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Tiéu chulin ndy qui dinh phuong phap x4c dinh pH clia dlch
rat tinh tir d4t biing dung dich Kaliclorua cho cac loai a4t trbng
frot.

1. LAY MAU VA CHUAN BI vAU
Theo TCVN 4046 —35 va TCVN 4047—85

2. PHUONG PHAP XAC DINH

2 1. Phuong phap x4c dinh bing pH mét (phwong phap trong
tai).

2.1.1. Nguyén tdc: tac dong A4t véi dung dich kaliclorua IN
do pHclia dich rit dwge bing pH meét. .

2.1.2 Thi&t bi.vA héa chat

—pH mét dién cye thiy tinh chinh x4c dén 0.1pH:
—Can phan tich ¢6 dd chinh xac d&n 0,001g;
—Can k¥ thudt ¢c6 dd chinh xac¢ dén 0,1g;
—C6ec €6 dung tich 100; 150ml;

—Binh dinh mitec ¢6 dung tich 250 1000mt;
— May khudy hodc lic: .

— Kalielorua, TK.PT;

— Axit clohydrie. TK.PT;

— Kalitactrat axit, TK.PT;

— Kali phtalat, TK.PT;

— Kali dihydro photphat, TK.PT;

— Natri monohydro photphat, TK.PT;

— Natri tetraborat, TK.PT;

~ Nudc cdt khong eé cacbon dioxit;
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2.1.3. Chulin bi xéec diuh
2.1.3.1 Chuin bi dung dich KCl IN

Can 75 g kali clorua biing can k¥ thuat, hoa tan bing nuéec
cft v 1&n thé tich dén vach 1 lit. Dung dich thu dwoc phai c¢é 46
pH ti 5,86 @&n 6,0. Néu pH nhd hon 5,6 cin ting 46 pH biing cach
thém dung dich kalihydroxit 10% ; néu pH 16n hon 6,0 cAn thém
dung djch -axitelchydric 10% cho dén khi pH etia dung dick dat
yvéu cdu thich hop.

2.1.3.2. Chu@n bi cac dung dich d¢m d& kidm tra pH mét.

C6 nhidu cdng thirc pha dung dich dém d& kidm tra pH met.
Sau ddy quy dinh mdt s céng thitc thuong dung c6 tri's8 pH
phy thudc nhiét do theo bang 1:

Bang 1
. _— Hén hop
Nhiét ngi(,,ﬁhOs KCsHs04 KH3PO4 NasB4Oy 0,01 M
a6 bio hoa 0,05 M .
°c) | lich 1) | (dung djch 2) NazHPO, (dung dich 4)
ung i g (dung djch 3)
15 . - 4,00 8,90 9,27
20 - 4,00 6,88 9,22
23 3,56 4,01 6,86 9,18 -
30 3,55 4,01 6,87 9,14

— Chulin bi dung dich (1) kali axit tactrat KHC,H4O; biio hoa:
can khoing 6g KHC4H U, pha thanh 11it v&i nude cét,

— Chuln bi dung dich (2) kali axit ftalat 0,05M: cén 10 ,21g
kali axil phtalat di dugc sfy khé trwéde & nhiét 4§ 110°C pha
thanh 1 lit v&oi nude cdt.

~ Chulin bi dung dich (3): hén hep 1: 1 clia hai dung dich
kali dihydro photphat (KHgPOy) 0,025M va natri monohydro
photphat (Na,HPQOy) 0,025M.

Can 3,40g kali dihydrophotphat d& duoc siy kho trude & 1100C
pha thanh Il v&i nude edt (dung dich 3a).
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- Cén 3,55 ¢ natri monohydrophotphat da duoc sdy kho trude
& 120°C pha thanh 11 voi nude cdt (dung dich 3b),

Trén dung dich 3a va 3btheo 1§ 16 1:1 vé thé tich.

