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2.3 CAC THONG SO THE TicH

2.3.1
PHEP PO THE TICH/CHUAN PQ
(VOLUMETRIC/TITRIMETRIC ANALYSIS)




2.3.1 PHEP PO THE TiCH/CHUAN B0
NGUYEN TAC

* La phuwong phap phan tich dinh lvgng dua trén viéc
do thé tich cha dung dich chuan T (13 dung dich d3
biét chinh xac ndng dd) tac dung vira dd vdi thé tich
nhat dinh cta chat can phéan tich A (chat dinh phan).

* Phan &ng phan tich: aA + tT — san pham.

* Phan (ng phai thda man 3 yéu ciu:

— Phan &rng xay ra hoan toan theo 1 chiéu.
— Phan &rng xay ra nhanh khéng c6 sdn pham phu.
— C6 phuong phép xac dinh diém twong duong.
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2.3.1 PHEP PO THE TiCH/CHUAN PQ
MOT SO KHAI NIEM

 Dung dich: La mdt hdn hop dong thé gdm it nhat hai chat,
trong dé mét chat 1a dung méi con lai la cdc chat tan.

* Chat chudn: Chat dung dé chuin hda dung dich chuan.

* Dung dich chuin: La dung dich cé ndng d6 xac dinh va chinh
Xac.

¢ Dung dich dém: L3 dung dich cé pH thuc té khéng thay déi khi
thém mot lwong nhd acid hodc kiem manh vao. Mét dung
dich dém duwgc thanh 1ap tir mot acid yéu (hodc mét base
yéu) va mudi ctia né .
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2.3.1 PHEP PO THE TiCH/CHUAN PQ
MOT SO KHAI NIEM (TT)

Chat chi thi: La chat c6 kha nang thay déi tinh chat mot cach dot
bién va dé quan sat dudi tac dung cla sy thay d&i moi treong.
Thudng dung dé nhan biét diém bat dau hodc két thic cha mot
phan rng. Moi loai phan &ng chuan do6 thudng cé mot chat chi thi
phu hop.

Chudn d6: La qué trinh cho dung dich chuin vao dung dich chira
chat dinh phan dén khi phan &rng duwoc danh gia 1a hoan tat.

Diém két thuc: Thoi diém ma phan ng dugc quan sét 1a d3 két
thuc.

Diém twong dwong: Thoi diém cha qua trinh chuan d6 ma tai dé
d3 thém mot lwong thudc thir twong duwong vira du phan (ng véi
lvgng chat can chuin (theo phuong trinh héa hoc).
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2.3.1 PHEP PO THE TiCH/CHUAN PQ
MOT SO KHAI NIEM (TT)

e Murc dd dinh phan (F): |3 ty s6 gilra lwvgng dung dich A d3

dugc chuan va lugng dung dich A dem chuén.

pote
VTB

F=1:taiDTb
F<1:trudcDTD
F>1:saubTb
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2.3.1 PHEP PO THE TiCH/CHUAN PQ
MOT SO KHAI NIEM (TT)

e Néng dé mol (C, = mol/l): S6 mol chéat tan cé trong mot lit
dung dich.
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2.3.1 PHEP PO THE TiCH/CHUAN PQ
MOT SO KHAI NIEM (TT)

* Nong dé duvong lvgng (N, = dlg/1): S6 dwong lugng gam cé
trong mét lit dung dich.

NA:ﬂ: "y
Vv by
m
= dA:D—j:NAV

= \m,=N,D,V
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» Cach tinh dwong lwgng gam clla mét chat :

z thay d6i theo phan (rng ma A tham gia
v/ Phan &ng trung hoa :
A 13 acid : z=sd ion H*/ 1 phan t& A bj trung hoa
Alabaz:z=s6ion OH/ 1 phan tl A bi trung hoa
v'Phan &rng trao déi ion :
z = s6 dién tich/1 phan t& A trao doi
v'Phan &rng oxy hda — khr :

z = sd electron/ 1 phan tlr A cho hay nhan trong p/&ng
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2.3.1 PHEP PO THE TiCH/CHUAN PO
MOT SO KHAI NIEM (TT)
e Néng dd phan tram (%P):
%P (w/w) : s6 gam chat tan/100 g dung dich

m
%P(w/w)=—=%.100%

M4
%P(w/v) : s6 gam chat tan/100 ml dung dich

%P(w/v):%.l()O%

dd

%P (v/v) : s6 ml chat tan (16ng)/100 ml dung dich

%P(v/v)= %.100% 12

dd
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2.3.1 PHEP PO THE TiCH/CHUAN PQ
MOT SO KHAI NIEM (TT)

* Vi du: H3y pha ché 500 ml NH,OH 10% (w/w) tir
dung dich NH,OH ddc 25% (w/w) c6 d =0.91 g/ml.

* Pap sd:211.42 ml dd NH,OH déac va 288.58 ml nudrc.
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2.3.1 PHEP PO THE TICH/CHUAN DO | |
DUNG CU | E:

- B

Pipette — |14y mot thé tich dd 1 céch chinh xac | {
; |

-

Burette — phan ph&i mot thé tich xdc dinh chat long [ =

o\ A

Binh tam giac (erlen) — pha tron dung dich
Binh xijt tia — dwng nudc cat dé rira dung cu
Phéu — ché dd, tranh d6 ra ngoai

Binh dinh mlrc— pha mot thé tich xac dinh dung
dich v&i néng dd dinh truéc
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2.3.1 PHEP PO THE TiCH/CHUAN D0
THUC HIEN - CHUAN BI

* C6 2 loai dd dwogc str dung:
— Dd chua biét néng d6: mau can dinh phéan;
— Dd d3 biét trwdc néng do: dd chuén.

* Viét phuong trinh phan (rng chuan do gitra 2 chat cé
trong 2 dd.
aA +tT = sdn pham

* Rlra cac dung cu thly tinh bang nudc cét. Pipette va
burette thi dugc trang qua bang dd twong ng.
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2.3.1 PHEP PO THE TiCH/CHUAN PO
THU'C HIEN - SET UP

* Burette dugc kep vao gid, gan phia
trén 1 binh tam giac.

