LOI MO PAU
Hod phdn tich la mét mén hoc nghién ciru vé cdc phwong phdp dinh tinh va dinh lhrong
thanh phan cdc chdt va hén hop cdc chdt. Do d6, hod phan tich bao gom cdc phirong phdp phdt
hién, nhdn biét va cdc phwong phép xdc dinh ham heong ciia cdc chdt trong mau can phan tich.
Hod phan tich déng vai tro rat quan trong doi véi sw phdt trién ciia cdc nganh khoa hoc, cdc
linh vuee ciia cong nghé, san xudt va doi séng xa héi. Chang han, cdc linh viee san xudt nong
nghiép nhw hod néng, thé nhuéng can hod phdn tich dé nghién citu dat dai, phdn bén, chat
liwong cdc néng san; trong y hoc dé phdn tich thanh phan ciia mau, huyét thanh, mede tiéu, cdc
dich sinh hoc, kiém nghiém cac loai duoc phcfm. Trong cac nha may san xudt thuc phdm déu cé
phong thi nghiém phdn tich dé kiém tra va kiém nghiém chat heong nguyén liéu, ban thanh pham
va san pham dé diéu hanh qud trinh san xudt. Vi vdy, doéi véi chuyén nganh “Kiém nghiém hrong
thuwe thire phdam” néi riéng, mon hod phan tich la mét mén hoc co sé chuyén nganh dong vai tro
rdt quan trong, khéong thé thiéu. Mén hoc trang bi cdc phwong phdp phan tich xdc dinh thanh
phan cia cac chat trong hon hop, la phwong tién can thiét @é thwc hién cdc kj nang nghé
nghiép: Kiém tra, kiém nghiém chat heong nguyén liu san xudt va cac san pham heong thie,
thiee pham.
Duea trén muc tiéu va thoi lwong ciia mon hoc, gido trinh “Hod phan tich” bao g&m cac noi
dung sau:
Phan I: Co sé ly thuyét cia cac phuwong phap phan tich hoa hgc
Chuong I: Dung dich va cach biéu thi néng d6 dung dich
Chuong II: Cac phan ing dung trong phéan tich hoa hoc
Phén II: Cac phwong phap phan tich ho hoc
Chuong III: Phuong phap phan tich khéi lwong
Chuong IV: Phuong phéap phan tich thé tich
Phén III: Giéi thiéu ciac phwong phap phén tich cong cu
Chuong V: Céc phuong phap phan tich dién hoa
Chuong VI: Cac phuong phap phan tich ph6 nghiém
Chuong VII: Phuong phép séc ky
Giéo trinh duoc bién soan lam tai liéu hoc tdp va giang day mon Hoa phan tich, nganh
Ché bién va bdao qudn thuc pham. Pong thoi, ¢é thé sir dung lam tai liéu tham khdo déi véi hoc
sinh cde nganh hoc khdc thudc khoi céng nghé thwe pham cé giang day mdn Hod phan tich.
Mac di tde gia di co gang nhung do thoi gian va trinh ¢ ¢6 han gido trinh khéng thé
tranh khoi sai sét. Mong nhdn dwoc sw déng gép ¥ kién dé gido trinh hodn thién hon.
TAC GIA
DO THI KIM LOAN



BAI MO PAU

I. Phwong phap phan tich cic chit
1. Phwong phdp phén tich dinh tinh

Phén tich dinh tinh nhim x4c dinh thanh phan mau phan tich gdm nhitng nguyén t6
hoa hoc, ion, nhém nguyén tir hoic cac phan tr ndo. Khi nghién ciru thanh phan mét hon
hop chua biét, phan tich dinh tinh dwoc tién hanh truée phan tich dinh luong. Boi vi,
phan tich dinh tinh s& dinh hudng viéc chon phuong phap phan tich dinh luong cac chét
trong mau

Phén tich dinh tinh dwa vao su chuyén chit phén tich thanh hop chit méi nao d6 cé
nhing tinh chat dic trung nhu ¢ mau, ¢ mui, co cu tric tinh thé, co trang thai vat Iy

dac trung,...
2. Phwong phap dinh lugng

Phan tich dinh lugng cho phép xac dinh thanh phan vé luong cac cau tir hgp phan cia
mAau phan tich. Phan tich dinh luong c6 vai tro quan trong trong su phat trién cta cac
khoa hoc k¥ htuat va san xuét, day 1a mot phuong phap nghién ctru cho nhiéu nganh khoa

hoc khac nhu: hoa hoc, y hoc, sinh hoc, cong nghé thuc phém, khao ¢6 hoc.....

Phan tich dinh lugng thuong dugc chia thanh phan tich v6 co va phan tich hitu co.

Hai loai phan tich nay déu dya trén kién thirc co ban vé hoa hoc v co va hitu co
I1. Phan loai cac phwong phap nghién ciru

Dé phan tich cac chat, ¢ rat nhiéu phuong phap khac nhau. Dua vio ban chéat chung

cua chung, chia cadc phuong phéap thanh ba nhom sau:
1. Nhom cdac phwong phdap hod hoc

Céc phuong phap nay ra doi sém nhat nén con goi la cac phuong phap cb dién. Trong
d6, co s¢ ciia phuong phap 13 cac phan Gmg hod hoc va st dung cac dung cu, thiét bj don

gian dé phan tich cac chat.

