n nhau, nén
khi day va hoc bai méi thi can co su ty gidc 6n lai va cac cdu hoi kiém tra mic d6 nam
kién thac caa nguoi hoc.

4.Tai liéu can tham khao:

[1] Nguyén Pic Chung (2009), Héa dai cwong, NXB Dai Hoc Qudc Gia, TP HCM.

[2] Ths. Tir Anh Phong (2006), Sach huéng dan hoc tap Hoa dai cuong, Ha Noi

[3] PGS.TSKH.Lé Thanh Phuéc (2007), Héa Phan Tich Ly Thuyét Va Thuc Hanh,
NXB Y Hoc Ha Noi.

[4] Nguyén Trong Tho (1999), Héa dai cwong, NXB Gido duc, TP HCM
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BAI 1: DUNG DICH CAC CHAT DIEN LI

1.1 Thuyét dién li. Dung dich dién li
1.1.1 Thuyét dién li

Dua trén céac khao sat thuc nghiém vé chit dién 1i, nim 1887 Svate Arrhenius dé
dua ra dinh nghia vé acid, baz nhu sau:

[ Acid la chat phan li cho cation H" va anion gdc acid khi hoa tan vao nuéc.

+ 3
Vi duy: HCl —— H + CI
[] Baz la chat phan li cho OH va cation kim loai khi hoa tan vao nudc.

‘ .
Vi du: NaOH — Na + OH
] Mudi dién li cho cation kim loai va anion goc acid.
Vidu: NaCl —— Na* + CI

Tuy nhién thuyét nay bi gidi han & chd chi ap dung dugc cho dung dich nudc va
cho mét loai baz duy nhat 1a hydroxit.

Mot dinh nghia tong quat hon da dwoc dwa ra boi 2 nha hoa hoc Jonhannes
K.Bronsted va Thomas Lowry:

[ Acid 1a chat cho H™.

[ Baz la chat nhan H'.

Thuyét nay c6 thé mod rong ra cho cac dung moi khac nuée ciing nhu cho cac
phan tng xay ra ¢ trang thai khi.
1.1.2 Sy dién li
1.1.2.1 Dinh nghia

Su dién 11 1a qua trinh phan 1i thanh céc ion (cation, anion) khi chét dién li tan vao
nudc hodac nong chay.

Chat dién 1i va chit khi tan vao nudc tao thanh dung dich dan dién duoc nhd phan
li thanh céc 1on.
1.1.2.2 Do dién li (o)

Do dién li o 1a dai Ivgng dac trung cho murc d6 dién li cia mot chat, dugc tinh
dwa vao ti s gitra s6 mol chat dién li (n) véi tong sé mol chat dién li d6 hoa tan (n,)

(%) = % ,(0<a<l) (1.1) hoic a(%)= % x100% (0(%) < o <100%) (1.2)
t t
Do dién li phy thudc vao ban chat chat tan, dung moi, ndng do va nhiét do.
Phan tir dung moéi cang phan cuc tac dung ion hoda cua n6 cang 1on.
Do dién li mot chat tang khi ndng do ciia né trong dung dich giam va nguoc lai.
Vi du: Do dién li cua acid acetic thay doi theo ndng do Cy nhu sau:
Cn |01 0,01 0,001
A 1 0,014 0,042 0,124
Nguoi ta thuong xac dinh d6 dién li mot dung dich chat dién li (o) bang cach do
do dan dién duong lugng (L)
1.1.3 Phén loai cac chat dién i
Can ct vao do dién li, ngudi ta phan chia (c6 tinh twong d6i) thanh
[] Chat dién li manh 1a nhitng chét khi hoa tan vao nudc tat ca cac phan tir cia
chung phéan 1i hoan toan thanh ion.
Céc acid manh, cac baz manh va da s6 mubi trung tinh 1a chat dién li manh.

Vide:  HNO; —— H  + NO;
KOH — , K+ OH
13




NHCl — , NH, + Cl
[] Chét dién li yéu 1a nhitng chat khi hoa tan vao nudc chi cé6 mot s6 nao do6 cac
phan tir phén 1i thanh ion. Sy dién li cta cac chat dién li yéu 1a thuan nghich.
AnBn = mA”* + nB™ ,
Cac acid hiru co, acid vo co yéu (HCN, H,COs...), cac baz vo co yeu (NH;3 ),

baz hitu co (amin...), mot s6 mudi acid va mudi baz (nhu HCO3, HSO;, AI(OH), 1a
nhitng chat dién li yeu NaHCOs, ...) 1a nhitng chat dién li yeu.