~ Chufin bi dung dich(d) natri tetraborat (N=a2B,0,10H,0)
0,01M. -

Can 3,8¢ natri tetraborat d% dwoe d2 1au trong binh htt &m
chira dung dich natriclorua va dudng bio hda — hoa tan trong
nuic cdt dun nong. D& ngudi dén nhidt do trong phong va lén
the tich dé&n 1l bAng nuwée cit. : ;

Cac dung dich dung trong binh polietylen hodc binh thiy
tinh ¢6 trang parafin. Thoi gian st dung trong vong 2 thang.

2.1.4. Tién hanh xzic dinh: :

Trudc khixac dinh, tién hanh kiém (ra va.didu chinh pH mét
bang 3 dung dich dém c¢6 pH: 4,01; 6,86; 9,18. -

Can 10,0g a4t kho khong khi bdng can k§ thuat cho vao cdc
c6 dung tich 100 — 150ml, théam 25ml dung dich kaliclorua IN.
khudy 1 phual hodc lic 5 phat. Sau d6 48 yeén 18-20 gi& cho ling
trong. Do d0 pH cda dich rut bing pH mét di¢n cire thiy tinh.
Doc tri s6 pH (rén pIl mét sau khi kim dién k& &n dinh tur 30 gidy
dén 1 phat.

Trong qua trinh do lién tye nhigu dich rat eiin thuwong xuyén -
kiém tra va didu chinh pH mét bing dung dich dém c6 pH=6,86.

2.2 Phuong phap xac dinh pH béing cach dung chi thi mau
hén hop Aliamopski. o )

2.2.1 Nguyén tac cia phuwong phap:

Tac dong dil voi dung dich kali clorua IN, sau d6 xAc dinh
46 pH cha dich rat bang cach cho hén hop chi thi mau pH vao
dich rut va so mau véi diy mau iéu chuin gom cac dich c6 o
pH xéc dinb. '

2.2.2/Thiét bi va hoa chét

—~ Can phan tich ¢6 d9 chinh xac 0,001g;

— Can k¥ thuit c6 do6 chinh xéac 0,1g;

_— May khudy hoidic lic;
. —€6¢ c6 dung tich 100 hode 150inl;

— Pipet ¢6 vach chia 0,01; 0,1ml;

o
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“_ Buret 50ml ¢6 vach chia 0,{ml;

— Binh dinh mtc, dung tich 200; 1000:nl;

~ Cbe stt, dwong kinh miéng 8cm va chay su;

— Ong nghi¢m, dwong kinh lem va dng thiy linh cung ¢&;

—Kaliclorua, TK.PT;

—Natri hydroxy!, TK.PT;

—Axit clohydric, TK,PT;

—Axit clohydric hofe axit gunl’ur:c, dung dich chufin;

—Kali dihydrophotphat, TK.PT;

— Kali phtalat axit, TK.PT:

— Coban elorua, TK.PT;

— Sit clorua (léa tri 3), TK. PI

— Dong clorua, TK.PT;

— Dbdng sunfat, TK.PT;

— Metyl d0, chi thi mau;

— Metyl da eam, chi thi mau;

— Bromtimol xanh, chi thi mau;

-— Etanol, TK;

— Nude cit khong ¢ cacbon dioxit.

2.2.3. Chulin bi xac dinh

2.2.3.1. Chuln bi dung dich kali clorua IN

- Theo 2.1.3.1.

2,2.3.2. Chuln bi ddy mau tiéu chuiin that

©2.2.3.2.1° Chuin bi day dung dICh dém c6 do- -pH liéu chuan
tr 2,2 — 7,8.

C6 nhiéu cach pha cac dung dich dém cé do6 pH xae dinh.
~Sau diy qui dinh mot cich pha thudng dung c6 do pH tir 2.2d¢n

7,8 (bang 2).

— Chufn bi dungdich dxxtclehydrzc 0,IN tur dung dich chuin ~
v&i nude cdt khong co cacbon dioxit.

— Chulda bi dung dich kali phtalat axit 0, lM can 20,42g kali
phtalat-axit di dugc sy kho trude G nhiétdo 110°C pha thanh 11
voi nude cat.