Nhom cac phuong phap nay chi sir dung dé dinh lugng cac chat ¢ ham lugng 10,

vira va khong qué nhé. Nhung cic phuong phap hoa hoc 13 co so dé phat trién cac
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phuong phap phan tich hién dai. Cho dén nay cac phuong phap niy van duoc dung nhiéu
trong cac phong thi nghi€ém phan tich

2. Nhom cac phwong phdp phan tich vt ly

Do 1a cac phuong phéap phan tich dua trén viéc do cac dai lugng vat Iy dac trung cua
cac chat phan tich nhu phd phat xa, do phong xa,... Cac phuong phap nay can st dung
cac thiét bi do dac tinh vi, phtc tap c6 kha ning ghi nhitng tin hiéu vat 1y d6

3. Nhom cdc phwong phap phan tich hoa ly

D6 1a nhém cac phuong phap két hop viéc thuc hién cac phan ing hoa hoc, sau d6 do
cac tin hi¢u vat ly cua hé phan tich nhu : sy thay d6i mau, d6 duc, do phat quang, d6 dan
dién,...Nhom cac phuong phép nay ciing doi hoi cac dung cu thiét bi do dac phirc tap nén
ching con co tén la cac phuwong phdp phdn tich cong cu

Nhom céc phuong phap ndy cho phép phan tich nhanh, cé thé xac dinh dugc ham

luong nho cac chat phan tich mot cach chinh xac, phan tich chon loc
I1l.  Quy trinh phan tich miu

Khi tién hanh phan tich mot doi tuong nao do, can trai qua cac giai doan sau:

1- Chon mAu, 14y mau va xtr Iy mau phan tich

2- Chuyén mau hodc hop phan can xac dinh trong mau thanh dang c6 thé tién hanh
phan tich duoc (phan huy mau)

3- Chon phuong phap phan tich, chon cac diéu kién thich hop cho qua trinh phan tich
va stir dung quy trinh phén tich d6 dé phan tich

4- Xt 1y cac két qua thu duoc khi phan tich mau dé nhan duogc két qua sat thuc véi
ham lugng chat can phan tich. Tinh toan va danh gia két qua nhan duoc

Cé 4 giai doan trén déu quan trong, lién quan mat thiét dén nhau va déu c6 tinh quyét

dinh dén d¢ chinh xac cta viéc phan tich



PHAN THU NHAT
CO SO LY THUYET CUA CAC PHUONG PHAP PHAN TiCH HOA HQC

CHUONG I
DUNG DICH VA CACH BIEU THI NONG PQ DUNG DICH

I. Mot s6 khai ni¢m
1. Khdi ni¢gm vé dung dich

Dung dich 1a mot h¢ trong d6 mét hoac nhiéu chat phan tan déng déu trong mot chét
khac. Tuy nhién, khong phai moi hé phan tan déu 1a dung dich. Tuy theo kich thudc cia
hat phan tan ma chia thanh 3 loai sau:

- Kich thudc hat phan tan 16n hon 100nm thi goi 14 hé huyén nhil (Hat phan tan 1a pha
rin phan tan trong pha 1ong goi 13 huyén phu, hat phan tan 1a pha long phan tan
trong pha léng goi 1a nhil tuong)

- Kich thudc hat phan tan trong khoang tir 100nm dén Inm thi goi 12 hé keo (dung
dich keo)

- Kich thudc hat phan tan nho hon 1nm thi goi 13 dung dich thuc (trong xudt, dé lau

khong lang cin). Py 1a loai dung dich xét dén trong toan bo chwong trinh nay.
2. Chdt dién li manh, chdt di¢n li yéu

e Chét dién li manh 1a nhiing chat khi tan vao nudc phan ly gan nhu hoan toan thanh
cac ion.
Céc axit manh, cac bazo tan, cac mudi tan 13 cht dién li manh
Thi dy: HCI, H,SO,, NaOH, Ca(OH),, NaCl, AI(NOs); 1a cac chét dién li manh, khi
hoa tan trong nudc cac chat d6 phan li hoan toan thanh céac ion theo phuong trinh sau:
HCI + H,0 = H;0" + CI~
H,SO,=2H" + S0,
NaOH = Na" + OH’
Ca(OH), = Ca** + 20H ~
NaCl=Na"+Cl~
AI(NO;); = AIP* + 3NO5°

e Chét dién ly yéu 1a nhirng chat khi tan vao nudc chi phan ly mot phan thanh ion.



