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PHAN B. GIGI THIEU CAC PHUGNG PHAP PHAN TiCH HOA HQC
Chuong 1. Phuong phap phan tich khoi lwgng

Phuong phdp phan tich khdi lugng thudng dudc dung trong nhitng trudng hop
ham lugng chat dinh phan tuong d6i 16n. Pay 1a phuong phip ¢c6 dd chinh x4c cao
nhung né it dugc diing vi né doi hdi nhicu thdi gian va nhitng dong tic phic tap.

1. Nguyén tdc ciia phuong phdp phén tich khéi lugng:

DPinh lugng mot ciu ti X theo phuong phdp phin tich khdi lugng 13 tdch X ra
duéi dang nguyén chat hay dudi dang mdt hgp chat x4c dinh. Vi du: x4c dinh Cu
trong hgp kim ngudi ta hoa tan hgp kim trong H,SO4, HNO; (loang) thu dugc dung
dich Cu**, dem dién phan trong diéu kién thich hgp thu dugc Cu kim loai & cuc
am (catot). Sau khi rira sach va siy hodc nung két tia d€ chuyén két tiia thanh
mdt hop chi't bén cé thanh phin héa hoc xdc dinh, ngudi ta dem cin, cudi cling
dua vao khoi lugng cia két ta sé tinh dugc ham lugng clia cAu ti X cAn xdc dinh
trong mau khdo sit.

Vidu:

- P& dinh luong ion SO4 thi k&t tia né dudi dang BaSO,, rdi rita sach, loc, siy
kho va can.

- P& dinh lugng ion Fe* thi k&t ta né dudi dang Fe(OH)s, rdi rira sach, loc, siy
kho rdi nung thanh dang bén c6 thanh phan khong ddi 1a Fe,O3 sau d6 can.

- C6 mot vai trudng hgp trong phan tich khoi lugng thi khong 1am két ta ma
cho bay hoi chi't dinh phan nhu khi dinh lugng C032' ngudi ta phian hly né bing
acid va cho khi CO, hap thu bing NaOH rin, hiéu s6 khoi lugng clia NaOH sau
va trude khi hap thu bing khdi lugng COs...

I1. Cdch tién hanh ciia phuong phdp phédn tich khoéi lugng:
1. Chudn bi dung dich phan tich:

- Chon miu dai dién

- X4c dinh lugng miu diung phan tich: tiy thudc vao ham lugng clia X ma udc
lugng miu phai ding dé phan tich. Vi du:

. N&u ham lugng X 16n thi lugng mau khodng 0,01 - 1,0g
. N&u ham Iugng X nhé thi lugng miu khodng 1,0 - 10g ...

Néu dung phuong phdp két tia véi thudc thit thi con tiy thudc vao dang két
tha:

. Tda v6 dinh hinh — lugng cin khoang 0,05 - 0,5¢.
. Tda tinh thé — lugng can 0,2 - 0,6g.

- Chuyén miu thanh dung dich, dinh mic d&€n mot thé tich nhat dinh.
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2. Lam két tiac:
a) Chon thudc thit va lugng thudc thit:
* Chon thudc thii: dwa vao cic y€u t6 sau:
- Thudc thit ¢ tinh chon loc cao
- Tha tao thanh c¢6 do tan cing nhé cang t6t (T < 107 — 10%)
- Dang cin thu dugc bén va cé cong thitc x4c dinh.
- Hé s6 chuyén c6 dudc cang nhd cang tot.

Vi du: mudn x4c dinh ham lugng Cr thi nén chon dang cin 12 BaCrOy4 hon 1a
Cr,0; vi: véi tia BaCrO,4cé hé so chuyén

M
Koo 3199045
M 253,32
BaCrO4
Con véi tia Cr,03 thi hé s6 chuyén
2M
ko M _2519% _
MCr o 151,990

* Lugng thudc thit:

Lugng thudc thir phdi du d€ can bing héa hoc giita chit cin xdc dinh va
thudc thit chuyén hin vé phia tao hdp chat it tan (néu lugng thudc thit du khong
gdy phdn tng phu c6 hai) thudng lugng thudc thit nén 14y du 10 —15% so véi
lugng tinh tir phdn tng. N&u lugng thudc thir d& bay hoi nhw NH,OH thi lugng
thudc thit nén ting 1én gap 2 hay gdp 3 1an.

Vi du: nhitng trudng hdp sau du thudc thit ¢6 hai:
-Hg™ + 2KI 11 Hgl, ¥ + 2K*, néu ding du KI thi tia Hgl, sé& tan ra:
Hglhb ¥ + 2KI — Ko[Hgly]

- AP 4+ 3NaOH [ AI(OH);y + 3Na®, néu diing du NaOH thi tda s& tan
ra: Al(OH); + NaOH — NaAlO, + 2H,0

b) DPiéu ki¢n ddi véi dang két tia va dang cdn:
* Dang két tha:

C6 nhiéu phdn ng k&t tlia nhung khong phdi moi phin tng déu dung trong
phan tich khdi lugng dugc. Mudn diing thi dang két tda phai c6 diéu kién:

- Tta phai c6 d6 tan nhd d€ it bi mat trong qua trinh rita.

- Tla phdi tinh khi€t khong 1dn tap chat, it hdp thu chat khdc, mudn vay tia
cAn phai c6 dang tinh thé to.

- Tda phdi d& chuyén hoan toan sang dang cin sau khi s’y hodc nung.

* Dang can:
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Dang tla sau khi sdy hodc nung goi 1a dang can, dang cAn phdi théa mian cic
yéu cau sau:

- Phdi c6 cong thifc héa hoc va thanh phan xdc dinh

- Bén vitng vé mit héa hoc, khong bi thay d6i trong khong khi, khong hiit
4m, khong hiit CO,, khong bi phan hiiy bdi 4nh sdng.

- K&t tia c6 khdi lugng 16n hon khdi lugng cla nguyén t& can xdc dinh cang
nhiéu thi k&t qui phan tich cang chinh xic.
c) Cdc yéu té dnh hudéng dén qud trinh két tia:
* Cdc truong hgp 1am ban két taa:

- Ban tia do cong két: 13 trudng hgp mdt ion cling két tia v6i ion khdc ma
trong di€u kién riéng 1é n6 lai khong tia.