Vidu CH;COOH &=2 CHCO00 + H

NH3 + Hzo @ NH4 + OH

[] Chét khong dién li (o = 0)

Vi du: duong, rugu, cac khi tan khong tac dung véi nude nhu O,, Ns...

Tuy nhién trong thuc té khi xac dinh d6 dién i (vi du bang phuong phap do do
dan dién) cua dung dich nhiing chat dién li manh nhue HCI, NaOH, K,SO,,... thi o
thuong < 1 (n6 chi = 1 khi dung dich dugc pha loang vo cung). S di nhu vay la vi &
nhitng dung dich c6 ndng d6 cao xay ra twong tac tinh dién gitta cac ion hoic su tu hop
gitra cac ion véi phan tu.
1.2 Hangsé dién li acid — baz
1.2.1 Hang sé dién li caa acid K,

Trong dung dich cua acid yéu HA ton tai can bang dong sau:

- +
HA + H,0 €= A + H;0

K, = M =const & T=const (1.3)
© o [HA]
K, 1a hing s6 dién i cua acid trong nuéde, dic trung cho d¢6 manh cua acid.
K, cang cao thi acid cang manh.
K. phu thudc vao ban chét caa acid va phu thudc vao nhiét o
1.2.2 Hang sé dién li cia baz K,
Trong dung dich cia baz yéu B ¢6 can bang sau:

B+ H,0 &= BH + OH
lBrelon ] s wa
. 18] ,

Kp la hang so dién li cua baz B, phu thudc vao ban chat ctia baz va nhiét do.

O T = const thi Ky, = const

Xét mét cap acid/baz lién hop AH/A | khi hoa tan trong nudc Xay ra qua trinh hoa
tan nhu sau :

K, =

+

AH + H,0 &= A + H50 Ka
A + H,0 s AH + OH Ky
K :[AilHSOJr] Kb:[AH][OH]

: [AH | [A°]
|a-[H,07] [aH]oH]
AH] T [A]
Vay vai 1 cap acid-baz lién hop A/B (hay AH/A) thi K,.K 5 = [H30 [OHT=10" (1.5

Trong 1 cip acid baz lién hop néu baz cang yéu thi acid cang manh va nguoc lai.

KK, = =[H,07JoH ]=10" &25°C

a
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Can phan biét gira hang s dién 1i K va d6 dién li a. K chi phu thudc vao ban chat
dung moi va nhiét d9, trong khi d6 a con phu thudc vao ca néng do. Nhu vay K dac
trung cho kha nang dién li cia mot chat dién li yéu, con o dic trung cho kha nang dién
li cia mot dung dich dién li néi chung.

* Gitra K cia mot Chét dién li yéu va a c6 mdi twong quan nhu sau
Néu AB la chat dién li yéu c6 hang s6 dién li K, trong dung dich c6 can bang:

AB &= A+ B

Goi ndng d6 ban dau cua AB 1a C, d6 dién li caa né ¢ nong do nay 1a a.
Sau khi can bang dién li duoc thiét lap co [A+] = [B] = Ca va[AB]=C-Ca
Theo dinh nghia:

A Ie]_caca _ca? (L6)

[AB] Cl-a) 1-a

Pay la biéu thic toan hoc cua dinh luat pha loang (Ostwald)
Khi o <<1 (a0 <0,1)cothé coil-a=1,khi dotacéd bieu thitc don gian hon:

ax \/g (3.7)

Céac cong thire (3.6), (3.7) cho phép tinh hang s6 K khi biét do dién li a & mot
ndng d6 xac dinh va nguoc lai.

