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B¢ mon Hoa phan tich Truong Pai hoc Su Pham TP.HCM bién
soan gido trinh THUC HANH PHAN TICH PINH LUONG nhdm giiip
cho sinh vién thudn tién trong viéc thuc hién cdc bai thi nghiém phan
Phan tich dinh luong tai phong thi nghiém bo mon Hoéa phdn tich
truong Pai hoc Su Pham TP.HCM. Do chua cé kinh nghiém nén chdc
chdn gido trinh con nhiéu thi€u sét, rdt mong quy vi doc gid gép y
gilip chiing t6i cé thé hoan thién gido trinh dugc t6t hon.

Chadn thanh cdm on.

Tap thé b mon Héa phan tich
DHSP TP.HCM



BAI 1:

CHUAN PO AXIT MANH - BAZG MANH

No1 dung chinh:

e Gidi thiéu phuong phap phan tich thé tich.

e St dung dung cu do thé tich.

e Chuén do axit manh biing bazd manh va ngugc lai.

I. PHUONG PHAP PHAN TiCH THE TiCH
1. Nguyén tic

Phuong phdp phan tich thé tich 12 phuong phdp xdc dinh ham lugng theo
thé tich dung dich thudc thit da bi€t ndng @6 chinh xdc (goi 12 dung dich chuin)
dudc thém tir buret vao dung dich chdt dinh phin vira tdc dung di vdi tat cd
lugng chat dinh phan dé.

Vi du: HCI + NaOH = NaCl + H,O (phan tng trung hoa)

— Dya vao phan Gng nay cé thé dinh lugng chit dinh phan (12 HCI hay
NaOH) theo thé tich va ndng d6 cia dung dich chuin (12 NaOH hay HCI ).

— Sy thém tir tif dung dich chuén bing buret vao dung dich chit dinh
phan, goi 12 qué trinh chuén dd.

— Thoi diém d3a thém lugng thudc thi tic dung vira di vdi toan bd chat
dinh phan goi 1a di€m tuong duong.

— D€ nhan bi€t di€m tuong duong c6 thé dung cdc chat giy ra nhitng hién
tugng ma ta c6 thé quan sit dugc bing mit thudng (nhu: sy ddi mau, sy két
tha...) xay ra & rat gan di€m d6. Nhitng chi't nay goi 12 chat chi thi. Thdi diém
tai d6 su' chuin do két thiic dudc goi 1a diém cudi chuin do.

— Su chuédn d6 mic sai s6 1a do di€m cudi chuin d6 khong tring v6i diém
tuong duong. (N&u dirng chuin do trudc diém tuong duong thi mic sai s6 am,
néu dirng chuin d6 sau di€m tuong duong thi mic sai s6 duong ).

2. Phin iing dung trong phan tich thé tich

Cic phan tng diing trong phan tich thé tich phdi thda min cic yéu ciu
sau day:

- Phdi x4y ra hoan toan , ding ti lugng theo mot phuong trinh phan ng
xac dinh.

- Phéi xay ra nhanh va khéng c6 phan ting phu (c6 dd chon loc cao).

- Phai c6 chi thi thich hgp d€ xdc dinh di€ém cudi chuin do vdi sai s6 ¢
thé chap nhan.



3. Phan loai ciac phuong phap phan tich thé tich

Theo ban chi't clia cdc phdn tng chuin dd c6 thé chia ra cic phudng
phédp sau:

a. Phuong phdp axit-bazd (phan @ng trung hoa)

b. Phuong phap chuin dd 6xy héa khi.

c. Phuong phap chuin do tao phic ( chudn d6 complexon ).
d. Phuong phdp chuin do két tia.