+ Cho dd chuén vao burette bang phéu
(mau vang nhu hinh).

+ Cho 1 thé tich xac dinh mau can dinh

phan vao 1 binh tam giac khac bang
pipette (mau hong nhu hinh).
* Chuan bj nhiéu binh tam giac chira ol
mau dé |ap lai phép phan tich. l
* Cudi cung, cho dd chi thi vao binh i k

tam gidc ch&ra mau dinh phan.

www.env.hcmuaf.edu.vn
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2.3.1 PHEP PO THE TiCH/CpUﬁN 1310
THU'C HIEN - CHUAN PO

e Doc thé tich ban dau cta dd chuan.

* Van khda dé dd chuan tir tir chay xuong binh
chtra mAu. Lac binh lién tuc. Khi mau dd bat
dau thay d6i, chdm dan dong chay dd chuin
vao binh.

* Thoi diém ma dd chuan thém vao vira du dé
tdc dung hét véi chat dinh phan theo phuwong
trinh phan &rng la diém tuwong duong.

* Khi mau dd thay d6i mau hoan toan & diém
cudi, dirng dong chay va doc thé tich cudi cung
trén burette.

* Laplai qué trinh chudn dé mau dinh phan nhu
trén vai lan. Tinh gid tri trung binh va sai so.

www.env.hcmuaf.edu.vn -

2.3.1 PHEP PO THE TICH/CHUAN $210)

THUC HIEN - SAI SO PIEM CUOI

¢ Dinh nghta: SSBC 13 sai s& gay ra do BC clia qua trinh chuin
d6 khong trung v&i DTD.
¢ Coéng thirc chung dé tinh SSBC

s=VeVw _p_y
D
hay : % S = (F-1).100%

Vidu: F=0.9 2 %S =-10% (chuan dé thiéu 10%)
F=1.2 > %S =+ 20% (chuan dé thira 20%)
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2.3.1 PHEP PO THE TICH/CHUAN DO

THU’C HIEN - PUONG CHUAN 1510

L3 duwong biéu dién su bién thién ndng do clia mdt cau tlr nao dé

trong phan &ng chuan dé theo luvgng dung dich chudn thém vao.

PA Vi du : Phan &ng chuan do
4
[" aA+bR=cP+dQ;Ky,
f - Truc tung: bidu dién nong dd hay ham p
u ApAdp ‘ cua A.
= DTD

- Truc hoanh: biéu dién

thé tich V. hay mire d6 dinh phan F

2.3.1 PHEP PO THE TICH/CHUAN $310)

THU’C HIEN - PUONG CHUAN PO (TT)

e Pac diém cla duong chudn do: €6 budc nhay khi qua
bTD.

* Qui vdc: Budce nhay ApAgy, la khoang gid tri pA (rng
vdi sy thay d6i gid tri F tir 0.999 dén 1.001.

» Budc nhay cang ngdn = phat hién DTD cang kho
chinh xac = sai s6 phuong phdp phan tich cang Ién.

* Chuay: ApX4, =0 = khong chuan d6 duorc! 20
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Vi du: V& dudng dinh phan khi chudn d6 100 ml dung dich HCI 0.1 M
bang NaOH 0.1 M
pH 14
VNaoH F pH
0 0 1 ['/
10 *
50 0.5 1.5
90 0.9 2.3 8
L
99 | 099 3.3 ; [(ApH,, £ 4.3- 9|7
99.9 0.999 4.3
4 ¢
100 1 7
100.1 | 1.001 9.7 9 //
/4/
101 1.01 10.7
0
F
110 1.1 11.7 0 05 1 15 9
150 1.5 12.3

2.3.1 PHEP PO THE TiCH/CHUAN PO
PHAN LOAI THEO PHAN NG

¢ Chuéan dd acid-base (chuin dd trung hoa): Phan (rng
trong phan tich la phan &ng trung hoa.

¢ Chudn dd oxy héa-khir: Phdn (rng trong phan tich 13
phan &ng oxy hda-khtr.

* Chuan d6 két taa: Phan &rng trong phan tich la phan
rng tao két tua.

* Chuédn do tao phirc: Phan &rng trong phan tich I3
phan &ng tao phtrc.

22
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2.3.1 PHEP PO THE TiCH/CHUAN D0
CAC CACH CHUAN PO THONG DUNG

1. Chuén dé truc tiép (direct titration): Dd chuan T dworc cho
vao dd dinh phan A cho téi khi phan &ng két thac.

aA +tT = san pham

* Vidu: Tinh néng d6 duong lwong va khéi lvgng cda NaOH,
biét rang khi chuan d6 20 ml dung dich NaOH, phai dung hét
22.75 ml dung dich HCI 0.106 N.

e Pdap an: C, NaOH =0.1206 N
m NaOH = 0.09648 g

www.env.hcmuaf.edu.vn
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2.3.1 PHEP PO THE TiCH/CHUAN PO

CAC CACH CHUAN PO THONG DUNG (TT)

2. Chuan dd nguwoc (back titration): Cho 1 lwgng thira dd
chuan T vao dd dinh phan A. Pinh lvgng thira clia dd chuin
T bang mdt dd chudn T, khac.
aA + (t+x)T > san pham + xT t,T, + XT = san pham khdc
» SU dung khi:
— Khong cé chat chi thj thich hgp cho phan &ng A + T = san pham
— Diéu kién phan (rng dic biét: phan &rng cham, nhiét d6 phan &ng cao
* Vidu: Cho 1.3415 g b6t calcium carbonate vao 150 ml dd acid
nitric 0.2105 M. Phan acid duv sau d6 dugc chuan d6 bang dd
sodium hydroxide 0.1055 M. Biét thé tich dd base can dung la
75.5 ml dé dat t&i diém két thic, hay tinh ham lwgng calcium
carbonate (w/w) cé trong mau bot.

