CONG TY TNHH BAM BAO CHAT LUONG VIET NAM
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TP Ha Noi

May do pH phai dugc hiéu chuin dinh ky

La thiét bi do luong can dugc higu chudn dinh ky, mdy do pH c6 mat trong hau
hét cic phong thi nghlem héa/sinh vdi vai tro theo diing tén oi ciia nd la do chi s
pH. Cic chi so duoc st dung nhuw la mot thang do dj acid/baz. Trong Bai viét nay, tac
gid chi dé cdp cic vin dé lien quan dén pH trong moi truong nudc véi pH ciia dung
dich c6 thang do tir 0 dén 14. DE cho don gidn, bai nay tic gid sé trinh bay pH theo
nong do H+; Ciu tao va nguyén lyj hoat dong mdy do pH; Tiéu chudn ddnh gid sau
hiéu chudn doi véi mdy do pH.

1. Khai nhiém vé pH

Vé mat ly thuyet thang do acid/baz dugc dinh nghia dya trén ham
chuyén déi log cia nong do (chinh xac hon la hoat do) ion H+ trong dung
dich. Muac pH 7 dugc coi 1a trung tinh, khi pH giam_ dan vé 0 thi tinh acid
tang dan, khi pH ting dan 1én 14 thi tinh bazo tang dan.

pH = —loglay+]

Dé cho don gian, bai nay sé trinh bay pH theo nong d6 H+
pH = —log [H"]

Thuc té thi H+ trong nudc sé ton tai & trang thai lién két véi Hy0 hinh
ion phan tad H;O+
Do do6 cong thic pH trg thanh:
pH = —log [H;07]

Trong moi trudng nude & diéu kién chuan (25°C) c6 1 hang s6 Kw:
K =B |08 ]=10"""

Luu y la thang do pH dugc dé cap phia trén dugc xay dung trén co s&
Kw & diéukién chuan. Do d6 khi nhiét do thay doi, Kw thay doi, thang do
pH cing thay déi theo.
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T(°C) | Ky (mol?dm™®) | pH

0 0.114 x 10°14 7.47

10 0293 x 1014 || 7.27

20 0.681x10 14 | 7.08

25 1.008 x 10714 | 7.00

30 1.471x1014 || 6.92

40 2916 x 1014 || 6.77

50 5476 x 10714 | 6.63

100 51.3x 10714 6.14

Bdng thay doi pH va hang so kw cila nudc tinh khiét theo nhigt do

Bang s6 liéu cho ta c6 mot géc nhin truc quan hon Ve sy thay déi ctia
Kw theo nhiét do. Va clng tir day dinh nghia lai cho ding vé tinh trung tinh
1a khi nong do ion H+ bang (tudng duang) vOi nong do cta ion OH - . Do
d6 chi tai nhiét 6 25°C thi dung dich c6 pH 7 méi dugc coi la trung tinh.

Can hét sttc luu § y 1 diéu rang may do pH hién nay c6 ché do bu nhiét
(compensation temperature). Ché do nay nham giup cho viéc do pH tai nhiét
dod do la chinh xac hon. N6 hoan toan khac so v&i ché d6 bu nhiét trong cac
mdy do nhu d6 dan. 4 may do d6 dan ché do b nhiét giap quy doi gié tri
d6 dan tai nhiét d6 do vé gia tri d6 dan tai diéu kién chuén (c6 thé 1a 20°C
hodc 25°C)

Trong ly thuyet veé pH c6 mot dinh luat kha tha vi d6 1a Dinh luat san
bing. Pinh luat niy néi ring, trong moi trudng nude thi khong ¢ acid nao
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manh hon H;0+. Vi mot 1&é nhu da dé cap phia trén cac ion H+ khi dugc
phan ly ra tir cAc phan tir khac nuée déu két hop véi H,O dé Chuyen héa
thanh dangion phan tit H;O+. Nhu vay vdi cac acid manh ¢6 kha nang phan
ly hoan toan trong nudc thi khong thé phan biét duge d6 acid manh yeéu cua
cac acid nay khi dung moi st dung la nudce. Vi nhu HNO; va HCL.

2. Cau tao va nguyen ly hoat dong may do pH

Hién nay, ngoai loai may do pH str dung dién cyc mang thuy tinh, thi
truong con c6 1 loai may do pH st dung co ché do quang hoc.

May do pH sir dung co cdu do quang hoc.

2.1 May do pH st dung dién cuc mang thuy tinh
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May do loai nay bao gdm 2 phan chinh yeu 01 la dién cyc mang thuy
tinh, 02 la phan board mach chiu trach nhiém xi ly tin hiéu va hién thi dir
liéu do.

bién cuc pH vé co ban bao gom 2 dién cuc khac nhau: 01 la dién cuc
so sanh 6 gia tri dién thé khong doi theo moi truong do pH bén ngoai. 02 1a
dién cuc chi thi c6 dién thé thay d6i theo moéi truong do pH bén ngoai.

2 dién cycnay c6 thé dugce tich hgp lai trong 1 dién cyc duy nhat. Ngoai
ra cadm bién nhlet dd cing c6 thé duogc tich hop chung Vao.

(Voltmeter)
Measurement Reference
electrode electrode

N e

So do nguyén ly mdy do pH sir dung di¢n cuc mang thity tinh

Nguyén Iy hoat dong ctia may do  pH 1a bién d6i do chéch léch dién
thé gitra 2 dién cuc (ch1 thi va so sanh) vé gid tri do pH.