4. Cac phuong phap ti€n hanh chuin do thé tich
a. Chudn doé truc tiép:

Thém tir tir chdt chudn R vio dung dich cin dinh phan X, thudc thi R tdc
dung truc ti€p vdi chi't cin dinh phan X. Dya vao Vi Cgr va phén tng héa hoc
ma tinh ham lugng cla X.

b. Chudn dé gidn tiép:

Né&u chat X khong x4c dinh tryc ti€p dudgc bing thudc thit R. Ta chuyén
X vao mot hgp chat XA bing thudc thit A vdi diéu kién A c6 thé xdc dinh tryc
ti€p dudgc bing thudc thit R.

c. Chudn dé nguoc:

Cho du mot lugng chinh x4c thudc thir R vao dung dich chit cin dinh
phan X, sau d6 xdc dinh lugng du R bing thudc thi R’ thich hgp. Dya vao Cy .
Vg va Cx’, Vi @€ xdc dinh ham lugng X.

d. Chudn dé thay thé:

Cho chit cin dinh phan X tic dung v6i modt hdp chit MA nao dé d€ tao
MX va gidi phéng A. Chuidn dd lugng chit A bing thudc thir R thich hgp. Dua
vao Cg Vg d€ tinh Iugng X.

e. Chudn dé phdn doan:

Chuin do X, Y, Z... trong cing mot dung dich bing mot hoic hai dung
dich chuén.

5. Nong do
Céc cich bi€u dién ndng do:
a. Nong do thé tich: 1a ti s6 thé tich cta chat 1éng d6 va thé tich cda dung
moi.
— Vi du: HCI 1: 2 1a dung dich gdm 1 thé tich HCI dam dic (d= 1,85
g/cm’) va 2 thé tich dung mdi.

b. Nong dé phan tram khéi lugng: 1a s& gam chdt tan trong 100 gam dung
dich



— Vi du: Dung dich NaOH 10% 1a dung dich gdm 10 gam NaOH trong
100gam dung dich. C4ch tinh ndng dd phan trim:
— Ky hiéu: a : s& gam chittan;  q:sd gam dung moi.
a +q = Q gam dung dich; P: néng do phan trim.
~a.100 a.l100
°“a+q Q
c. Néong do mol: 12 s6 mol chit tan trong mot lit dung dich. Nong @6 mol dudgc
ky hiéu biing chit M hoic mol/lit dit sau chit s& chi ndng do.
— Vi du: Dung dich NaOH 0,1 M 1a dung dich chia 0,1 mol NaOH ( tic la
0,1 .40 = 4,0 gam NaOH ) trong 1 lit dung dich. Cach tinh ndng do mol/lit:

— Ky hiéu: Cyla ndng dd mol / lit
a : s6 gam chat tan.
V lit dung dich.
M:khdi lugng mol chi't tan.
a.1000
M.V

a ¢ , Y ~
Ta cé6: Cu= W B Né€u V tinh bang ml thi Cy =
d. Néng do duong luong:

Nong do duong lugng 13 s6 mol duong lugng clia chit tan (np) trong 1 lit
dung dich hodic s6 milimol dudng lugng clia chat tan trong 1 mililit dung dich.
Nong do duong lugng dugc ky hiéu biing chit N dit sau chit s6 chi nong do .

— Vi du: Dung dich HCI ¢6 néng dd 0,5 N c6 nghia trong 1 1it dung dich
HCI c6 0,5 mol duong lugng HCI hoic n€u tinh ra khoi lugng thi sé 1a: 0,5 x
36,5 g = 18,25 g HC1

— Céch tinh ndng d6 duong lugng:

Né&u ki hiéu: Cy : ndng dd duong lugng, a: s6gam chit tan; V: thé tich
dung dich (tinh bing lit); P: khdi lugng mol duong ludng chat tan (con goi la
duong lugng gam, duong lugng mol chat tan). Thi ndng dd duong lugng dugc
tinh theo cong thic:

_a

&= pv
» N a.1000
Néu V tinh bang ml thi: Cy = DV

Chii §:
— Puong lugng cda mot chat chi lugng chat d6 tuong duong héa hoc véi
mdt mol nguuyén t& hodc mdt mol ion hidro.

— Khéi lugng mol duong lugng 13 s6 gam clia mot duong lugng chat. Néu
ki hiéu khdi lugng mol duong lugng 1a P thi :

Khdi luong mol
n




trong d6 n 12 s& mol ion (hay nguyén ti¥) hidro, s6 mol ion héa tri mot, hay s&
electron dugc cung cap bdi (hodc két hgp v6i)l mol chat trong phidn rng ma ta
dang xét.

— Puong lugng mol ctia mdt chit khong phdi 12 mot hiing s nhu khdi
lugng mol ma thay ddi phu thudc viao phdn ng ma chit 4y tham gia.