Axit yéu, axit hiru co, bazo it tan, cdc mudi it tan... 1a cac chat dién li yéu
Thi du: H,S, H,CO3, CH;COOH, CuCl,, H,0 1a cac chat dién li yéu, phan ly thuin
nghich theo cac phuong trinh sau:
H)S <> HS +H', HS <> H"+§"
H,CO; <= H'+HCO;, HCO; <= H'+CO5"
CH;COOH <= CH3;COO +H"
CuCl, <= Cu®*+2ClI"
H,O <= H"+OH"

e Chit khong dién 1i 1a nhiing chét khi tan vao nuéc hoan toan khong phan li thanh
ion.

Thi du: duong saccaroza, rugu,... la cac chét khong dién li
3.  Dwong lwong gam ciia cdc chit trong phén teng hod hoc

Puong luong gam ctia mot chat 13 s6 gam chat 6 vé mit hoa hoc twong duong voi

Imol Hidro hoac 1mol hidroxyl trong phan irng ma ta xét. Ky hi¢u: D (gam)

Trong d6: M 1a khi lugng mol cua chat d6, don vi: gam
n tuy theo timg phan tng cu thé:
- Déi voi phan Gng trung hoa, n 13 s6 ion H" hodc OH™ ma 1mol cua chit d6 tham
gia phan trng
- Déi véi phan tng oxy hoa khir, n 13 s6 ¢ ma 1 mol chat d6 cho hodc nhan trong
phén ng
- Pbi v6i phan ung trao doi bat ky, n 1a sé dién tich (+) hodc () ctia 1mol chat do

tham gia phan ung
Mot s6 thi du

+ Phan l:fng H2804 + 2NaOH = Na2804 + Hzo

Puong luong gam cua H,SO,, D = % =49

M

Puong lugng gam cua NaOH, D = . =40

+ Phan ﬁ’l’lg H3PO4+ NaOH = NaH2PO4 + Hzo



4.

Puong luong gam cua NaOH, D = % =40
\ M
Puong luong gam ctua HsPOy4, D = h =98

*— Phan lll'l'lg H3PO4+ 2NaOH = NazHPO4 + 2H20

Puong luong gam cua NaOH, D = M - 40

1
\ M
Puong luong gam ctua H3PO,4, D= > =49

+ Phan l:I'Ilg H;PO, + 3NaOH = NazPO, + 3H,0

Puong lugng gam cua NaOH, D= % =40

Puong lugng gam cua H3PO,, D= % =32.7

4+ Phan 1:'['1’1g 2KMnO, + 10FeSO, + 8H,S0, = K,SO,4 + 2MnSO, +
8H,0

Puong lugng gam cia KMnOy, D = % =31.6

Puong lugng gam cuia FeSOy, D = % =76

*— Phan L'rng 3A8283 + 28HN03 + 4H20 = 6H3ASO4 + 9H2804 + 28NO

Puong lugng gam cua As,S3, D = 2M8 =8.8

Puong lugng gam cia HNO;3 D = % =21
+ Phan lﬁ:ng A12(804)3 + 3Pb(N03)2 = 2A|(N03)3 + 3PbSO4l

DPuong luong gam ctia Aly(SO4)s, D= % =57

Puong lugng gam ciia PH(NOg),, D = % =165.5
4+ Phan lﬁ:ng A12(804)3 + 3BaC|2 = 2A|C|3 + 3BaSO4 l

DPuong luong gam ctia Aly(SOy)s, D= % =57

Puong lugng gam cua BaCl,, D= % =104

PH cua dung dich

SFe(S0y)s +



e Dung dich véi dung méi 13 nuée, pH cia dung dich duoc biéu thi bing biéu thirc

Sau:
pH=-1g[H’]

Trong do:

pH 1a pH cua dung dich

[H*] 14 ndng do cua ion H' trong dung dich tinh theo don vi mol/lit

lg: logarit thap phan, theo co s 10

Thi du 1: Dung dich H,SO, ¢6 ndng do ion H* 1a [H*]= 10 °. Hay tinh pH cua dung
dich do6?

Ap dung cong thirc pH=- Ig[H*] = -1g(10®) =3

Vay dung dich H,SO,4 d6 c6 pH= 3

e pH sir dung dé danh gia d6 axit hay bazo cua dung dich:

- Nudc nguyén chit c6 pH=7

- Dung dich axit c6 pH<7, pH cang nh¢ thi d§ axit cia dung dich cang 16n va

nguoc lai

- Dung dich bazo c6 pH>7, pH cang 16n thi 46 bazo cang 16n va nguoc lai

Thi du 2: Tinh pH cta dung dich HC1 ¢6 ndng d6 0.1M ?