Vi du: O diéu kién riéng 1& Fe®* khong phén tng véi H,SO4 d€ tao thanh
Fe,(SO4)s. Nhung khi c6 ion Ba® phdn tng v6i H,SO4 d€ tao thanh tia
BaSOy, thi Fe’* sé phan @ng v6i HySO4 aé tao thanh Fe,(SOy)s.

—> CAn phai loai Fe** truéc bing cdch chuyén né sang dang Fe* (ding
SnCl) hay che dudi dang phuc [FeF6]3 " (dung F).

- B4n tiia do hap phu: (do cong két bé mit) 1a cac chi't bin trong dung dich
bam dinh trén bé mit tia mdi tao thanh. N&u tinh thé tda cang nhd, cdc chat
ban cang nhiéu thi hdp phu ban cang nhiéu. Mudn khic phuc hién tugng nay
cAn phdi tao diéu kién sao cho tinh thé k&t tia to. Mudn két tia tinh thé 16n
thi phai:

. K&t tha that chAm tir dung dich chat cin xdc dinh lodng, néng (nhiét do
ting thi hién tugng hap phu ban s& gidm vi hap phu 13 qué trinh tda nhiét, do
d6 nhiét d6 cang thdp ban cang d& bi hip phu 1én mit tia) va bing dung
dich thudc thtt lodng va phdi khudy déu dé€ trdnh hién tugng bio hda mot
phan.

. Phai 1am mudi k&t tha mot thdi gian tifc 12 d€ yén két tha trong dung dich
vai gid hoidc qua dém cho tinh thé nhé tan ra rdi lai k&t tda trén cic tinh thé
16n hon.

- Bén tia do haPp luu (do ndi hap ): 13 chit bin bi giit bén trong két tia do
két tlia tao qud nhanh hay c6 cdc ion dong hinh (bdn kinh ion tuong ducng
hay do thudc hé két tinh gidng nhau).

Vi du:  Tda AgCl c6 thé 1dn AgBr; tia BaSO, c6 thé 1dn RaSO,... Mudn
khic phuc phdi loai cic ion c6 thé cho két tiia dong hinh.

- Ban tda do két tia theo: 13 trudng hop néu dé két tia chinh lau trong
dung dich thi sé& c6 nhitng chat khéc tda theo.

Vi du: Tda HgS néu d€ 1au trong dung dich c6 Zn** s& c6 tia ZnS két tha
theo. Hoic tha CaC,0, néu d€ lau trong dung dich c6 Mg** s& c6 tda
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MgC,0, két tia theo. P& khic phuc hién tugng nay phai tich tda va rira tda
ngay sau khi tao tda xong.

Né&u cic bién phap néu trén van chua khic phuc dudc thi cich tot nhat dé
lam sach tda la 1am két tinh lai.

* Piéu kién tao tia déi véi cac dang tiia khac nhau:
- K&t tia & dang tinh thé: can két tia § dang to, mudn vay cin luu y:

. Dung dich miu va thudc thir déu phii loing d€ gidm qud bio hoa ting
chd khi hai dung dich ti€p xtc nhau.

. Dung dich thudc thir thém vao chim va khudy déu dé vira 1am khuéch tin
cdc chat ban khdi tiia vira tao diéu kién cho cdc hat tia to ra.

. Dung dich phai néng va c¢6 thém mot lugng acid v cd thich hgp dé hoa
tan b6t cdc hat tia nhd, tao diéu kién cho cdc hat tda to ra.

. Sau khi c6 tia d€ két tia mot thdi gian cho tia 16n 1én.

- K&t tiia ¢ dang vo dinh hinh: 13 k&t tha c6 kich thudc qud nhd (10A° -
100A0). bé khic phuc su ban tha dang vo dinh hinh can luu ¥ cdc di€m sau:

. Dung dich miu va thudc thit déu phdi dim dic d€ két tha it xdp va ling
nhanh.

. Dung dich thudc thtt thém vio nhanh va khiy manh dé chit bin khong
bam lén tia.

. Dung dich miu va thudc thir déu phdi néng d€ gidm hién tugng ban tda do
hap phu.

. Dung dich khong dugc dé 1du sau khi tao tda phai gidi hdp ngay bing mot
lugng 16n nudc néng trude khi loc (d€ tach tia ra khdi dung dich). Néu tia
c6 do tan 16n & nhiét do cao thi phédi lam ngudi mdi loc.
. Thudng cho thém chat dién ly thich hgp d€ pha 16p dién kép trén bé mit
hat keo 1am cho keo dé dong tu. Vi du tia AgCl hap phu Ag", phd 16p dién
kép nay biang dung dich HNO;...

3. C6 lap va lam tinh khiét két tiia:

a) Loc:

P& tich tia ra khdi dung dich di tao tiia. Tuy theo lugng tda va cach chuyén
tif dang tla sang dang cAn ma ta c6 thé chon nhitng dung cu thich hop khic
nhau. Ching han néu tiia chuyén sang dang cin can nhiét dd cao thi ding phéu
loc thiy tinh va gidy loc khong tro. Con néu tia chuyén sang dang cin & nhiét
do < 200 — 250°C thi diing phéu thily tinh ca hay chung loc Gooch. Tuy theo
kich thuéc cia tda ma chon gidy loc ¢6 d6 min khidc nhau.

b) Ria:

La lam tinh khi€t tGa. Giai doan nay thudng thuc hién dong thdi vdi giai
doan loc goi 13 loc rira. Mdi 1an rira bing mot lugng nhd dung dich rita dé
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bdo ddm tia dugc sach va it 1Am mat tia do bi tan. Dung dich rira c6 thé c6
thém ion chung d€ gidm dd tan clia tla trong qué trinh rita, va thudng dung
dich rira phai néng (néu d6 néng nay lam tia tan khong dang ké)
4. Chuyén tiia sang dang can:
Thudng thuc hién bing cdch nung tia & nhiét @0, moi trudng va thdi gian thich
hdp cho dén khi dang cAn c6 thanh phin va khdi lugng khong ddi.