Vi du: Tinh hang s6 dién li cia CH;COOH biét rang dung dich 0,1M c6 d6 dién li
bang 0,0132

(0,0132)*10™
1-0,0132
1.3 pH cida dung dich
1.3.1 Swdién li cia nuwéc
Co6 thé ndi nude 1a dung mai ludng tinh, nghia 1a khi acid tan vao nudc thi nude dong
vai tro 1a baz.
Vi du: HCI + H,O ——» H,O + Cl
Con khi baz tan vao nudc dong vai trc‘) acid
Vi du: NH; + H,0 & NH, + CI
Su that ban than nudc vira cho VLra nhan proton. Pé don gian nguoi ta thuong viét
‘ HO &= H + OH ‘
Bang phép do do dan dién cuc nhay, ngudi ta xac dinh dugc ring trong nudc
nguyén chét [H 1[OH] = 10" mol’/” (hay M?) & 25°C.
Nhu vay trong nu’orc [H ] = [OH ] =107 moll/l.
’ Nong do ion H hay OH ¢6 thé thay doi trong dung dich nuéc bat ki nhung tich
s6 ndng dd cua chung ludn luén bang 10 M2,
~ Tich ndng d¢ cac ion, ki hi¢u la K, . O 25°C :K,= [H ]J[OH] = 10™ goi Ia tich
SO ion cua nudc.
Y nghia quan trong cua K, 1 khi [H ] ting thi [OH ] giam va nguoc lai. Do d6:

Taco: K= =176.10°

7 Pbi véi moi truong trung tinh [H ] = [OH ]
7 Péi véi dung dich acid [H']> [OH]
7 Péi véi dung dich baz [H ] < [OH]
1.3.2 pH cua dung dich
15



Viéc bidu didn ndng do rat nho caa H hoic OH kha bét tién; vi du [H] =
0,0001M chang han, do d6 nim 1909 nha hod hoc Sorensen dua ra khai niém méi goi
13 chi sb hidro va ki hiéu 1a pH ¢ tri s6 bang lograrit thap phan nong d6 ion H”.

pH =-Ig[H'] (1.7) tac  [H']=10P"
[ Trong nudc nguyén chat hodc moi trudng trung tinh:
[H']=[OH] =107 mol/l nén pH =7
1 Trong moi truong acid [H+] > 10" mol/l nén pH <7
] Trong mdi truong kiém [H+] <107 mol/l nén pH >7
Diy cac gia tri cia pH tir 1 dén 14 dwoc goi 1a thang pH
1.3.3 Dung dich dém pH

Dung dich dém 13 nhitng dung dich khong bi bién dbi dang ké pH khi ta thém vao
do6 nhimg lugng nho acid manh hodc baz manh hogc pha loang (khong qua loang)

Dung dich dém thuong la dung dich chua hon hop acid yéu va mudi cua n6 véi baz
manh (CH;COOH + CH;COONa) hoic baz yéu va mudi cia né véi acid manh (NH; +
NH,CI). S di thé vi trong dung dich c6 can bang gitra dang acid va baz lién hop.

Dung dich dém co6 y nghia rat I6n trong khoa hoc va doi séng. Nhiéu phan ung
hoa hoc chi xay ra & mot gia tri pH xac dinh; mau nguoi (va dong vat) la mot dung
dich dém c6 pH khoang 7,3 - 7,4, nho thiét 1ap can bang giira ion hydrocarbonat va khi
cacbonic co trong mau.

HCO; + H &=>CO, + H,0
1.3.4 Chit chi thi mau pH (chit chi thi mau acid-baz)

Chat chi thi mau pH 1a nhitng chét bi bién d6i mau sic cia minh & cac gia tri pH
khac nhau ctia méi truong (dung dich). Ching thudng 14 cac acid yéu hitu co c6 thé
biéu dién cong thic tong quat 1a Hind, trong dung dich phan li nhu sau:

Hind &< H + Ind

Dang acid Dang baz
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Bang 1.1 Khoang chuyén mau ciia mét sé chat chi thi

Mau dang acid

Mau dang baz

pH chuyén mau

Phenolphtalein Khong mau Hong 8-10
Quy tim Hong Xanh 5-8
Metyl do Hong Vang 4462
Metyl da cam Da cam Vang 3,1-45

Dai luong dic trung dbi véi mdi chat chi thi pH 1a khoang chuyén mau cua chét
chi thi. P6 1a khoang pH ma chat chi thi bat dau chuyén tr mot mau nay sang hoan
toan mot mau khac (tir mau dang acid sang mau dang baz).

Dang acid va baz phai c6 mau sic khac nhau. Trong dung dich, chit chi thi c6
mau nao tuy thudc vao nong dé dang nao nhiéu hon. Trén thyc té nguoi ta thiy khi
nong do cua dang acid gap khoang 10 dang baz thi dung dich c6 mau cua dang acid va
nguoc lai

Vidu: Véimetyl do thi & pH <4.,4 c6 mau hong (mau dang acid).