HCI 14 chit dién li manh, trong dung méi nudc né s& phan ly hoan toan theo phuong
trinh sau:

HCI=H"+CI"~
Nhu vay [H'] = [HCI] = 0.1M >> 107'M
Nén pH cta dung dich HC1 0.1M 1la:
pH=- Ig[H"] = -1g(0.1) = 1

Il. Céch biéu thi nong @6 dung dich

Nong d6 1a dai lugng dung dé chi ham luong ctia mdt cu tir (phan tir, ion) trong
dung dich

1. Nong dp thé tich



Nong do thé tich ctia mot chat 1ong 1a ti sb thé tich cta chat 1ong d6 va thé tich cua
dung moi. Loai ndng do nay thuong sir dung trong mét sb trudng hop cé tinh gan dung,

dinh huéng, chang han khi ding dung dich nay dé hoa tan mau, diéu chinh méi truong

Thi du : Dung dich HCI 1:4 13 dung dich gém 1 thé tich HCI dic (c6 khdi luong
riéng d =1.185g/ml) va 4 thé tich nuéc

2. Nong dp phin tram khoi lwong

Nong do phan trim khdi lwong ciia mot chét trong dung dich 1a sb gam chét tan ¢o
trong 100gam dung dich
Néu hoa tan a gam chat tan vao b gam dung méi thi nong d6 % khéi luong cua dung

dich do la:

a
«100= " 100

(a+Db) mdd

C% =
Trong do6:
C% la ndng d6 phan trim khéi luong cta dung dich (%)
a: Khéi luong chat tan (gam)
b: Khéi luong ctia dung méi (gam)

a+b: Khdi lugng cua dung dich (gam)
Thi dul: Dung dich HCI 25% 1a dung dich c6 chtra 25 gam chat tan HCI trong
100gam dung dich
Thi du 2: Pé c¢6 dung dich KNO; str dung rira két tia, nguoi ta hoa tan 10gam
KNO; vao 1500ml nudce. Tinh ndng do % cua dung dich d6?

Nong d6 % cuia dung dich KNO;s la:
Ap dung cong thuc:

XlOO = LXJ.O
(a+b) (10+1500)

Vay nong d6 % ctia dung dich KNOs 12 0.67%

C% = 0=0.67%

Thi du 3: Tinh khéi lvong Na,COj3 can sir dung dé pha ché 1,2kg dung dich Na,COs

5%7?



a
A , A A 1A <. (0
Ttr cong thirc nong do phan tram: C% ( a4+ b)

x100

Suy ra, khoi lugng chit tan Na,COj (ky hiéu 1a a) can sir dung dé pha ché 1200gam
dung dich Na,CO3 5% la:

1200xC%  1200x5
%7900 T 100

Thi du 4: Céan hoa tan bao nhiéu gam NaCl vao 100ml nudc dé thu duoc dung dich

= 60gam

NaCl 10%?

Goi a la s6 gam NaCl can hoa tan, ta co:

a
a+100

Suyra:a=11.1gam

10 = x 100

Viy can hoa tan 11.1 gam NaCl vao 100ml nuéc dé thu duoc dung dich NaCl 10%

3. Nong dp mol/lit

Néng dd mol cia mdt chat 1a sb mol chit dé tan trong mot lit dung dich. Bon vi
ndéng do thuong ky hiéu bang chit M hay mol/l dit sau chit s6 chi nong do
a n

Cu= M <V - \7 (mol/l)

Trong do:
Cwm: Nong do mol/lit ciia dung dich (M) hodc (mol/lit)
a: Khéi luong chat tan (gam)
M: Khdi lvgng mol ctia chat d6 (gam)
V: Thé tich dung dich (lit)
n: S6 mol cua chét tan
Thi du 1: Dung dich H,SO4 2M 1a dung dich ¢6 chtta 2mol H,SO, tirc 196 gam
H,SO, trong 1 lit dung dich.

Thi du 2: Hoa tan hoan toanl.2gam MgSO, vao nudc thanh 200ml dung dich thi thu
duoc dung dich MgSOy ¢6 n6ng d0 bao nhiéu?

S6 mol MgSO, ¢6 trong 1.2 gam MgSO, 14 :



2
=1x 7~ =0.01mol
n X 20 0.01mo
Nong d6 mol/lit cua dung dich MgSO, 1a:
n _ 0.01

Cu= \7 = W =0.05 (m0|/|)

Thi du 3: Tinh néng dd mol/lit ciia dung dich H,SO4 98%, d = 1.84g/ml?
Khéi lwong cua 1 lit dung dich H,SO, 98%, d = 1.84g/ml Ia:
1000 x 1.84 = 1840gam
Khéi lugng H,SO, nguyén chét co trong 1 lit dung dich H,SO, 98%, d = 1.84g/ml

la: 1840 x 98%=1803.2gam
S mol H,SO, ¢6 trong 1 lit dung dich 98%, d = 1.84g/ml 1a:
1803.2 _ 18.4mol
98
Viy ndng d6 mol/lit cua dung dich H,SO, 98%, d = 1.84g/ml la:
n 184
Cu= \7 = T = 18.4mol/lit

4.  Nong d¢ dwong lwong gam/lit

Nong d6 duong luong ctia mot chat 1a sé mol duong lugng cta chat d6 trong mot lit
dung dich hoidc s6 milimol dwong luwong cia chat d6 trong 1ml dung dich. Pon vi ndng
d6 duong luong ky hiéu bang chit N dit sau chit s6 chi ndng do

a

Cn =
NT Dxv

Trong do:
Cn: Nong do duong luong gam (N)
D: Puong lugng gam cila chat d6 (gam)

V: Thé tich ctia dung dich (lit)

Thi du 1 : Dung dich NaOH 0.IN 1a dung dich chira 0.1mol duong lugng NaOH

tuc 40gam NaOH trong 1 lit dung dich

Néu c6 a gam chit tan trong V lit dung dich va D 1a duong luong gam cua chat do

thi ndng do duong lwong duogc tinh theo cong thirc
10



a

CNE DV

Thi du 2: Hoa tan 5 mol HCI thanh 10 lit dung dich. Tinh ndng d6 dwong luong

gam/ lit ctia dung dich do?