Fe(OH), L(’Cn%zo3

La x4c dinh lugng dang cin thu dugc. Mudn két qui c6 do chinh xdc cao cin
luu y:

AI(OH) 900-1000'C_ A1
3 273
- Phai ding can phan tich can dugc dén 0,1 mg (cAn dudc it nhat 4 s6 sau dau
phay)

- Phdi bdo vé dang cin khdi tdc dung clia cdc chdt thudng c6 trong moi trudng
nhu H,O, CO, , O, Ny, H, ...

- Cdc can phai dugc nung & cing diéu kién khi chuyén tia sang dang cin rdi
mdi cAn (vi & nhitng nhiét dd khdc nhau khdi lugng clia coc sé khac nhau).
I11. Cdch tinh két qud trong phédn tich khoi luong:
1. H¢ s6 chuyén:
Néu goi M 1a phan ti lugng clia dang cin

M’ 13 s& gam ciia chit can xdc dinh tuong tng v4i 1 phian tf gam dang
can, thi hé s6 chuyén K dugc tinh :

kK-M
M
M

K= Si
M

Vi du: - xdc dinh khéi lugng Si theo dang cin SiO, thi

- X4c dinh khoi lugng Mg theo dang cadn Mg,P,05 thi:
2MM
K= d

Mg2P207
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Con né€u dang biéu dién k&t qui 1a MgO thi

M
K= £

Mg2P207
Vay ting v6i modt dang cin cé thé c6 thé c6 nhi€u hé s& chuyén tily thudc vio
dang cAn bi€u dién k&t qua.
2. Tinh két qud:
a) Truong hop phan tich truc tiép:

Tic 12 dwa vao khdi lugng clia dang cin dé tinh haim lugng clia nguyén t&
can xdc dinh X.

- Lugng chat cAn x4c dinh (my) dudc tinh theo cong thifc:
myx = K. q
trong @6 K 12 hé s& chuyén; qla khdi lugng dang can

- N&€u mudn bi€u dién k&t qua theo ham lugng % thi phai bi&t khoi lugng cin
clia miu ban dau. Gid st lugng cAn miu ban dau 13 p(g) thi:

K.q.100
p

X% =

- N&u hoa tan p(g) miu thanh V ml dung dich va 14y Vo ml dem phan tich thi:

Vi du: Tinh phan trim Fe trong hgp kim, biét riing tir luong cAn hop kim 12
0,500 g x4c dinh dugc 0,2545g Fe,03

Giai: Ap dung cong thic:
K.q.100

p
M
K.0,2545.100 K= Fe 235837 o0,

Fe% =
© 0.500 M 159,69

X% =

Fe O

2 3

0,6994.0,2545.100
0,500

Fe% = =35,6%

b) Truong hop phéan tich gidn tiép:

Né&u khong dua vao khdi lugng clia dang cin dé tinh ham lugng nguyén t& X
ma dua vao lugng cAn miu va két qui dinh lugng cdc nguyén t§ khic hoic
t6ng sd ciia chiing thi goi 14 phan tich gidn ti€p.
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Vi du: Can p (g) hdn hgp NaCl va KCl hoa tan thanh dung dich. Sau d6 lam
két tia CI dudi dang AgCl. Loc, rita, sdy va can dugc q (g) AgCl. Tinh s6 gam
mdi mudi.

Gidi: Goi m va nla s6 gam ctia NaCl va KCI, ta c6:

m +n = p ()

Mitkhic NaCl + Agt [ AgCld + Na*

KCl + Ag" [1 AgCN + K'

AgCl MA Cl
_ A8 vy p 28
M
NaCl KCl
Khdi lugng tia AgCl tao thanh tir NaCl va KCI 1an lugt la:
Theo dé bai:

Gidi hé hai phuong trinh (1) va (2) ta s€ tinh dugc m va n

+ n—e =q 2)

NaCl KCl1

AgCl

Ddng Thi Vinh Hoa Khoa Hod hoc



Hoa Phan tich cho sinh vién méi truong -72 -

Chuong IT. PHUGNG PHAP PHAN TiCH THE TiCH

(hay phuong phdp chuin do)
I. Dai cuong vé phuong phdp phdn tich thé tich:
1. Dinh nghia:

- Phuong phép phan tich thé tich 12 phuong phap x4c dinh ndng do clia mot ciu
tt X trong dung dich theo thé tich ctia mot dung dich thudc thi¥ R thich hgp di biét
chinh xdc ndng dd (dudc goi 12 dung dich chuin).

- Qud trinh thém tir tir dung dich chudn R chita trong Buret vao dung dich chia
mot thé tich x4c dinh clia chat cAn xdc dinh X goi 13 qud trinh chuidn d6. Trong qu4
trinh chudn d9 thi dung dich chuin R dugc cho vao Burret con dung dich chita chat
cAn x4c dinh X dugc chita trong binh Erlen (binh tam gidc).

- Thdi di€m ma tai d6 lugng dung dich chudn R vira dd tdc dung hoan toin vdi
chit X goi 1a diém tuong duong (diy 13 diém Iy thuy&t).

- P€ nhin ra di€m tuong duong cé thé dung nhitng chit gdy ra nhitng hién
tugng trong thdy dudc nhu mau, két tia ... xdy ra & gin di€m tuong duong. Nhitng
chat nay goi 1a chat chi thi.

- Thdi di€m ma tai d6 két thic viéc chuin dd dugc goi 12 diém cudi, két qui
chuin d6 s& ding khi dirng chuidn dd ngay di€ém tuong duong nhung thudng di€m
cudi khong tring v6i di€m tuong dudng (c6 thé trudc hodc sau) do dé giy sai s6
cho viéc chuédn do.

- N&u chi thi d6i mau trudc khi d€n di€m tuong duong thi V (ml) dung dich
chudn R <V (ml) § di€m tuong duong — sai s thi€u (-) va ngudc lai néu chi thi
ddi mau & sau di€m tuong dudng — sai s thira (+).