— Vi du: Trong phin d@ng trung hoa:

HCI + NaOH = NaCl + H,0O
Khéi lugng mol duong lugng ctia HCI biing khoi lugng mol ctia HCL.
Khdi Iugng mol duong lugng ctia NaOH bing khdi lugng mol cia NaOH
— Trong phan ng trung hoa nic 1 clia Hy;PO,:

H;PO, + NaOH = NaH,PO, + H,O
Khéi lugng mol dudng lugng ciia H;PO, biing khoi lugng mol ctia H;PO,
— Khi trung hoa hai nic ciia H;PO, bing NaOH:
H;PO, + NaOH = Na,HPO, + 2 H,O

Khdi lugng mol duong lugng ctiia HiPO, bing % khdi lugng mol cla
H;PO,
— Khi trung hoa ba nic clia H;PO, bing NaOH
H,PO, + NaOH = Na PO, + 3 H,0

Khdi lugng mol duong lugng ctia H;PO, béng% khdi lugng mol clia
H;PO,

— Trong phdn tng oxyhda khir: Khdi lugng mol duong luong clia chat
oxyhéa hay khit dugc tinh bing ti s6 % véi M 1a khdi lugng mol clia chat
oxyhéa hay clia chdt khit, va n1a s6 electron ma mdt mol chat d6 tham gia trong
ban phan tng.

Vi du:

5Fe** + MnO, + 8H' = 5Fe’" + Mn** + 4H,0

Khéi lugng mol dudng lugng cia Fe** =M (Fe™)

Khdi lugng mol duong lugng ctia MnO," = S
e. P chudn ciia mot dung dich : 1a s& gam (hay miligam) chi't tan trong mot
mililit dung dich.
a(gam)

T= V(ml)

— P06 chuin theo chit dinh phan: 13 s& gam chit can dinh phin (nguyén
tl, phan t, ion) phin ¥ng hét véi 1 mililit dung dich chuén.



— Ky hiéu 12 Ty, x v6i R 12 dung dich chu&n, v X 13 chit cAn dinh phan.

Vi du: Tinh do chuin ciia dung dich KMnO, 0,02 M theo sit khi chuin do
Fe”* theo phdn tng:

MnO, + 5Fe** + 8H" — Mn** + 5 Fe™* + 4H,0

Theo phuong trinh phdn dng trén, ta c6: 1 mol MnO, phdn tng hét vé6i 5
mol Fe*". Trong 1 ml dich chudn KMnO,0,02 M ¢6 chda 0,02 : 1000 = 2.10”° mol
- ion MnOy4 va nhv vy 1 ml MnO, d6 phan @ng hét v6i 5 x 2.10° = 10* mol
Fe™, titc 1a v6i 10™. 56 = 5,6. 10~ gam Fe**. Do d6 dd chuidn T (KMnO,4 0,02 M/
Fe ) = 5,600 mg/ml c6 nghia 12 1ml KMnO, tic dung vira h&t véi 5,600 mg
Fe*.

g. Nong do ( ham lugng)phdn triéu (ppm,) va phdn ti (ppb ):

— Déi vé6i cdc dung dich rat loAng hodc cdc ham lugng rat nhé ngudi ta
thudng dung cdc khdi ni€ém nay.

— Phan triéu (ki hiéu 1a ppm : parts per milion) 12 s6 microgam chat can
xdc dinh c6 trong 1 gam chat miu hodic 1 microgam chit tan trong 1 gam dung
dich.

_ Khdi lugng chit tan ( microgam )
ppm = Khdi lugng dung dich ( gam )

C x 10° ppm

Vi du: Dung dich Au® ndng d6 1 ppm, tic 13 dung dich c¢6 chita 1
microgam Au trong 1 gam dung dich , hodc 1 miligam Au trong 1 kg dung dich.
P3&i v6i cdc dung dich nudc ra't lodng thi cé thé coi gin ding khdi lugng riéng
clia nudc bing 1 g/ ml hodc 1 kg /1. Do d6 1 ppm = 1 microgam / ml hoiic 1 mg /
1.

— P&i véi cdc dung dich lodng hon, ngudi ta ding phan ti (ki hiéu 1 ppb :
parts per bilion)
Khoi lugng chit tan ( microgam )
= Khéi lugng dung dich (gam)

C 10° ppb

6. Céch tinh ké't qua trong phan tich thé tich

— Nguyén tic: dua vao ndng do (va thé tich) cdc chi't tham gia phdn tng,
phuong phdp phin tich va quy tic duong lugng dé 14p cong thifc tinh todn.