Khéi luong ctia 5 mol HCI 1a:
a=5x MHCI
Nong d6 Cy ctia dung dich HCI 1a

a 5xM 9
“DxV - Dxv_ 10 02N

Cn

Thi du 3: Tinh néng d6 duong lugng ciia dung dich H,SO, 98%, d = 1.84g/ml

trong phan tng voi kiém NaOH?

Phan ung cua H,SO, voi kiém NaOH:
H,SO, + 2NaOH = Na,SO, + 2H,0
Nhu vay, 1mol H,SO, phan ly ra 2 ion H* dé két hop vé6i 2ion OH ™ ctia NaOH.

Nén duong lugng gam cta dung dich H,SO, 1a D = % =49 gam
Khéi luong cua 1 lit dung dich H,SO, 98%, d = 1.84g/ml Ia:
1000 x 1.84 = 1840gam
Khéi lugng H,SO, nguyén chit co trong 1 lit dung dich H,SO, 98%, d = 1.84g/ml
la: 1840 x 98%=1803.2gam
Nong d6 duong luong gany/lit ciia dung dich H,SO, 98% Ia:
a 1803.2
DxV ~ 49x1

Cy = =36.8N

Vay dung dich H,SO,4 98%, d = 1.84g/ml twong duong voi né)ng do Cy = 36.8N
Thudng dung ndng d6 duong luong dé biéu dién ndng d6 cua cac dung dich chuan,
boi vi dung loai don vi ndng do nay rat dé tinh ndng d6 hay ham lugng clia cac chat can

xac dinh

5. D¢ chuin
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D6 chuén 1 s6 gam (hodc s6 miligam) chit tan trong 1ml dung dich. Ki hiéu do

chuén bang chit Tg, don vi mg/ml hoic g/l

a

Trong do:
Tr: D6 chuén cua cua dung dich (mg/ml) hodc (g/),....
a: Khéi luong cua chét tan trong dung dich (gam) hodc (mg)
V: Thé tich ctia dung dich (lit) hodc (ml)
Thi du 1: Dung dich Na,CO;5 ¢6 d6 chuan Tg= 0.1mg/ml nghia 1a trong 1ml dung

dich Na,CO, c60.1 mg Na,CO;
Thi du 2: Tinh d6 chuan g/l cuia dung dich NaOH 0.1M?

Tir cong thire tinh ndng d6 mol/lit ciia dung dich:

a
M xV

Suy ra, khéi lwong NaOH trong 1 lit dung dich NaOH 0.1M Ia:
a=CyxMxV=01x40x1=4gam
Do chuan cia dung dich NaOH 0.1M tinh theo don vi g/ 1 1a:

a(9)
Te= vy = = 49

CM:

Thi du 3: Tinh d6 chuin mg/ ml cta dung dich NaCl 2%, d = 1.2g/ml?
Khéi lwong cua 1 1it dung dich NaCl 2% 14 :

mdd =d x V=1.2 x 1000 = 1200 gam dung dich
Khdi lugng NaCl nguyén chat c6 trong 1 lit dung dich NaCl 25 la:

mddxC%  1200x2

a=mct = 100 = 100 = 24 gam

Do chuan cua dung dich NaCl tinh theo don vi mg/ml 12
. a(mg) _ 24x1000 _
V (ml) 1x1000

24 mg/ml

6. D¢ chudn theo chit dinh phin
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D6 chuan theo chit can dinh phan 13 s6 gam chét can dinh phan (ion, phén tir, hodc
nguyén tir) phan tng v4i ding 1ml dung dich chuan va duoc ky hi€u la Tgryx , trong d6 R
1a thudc thir, X 1a chat can dinh phan

a

Trix = Vv

Trong do:

Trix 14 d6 chuén ctia dung dich R theo chit dinh phan X (g/ml)
a: Khéi luong cua chét dinh phan X (gam)

V: Thé tich ctia dung dich chuan R (ml)

Thi dul: Do chuin cia dung dich KMnO, theo Fe 1a Txmnoare =0.0056g/ml, c6
nghia 1a 1ml dung dich KMnO, diing dé chuan d6 twong tng voi 5,6mg Fe
Céch biéu dién nong do dung dich loai nay rat thuan tién cho viéc tinh toan két qua

phan tich hang loat mau tai cac phong thi nghiém nghién ctru va san xuat

Thi du 2: Dé chuan d6 dung dich NaOH nguoi ta st dung dung dich HCI 0.05M.
Biét rang khi chuan d6 20 ml dung dich NaOH thi tiéu ton 20.6ml dung dich chuan HCI
0.05M. Hay tinh do chudn cua dung dich HCI theo NaOH?
Phuong trinh phan @ng chuan do:
NaOH + HCI = NaCl + H,0
S mol HCI ¢6 trong 14.6 ml dung dich 0.05M 1a:

ﬂ 20.6
Twr cong thic: Cy = Vo suy ran=Cy x V=0.05 x 1000

= 0.00103mol
Theo phuong trinh phan ing, cr 1mol NaOH thi phan trng vira du véi 1mol HCI. Vi
vay, s6 mol ciia NaOH trong 20ml dung dich 13 0.00103mol
Khéi luong ctia NaOH trong 20 ml dung dich NaOH la:
a=nx M=0.00103 x 40 = 0.0412gam
Do chuén cua dung dich HCI theo NaOH la:

a  0.0412
Trix =/ = 206 - 0.002 gam/ml = 2mg/ml
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Vay do chuén cua dung dich chuén HCI theo chit x4c dinh NaOH 1a 2mg/ml

Thi du 3: Tinh do chuén cia dung dich KMnO, 0.05M theo Fe?*, khi chuén do
theo phuong trinh phéan ng rat gon sau:
MnO, +5 Fe®* + 8H" = Mn*" + 5Fe*" + 4H,0
S6 mol KMnOj, ¢c6 trong 1 ml dung dich KMnO, 0.05M Ia:
n=Cy xV(l) =0.05 x 0.001= 0.00005 mol
Theo phuong trinh phan tmg ¢t 1mol KMnOy, thi phan tng hét véi 5 mol Fe® nén
s6 mol Fe?* tham gia phan tng la:
0.00005 x 5 = 0.00025 mol Fe®*
Khéi luong cua F ¢’ @3 tham gia phan ng la:
a=n x M=0.00025 x 56 = 0.014gam
Do chuédn cua dung dich KMnO, 0.05M theo Fe?* 14

a 0014
TRx=y = — = 0.014gam Fe®*/ ml KMnO,

I11. Méi quan hé giira cac loai nong dd
1. Quan hé giita nong d¢ mol/lit va nong dp dwong lwong

Hoa tan a gam chat tan A c6 khdi lugng mol phan ti M, duong luong gam D vao

thé tich V lit dung dich. Khi d6 nong do cuia chat A trong dung dich la:

, A ~ . _ a

Tinh theo nong d6 mol/l: Cy= M <V

Tinh theo ndng do duong lgng: Cy = — - = <= G, xn
inh theo nong d9 dwong luong: Cn = - = === Cu

Vaytaco, Cy=Cy XN
Trong d6: Cy 12 ndng d duong lugng gam/lit cuia dung dich (N)
Cw 12 ndng d6 mol/l cua dung dich (M)
n: Tuy thudc vao tirng phan g cua dung dich
Thi du 1: Tinh néng do Cy cua dung dich HC1 néng do 0.05M?

Pbi véi HCL, n=1 nén ap dung cong thirc ta tinh duong ndng do Cy cua dung dich
do la:
CN = CM xn=0.05 x1=0.05N
14



Thi du 2: Trong phan tng 2NaOH + H,SO, = Na,S0O,4 + H,0

Dung dich NaOH va dung dich H,SO, déu c6 ndng d6 0.02M. Hiy tinh ndéng do
duong lugng gam/ lit ciia ca 2 dung dich d6?
1mol NaOH phén lira 1 ion OH = nén ny,on =1
Do do néng do Cy cua dung dich NaOH la:
Cn=Cyu XN =0.02 x1=0.02N
Tuong tu, lmol H,SO, phan ly ra 2 ion H' nén ta c6 ndéng d6 cua dung dich H,SO,

la: Cy=Cyn XN =0.02 x2=0.04N
Thi du 3: Cho 15.5ml dung dich Na,CO3 0.1M phan ung vura du voi 20 ml dung
dich H,SO, tao ra CO,? Tinh néng do Cy, Cy cua dung dich H,SO,4 trong phan tmg d6?
Phuong trinh phan tmg giita Na,CO3 va H,SO, dén CO, la:
Na,CO; + H,SO,4 = Na,SO,4 + CO, + H,0
S6 mol Na,COj tham gia vao phan tmg la:

15.5

nN=CuyxV=0.1x 1000 = 0.00155mol

Theo phuong trinh s6 mol Na,CO; tham gia phan tng bang sé mol H,SO, nén sd
mol H,SO, trong dung dich 1a 0.00155mol
Nong do cua dung dich H,SO, Ia:

oo N 0.00155 x 1000
MTvy T 20

=0.0775M

Trong phan tng, ci 1mol H,SO, phan li ra 2 ion H* nén ta nong d6 duong luong
cua dung dich H,SO, la:

Cn=Cym XN=0.0775x2 = 0.155N

2. Quan hé giiva nong dé % khoi lwong va néng dé mol/lit

Thi du 1 : Dung dich HCIl dam déc co néng do 36.5%, khdi lugng riéng cua dung
dich d= 1.18g/ml. Tinh ndng d6 Cy cua dung dich d6?