- Sai s chi thi: do viéc x4c dinh sai di€m tuong duong, thudc loai sai s& c6 diu
x4c dinh, &€ 1am gidm sai s& chi thi cAn phai chon chat chi thi nao dé sao cho né
ddi mau & ra't gin diém tuong duong va ddi mau that dot ngdt (d€ c6 thé xdc dinh
dugc thé tich chinh xdc).

- Puding chuin d6 1a dudng bi€u dién sy bi€n thién ndng d6 cia mot cau ti nio
d6 trong qud trinh chuin dd theo lugng thudc thit thém vao. Truc tung bi€u dién
ndng d6 (hay logarit ndng d6) clia cAu ti; truc hoanh bi€u dién lugng thudc thir
thém vao (s6 ml).

2. Yéu cdu ciia phdn itng ding trong phan tich thé tich:

Nhitng phidn tng héa hoc diing trong phan tich thé tich phdi bdo ddm cic yéu
ciu sau:

- ChA't cin xdc dinh X phdi phdn ng hoan toan vdi thudc thir R theo mot hé s&
ti 1& nhat dinh (tfc theo mot phuong trinh phdn tng xdc dinh).

- Phan tng phai dién ra nhanh. P&i véi cdc phdn ting chim cin 1am ting téc do
phén ng biing cdch dun néng, thém xic téc...
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- Phan tng phai chon loc tic 12 thudc thit chi tdc dung v6i chat cin xdc dinh ma
khong phdn ¢ng véi cdc chdt khac.

- Phai c6 chat chi thi thich hgp d€ x4c dinh diém cudi.
3. Phdn logi cdc phuong phdp phdn tich thé tich:

C6 nhiéu cidch phin loai nhung thudng hay phan loai theo bin chit clia cdc
phan tng chuin dd. Theo cich nay ngudi ta chia ra 1am 4 phuong phap nhu sau:

- Phuong phap trung hoa (phudng phap acid — baz): diing d€ dinh lugng truc ti€p
hoic gidn ti€p acid, baz va mudi.

- Phuong phép két tha: chii yéu dé€ dinh lugng mdt s6 ion tao dugc hgp chat it
tan.

- Phuong phdp phiic chat: dua trén phdn ng tao phifc giita chdt cin x4c dinh va
thudc thit, duge ding d€ dinh lugng truc ti€p da sd cation kim loai va dinh lugng
gidn ti€p mot s6 anion. Thudc thit hay ding la complexon.

- Phuong phap oxy héa — khit: dya trén phdn &ng oxy héa — khit va diing dé
dinh lugng tric ti€p cdc nguyén t6 chuyén ti€p, mdt s6 chdt hitu cd va dinh lugng
gidn ti€p mot s6 ion vd co.

4. Cdc cdch chudn dj:

a) Chudn do truc tiép:

Thudc thif R sé tac dung truc ti€p v6i chi't can xdc dinh X.

Thém tir tir thudc thit R vio mot thé tich chinh x4c dung dich chit can xdc
dinh X c6 chita chat chi thi thich hdp, cho dén khi cha't chi thi chuyén mau. Dya
vao thé tich va ndng dd cla dung dich thudc thit R tiéu ton ta tinh dugc lugng
chd't can x4c dinh X.

b) Chudn do ngugc:

Thém mot thé tich chinh xdc va du dung dich thudc thtt R di bi&t ndng dd
vao mot thé tich dung dich chit cAn xdc dinh X. Sau dé chudn lugng thudc thir
R du bing mot thudc thit R thich hdp khdc véi chat chi thi thich hgp. Dua vao
thé tich, ndng dd clia cdc dung dich thudc thir R va R’ ta tinh dudc lugng chat
can xdc dinh X.

Céch chuin d6 nay thudng diing khi phdn ng gitta X va R chim hoic khong

c6 cha' chi thi thich hgp dé c6 thé chudn do truc ti€p theo phan tng giita X va
R.

c) Chudn do thay thé:
Cho ché't can xdc dinh X tic dung véi mot chi't khac ching han 1a MY, X s&
thay Y theo phan dGng:
X + MY [ MX + Y
Sau dé chudn lugng Y gidi phong ra bing mot thudc thir R vdi chi thi thich
hgp . Dua vao thé tich va ndng d6 clia thudc thi R ta tinh dudc lugng chi't cin
xdc dinh X.
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d) Chudn do gidn tiép:

Chat can xdc dinh X dugc chuyén thanh mot chi't khic c6 cong thifc phan ti
x4c dinh va trong cong thifc d6 c6 it nhat mdt nguyén td c6 thé chuin dd truc
ti€p bing mdt thudc thit va chat chi thi thich hop.

I1. Cdc cdch biéu dién nong dp dung dich:

Nong @6 13 mot dai lugng ding d€ chi ham lugng clia mot ciu ti (phan ti, ion
..) trong dung dich.

Trong héa phan tich thudng diing cdc cich bi€u dién ndng do sau:

1. Néng dé thé tich:

Nong dd thé tich ctia mot chat 18ng 1a tf s6 giita thé tich clia chi't 1dng d6 va thé
tich clia dung moi (thudng 12 nudc). Vi du: dung dich HCI 1:4 1a dung dich gdm 1
thé tich HCI dic (d= 1,185g/ml) va 4 thé tich nudc.

2. Nong dé phan tram khoi luong (p%):

Nong @6 phan trim khdi lugng clia mot chi't 1a s& gam cda chit d6 tan trong
100 gam dung dich.

N€&u goi a 12 s6 gam clia chit tan

q 12 s6 gam cda dung mdi

a

p% = ——100

a+q
khi d6 Q =a +qla s6 gam ctia dung dich thi:
Vidu:

1- Hoa tan 50g KCI vao 150ml nuéc thi dugc dung dich KCI ndng dd phan trim
khdi lugng 1a bao nhiéu? Cho nuéc ¢6 d = 1g/ml.