* Pap an: 87.99 %

www.env.hcmuaf.edu.vn
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2.3.2 DU LUONG CHLORINE

25
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2.3.2 DU LUO'NG CHLORINE
Y NGHIiA MOI TRUONG

 Chlor héa nuéc cip hodc nwdc thai cé tac dung

— Tiéu diét mam bénh con lai sau qua trinh x Ii;

— Cai thién chat lvgng nuwdc, dic biét |a nudc ubng, nhd phan tng gitra
chlorine v&i ammonia, iron, manganese, sulfide, va mot s6 hop chat
hitu co.

* Tac dung phu

— Tang mui vi cGa phenol va mét s8 chat hitu co trong nuwéc;

— Hinh thanh céc hop chéat chlor hitu co cd nguy co ung thu nhw
chloroform;

— Cac hgp chat chlor lién két do viéc chlor hda nuwdc cé chira ammonia
va amine gdy anh huwdng dén sinh vat thdy sinh;

e Do d6 khi sir dung chlor héa nuéc can phai tinh todn dé gy ’
ra nhitrng anh huwdng co hai.

www.env.hcmuaf.edu.vn
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2.3.2 DU LUONG CHLORINE
CAC DANG CHLORINE

* Chlor tw do (free chlorine): nguyén td chor hoa tan,
hypochlorous acid, va cac ion hypochorite.

Cl, + H,0 > HOCI + H" + CI”
Ca(OCl), + 2H,0 > Ca* + 2HOCI + 20H"

NaOCl + H,0 —» Na" + HOCI + OH™
HOCI 2 H* + OCI™

HOCI

% of FAC

0 1 2 3 4 5 6 7 8 9 10 11 12

Debordea & Guntena. 2008

27

2.3.2 DU LUONG CHLORINE
CAC DANG CHLORINE (TT)

* Chlor lién két (combined chlorine): Phan chlor ton tai
dudi dang chloramine va chloramine hitu co.
NH, + HOCI — NH,CI (monochloramine)+ H,O

NH,CI + HOCI — NHCI, (dichloramine)+ H,O

NHCI, + HOCI — NCI, (trichloramine) + H,O

— La tadc nhan oxy hoa nhu chlor ty do, tuy nhién hoat tinh
thap hon;

— Thuwdng cé trong cac dong nudc thai dwoce xt li chlor.
¢ Tong chlor (total chlorine).

www.env.hcmuaf.edu.vn
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2.3.2 DU LUO'NG CHLORINE
CAC PP XAC PINH DU LUO'NG CHLOR

A. St dung Kl (dwa vao lwgng |, sinh ra): Chlorine giai
phong iodine ty do tir KI & pH < 8 = |, dugc chudn do bang
Na,S,0; vdi chat chi thi ho tinh bot & pH 3 — 4.

B. Str dung Kl (dwa vao lvo'ng Na,S,0; con lai): I, duoc
giai phong tlr phan (rng gitta chlorine va KI & pH < 8. Sau dé
cho 1 luvgng xac dinh Na,S,0; vao dé phan &ng vdi |, sinh ra.
Luvong Na,S,0; con lai duwgc chuin d6 bang dd iodine hoic
iodate = luvgng |, sinh ra = ham luvgng chlorine. PP thuwong
st dung cho nudc thai.

%+ C3 hai pp trén khéng &p dung cho mau cé du lwgng chlorine

dudi 1 mg/l.

% Thich hgp cho xdc dinh téng ham lwgng chlorine.

www.env.hcmuaf.edu.vn
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2.3.2 DU LUONG CHLORINE
CAC PP XAC PINH DU LUO'NG CHLOR (TT)
C. St dung dién cwc: PP nay doi hdi ki thuat va sy can than

cao dd. C6 thé str dung cho mau cé thé thich nhé. Xac dinh
duoc du lwong chlorine ty do va chlorine lién két.

| Amperometric Titration Residual Chlorine Analyzer

RTD

/ Sample Cell

~|Chemical Reagent
- Input Tubing

Electrodes

Drain Tubing

Process Stream =

Input Tubing (reagent for total andfve
=

chiorine restdual) 30
Potassium

Iodide
(reagent for total chlorine
residual only) —

I

| Mixer and Motor _»,
www.env.hcmuaf.edu for Sample Cell
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2.3.2 DU LUQ'NG CHLORINE
CAC PP XACPINH DU LUONG CHLOR (TT)

D. S dung DPD va chuin do bang FAS: Phan tich duoc
chlorine ty do va chloramine. Nguwdong phan tich > 18 ug
Cl,/I. Néu m3u cé ham luvgng cao hon 5 mg Cl,/I thi can phai
pha lodng mau. Pon gian, dé sir dung.

E. S dung DPD va may quang phé: Nguyén tic tuong ty
nhu cach (D), nhung khéng chuan d6 bang FAS ma sl dung
may quang phd dé do cwdng dd hap thu dnh sdng cda san
pham sau phan &rng véi DPD & budc séng 515 nm. Ngudng
phan tich > 10 pg Cl,/I.

F. S dung syringaldazine (FACTS): Phan tich dwoc
chlorine ty do ham lwgng tir 0.1 — 10 mg/I. 31

www.env.hcmuaf.edu.vn

2.3.2 DU LUONG CIjLORINE
XAC PINH DU LUONG BANG DPD VA FAS

1. Nguyén tac

* Dung N,N—diethyl-p-phenylendiamine (DPD) lam chi thi trong
quad trinh chuan d6 chlorine bdng ferrous ammonium sulfate
(FAS). Chlorine tao phirc mau dé véi DPD, diém cudi cla qua
trinh chuan d6 1a lam mat mau dé.

* Trong diéu kién khéng cé ion iodide, chlor ty do phén u’ng voi

DPD tao phirc mau do. ,.. H oH H +|+ H
e '[‘ Et
AMINE WURSTER DYE IMINE

(colorless) (colored) (colorless)

T 32

2Fes «———— 2Fe*

www.env.hcmuaf.edu.vn
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2.3.2 DU LUONG CIjLORINE
XAC PINH DU’ LUO'NG BANG DPD VA FAS

1. Nguyén tac (tt)

e Sau dé, cho thém ion iodide vao thi monochloramine tiép tuc
phan &ng véi DPD cho mau dé. Néu tiép tuc cho thém ion
idodide vao, thi dichloramine phan &ng v&i DPD cho mau dé.