15



Khéi lwong cua 1 1it dung dich HC1dam dic 1a:
Mgg = dxVdd=1.18 (g/ml) x 1000(ml) = 1180(gam)

mct
Twr cong tha C%= ——7 .100
U cong thure °= mdd

Ta ¢ khdi lugng chat tan HCI trong 1 lit dung dich 1a:
C%xmdd 36.5x1180

=M= 100 100 @
Nong d6 mol/ lit ciia dung dich HCI la:
n a 36.5%x1180 |
CM=V ZV xM = 1x36.5x100 - 118 Mol

Nhu vay ,tu néng do % khéi lugng ctua dung dich va biét khdi lugng riéng cua dung
dich d6 thi ta hoan toan c6 thé tinh duoc ndong d6 mol/lit cling nhu nong do mol duong

luong cua dung dich theo cong thirc tong quat sau:

Co o C%xd %10
M~ M

_ C%xd x10
Cn= D

Trong d6:  Cy 12 ndong d6 mol/ lit ciia dung dich (M)
Cy 12 nong d¢ duong luong gany/ lit cua dung dich (N)
C% la ndng do % khdi luong cua dung dich (%)
d: Khoi lugng riéng ctia dung dich (g/ml) hodc (kg/lit)
M: Khdi lugng mol cta chat tan (gam)
D: Puong lugng gam cuia chit tan (gam)

Chirng minh: Gia st ta c6 1 lit dung dich A, ndng d6 % khdi luong 1a C%, khéi lugng
riéng ctia dung dich 14 d. M, D lan luot 1a khéi lwong mol va duong luong gam cila chét
A

Cwm, Cn 1a ndng do mol/lit va ndng d6 duwong lugng gam/lit ctia dung dich A d6
Khi @6, khdi lugng chét tan A trong V=1 lit = 1000ml dung dich A 13 a va duoc
tinh theo céc cong thure sau:

 C%xmdd  C%xdxV  CY%xd
=100 T 100 =~ 100

%1000

Miatkhac:a=CyxVXM=CyxM=CyxD
16



C%xd

Tir d6 ta co: WXNOO:CMxM:CNxD
Suv ra. o - C%xd x10
uy ra: ME T
C%xdx10
Cn=— =
D

Thi du 2: Tinh ndng do mol/lit va ndong d6 duong luong gany/lit ctia dung dich
H,SO,4 14%, d=1.08 g/ml khi cho dung dich d6 phan tng vé1 Ca?
Phuong trinh phan ing oxy hoa- khur
H,SO, + Ca = CaSO, + H,
Tir phuong trinh phan ng oxyhoa- khir trén cho thdy, 1 phan tir chat oxy hoa
H,SO,4 nhan thém 2 e nén duong lugng gam cua H,SO, la:

M 98

D= 93 7:499am

Ap dung cong thure tinh néng d6 Cy va Cy cua dung dich H,SO,4 khi biét néng do
phan tram khéi luong C% = 14%, khéi lugng riéng d = 1.08g/ml, ta co:
C%xdx10 14x1.08x10

Cv= o5 = L5aM
C%xdx10 14x1.08x10
Cn= D = 49 = 3.08N

3. Quan h¢ giita dp chuin va nong dp mol/lit, nong dé mol dwong lwong

Thi dul: Cho dung dich NaOH c6 d6 chuin Tg= 0.1g/ml. Hiy tinh néng d6 mol/lit

cua dung dich do?

S6 gam chat tan NaOH c6 trong 1 lit dung dich la:
a=0.1 x 1000 = 100gam
N6ng do Cy ctua dung dich NaOH la:

n a 100

V :Vxl\/l - 1x40

Nhu vay, tir 46 chuin Tg cta dung dich ta c6 thé quy ddi ra ndng do mol/l hoidc

ap dung cong thuc Cy = = 2.5 mol/lit

noéng d6 mol duong lugng dya vao phuong trinh cin bang chat tan tinh trong 1 lit dung
dich nhu sau:
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Néu Tg tinh theo don vi g/ml thi khéi lwong chét tan ky hiéu a tinh trong thé tich V=
1 lit = 1000ml dung dich la
a = Trx1000 (gam)
Mt khac, khéi luong chét tan ¢6 trong 1 lit dung dich con dugc tinh theo néng do
duong luong Cy va néng do mol/l Cy nhu sau:
a=CyxM=CyxD
Vaytaco: CyXxXM=CyxD=Tgrx1000

Sivre . o o 1000
uyra : w=TeX =
o g 000
N— IR D

Trong do:
Tk : DO chuan cua dung dich, tinh theo don vi g/ml
Cw 12 ndng @6 mol/ lit ctia dung dich (M)
Cn 12 nong d6 duong luong gany/ lit ciia dung dich (N)
M: Khdi lugng mol cia chat tan (gam)

D: Puong lugng gam cuia chit tan (gam)
Thi du 2: Tinh d6 chuan cta dung dich H,SO, 54%, d=1.33 g/ mI?