Giai:

Ap dung codng thitc trén tinh dugc p% cia dung dich KCI = 25%.

2- CAn hoa tan 20gNaCl trong bao nhiéu ml nuc d€ c¢6 dung dich NaCl 10%.
Giai:

Ap dung cong thic trén tinh dugc q= 180g.

Maq=V.d=180 v6id=1nén V = 180ml.

Vay muén c¢6 dung dich NaCl 10% thi phai hoa tan 20g NaCl trong 180ml nudc.

3- C6 bao nhiéu gam H,SO4 nguyén chat trong 1ml H,SO4 ddc 98% (d =
1,84g/ml)

Giai:

Ap dung cong thic trén v6i Q=a + q= 1,84 .1 tir d6 tinh dugc a = 1,8032¢g
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Chii thich: Nong d6 phan trim thé tich ciing tinh theo cdng thiic nhu trén nhung
a, g, Q dugc bi€u dién theo thé tich.
3. Nong dé phén tit (Cy):

Nong dd phan tif cia mdt chit 13 sd phan tif gam (s& ptg hay s6 mol) clia chat
d6 trong 1 lit dung dich. Thudng dugc ky hiéu bing chit M, ptg/l, mol/l dit sau chi
s0 chi s6 phan tir gam.

Néu a 1a s6 gam chat tan trong V lit dung dich, M 13 phin tif gam ctia chit d6
thi ndng dd phan tit Cy dudc tinh:
a . N a.1000
C = n€u Vtinhbdngmlthi: C_ =
M MV M M.V

Vidu:

1- Can 1,1689¢ NaCl hoa tan thinh 100ml dung dich. Tinh ndng dd phin t clia
dung dich NaCl (cho M1 = 58,443).

Gidi: Ap dung codng thiic tinh Cy & trén ta tinh duge Cy = 0,2M.

2- Can lay bao nhiéu gam H,C,0,2H,0 dé€ diéu ch&€ 250ml dung dich acid
oxalic 0,025M. Cho phén t& lugng cia H,C,04.2H,0 1a 126,066.

Gidi:Tu cong thic tinh Cy suy ra a =0,7879 g.

Chii y: Nong do ion dudc biéu dién theo ion.g/l hodc mol/l.

4. Nong do duong lugng (Cy):

Nong dd duong ludgng clia mot chat 1a s6 duong lugng gam (s6 D) clia chit d6
trong 1 lit dung dich, hoic s6 mili duong lugng gam (s6 mbP) clia chit d6 trong 1 ml
dung dich. Thudng dudc ky hiéu bing chit N hodc dlg/l dit sau chit sd chi s6
duong lugng gam.

_ % duVtinh bing mi: € 21000
NPV Ny

Nong dd duong lugng dugc tinh theo cong thifc:

Trong d6 a: s6 g (mg) chi't tan trong V lit (hodc ml) dung dich.
b: duong lugng gam.

* Puong lugng gam: duong lugng gam D ctia mot chdt trong mot phdn tng hda
hoc 13 s6 gam clia chit d6 tuong duong vé mit héa hoc v6i 1 nguyén tif gam hay
ion gam hydro hodc hydroxit hodc 1 nira nguyén ti gam oxi.

Puong lugng gam clia mot chat khong phai 1a mot hiing s6 nhu phin t gam clia
né ma thay ddi ty theo phdn tng né tham gia.
* Cach tinh duong luvgng gam:
- Déi véi phan ng trung hoa: duong lugng gam D clia mdt acid hoic baz
trong phdn &ng trung hda biing phin t gam clia né chia cho sd ion H" hoic OH
ma 1 phan tif acid hosc baz da tham gia vao phan ng.
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Vidu: v6iphantng: 2HCI + Ca(OH), = CaCl, + 2H,O
Ca(OH)
=2 con b =M
Ca(OH), 7 HCI HCI
Véi phdn ¢ng: H;PO, + NaOH = NaH,PO; + H,0
D nspros = Muspos  va Pnaon = Miaon
M
_ _H3PO4. -M
H PO, 2 NaOH NaOH
Véi phdn ¢ng: H;PO, + 2NaOH = Na,HPO, + 2H,O
V&i phén tng Fe(OH); + 3HClI = FeCl; + 3H,O
Fe(OH)
:—e 3; :M
Fe(OH), 3 HCl HCl

- P&i véi phan wng trao ddi: mudn tim duong lugng gam clia mot chat trong
phan tng trao ddi ta 14y phin t¥ gam ciia chit d6 chia cho s6 dién tich ma 1 phan
ti cha't dé trao ddi trong phan wng.

Vi du Alz(SO4)3 + 3Pb(NO3)2 = 2A1(NO3)3 + 3PbSOy4
M
Al (SO ) Pb(NO )
B — 2 473 Vé, D — 372
Alz(SO4 )3 6 Pb(NO})2 2

Hay néi cdch khdc duong lugng gam clia mot mudi bing M/(n.Z) trong dé n 1a
s6 ion di thay th& va Z la dién tich ion da thay th€.

- Déi véi phan ng oxi héa — kit muén tim duong lugng gam clia chit oxi hda
ho#c chat khit trong phdn tng oxy héa — khi¥ ta 14y phin tf gam cta chit d6 chia
cho s6 electron ma 1 phan t& chat d6 da nhian hoic cho trong qua trinh phan
ung.

Vi du: 2KMnO4 + 10FeSOs + 8H,SO4 [ 5F62(304)3 + K5SO4 + 2MnSOy4 +
8H,O

Pé tim duong lugng gam clia chi't oxy héa hoic chat khit khong can viét toan
bd phan ng né tham gia ma chi can vié€t nita phan &ng vdi chi't d6.

MKMHO4
DKMnO4 ~ 75

MnO, + S8H' + 5S¢ [ Mn* + 4H,0

Fe>* - e [ Fe*
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1DF«:SO4 = MFeSO4
Vi du vé viéc pha cdc dung dich c6 ndng do duong lugng

1- Tinh s6 gam KOH cin d€ pha 2 lit dung dich KOH 0,25N. Cho phan tif lugng
cua KOH 1a 56,1

Giai: Tu cong thic tinh Cy suy ra a = Cn.D.V =0,25.56,1.2 = 28,05¢.