NH,CI + 31"+ H,0 + H+ > NH,OH + CI- @

NHCI, + 31" + H,O + 2H" > NH,OH + 2CI~ @

www.env.hcmuaf.edu.vn
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2.3.2 DU LUQ'NG CHLORINE
XACDPINH DU LUQONG BANG DPD VA FAS (TT)

2. Cécyéu td anh huéng

e pH: mau can duogc dua téi pH 6.2 — 6.5.

* Nhiét d6: Nhiét d6 cao, lam cho phan &ng cia chloramine v&i DPD
nhanh hon = [am sai két qua chlor tu do. Nhiét d6 cao ciling lam
cho mau mau méat hon.

* Do kiém ttr 400 mg CaCO,/I trd 1én sé lam giam cudng d6 mau,
budc chuyén mau khéng rd rang.

* Bromine, iodine, ozone, va cac dang oxide clia manganese va
chloromium cting phan &ng véi DPD nhu chlor ty do.

* Mau cé chira monochloramine sé& [am ting ham lugng chlor tv do.
C& 3mg/l monochloramine lam 1én khéng qua 0.1mg/I chlor tv do.

* Kim loai dang vét, hay déng cé néng do tdi 10 mg/l lam dnh hudng
tdi d6 bén clha thudc thr.

www.env.hcmuaf.edu.vn
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2.3.2 DU LUQONG CHLORINE

XAC PINH DU’ LWQO'NG BANG DPD VA FAS (TT)

3. Thu mau va bado quan mau
 Dung binh cht*a bing nhua hodc plastic sach.

 Can gilr t6i khi van chuyén.

* Tranh khuay, l3c.

* Phan tich cang s&m cang t6t, khéng bdo quan.

4. Dungcu

* Binh tam gidc 200 ml;
* Burette 10 ml;
. 6ng dong 100 ml;

* Pipette 5 ml.

www.env.hcmuaf.edu.vn
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2.3.2 DU LUQONG CHLORINE

XAC PINH DU’ LWQO'NG BANG DPD VA FAS (TT)

5. Héa chat

a)

www.env.hcmuaf.edu.vn

Dung dich chi thi DPD (~1 M)

Can 1.5 g DPD sulfate ngam 5 nuwdc, hodc 1.0 g DPD oxlate, hodc 1.1g
DPD sulfate khan, hoa tan bang nuéc cat khéng cé chlorine.

Cho vao 2 ml H,50, dd va 200 mg Na,EDTA.2H,0.

Dinh murc 1 1, cho vao chai t6i, bdo quan trong td lanh, loai bé dung
dich khi bi mat mau (khéng qué 2 théng).

Dung dich dém phosphate (pH 6.5)

Hoa tan 24 g Na,HPO, khan va 46 g KH,PO, khan vao khoang 800mL
nuwéc cat.

Cho vao 100 ml EDTA 0.8% (hoa tan 0.8 g Na,EDTA vao 100 ml nuéc
cét).

Dinh mirc 1 | bdng nwéc cat, thém 20mg HgCl,. 36
Bao quan lanh.

4/26/2018
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2.3.2 DU LUQ'NG CHLORINE
XACDPINH DU LUQONG BANG DPD VA FAS (TT)

5. Héa chat (tt)

c) Dung dich FAS chuin (~2.82 mM)

— Hoa tan 1.106 g Fe(NH,),(S0,),.6H,0 béng nudc cat.

— Chovao 1 ml dung dich H,SO, (3:1).

— Dinh mic 11 bang nudc cat.

— Dung dich chuan nay c6 thé dung trong 1 thang.

— Dung dich duwoc thiét ké sao cho 1 ml dd FAS dd phan (rng v&i 100 ml
mau c6 ham lwong chlorine 1 mg/l.

www.env.hcmuaf.edu.vn

37

) 2.3.2 DU LUONG CHLORINE
XACDPINH DU LUQONG BANG DPD VA FAS (TT)

5. Héa chat (tt)
c) Dung dich FAS chuin (~2.82 mM) (tt)
— NOng do dd FAS duoc kiém tra bang potassium dichromate sau méi 3
tuan.

+ L3y 10 ml dung dich H,SO, (5:1), 5 ml H;PO, dd, cho vao 2 ml chi thi
barium diphenylamine sulfonate (0.1%).

e Thém vao chinh xac 100 ml dd FAS.

+  Chuln d8 nhanh chéng véi dd K,Cr,0, (4.9035 g/l gitt lanh) d&n khi dung
dich c6 mau tim bén 30 giay.

* Lap lai Ian th& 2. Néu gid tri 2 [an chuan d6 trong pham vi 5% so véi ndng
d6 ban dau thi 13y gid tri trung binh cta 2 [an chuan d6 d6. Néu khéng, va
néu lan thr 2 khdac biét trong 10% so vdi gia tri ban dAu thi st dung gia tri
cla lan tha 2.

— Noéng do6 dd FAS sau chuan dé = ml dd K,Cr,0, st dung (nén ~2.82).
— Hé s8 chudn dd FAS (k) = ml dd K,Cr,0, st dung / 2.82 (nén ~1).
d) Tinh théKI

www.env.hcmuaf.edu.vn
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2.3.2 DU LUQ'NG CHLORINE
XACDPINH DU LUQONG BANG DPD VA FAS (TT)

6. Trinh tv xac dinh

a) Cho 5 ml dd dém phosphate vao binh tam giac.

b) Chothém 5 ml dd DPD vao, trén déu.

c) Cho 100 ml mau vao, trén déu.

d) Chuin dd nhanh chdng vdi dd FAS cho t&i khi mau bién
mat. Ghi lai gid tri A ml dd FAS d3 st dung.

e) Cho 1tinh thé Kl vao, lac déu, va tiép tuc chuan do lan 2.
Ghi lai gid tri B ml dd FAS d3 st dung.

f) Cho1gKlva, lac déu, gilt 2 phat roi chudn dé 1an 3. Ghi
lai gid tri C ml dd FAS d3 sir dung.