Ap dung cong thic chuyén d6i tir ndng d6 % thanh néng d6 mol/lit, ta tinh duoc
ndng do Cy cta dung dich H,SO, 54%, d=1.33g/ml Ia:

C%xdx10 54x1.33x10
Cu= M- 08 =7.33M

Tt cong thirc bi€u thi moi quan hé gitta nong do Cy va do chuan Ty

1000
Cm=Tr* ™
Suy ra, do chuan Tg cua dung dich H,SO, 7.33M I&;
M 98
Tr=CuyX m =7.33% m = 0.72g/ml

Vay dung dich H,SO,4 54%, d=1.33 g/ ml ¢6 d0 chuan Tk = 0.72g/ml
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Thi du 3: Tinh néng d6 mol/l va ndéng d6 dwong lugng gamy/lit cua dung dich

H3PO, c6 d6 chuan T = 18/l trong trudng hop phan tng v6i KOH theo cic phuong trinh

Sau:
H3PO, + KOH = KH,PO, + H,0 (1)

va H3P04 + 3KOH = K3PO4 +3 Hzo (2)
e Truong hop phan tng xay ra theo phuong trinh (1)
Theo phuong trinh (1), 1mol HsPO, tham gia phan Gng s& phan ly ra ion H* dé két

hop véi 1 ion OH™ cua KOH nén duong lugng gam cua H3PO, trong truong hop nay la:

M
D, = ER =98 gam
Do d6, ap dung cong thirc chuyén doi tir 46 chuan T=18g/lit = 0.018g/ml cua dung

dich HzPO, sang ndng d6 Cy; va Cy nhu sau:

__ 1000 1000
Cu=Tr M 0.018 98 0.18M

1000 1000

=0.018%

CN:TRX D 08 =0.18N
1

e Truong hop phan tng xay ra theo phuong trinh (2):
Theo phan tng (2), 1mol HsPO, phan ly ra 3 ion H* dé két hop véi 3ion OH  cta 3

mol KOH nén duong luong gam cua H3PO, trong tredng hop phan ing nay la:

v 98
D,= —= "5 =32.67 gam
2 3 3 g
Vi vay, néng do Cy cua dung dich H3PO, trong trudong hop phan tng (2) la:

000 —0018><@—055N
D, 3267

CN :TRX

IVV. Dinh luiat dwong luwgng

Trong mot phan tmg hoa hoc, cc chat phan (mg véi nhau theo sé duong lwong gam
nhu nhau va cic chét tao thanh sau phan tng ciing twong duong v6i nhau vé sd duong
lugng gam

Vi dy, trong phan rng nA + mB = pC + gD
19



Mic du hé sb cud cac chat tham gia va tao thanh sau phan tng khac nhau nhung sb
duong lugng gam cua chiing bang nhau

Néu 1a phan g trong dung dich thi ta c6: Cya.Va = Cng Ve

Trong d6: Cna, Cng 12 ndng d6 duong luong cua chat A va B

Va, Vg la thé tich ctia dung dich A va B tham gia phan tng

Thi du 1: Chuan d6 20ml dung dich NaOH thi thiy tiéu tén 15.7 ml dung dich HCI
0.05N. Hay viét phuong trinh phan ¢mg va tinh ndong d6 cta dung dich NaOH?
Phuong trinh phan tng chuin d6 : NaOH + HCI = NaCl + H,0
Tur phuong trinh cta dinh luat duong lugng
Chn NaoH X VNaoH = Cniwct X Vel

Ta o, néng d6 cua dung dich NaOH can xac dinh 1a

Canc Vi 15.7x0.05

=0.04N
Vivaon 20

CNNaoH =

Thi du 2: Pé xac dinh nong d6 cuia dung dich NaOH ngudi ta lay vao binh tam giac
25ml dung dich axit oxalic 0.05N, roi chuan d6 bang dung dich NaOH. Két qua thay tiéu
t6n 35.4ml dung dich NaOH. Hay tinh ndong d6 va do chuan cta dung dich NaOH?

Theo d& bai ra ta thy, cir 25ml dung dich axit oxalic 0.05N thi phan tung hét véi
35.4ml dung dich NaOH. Do d6, s6 duong lugng clia axit oxalic tham gia phan tng bang
s6 duong luong cua NaOH, c6 nghia 1a:

25 x 0.05 = 35.4 X C\ naoH

Suy ra, ndng d6 duong luong cua dung dich NaOH can xé4c dinh la:

25x<0.05
CN NaoH = T 354 = 0.035N
Do chuan cua dung dich NaOH la:
1000

ap dung cong thirc Cy = T X D

D 40
= X—— = —_—=
SuyraTr =Cy 1000 0.035 x 1000 0.0014g/ml

Thi du 3: Hoa tan 0.1260gam H,C,0,.2H,0 trong nudc, axit hoa bang H,SO, rdi
chuan d6 voi dung dich KMnO, hét 18.75ml KMnO,. Tinh néng do mol caia KMnQO,?

Phuong trinh ctia phan (mg chuan do:
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