2- Can phdi cAn bao nhiéu gam Na,CO3 dé diéu ch& 250ml dung dich Na,COs
0,IN. Cho phén t& lugng ciia Na,CO;3 1a 105,99.

Gidi nhu bai trén nhung v6i Nay,CO; thi B = M/2, tinh dugc a = 1,3249¢.
5. Pé chudn:
D6 chuin 12 s& gam (hodc s& mili gam) cdia chat tan trong 1ml dung dich.
Néu goi a 1a s6 gam (hoic mg) chit tan trong Vml dung dich thi d§ chudn Tg

cia dung dich bing:

&L
RV
Vi du:

1- Néu hoa tan 7,64g NaOH thanh 500ml thi do chuin cia dung dich NaOH
bing bao nhiéu?

Gidi: dp dung cong thic tinh dugc Tr = Trnaon = 0,01528g/ml = 15,28mg/ml.

2- Tinh dd chudn cda dung dich CuSO,4 0,1M bi€t phan ti lugng ciia Cu la
63,545.

Giai: Tcuso4= 6,3545mg/m1

6. Do chudn theo chdt can xdc dinh:

D6 chuin clia dung dich thudc thit R theo chit cin xdc dinh X 13 s& gam clia
chat X phdn ¢ng ding véi 1ml dung dich thudc thit R. Thudng ky hiéu Tr/x.

Vi du:

1- Dung dich KMnOy4 ¢6 dd chuin theo sit 1a 5,620mg/ml c6 nghia 12 1ml dung
dich KMnO, oxi héa dudc 5,620mg sit (Fe*).

2- Tinh dd chuin cta dung dich KMnO, theo sit, bi€t ring khi chuin do dung
dich chita 0,1170g Fe”* thi t6n h&t 20ml dung dich KMnOs,.

Gidi: Tkmnoare = 0.00585g/ml = 5,85mg/ml.

3- Po chuidn ciia dung dich KMnOy theo sit bing bao nhiéu, néu hoa tan
3,1610g KMnO, thanh 11it dung dich.

Giai: P chuin ctia KMnOy theo sit 13 0,005585g/ml = 5,585mg/ml.
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Tong quat: N&u a 13 s6 gam clia thudc thit trong Vml dung dich, Py va Px 1a
duong lugng gam ctia thudc thir R va chd't cAn xdc dinh X thi d6 chuén clia dung dich
thudc thir R theo chi't cin xdc dinh X dugc tinh:

III.  Cdch chuyén nong do dung dich:

Nguyén tic chung @€ chuyén cich bi€u dién ndng d6 clia mot chit dua trén sy
bao toan khdi lugng clia chat do.

1. Chuyén néng do phdn tit sang néong dé duong luong hodc nguoc lai:

C
c =N hay C_=nC
N M

trong d6 n 1 s& ion H*, OH, e hodc s6 dién tich ma 1 phan ti di trao d6i trong
phan Gng.
2. Chuyén do chudn thanh nong dé phan tit, nong doé duong lugng va nguoc lai:

C. M
_Cy hay €= T:1000
1000 MTM

C_b
_Cy ay C 11000
1000 5]

3. Chuyén dj chudn theo chdt can xdc dinh thanh néng dé M hodc N va nguoc lai:

T .1000 T .1000
cC =_RX vy C =_Rx

M DX.n N DX

4. Chuyén nong do P% thanh nong do M hodc N va nguoc lai:

10.P%.d . 10.P%.d
=—— wva C =———
M M N b

C

trong d6 d la khdi lugng riéng clia dung dich.
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5. Chuyén nong do P% thanh dé chudn Tk hodic dj chudn theo chdt can xdc dinh:

TR.IOO TR/X .BR.IOO

d.b
X

P% = va P%=

IV. Cdch tinh két qud trong phén tich thé tich:

Viéc tinh k&t qua phu thudc vao cich bi€u dién ndng d6 va cach phin tich.
Nguyén tic chung 12 dua vao dinh nghia ndng do va qui luat duong lugng d€ 1ap
cong thuc tinh.

Qui luat duong lugng: trong mot phin ng héa hoc s6 duong lugng hoidc s&
mili duong lugng clia cdc chit tham gia phdn (ng phdi biing nhau.

So dudng lugng = Cn.V(lit) = s6 gam/P

S6 mili duong lugng = Cn.V(ml) = s6 mg/D
1. Truong hop chudn truc tiép:

Gi4 st @€ chuin Voml dung dich chit X phdi dung hét Vgml dung dich thudc
thtt R c6 ndng d6 duong luong Cng. Tinh ndng d6 duong ludgng clia chit X va
lugng chat X trong Vo ml dung dich.

Theo quy ludt duong lugng: VoCnx = VrCnr
Tu day suy ra:

S6 duong lugng clia chit X c6 trong Vo ml dung dich sé la:

vV _C
R NR

1000

Viy s6 gam cida chd't X trong Voml dung dich s€& 1a:

v.C b
_ RNRTX

m
X 1000
Trong d6 Px 1a dudng lugng gam clia chat X.

Néu Idy a gam mau X hoa tan thanh Vml dung dich, sau d6 18y Voml dung dich
niay dem chuin d6 chit X thi hét Vg ml dung dich thudc thit R c¢6 ndng d6 dudng
lugng Cnr . Tinh s6 gam clia chdt X trong Vml dung dich ciing chinh 12 s6 gam ctia
chat X trong a gam mau:

VR 'CN,R 'BX \Y,
m =—> —
X 1000 VO
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Viy ham lugng phan trim cda chat X trong mau:

VR .CN,R DX l 100

X% = —
1000 V0 a

Luu y: n€u ndng dd bi€u dién theo ndng @6 phan tif thi ph3i chuyén sang ndong
dd duong lugng rdi tinh.

Vi du:

1- Tinh ndng dd phan t& va s6 gam NaOH, bié€t riing khi chudn do 20ml dung
dich NaOH thi t6n 22,75ml dung dich HCI 0,1060N.