& 4,4<pH<6,2 mauhdng chuyén dan sang vang
o pH>6,2 c6 mau vang (mau dang baz)

Str dung chat chi thi pH thich hop c6 thé danh gia so bo pH cua mot dung dich
trong khoang nao.

Vi du:

- Néu nho phenolphtalein vao mot dung dich thiy xuat hién mau hong thi ching
t6 dung dich c6 pH > 8.

- Néu nhé metyl 6 vao mét dung dich thay xuat hién mau hong thi dung dich c6
pH < 4,4. Néu c6 mau vang thi pH cua dung dich 16n hon 6,2.

Pé xac dinh pH bang cac chat chi thi mau pH mét cach chinh xac hon, nguoi ta
thuong dung dung dich chi thi tong hop. D6 1a mét dung dich chira nhiéu chét chi thi
pH c6 cac khoang chuyén mau khac nhau va do d6 né s& c6 mau xac dinh tai mot pH
xac dinh. Tuong tu, ngudi ta cling dung gidy do pH. D6 1a gidy da dwoc tam chi thi
tong hop.

1.4 Tinh pH ciia cac dung dich acid, baz, muéi
1.4.1 pH cia dung dich acid manh, baz manh
Xét dung dich acid manh HA, nong d6 C,, trong dung dich ton tai cac can bang
HA + HO — , A + HoO
2H,0 —» H;0 + OH
Trong dung dich ton tai cac ion: H30+, OH, A Phuong trinh bao toan dién tich:
. : :
[H:O ]=[OH] + [A]
Suy ra ta c6 h¢ phuong trinh sau:
[H30+:[OH _]: Kio

[H,07]=[a]+[oH ]=c, +[oH"]

[ +1 KHZO
= HSO ]—[m+ca
3

=[H,0"] ~C,[H.0 Ky =0

2
- [H30+] _ C, +1/Ca +4K, o

2
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Néu dung dich c¢6 C, > 3,6.107 M (pH < 6,5) bo qua can bang (2): tic 12 bo qua
[H30 ] do nudc phan li ra so vai [HzO ] do acid phan li.
Dodé [HsO'=C, = pH=-IgC, (1.8) ‘
Néu dung dich c6 C, << 107 M c¢6 thé bo qua ndng d6 H* do acid dién 1i, do do:
[H,0"]= /Ko (L9)
Vidu 1: Tinh pH cua dung dich HCI 10* M
Vi Cpg = 107>> 10" M nén bé qua H do nudc phanli = pH =-lg10™ = 4
Vi du 2: Tim pH cta dung dich HNO; 10° M ¢ 25°C
Vi 10® << 10" nén c6 thé bo qua ndng dd H* do acid dién i
= [H,0']= /K., =107 = pH=7
1.4.2 pH cia dung dich baz manh
Trong dung dich ton tai can bang
BOH — » B + OH

2H,0 &=> H;0 + OH
Néu dung dich khong qua lodng Cp, > 3,17.107 M thi bé qua [OH ] do nuée dién li
[OH]=C, —— PpOH =-IgC,
pH + pOH =14 = pH =14+IgC, (1.10)
Néu dung dich qué lodng Cy < 3,17.107 M thi phai tinh dén [OH ] do nuéc dién li
ra.
Ta c6 h¢ phuong trinh

[HO" [[OH™ |=K,,
[OH™ |=[B*|+[H,0" |=C,+[ H,0" ]
KHZO
[OH"]
—>[oH T -C,[OH ]-K,o=0  (3.11)
Giai phuong trinh tim duoc OH = pH
Vi du: Tinh pH cua dung dich NaOH 0,01M
pH=14 + IgC, =14 -2 =12
1.4.3 pH cia dung dich acid yéu
Trong dung dich acid yéu phan li theo phuong trinh
HA & H' + A

Ca [H] =7
« _H]A]
© [HA]
Ta c6 h¢ phuong trinh
H]=[a]
[HA]:Ca _[H+]
Thay vao biéu thirc
« ]

Giai phuong trinh bac 2 nay ta tinh duwoc [H*] rdi tinh pH
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=[OH" |

+C,