39
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2.3.2 DU LUONG CHLORINE
XACDINH DU LUONG BANG DPD VA FAS (TT)
7. Tinh toan
a) 1 mldd FAS st dung cé nghia mau cé ham luvong chlorine
1mg/l (& k=1).
“ R . 100
b) Noéng do chlorine (mg Cl,/1) =k X V,(ml) X )
k : hé s& chuin d6 FAS
V,: thé tich dd FAS d3 sir dung (xem bang bén duéi)
V; : thé tich m3u dem phan tich.
Loai chlorine vV,
HOCI + OCI- A
NH,CI B-A 20
NHC, C-B
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2.3.3 D0 ACID
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2.3.3 PO ACID
Y NGHIiA MOI TRUONG

PO acid biéu thj khad nang phdng thich proton H* cta nudc.

* D0 acid cla nwdc phan 1én do sy hién hién cla cac acid yéu,
phan khac do su thay phan cdc mudi cda acid manh nhu
sulphate nhém hay sat tao thanh.

* Nudc thién nhién st dung cho cdp nuwdc luén duy tri mét thé
can bang giita cac ion HCO;, CO,% va khi CO, hoa tan, do d6
mang hai tinh chat d6i nhau: tinh acid va tinh kiém.

 Khi bi 6 nhiém bdi cac acid vo co hodc cac muéi acid tir khu
virc hAm mé, dat phén hodc do ngudn nudc thai cdng nghiép,
pH thap hon 7 kha nhiéu.
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2.3.3 PO ACID
Y NGHIA MOI TRUONG (TT)

 Trong thuyc nghiém, hai khoang pH chan duoc st
dung dé biéu thj sy khac biét trén.

— Khoang pH thi nhat (rng véi diém déi mau clda chit chithi
methyl cam (tlr 4.2 — 4.5) danh dau sy chuyén bién anh
hudng clia cac acid vé co manh sang vung anh hudng cla
carbonic acid.

— Khoang pH th hai (rng v&i diém doéi mau cla chat chi thi
phenolphthalein (tr 8.2 — 8.4) chuyén sang vung anh
hudng clia nhdm carbonate trong dung dich.
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2.3.3P0 ACID
NGUYEN TAC

* Hailoai: d6 acid da cam va do acid téng cong.
¢ Do acid da cam dwoc dung dé do anh hwdng cuta clda acid v
co c6 trong dung dich. Dung chi thj Methyl da cam dé tién
hanh dinh phan bang dung dich kiEm manh. Biém két thdc
chuan d6 khi dung dich chuyén tir mau do sang mau da cam.
e Do acid toan phan dwoc chuan dé véi mot dung dich kiém
manh cé chi thi mau phenolphthalein. Diém két thdc chuan
dé khi dung dich chuyén tir khéng mau sang mau héng nhat.
Ghi chu:
— Né&u miu cé pH < 4.5 thi cé c3 hai d6 acid da cam va téng cong.
— N&u pH > 4.5 thi dung dich chi c6 dé acid téng cong.
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2.3.3 D0 ACID
NGUYEN TAC (TT)

methyl orange

bromophenol blue

Type: InH* + H,0  In + H,0*

pK: 346

Approximate pH range for color change: 3.1-4.4
Color of acid form: red

Coler of base form: crange-yellow

phenolphthalein

T T
0 1 4 3 4 L] L] 7 L Ll won 1 1B W

Type: Hin + H;O ™ In- + Hy0°

pK:95

Approximate pH range for color change: 8.0-0.8
Coler of acid form: clear

Color of base form: red-violat

www.env.hcmuaf.edu.vn
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Also known as: 3',3".5.5" bromophenalsulfonephthalein
Type: Hin + H,0 * In° + HyO*
pH: 410

Approximate pH range for color change: 3.0-4.6
Color of acid form: yellow
Color of base form: purple

metacresol purple (in acid solution)

[ 1 2 3 4 L] L] ? 8 0 w " 12 13 u

Also known as: m-cresol purple, cresol purple, m-cresclsulfonephthalein

pK: ~2.0

Approximate pH range for coler change: 1.2-2.8

Color of acid form: red

Color of base form: yellow 45

’Z&SPQAUD
CAC YEU TO ANH HUONG

¢ Céc chat khi hoa tan lam anh huéng dén d6 acid la CO, H,S,
NH, c6 thé bi mat di ho3c hoa tan vao mau trong quad trinh
lwu gitt hodc dinh phan mau. C6 thé giam dnh hwédng nay
bang cach dinh phan nhanh chéng, tranh Iac manh va tranh
d€ mau & nhitng noi cé nhiét dd cao hon nhiét dé ban dau

cla mau.

* N&u mau cé d6 duc va dd mau cao thi phai xac dinh acid bang
phuong phap chuian do dién thé.

« Khi dinh phan mau nuéc cap, két qua thudng bj anh huédng
b&i ham Iwong chlorine khir tring nuéc cé tinh tdy mau.

Mudn tranh sai s& nay, can thém vai giot Na,S,0, 0.1.N vao
mau dé loai bé anh hudng cua chlorine.
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2.3.3 b0 ACID
CACH XAC DINH
1. Dungcu
— Erlen 250 ml
— Ong dong 100 ml
— Buret 25 ml

Mdy khudy ti
2. Hoéba chat

— Dung dich NaOH 1 N: Can 40 g NaOH hoa tan trong nudc cat va dinh
murc thanh 1 lit;

— Dung dich NaOH 0.02N: 1y 20 ml dung dich NaOH 1 N pha lo3ng bang
nudc cat dén 1 lit;

— Dd acid oxalic 0.02N hodc dung dich Potassium hydrogen phtalate
(0.05 N): Idy khoang 15 dén 20 g KHCgH,0, sdy & 120 °C trong 2 gi®. Dé

. y . . : 47
ngudi trong binh hat am. Can chinh xac 10 g £0,5, dinh mc 1 lit;
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2.3.3 b0 ACID
CACH XAC PINH

2. Héa chat (tt)
— Chi thj mau phenolphthalein 0.5%: Hoa tan 0.5 g phenolphthalein
trong 50 ml ethanol roi dinh mirc bang nwéc cat dén 100 ml;

— Chi thi mau methyl da cam 0.05%: cin 0.05 g methyl da cam hoa tan
trong 100 ml véi ethanol (hodc véi nuéc).