Giai:
NaOH + HClI = NaCl + H)O
Ap dung quy ludt duong lugng: (Cx.V)naon = (Cn.V)ucr tr d6 tinh dudc:
CN (Naon) = 0,1206N
Véi NaOH Cy = Cy Vay ndng @6 phin tif cda NaOH ciing biing 0,1206M.
Suy ra s6 gam trong 20 ml dung dich 1a 0,09646g.

2- Can 0,2016g mudi Na,COs ki thuat hoa tan thainh Vml dung dich. Khi chudn
toan bd Vml dung dich nay cho d&n khi chuyén toan bo Na,COs thanh H,CO; thi
t6n hét 20,16ml dung dich HCI 0,1N. Tinh ham lugng % cta Na,COs trong mudi.

Cho MNa2C03 = 106.
Giai:
Phuong trinh chuén dd: Na,CO; + 2HCl = CO, + H,0O + 2NaCl

1000 'v0 " a
Ap dung cOng thitc:
Trong dé DNa2C03 =53
Tu @6 tinh dugc Na,CO3% = 53%

3- Chudn dd 25ml dung dich H,SO, bing dung dich NaOH c6 d6 chuin
4,257mg/ml thi ding hé&t 22,80ml dung dich NaOH. Tinh lugng H,SO, ¢ trong
250ml dung dich H,SO4.

Giai: Tir dinh nghia d6 chuin suy ra s6 gam NaOH c6 trong 22,80ml dung dich
la: 4,257.22,8 = 97,0596 mg.

Theo qui luat duong lugng: s6 mili duong luong NaOH = s& mili dudng lugng
H>SO4 = (97,0596: 40).

Vay s6 mg H,SOy ¢6 trong 25ml dung dich 1a: (97,0596: 40).49,04.
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Tu d6 tinh dugc s6 mg HySO4 c6 trong 250ml dung dich 1a:1190mg.
2. Truong hop chudn dé ngugc:

Thém mot thé tich chinh xdc va du Vrml dung dich thuoc thi R ¢6 n6ng do Cnr
vao Voml dung dich chit cin xdc dinh X. Sau khi X tdc dung hét véi thudc thit R,
chuén lugng R du bing mot thudc thit R’ thich hgp c6 ndng dd Cy r’) thi tdn Vgoml.
Tinh ndng d6 duong lugng va s6 gam clia chit X trong Voml dung dich?

Giai: Theo qui luat duong lugng: S& duong lugng gam ciia thudc thit R = tdng
s6 duong lugng gam cia chat X + thudc thit R’. Tic 1a:

CnrVR=Cnx Vo + Cyr. Vi

Tir bi€u thitc nay suy ra Cnx va tif d6 tinh s6 gam cda X trong Vo dung dich 1a:

CN RVR _CN R‘VR'
m =— :

X 1000 X

N&u 14y a gam miu dem hoa tan thanh Vml dung dich rdi 14y Voml dung dich
ti€n hanh chudn d6 ngugc nhu trén thi ham luong % ciia chit X trong a gam mau
la:

X — CorVr ~Car Vi p v 100
1000 X'V oa

Vi du: Lay 0,211g Na,CO; k§ thuat cho tdc dung véi lugng du 25ml dung dich
HCI 0,2022N. Sau d6 chuan do lugng HCI du thi t6n hét 5,50ml dung dich NaOH
0,2089N. Xdc dinh ham lugng % Na,COs trong S6 da ky thuit. Cho phin tr lugng
cua Na,COs = 106.

Giai: Ap dung cong thiic tinh mx & trén ta tinh dugc myaacos = 0,2070g

Vay Na,CO3% = 98,1%

3. Truong hop chudn do theo kiéu khdc:

Thi tiy theo diéu kién cu thé d€ tinh to4n.

Vi du: D€ xédc dinh ndng do cta SO,” trong 1 lit dung dich, ngudi ta 14y ra 20ml
dung dich rdi thém mot lugng du 45ml dung dich BaCl, 0,05N dé két tiia BaSO,
hoan toan. Loc bd tia BaSO, va chuin Ba®* du con lai trong dung dich bing
EDTA 0,05N (& pH = 0) thi hét 12ml. Tinh ndng do ion SO4* va khoi lugng két
tha.

Giai:

Néng d6 duong lugng ciia SO4> = 0,0825N

Khéi lugng két tda: 0,1922¢
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V. Cdch diéu ché dung dich:
1. Diéu ché dung dich chudn:

a) Chdt goc:

Chat g&c 1a chit dung dé diéu ché cic dung dich chuin (dung dich c6 néng do
chinh xdc xdc dinh). Mot chat dude goi 1a chit géc phdi thda min cdc yéu cau
dusi day:

- Chat phdi tinh khi€t phan tich hoic tinh khi€t héa hoc, lugng tap chit phdi nhd
hon 0,1%; n€u 16n hon phdi tinh ché lai.

- Thanh phin héa hoc phai ng v6i mot cong thite xdc dinh k€ ci nudc két tinh.

- Ch4't g6c va dung dich chuidn phai bén.

- Kh&i lugng phin t (nguyén tif) cang 16n cang tot d€ gidm sai s6 khi diéu ché&
dung dich chuén.

Vi du: KyCr,07 , HoC204.2H,0... 1 nhitng chat gdc, NaOH khong phdi 1a chat
gdc vi n6 dé hiit Am va CO,. (Ch4t goc ¢ thé 1a nhitng kim loai nguyén chi't nhu
Cu, Au, Ag...)

b) Cdch diéu ché dung dich chudn: cé nhiéu phuwong phdp:

* Dung chat géc:

- Néu c6 chit gdc thi cAn mot lugng chinh x4c xdc dinh trén cin phan tich c6
dd chinh xdc cao ( £ 0,1mg ), hoa tan r6i dinh mtc d&n vach.

- N€&u khong c6 chat goc thi trude hét can phdi chuidn bi dung dich c¢6 ndng
dd gin ding, sau d6 dung chit gdc hoic dung dich thich hgp dé xdc dinh lai
ndng.