—D6i v6i trudng hgp chuidn do truc tiép:
a. Tinh theo néng dé duong luong:

N&u chuin do Vx ml chi't dinh phan c6 ndng d6 duong Iugng 1a Cyx, hét
Vs ml chi't chudn c¢6 ndng do Cys, thi theo quy tic dudng Iugng ta c6 cong thic :

VX~CN(X) .10>3 = VS-CN(S) .10_3

(Ttc 1a: Tai diém tuong duong sd dudng lugng gam chat X trong thé tich
Vx phan ng hét véi s6 duong lugng gam cla chat chuin trong thé tich V).
— Tir day tinh dudc ndng d6 duong lugng ctia chit dinh phan: Cyx) =

Vs.C . ‘o a
ﬁ& . Tinh s6 gam cta chat dinh phan trong Vx ml theo cdng thiic:



a( gam) = VS~CN(S ).10_3 .Dx.

b. Néu 1dy a gam mdu phdn tich cé chita chdt X hoa tan thanh V,ml dung
dich roi ldy Vx ml dem chudn dj hét Vs ml ciia chdt chudn cé nong do Cys, thi
ham lwong chdt X co trong a gam mdu sé la:

Vo
Ham lugng m (gam) = Vs.Cys ). 107 By

— Vi du: Tinh ndng dd va s& gam HCI. Biét ring khi chuin @6 20ml HCI
phdi diing hét 22,75 ml dung dich NaOH ndng dd 0,1060 N.

0.1060 x 22.75

CN (HCD) = T =0.1206

0.1060 x 22.75 x 35.5
m yer = 1000

=0.08564 g/ 20 ml

Chii §:

— N&u ndng d6 biéu dién bing ndng d6 mol thi chuyén thanh néng do
duong lugng rdi tinh k&€t qua (tuy nhién trong mot s6 trudng hop c6 thé tinh theo
ndng dd mol).

IL. CAC DUNG CU PO THF: TICH

Trong phan tich thé tich chiing ta thudng xuyén st dung cdc dung cu nhu
buret, pipet va binh dinh mtc... do d6 cin thi€t phai biét cach st dung cic dung
cu nay.

1. Binh dinh miic

— Binh dinh mtc 12 binh hinh qua 1& hay hinh tron, c6 hep, thudng cé nit
nhdm. Trén ¢ c6 mot vach d€ dinh mic. Trén biu qua 1é (hay tron) clia binh c6
ghi o thé tich va nhiét do tuong tng d€ chit 1dng dung trong binh c6 dugc thé
tich nhu da ghi. Ngudi ta thudng sin xuit cdc loai binh dinh mitc 1000 mililit (ml
), 500 ml, 250 ml, 200 ml, 100 ml, 50 ml, 25 ml, 10 ml.

— Binh dinh mtc thudng dudc diing dé pha ché cic dung dich cAn c6 ndng
dd chinh xdc. Ngudi ta cho chat 18ng hodic chit rin c6 khdi lugng xdc dinh vao
binh va thém din nudc (hoic dung moi thich hop) vao d6 nira thé tich binh va
cin than lic xoay tron binh d€ hoa tan hoan toan chat, va sau khi dd cin bing
nhiét do thi thém dan nuéc (hoic dung modi) cho d&€n cich vach clia binh chirng
0,1- 1 cm , sau d6 dung 6ng nhd giot thém tirng giot dung mdi cho dén vach
dinh muc.

— P& trdnh sai s6, khi quan s4t phdi € mit & cling mit phang ngang vdi
vach va thém dung mdi sao cho mit khum ctia chit 18ng ti€p xic vdi mit phing
ngang cia vach.



H1. M6t dang binh dinh muc
2. Pipet

Pipet 12 dung cu d€ chuyén mot thé tich x4c dinh chat 18ng tir binh nay
sang binh khac. C6 hai loai pipet: pipet thudng va pipet chia do.

a. Pipet thuong: 12 mot ong thiy tinh, § giita 12 mot bau c6 hinh cAu hay hinh
tru. O phia trén va phia dudi 12 dng thly tinh nhd, dau mit phia dudi dugc vudt
nhon ¢6 13 hep sao cho chat 1éng chdy ra khdi pipet véi mdt tdc do thich hop.