— Nudc cdt khdng c6 CO,: Chuan bi tat ca cac dung dich chuén, hay pha
lodng mau déu dung nwdc cat méi cat xong 15 phit va dé ngudi dén
nhiét d6 phong. pH cta nudc cat phai > 6 va EC< 2 uS/cm.

48
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2.3.3 PO ACID
CACH XAC PINH (TT)

3. Trinh tw xac dinh
M@u c6 pH < 4,5 (mdu c6 hai dé acid)
* D6 acid methyl cam
— L3y 50 ml mau vao erlen 250 ml, thém 3 giot chi thi methyl da cam, I3c
déu. Dung dd NaOH 0.02 N chuin dé cho tdi khi dd chuyén sang mau
da cam. Ghi nh3n thé tich VV, (ml) cGia NaOH tiéu hao.
* D6 acid tébng cdng
— L4y 50 ml mau cho vao erlen 250 ml, thém 3 giot chi thi mau
phenolphthalein, ldc déu dd; roi ti€n hanh chuin d6 bang dd NaOH
0.02 N cho t6i khi dd chuyén sang mau héng nhat va bén mau trong
thoi gian 30 gidy. Ghi thé tich V, (ml) cia dd NaOH d3 tiéu ton.
Ghi chu: V&i nhitng mau cé pH > 4.5 thi chi tién hanh xac dinh d6 49
acid téng cong.
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2.3.3 PO ACID
CACH XAC PINH (TT)

4. Tinh toan

/1 X1000
D06 acid da cam (mg CaCO,/l) =———
mau
] /5,%X1000
D0 acid tong cong (mg CaCO,/l) =————
mau

Trong d6, V, 5, 1a thé tich mau dem chuén.

50

www.env.hcmuaf.edu.vn

4/26/2018

25



2.3.3 P0 ACID
CACH XAC DINH (TT)

51
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2.3.3 b0 ACID
CACH XAC PINH (TT)
5. Baitap
X4c dinh néng dd ctia hén hop dd H,SO, va H;PO,. Biét rang:
+ N&u chudn d6 50 ml dd bang dd NaOH 0.05 M véi chi thj
methyl da cam thi can 36.5 ml;
+ N&u chudn d6 50 ml dd bang dd NaOH 0.05 M véi chi thj
phenolphthalein thi can 45.95 ml
52
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2.3.3 PO ACID
CACH XAC PINH (TT)

5.  Baitap (tt)

Chi thi methyl da cam

* H,S0, + 2NaOH - Na,SO, + 2H,0 (1)

* H,PO, + NaOH -> NaH,PO, + H,0 (2)

Chi thi phenolphthalein

* H,S0, + 2NaOH - Na,SO, + 2H,0 (1)

* H,PO, +2NaOH - Na,HPO, + 2H,0 (3)
C = Nbdng d6 dd NaOH = 0.05 M;
Co; = NONng d6 dd H,SO, (M);
Co, = NONng d6 dd H;PO, (M);
V, = Thé tich hén hop dd acid dem chuén dé = 50 ml;
V, = Thé tich dd NaOH phan tng & (1) (ml);
V, = Thé tich dd NaOH phan tng & (2) (ml);
V, = Thé tich dd NaOH phan t&ng & (3) (ml)
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2.3.3 PO ACID
CACH XAC PINH (TT)
Bai tap (tt)
H,SO, + 2NaOH - Na,SO, + 2H,0 (1)
CorVy CV,
H;PO, + NaOH - NaH,PO, + H,0 (2)
CuVo CV,
H;PO, + 2NaOH - Na,HPO, + 2H,0 (3)
CoaVo CVv,

o

(1) = CV, = 2Cy,.V, (2) = CV, = Cy,V, (3) = CV; = 2C,,.V,

(1) +(2) = C(V; + V,) = (2Cy; + Cpp) Vo

—2Cy, + C, =C(V, + V,)/V,=0.05*36.5/50 = 0.0365 (a)

(1) +(3) = C(V, + V3) = 2(Cyy + Cpy)Vy

= Cyy + Cyp = C(V, + V4)/(2V,) = 0.05.45.95/(2*50) = 0.022975 (b)

(a) va (b) = C, = 0.013525 M va Cy, = 9.45 x 103 M
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2.3.4 PO KIEM

55
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2.3.4 b0 KIEM
Y NGHIiA MOI TRUONG

* Do kiém biéu thj khd ndng thu nhan proton H* clia nuéc.

* Nudc thién nhién hay nudc tir hé théng cdp nuwdc, do kiém
déu do ba ion chinh tao ra: OH-, CO,2 va HCO;".

* Do kiém clia nguén nwdc mat cd y nghia quan trong trong viéc
ngan chan anh hudng cia mua acid.

e Do kiém trong nwdc bi anh hudng bdi

P4t da trong nudc,

Cac mudi hoa tan,

Hoat dong cla thwc vat,

Nuwdce thai vao. 56
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2.3.4 DO KIEM
NGUYEN TAC

* Hailoai: d6 kiem phenol va do kiém tdng cong.

¢ Do kiém phenol dwgc dinh phan véi acid manh cé chi thi mau
phenolphthalein, tai diém két thic chuan dé dung dich s&
chuyén tir mau hong sang khéong mau, &ng véi pH dung dich
tr 8.4-8.2.