— Chu#n bi dung dich natri hydroxit 0,IN: can nhanh bing
can k¥ thuat khodng 4,1g natri hydroxit hoa tan bﬁng nuéc edt
khong c6 cacbon dioxit dén 1L
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ml ‘ ' - Bing 2 .
HCI KHCsH4O: NaOH KH2PO4 | -
pH 01N oM 0,IN | 01M H0
2,2 93,20 100 — — 6,80
2,4 79,20 100 — _ 20,80
2,6 66,00 111/ S S— - 31,00
2,8 53,00 100 - —_ 47,00
3,0 40,80 100 - —_ 59,20
3,2 29,60 100 — — 70,40
3.4 19,90 100 —_ — ] 80,10
3,6 12,0 we | — - 88,00
338 5,30 100 P _ 94,70
4,0 - 100 0,80 - 99,20
4,2 - 100 740 | — 92,60
44 - 100 15,00 - 85,00 -
4,6 - 100 24,30 L= 75,70
4,8 - 100 35,40 — 64,60
5,0 - 100 47,70 — 52,30
5,2 - 100 59,90 . 40,10
5.4 - 100 70,90 — 29,10
5,6 - 100 - 79,70 - 20,30
58 - 100 86,00 - - 14,00
" 6,0 - 100 90,90 —_— 9,10
6,2 — 100 94,00 - 6,00
6,4 — — 25,20 100 74,80
6,6 — — 35,80 100 64,40
6,8 - - 47,30 100 52,70
7.0 - — 59,26 <100 40,74
7,2 J— - 70,00 100 30,00
7,4 - —_ 79,00 100 21,80
7,6 = — 85,60 100 14,40
7.8 - — 90,40 100 9,60

2, bTT : o : .
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Sau d6 x4c¢ dinh ndng d¢ dung dich natri hydroxit bing dung
dich chulin axit clohydlic 0.IN hodc axit sunfuric 0,IN roi didu
chinh dén dung nong dé 0,IN. :

— Chuin bi dung dich kali dnhldrophotphat 0,IM:can 13,61g
kali dihydrophotphat di dwogc sy kho trude & nhiét 4o 120°C
pha thanh 11 voi nude cit. '

2.2.3.2.2. Chudn bi chi thi mau

a) Do pH c6 pH tir 4,0 dén 8,0, dung hdn hop 2 chi thi mau:

0,1g metyl d6 hoa vao 300 ml etanol, thém 7,4 ml natri hydro-
xit 0,05 N, thém nudc ct thinh 11 (chi thi 1).

0,4g bromtimol xanh hoa véo 208ml elanol, thém 12,8 ml

natri hydroxit 0,05N, thém nude cdt thanhb 11 (chi thi 2)
Hén hop 1 th? tich chi thi 1 v6i 2 thé tich chi thi 2, khudly déu
(dung 0,6 ml dung dich chi thi cho 10 ml dung dich phén tich)

b) Do pH (it 20 d&n 40 cin st dung 2 chi thi sau:

— Timol xanh: do pH tix 2,0 d&n 2,8 (dung 0,5ml dung dich

chi thi cho 10 ml dung dich phan tich)

0,1g timol xanh hda vao 52ml etanol va thém 3,4 ml natri
hydroxit 0,05N. Lén th& tich thanh 250 ml bing nuée cdt.

‘ — Metyl da cam: do pH tir 3,0 d&n 4,0 (dung 0,3 ml dung dich
chi thi cho 10ml dung dich phan tich).

0,1g metyl da cam hida viao 25 ml-nude cit. Lén the tich thanh
250 ml biing nude cit.

2.2.3.2.3. Chudn bi diy mau.

L4y céc 6ng nghiém sach, trong sudt, ciing ¢& va cing 6 day
clia thay tinh, ghi pH: 2,25 24; 2,6; ...7,8. Lin lugt cho vao &ng
nghiém edc dung dich dém c6 tri s6 pH trong \ng.

Cho vao tir pH 2,2 dén 2,8 chi thi au timol xanh, pH to
3,0 dén 3,8 chi thi mau metin da cam va tir 4,0 d&n 7,8 hon hop
chi thi mau melyl 46 va bromtimol xanh. Lic d8u.