Hién nay da phan cac dién cuc pH déu stt dung dién cuc Ag/AgCl lam
dién cuc chi thi va dién cuc so sanh luon.
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Dién thé trén cc dién cuc tuan theo phuong trinh Nernst.

E = E°+ 2.303 (RT/nF) log a+
where:

E = potential (in mV) of the sensing reference electrode
E. = potential of the reference electrode

R = Gas constant (8.314 J/mol ¢ K)

T = Temperature (K)

n = valency of ion (1 for H)

F = Faraday constant (96485 C/mol)

a,.. = Activity of H*

Phutong trinh Nernst dp dung cho dién thé ciia cdc dién cuc pH
Hiéu dién the do duogc gua 2 dién cuc chi thi va dién cyc so sanh qua
mot chudi cac bién déi c6 thé mo ta ngan gon theo phuang trinh dudi day:

Nernst potential =

AT

nkF Cy nkF

Vi phuong trinh trén khong kho dé nhan ra khi pH moi trudng ngoai
bang 7 thi hiéu dién thé gitra 2 dién cuc séla 0. Hiéu dién the nay con dugc
goi [a thé Ofset. Tuy nhién trong thuc t& do mot vai yéu t6 anh huéng cho

nén dién cuc pH khi xuat xudng thuang sé c6 thé Ofset cuc nam trong
khoang 10mV dén 10 mV.

B cAL a = 2016,/06/08 16:25
pH result (o] bood
B 4am 176.5 my 2a.0C
& 700 0.4 my 25.0C
Bi0.m -178.6 my 5.0°C
Off set -0, dmV

Sensitivity: [-EH 99.9% ER-ER100.0%

B 1] CLOSE |

Vi du vé thé dién cuc Nernst 1ing vdi cdc PH khdc nhau
Cac dung dich chudn c6 mat trén thi trudng vé nguyén tic phai cong
bb gid tri pH tai nhiét d6 xac dinh (thudng 20°C hoac 25°C)
Do can Iuu y khi hiéu chinh pH (Calibrate) su dung cac dung dich
chuan, dém dam bao do chinh xac tot nhat thi phong thi nhiém can phai 6 on
nhiét tai nhiét do cong b ctia dung dich chuan pH stt dung. Do pH ctia dung
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dich sé thay déi theo nhiét do, ma khi hiéu chudn thi thuc chét la thao tac
gan cho dién thé do dugc (mdy do) ctia dung dich chuén cho gia tri cong bod
ctia dung dich chudn (V1 du 7.01, 4.00, 10.01). Do vay khi ma nhiét do thay
déi, pH dung dich chuan thay do6i ma ta van gan cho né gia tri cong bd la
khong hop ly

Nhin vao cong thuc tinh Nernst potentlal dé dang thay tai cung 1 pH
cua dung dich do (dung dich hiéu chuan) khi nhiét do thay d6i thi hiéu dién
the Nernst sé thay doi theo. Do d6 de do chinh xac pH khi nhiét do thay doi,
can phai do dugc nhiét do thuc té ctia dung dich do, qua d6 may do thuc
hién chtc nang bit nhiét. Thuc su ctia  phép do bit nhiét nay la thay thé hé s

goc (slope) tai thoi diém CAL bang Slope tai thoi diém do khi ma c6 sy
thay doi vé nhiét do.

2303 «R =T
nkF

Slope =

Tai 25°C Slope = 59.17.

Cung can luu y rang, hién nay trén thi trudng cé nhiéu hé dung dich
chuén véi cac day chudn c6 pH khac nhau. Khi hiéu chu4n nhét thiét pha1
chinh hé Buffer trong may ve dang hé dung dich chuén pH dang dung.

2.2 May do pH c6 co cau do quang hoc

Ve phan cau tao cting nhu nguyen ly cua loai pH nay tac gia van chua
c6 duge bat ki tai liéu hay thong tin nao dé co thé chia sé. Tuy nhién van phai
dua loa1 may do pH nay vao trong bai viét boi vi tinh hitu dung ctia n6 trong
mot s6 tinh hubéng cu thé 1a rat tuyet voi.

Pau tién la loai may do nay khong nhing truc tiép may do vao trong
dung dich cAn do ma chi can liy 1 lugng nho (vai giot) dung dich cho vao
khoang do ctia may. Sau khi do xong hoan toan c6 thé d6 lai dung dich nay
vé lai dung cu chtra trude d6 ma khong sg bi nhiém ban hay bat ké van dé gi
khac.

Cach nay c6 vé tuong tu nhu khi stt dung chi thi pH da nang, can lay
ral ludng rat it dung dich dé do. Tuy nhién may do pH loai nay c6 do phan
giai c6 thé 1én dén 0.01 pH

Loai may nay thiet ké cuc ki nhé gon chi tuong duong véi 1 chiéc bt
x6a, c6 thé dé dang mang theo.

Tuy nhién may khong c6 chtic nang bt nhiét, do d6 khi can do pH véi
do chinh x4c cao thi nén can nhac khi stt dung.

Theo kinh nghlem su dung thuc té thi may do loai nay nhat thiét phal
calib moi ngay khi st dung Vaung dung tot nhat nén dung v6i may do nay
1a khi diéu chinh pH ctia cdc dung dich pha ché, mau do.
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3. Tiéu chuan danh gia sau hiéu chuan

TT Gia tri d¢ chia Sai s0 cho phép
(pH) (pH)
1 0.1 0,2
2 0,01 0,05
3 0,001 0,05

Trich bing 3. DLVN 31-2017 Phuong tién do pH - Quy trinh kiém dinh.