« Do kiém téng cong dugc xac dinh bang cach dinh phan véi
dung dich acid manh v&i chat chi thi mau methyl da cam.
Diém két thac chuin d6 khi dung dich chuyén tir mau vang
sang da cam, ng v@i pH tir 4.5 -4.3.
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2.3.4 DO KIEM
CAC YEU TO ANH HUONG

* Né&u dung dich cé mau hodc duc thi khéng thé
st dung phuwong phap chuan dd dé xac dinh
do kiém ma phai si dung phwong phap chuan
do dién thé.
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~ 234POKIEM
LAY VA BAO QUAN MAU

* L&y mau vao binh polyetylen hodc thdy tinh bosilicat
V@i thé tich it nhat 13 100 ml.

LAy that day binh va day nuat sao cho khéng con
khong khi & trong binh.

 T6t nhat 1a phan tich ngay sau khi 1dy mau.

» N&u khong thé dugec thi gitt mau & noi lanh dé tranh
nitrat hda hodc cé vang. Nhiéu loai mau it bi anh
huwdng trong qua trinh luu gitr.
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2.3.4 b0 KIEM
CACH XAC PINH

1. Dungcu

Erlen 250 ml
Ong dong 100 ml
Buret 25 ml

Mdy khudy ti

2. Hoda chat

www.env.hcmuaf.edu.vn

Dd H,50, 1 N: Hoa tan 28 ml dd H,SO, dd trong nudc cit thanh 11.
Dd H,50, 0.02 N: Ldy 20 ml dung dich 1 N pha lo3ng thanh 1 1.

Chi thi mau phenolphthalein 0.5% : Hoa tan 0.5 g phenolphthalein
trong 50 ml ethanol roi dinh mic bang nwéc cat dén 100 mL.

Chi thi mau methyl cam 0.05%: Can 0.05 g methyl cam hoa tan trong
100 ml ethanol (hoac nudrc).
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2.3.4 b0 KIEM
CACH XAC PINH (TT)

3. Trinh tw xac dinh
Méu c6 pH > 8.3 (mdu c6 hai dé kiém)
* Do kiém phenol
— L&y 50 ml m3u vao erlen 250 ml, thém 3 giot chi thi phenolphthalein,
I3c déu. Dung dung dich H,S0, 0.02 N chuin dé cho t&i khi dung dich
vira mat mau héng. Ghi nhan thé tich V, ca H,SO, tiéu hao
s Do kiém téng cdng
— L3y 50 ml dung dich mau cho vao erlen 250 ml, thém 3 giot chi thj
methyl da cam, l&c déu dung dich rdi tién hanh chuan d6 bang dung
dich H,50, 0.02 N cho t&i khi dung dich chuyén tir mau vang sang da
cam. Ghi thé tich VV, clia dung dich H,SO, d3 tiéu tén.
Ghi chi: Vi nhitng mau cé pH cla dung dich < 8.3 thi chi tién
hanh xdc dinh d6 kiém téng cong.
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2.3.4 b0 KIEM
CACH XAC PINH (TT)

4. Tinh toan

i /1 X1000
Do kiem phenol (mg CaCO,/l)=——/———
mau
. ] V>%X1000
Do kiem tong cong (mg CaCO,/l) =———
mau

Trong d6, V, 5, 1a thé tich mau dem chuén.
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2.3.4 b0 KIEM
CACH XAC PINH (TT)

5. Baitap
Xac dinh thé tich dd HCI 0.1 M dung dé chuan d6 25 ml hén hop
dd NaOH 0.05 M va Na,CO; 0.05 M, khi:
a) St dung chi thi phenolphthalein;
b) S& dung chi thi methyl da cam

63
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2.3.4 b0 KIEM
CACH XAC PINH (TT)

5.  Baitap (tt)
Chi thi phenolphthalein
* NaOH + HCl - NaCl + H,0 (1)
* Na,CO, + HCl - NaHCO, + NaCl (2)
Chi thi methyl da cam
* NaOH + HCl - NaCl + H,0 (1)
* Na,CO; +2HCl - CO, + H,0 + 2NaCl (3)

C=Nbng dd dd HCl= 0.1 M;

Co1 = N6ng d6 dd NaOH = 0.05 M;

Co, = N6ng d6 dd Na,CO, = 0.05 M;

V, = Thé tich hén hop dd kiem dem chuén d6 = 25 ml

V, = Thé tich dd HCl phan tng khi si dung phenolphthalein (ml)

V, = Thé tich dd HCl phan &ng khi s& dung methyl da cam (ml) 64
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2.3. b0 KIEM
CACH XAC PINH (TT)

5. Baitap (tt)
a) (1) va (2) = CV, = (Cy; + Cy,)V,
=V, =(Cy; + Cy,)V,/C=(0.05+0.05)25/0.1 = 25 ml
b) (1) va (3) = C.V, = (Cy; + 2C,)V,
=V, = (Coy + 2Cp)V,/C = (0.05 + 2*0.05)25/0.1
=37.5ml

65
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2.3.5 PO CO’'NG TONG

66
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2.3.5 PO C(’NG TONG
Y NGHIiA MOI TRUONG

* Do clrng duoc hiéu la khad ndng tao bot cla nuwdc vdi xa bong.
lon calci, magne va cac ion khéc trong nuéc sé két tda vdi xa
béng, do d6 lam gidm strc cang bé mat va pha hay déc tinh
tao bot.

* Nhitng ion dwong da hod tri khac cling cé thé két tha vdi xa
béng, nhung thudng nhirng ion nay & dudi dang phirc chét,
hodc la chat hitu co, do d6 anh hudng cta ching trong nwdc
khong dang ké va kho xac dinh.

* DO clirng tdng cla nwéc la dic tinh cda nudce biéu thi ndng dd
tong s6 ion calci va magne, ... qui thanh mg CaCO,/I.