D3y mau tiéu chufin thal ¢6 mau 6n dinh trong khodng vai gio.

2.2.3.3 Chuku bi ddy méu tiéu chuin gil.

Diy mau tiéu chulin that khong bén mau, méi lan xac dinh
phal chuiin bi mot day mau. D& c6 thé c6 mét diy mau ti¢u
chun bén mau, ¢6 thé pha mot hén hop céc chill vé co tao thanh
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mau bén cho vao cac dng thuy tmh trong sudl, cung ¢& va cung _
d¢ day rdi han kin. Cac dung dich mau co ban gbém:

CoCl;.6H,0 (59,5 trong 11 HCI 1) — mau 46 ‘ .

FeCly . 6H;0 (45,05g trong 11 HCl 1%) — miu vang

CuCl, . 2H,0 (400,0g trong 11 HC1 1%) — mau lue

CuS04.5H,0 (200,04 trong 11 H,SO4 1%) — mau xanh

Diy miu tiéu chuldn gid ding cho hén hop chi thi Alimopski
(bdng 3).

Bing 3
pH CoCl2 FeCls CuCls CuSO4 - Ha0
4,0 9,60 0,30 — — 0,10
4,2 9,15 0,45 - - 0,40
44 8,05 0,65 — - 1,30 /
4,6 7,95 0,90 — - 1,83 '
1,8 6,05 1,50 - ~ 2,45
50 | 5,25 2.80 - - 1,95
.. 52 3,85 4,00 - - A
5,4 2,60 4,70 — R 2,70
5.6 1,65 5,55 - — 2,80
5.8 - 1,35 5,85 0,05 — 2,75
6,0 » 1,30 | 5,50 0,25 - — 2,83
6,2 140 . | 3,50 0,25 — 2,85
6,4 1,40 5,00 0,10 - 3,20
6,6 1,10 4,20 0,70 - 3,70
6.8 1,90 3,05 1,00 0,40 3,85
7,0 1,90 - 2,50 1,05 1,15 3,40
7,2 2,10 1 1,80 1,75 1,10 3,25
7,4 2,20 1,60 1,80 1,90 2,50
7.6 2,20 (,10 2,25 2,20 2,20
7.8 2,20 1,05 2,20 3,10 1,45
8,0 2,20 1,00 3,10 4,00 0,70
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" Diy mau tiéu chuln gid dung cho chi thi timol xanh:
- pH 20 22 24 26 28
CoCly (ml): 32 22 19 16 13
FeCls (ml): 0.8 18 22 .27 3,0

’ H,O ml) : 60 60 59 57 57
Didy mau li¢u chuin gi4 dung cho chi thi metyl da cam:
" pH 3,0 32 3,4 3,6 3,8 40 42 44

CoCl, (ml): 81 7,5 65 58 48 4,0 34 28
FeClg(ml): 03 06 1,0 1,9 29 40 50 58
H,O (ml) : 16 19 25 23 23 2,0 16 14

2.2.4, Tién hanh xic dinh:

Can 10,0g ddt kho khong khi cho vao cdc ¢6 dung tich 100
hedc 150 ml, rét vao ddy 25ml dung dich kaliclorua IN. Khudy
1 phat hay lic 5 phil roi 48 yén 18 — 20 gio. Dung 6ng hut ldy
2,5ml dich phan tich cho vdo 6ng nghiém clia diy tidu chulin. Che
thém chi thi mau (0,15 ml véi chi thi mau hon hop Alimopski néu
pH tir 4,0 dén 8,0). Liic d8u va so sanh mau véi cac 8ng trong ddy
tiéu chuln. Cip 6ng cé cling cudng dO mau, s& cé cung do pH.

'2.2.5. Phuong phap xéc dinh pll kiéu Alismopski c6 sai s6
twong d6i 16n (16n hon + 0,2 pH), va ddc biét c6 sai s0 1o6n 406i
voi cac loai d&t c6 pH<74 nhu d&t phén, .. Phwong phap'khdng xac
dinh duwge ciac dich rit ¢6 mau hodc duc.