- Pipét thudng ciing chia 1am hai loai: mdt loai chi c6 mdt vach & dng
thdy tinh phia trén, loai thi hai c6 thém mot vach nita & 6ng thdy tinh phia
dudi. Khi hit chat 1dng vao pipet phdi ¢ dinh sao cho mit khum ctia chit 1dng
ti€p xtdc v4i mit phang ngang cla vach phia trén (néu dung dich can 18y c6 mau
sdng) va cho chd't 1dng chdy hoan toan ra khdi pipet hoic cho chdy dén khi mit
khum ti€p xtic v6i mit phing ngang clia vach phia dudi (n€u pipet c¢6 hai vach)
thi thé tich chat 1dng 14y ra biing diing thé tich ghi trén pipet & nhiét d6 xdc dinh
da cho.

b. Pipet chia dj: 12 mot dng hinh tru, phia dudi vudt nhon dé c6 16 c6 kich
thu6c thich hgp. Trén pipet c6 chia thinh nhiéu vach tuong Gng véi cdc thé tich
chat 16ng 14y ra khdc nhau. Céc loai pipet c6 chia do hay dung 1a 10 ml, 5 ml, 2
ml, 1 ml.
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H.2. Cac loai pipet thudng gdp



3. Buret
Buret 12 mot 6ng hinh tru phia trén ¢6 chia do, phia dudi 1a voi c6 khda

- Buret dugc ding chd y&u trong chuidn d6 khi can 14y tirng it mot thé tich
chat 1dng. Céc loai buret thudng dung 1a 10 ml, 25ml, 50 ml, chia d6 dén 0,1 ml
va c6 thé doc d&n 0,01 ml (bing udc lugng). PSi v6i cdc muc dich phan tich vi
lugng ngudi ta con dung cdc microburet 1ml, 2 ml.

T g

H.3. M6t dang buret thudng gap

4. Rita dung cu

— Dung cu thdy tinh dugc coi 1 sach n€u nudc thim déu bé mit phia
trong clia dung cu ma khong tao thanh giot hodc thanh dim. Né&u thiy tinh bi
dinh cdc chat béo thi khi d6 nu6c ra khdi dung cu, nudc lap tic bién di rit nhanh
& viing bi ban.

Trudc hét rita cdc dung cu nhu binh dinh mic, buret, pipet...bing nudc
mdy. P8 nudc ra, quan sit xem thanh binh phia trong c6 bi md khong. N&u c6
thi trang déu cdc dung cu d6 bing dung dich bao hoa K,Cr,0; trong H,SO, ddm
dic (dung dich rita) biing cdch dung pipet cho tirng giot dung dich ri¥a vao dung
cu va xoay dung cu d€ dung dich rifa chdy ldng hét thanh binh. P& dung dich
ria vao binh chifa tr§ lai. Rta k§ dung cu biing nudc mdy rdi trdng lai bing
nude cat (it nha't 3 1an). Quan sit xem con v&t md & thanh binh khong. N&u con
thi lap lai qud trinh rita nhu trén.

— C6 thé st dung cdc dung dich rira khiac nhu : dung dich Na,CO; bio
hoa, dung dich NaOH, dung dich KOH trong rugu, dung dich KMnO, trong kiém.
.. Dung dich KOH trong rugu, dung dich kMnO, trong kiém déu 1a nhitng chat
rita c6 hiéu qlia, nhung khong nén dé ti€p xiic 1du vdi dung cu vi thiy tinh dé bi
kiém dn mon. Khi rira bing dung dich KMnO, trong kiém thi sau khi rira xong
phéi trang lai dung cu bing dung dich HCl dim dic d€ hoa tan hét cdc vét
MnO, con bdm lai trén thanh dung cu. N&u rita bing cdc héa chat khong c6 két
qua thi c6 thé st dung cic bién phap cd hoc nhu diing chdi 16ng nhé ¢6 cdn dai
dé rira buret bing nudc xa phong, lic cdc manh gidy loc hoic cit v6i nudc xa
phong @€ rira binh dinh mic, sic pipet bing dung dich xa phong néng. Tuy
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