67
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2.3.5 Dgf) CUNG jﬁNg )
PHAN LOAI PO CO’NG VA MU’C PO CU'NG

Hard-Water Cations

« Calcium, Ca**
« Magnesium, Mg**
« Others: Fe**, Si**, Zn?*, Mn**

* Soft: 0-30
* Moderately soft: 30-60
* Moderately hard: 60-120

« Hard: 120-180
« Very hard: >180

68
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2.3.5 D0 C(’'NG TONG
PHAN LOAI PO CUNG VA MUC PO CU'NG (TT)

* D clrng tdng s6 clia nudc bao gdm d6 cirng carbonate va do
cirng khong phai carbonate.

* DO cirng carbonate |a d6 cirng do mudi cla calci, magne, ...
carbonate va bicarbonate tao

* Do cirng do cadc mudi khac khdng phai | dd cirng carbonate.
+ Téng dd cirng > Téng kiém do HCO;™ va CO,%
- Téng kiém = D0 cirng carbonate.

 Téng dd clirng < Téng kiém do HCO;™ va CO,%
- Téng d6 cirng = Do clrng carbonate.

69
2.3.5 PO CO'NG TONG
NGUYEN TAC
« O pH 10, Ca, Mg s& phan (ng tao phtrc chi thi mau
Eriochrome Black T (NET) cho ra mau doé rwgu vang.
H,In- + Ca* &> Caln" + 2H
* Khicho EDT. g nd), EDTA sé
tao phirc vé Pl a.
EDTA(aq) + Calr q) + CaEDTA(aq)
* Diém két th -huyén tir mau
do ruou vang sang mau xanh duong. 70
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2.3.5 PO C(’NG TONG
CACYEU TO ANH HUONG
M6t vai kim loai nang gay can tr& cho viéc dinh phan,

lam chi thj nhat mau dan hay khéng rd rang tai diém
két thuc phép chuan dé.

C6 thé loai trir anh huwdng nay bang cach thém cac
chat che vao dung dich dinh phéan.

Pp nay ap dung cho nudc méat, nwdc ngdm, va nwdc
cip. Nong dd tdi thiéu cé thé xac dinh duoc 1a 0.05
mmol/I.

Khong ap dung phuwong phap nay cho nudc thai va

, . , ;W N A A ) 71
cac loai nudc cd ndng dé mudi cao nhuw nudce bién.
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~ 2.3.5P0 CONG TONG _
LAY VA BAO QUAN MAU

Thé tich: it nht 300 ml.
Trong binh thuy tinh hodc nhya.

Khi thu mau thi 1ay nuéc & dwdi mat, tranh khi, va
cang xa bo thi cang tét.

Phan tich & PTN, bao quan lanh trong vong 24 tiéng.

Acid héa tdi pH < 2 thi c6 thé giir trong 1 thang.

72
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2.3.6 PO CU’NG CALCI
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2.3.6 PO CU’NG CALCI
Y NGHIiA MOI TRUONG

* Calcila mot nguyén t6 thudng gdp trong nudc thién nhién vi
chay qua nhirng vung cé nhiéu d4 voi, thach cao, ...

* Tuy theo nguén géc va cach x& ly ma ham lugng calci trong
nuwdc co tir 0 dén vai tram mg/I.

 Chivdi mét lwong nho calci carbonate ciing cé thé tao nén
m&t mang cirng bam vao mit trong cac 6ng dan, theo thoi
gian tich tu, bdo vé kim loai chéng lai sy an mon.

* Mat khéc, 1&p mang nay lai 1a mot tai hai l&n cho nhirng thiét
bi st dung & nhiét dé cao nhu ndi hoi...

 Phuong phap lam mém nudc bang hda chat hodc nhya trao
déi ion thudong duwoc ap dung dé khir bat calci tdi gidi han
chap nhan duoc.
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2.3.6 PO CO'NG CALCI
NGUYEN TAC

* Trong dung dich cé chira calci va magne, & pH=12-13,
magne s& bj két tia dudi dang hydroxide.

 Chat chi thi mau (murexide) két hop vdi calci cho
mau héng.

* Khi EDTA duoc thém vao dung dich sé két hop vdi
calci va phan &ng xay ra hoan toan.

« O diém két thic dung dich chuyén mau hdng sang
tim.
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2.3.6 PO CU’NG CALCI
BAI TAP 1
C6 3 g mau (MgO va Ca0) cé 1an tap chat. Hoa tan mau bang dd

HCI r6i dinh mdre thanh 500 ml (dd A), sau d6 dem chuan do.
NaOH 2N  1-2 ml dém NH,;/NH4* Trilon B0.1 M

- 25 ml (A)
pH =10, NET 28.75 ml
25mINaOH 2 N TrilonB0.1 M
- 2
5ml (A) pH =12, murexide 5.17 ml

Tinh % cac chat trong mau.
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2.3.6 PO CU’NG CALCI
BAITAP 1 (TT)

MgO + 2HCI = MgCl, + H,0 (1)
CaO + 2HCI = CaCl, + H,0 (2)
HCI + NaOH = NaCl + H,0 (3)
MgCl, + H,In" ¢> Mgln + 2HCI (4)
CaCl, + H,In" ¢> Caln"+ 2HCI (5) Phan trng
EDTA + Mgln- + 2H* = H,In" + MgEDTA (6) | Cnuan do
EDTA + Caln™ + 2H* = H,In~ + CaEDTA (7)
MgCl, + 2NaOH > Mg(OH),{ + 2 NaCl (8)
Pap s6: %MgO = 62.9%
%Ca0 = 19.3%
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2.3.6 PO CU’NG CALCI
BAI TAP 2

Mau nuéc dugce phan tich cé cac két qua nhu sau:

Na* =20 mg/I Cl- =40 mg/I

K* =30 mg/I HCO,; =40 mg/I

Ca%* =15 mg/| CO,> =67 mg/I

Mg?*=10mg/l SO, =5 mg/I

Sr2t =2 mg/l NO, =10 mg/I
Tinh d6 cirng tng cong, dd clrng carbonate clia mau nudc; (don
vi mg CaCO,/I).
DPap s6: DO clirng tong = DO clrng carbonate = 81.44 mg CaCO,/I
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