Vi du: Cin pha dung dich NaOH chuin d€ chuin d6 HCI, thi ddu tién phai
chuin bi dung dich NaOH c6 ndng dd gin ding sau d6 diing dung dich H,C,0,
dé chuén lai cho chinh xdc.

* Dung Fixanal:
Vi du:

a- Mudn pha 250ml dung dich H,C,O4 0,IM thi phdi dung bao nhiéu gam
H,C,04.2H,0.

b- Chudn 20ml dung dich acid oxalic nay bing mot dung dich NaOH véi chi
thi phenolphtalein thi tiéu ton 24ml dung dich NaOH. Tinh ndng d6 phan ti
cta dung dich NaOH.

Cho phan t& lugng cia H,C,04.2H,0 = 126,066.
Giai:

a- S6 gam H,C,04.2H,0 bing 3,1517g.

b- Nong d6 phan tif ciia dung dich NaOH 12 0,1667M.
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2. Piéu ché cdc dung dich tit cdc dung dich cé nong do khdc:
a) Pha lodng dung dich:
Pha lodng dung dich la thém nudc vao d€ dung dich c6 ndng dd thap hon .

Néu goi C; va C, 1an ludt 12 ndng d6 clia dung dich truSc va sau khi pha lodng
toiday

V1 va V, 14n lugt 1a thé tich clia dung dich trudc va sau khi pha lodng
Vi lugng chi't tan 1a khong ddi trong qud trinh pha lodng nén ta c6:
C1.Vy = C,.V; trong d6 Vo=V, + Vo (dung dé pha loang)
Ci.Vi = G (Vi + Vo)

Trong cdng thic nay C;, C; c6 thé bi€u dién theo cung n6ng do (Cy, Cn, Tr,
Trix) cOn V| va V, theo cling mdt don vi thé tich (lit, ml)

Con néu Cy, C, bi€u dién theo % khdi lugng thi:
Goi Q 12 kh6i Iugng dung dich trude khi pha loing Q; = a +q
Q; 1a khéi lugng dung dich sau khi pha loding Q, = a + @

C =P %=—2"100=-2.100
: : a+ql 1
C =P %=—2"100=-2100
? ? a+q2 2
_ _ m
G R ate, Q6 9% 675 979 o
CZ PZ a+ql Ql C2 Ql CZ Ql Ql

Trong d6 q; , > 12 khoi lugng dung moi trude va sau khi pha lodng
mmo 12 khdi lugng nudc cin thiét d€ pha loing (luu y Q= V.d)
Vi du:

1. Can thém bao nhiéu ml nuc vao 500ml dung dich HCI1 0,122N dé c6 dugc
dung dich HC1 0,100N.

Tra 16i Viao = 110ml

2. Can 14y bao nhiéu ml H,SO4 dic 98% (d= 1,84g/ml) d€ diéu ch€ 1 lit dung
dich H,SO4 5% ( d= 1,0g/ml)

Tra 15i: thé tich H,SO, cin dung 1a 27,73ml
b) Pha tron dung dich:
Gia st tron V; ml dung dich mot chdt A niao d6é c6 ndng dd C; vdi V, ml dung

dich chat d6 c6 ndng dd C, thi thu dugc V ml dung dich ( V = V| + V;) c6 ndng dd
C
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- N&éu néng d¢ tinh theo Cyy, Cy, Tg, Tr/x thi :
CL.Vi + GV, = C(V, +V,) =CV

C 5 —C(Q1+Q2):>(C ~C)Q. =(C=C.)Q A5
100 100 100 I L 272 QZ_CI—C

- Né&u ndng d6 tinh theo % khéi luong , do luigng cha't tan khong ddi nén :
Vidu:

1. Cin thém bao nhiéu ml dung dich HCI dic 12N vao 200ml dung dich HCIl
0,8N, dé c6 dung dich HCI IN.

Tra 15i: thé tich HCI dic cin 14y 1a 3,64ml

2. Cin thém bao nhiéu ml dung dich HNO3 54% (d = 1,33g/ml) vao 500ml dung
dich HNO3 14% (d = 1,08g/ml) d€ c6 dung dich HNO; 20%.

Tra 15i: thé tich HNOs 54% can thém 1a 71,65ml

BAI TAP
1- Cin bao nhiéu gam NaOH dé pha 3lit dung dich NaOH 10% (d = 1,115)?

2- CAn thém bao nhiéu ml nudc vao 100ml dung dich HC1 20% (d = 1,10) d€ c6
dung dich HC1 5%.

3- C6 dung dich HCI 36,5% (d = 1,185)

a- Tinh s6 gam HCI nguyén chat trong mdi ml dung dich.

b- Tinh ndng d6 mol cla dung dich.

c- Tinh s6 ml dung dich trén can ding d€ pha 200ml dung dich HCI 3M
4- Tinh khoi lugng NH; nguyén chit cé trong mot lit dung dich Amoniac

24,03% (d = 0,910g/ml). Cin 1dy bao nhiéu gam, bao nhiéu ml dung dich trén dé
pha 11it dung dich 0,0500M.

5- Can 2,8614g Na,CO3.10H,0 hoa tan trong nuGce thanh 250ml dung dich. Tinh
ndng dd duong luong cda dung dich d6. Cho khdi lugng phin t& cilia
Na,CO3.10H,0 1a 286,14g

6- Mot miu quing oxyt sit ning 0,5000g dugc 1am két tia dusi dang Fe(OH);
va nung thanh oxyt sit III cAn ndng 0,4980 g. Tinh lugng sit dudi dang %Fe va
%FC304

7- Hon hgp NaCl, NaBr va tap chat can ning 1,0000g dudc hoa tan. Lam két
tha cdc halogenua bing dung dich AgNOs, lugng tia thu dugce 1a 0,5260 g . Cho
khi Cl, qua két ta nay va dun néng dé€ bién AgBr thanh AgCl . T4t ca lugng tda
thu dudc can niing 0,4260g. Tinh % NaCl va %NaBr trong miu
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