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TOM TAT

Bai bdo nay dé xudt mét giai phdp thay thé viéc sir dung nude cat trong thi nghiém xdy dwng thang mau
dé do PH cua cdc dung dich. Phuong phap nay ddc biet phu hop voi cac phong thi nghi¢m khong c6 diéu
kién tiép cdn nude cdt. Phwong phdp duwoc dé xudt la diéu chinh pH ciia nwée thity cuc vé khodng 6, tiong
dwong véi khoang pH ciia nudce cat trong diéu kién phong thi nghiém théng thuong. Két qua cho thdy thang
mau pH thu dwoc khi sir dung nweée thity cuc da dwoe diéu chinh pH twong dong voi thang mau thu dwoc khi
sir dung nuée cat. Kiém dinh McNemar cho thdy sw thay doi ¢6 y nghia thong ké gitta nude thity cuc trude
va sau chinh pH (x* = 20, p < 0,001), chirng minh rang viéc diéu chinh pH givip mede thity cuc tré nén twong
dong véi nuée cat trong quan sdat mau chi thi. Do do, nudc thiy cuc sau khi diéu chinh pH c6 thé dwoc sir
dung nhir mét gidi phdp thay thé cho mede cdt trong cdc thi nghiém nay.

Tir khéa: Methyl do, mede cat, nede thity cuc, nwde thiy cuc da diéu chinh pH.
ABSTRACT

This paper proposes an alternative to the use of distilled water in constructing a color scale for pH
measurement of solutions. This approach is particularly suitable for laboratories with limited access to
distilled water. The proposed method involves adjusting the pH of tap water to approximately 6, which is
comparable to the pH of distilled water under standard laboratory conditions. The results showed that the
PpH color scale obtained using pH-adjusted tap water was equivalent to that obtained using distilled water.
McNemar’s test indicated a statistically significant difference between tap water before and after pH
adjustment (y? = 20, p < 0,001), demonstrating that pH adjustment makes tap water comparable to distilled
water in terms of indicator color response. Therefore, pH-adjusted tap water can be used as an alternative to
distilled water in such experiments.

Keywords: Methyl red, distilled water, tap water, pH-adjusted tap water
PAT VAN PE khoang 10 lan (twong duong véi mot don vi
pH). Phuong phap xac dinh pH biang so mau
dua trén viéc quan sat va so sdinh mau sdc cla
chat chi thi trong cac méi truong dung moi
khac nhau.

Céc chat chi thi pH (chi thi acid— —base) la nhimg
hop chat hitu co c6 kha ning thay d6i mau sic
theo gia tri pH cta dung dich. Su thay doi mau
nay xuat phat tir sy chuyén hoa giita dang acid
va dang base lién hop cua chat chi thi, trong d6
mdi dang c6 mau sic dic trung gan lién voi cdu
truc phan tur cia ching. Khi pH cua méi truong
thay ddi, can béng acid—base cta chét chi thi bi
dich chuyén, din dén su bién d6i mau sic co
thé quan sat duoc (Hoai, . V, 2022).

Trong thuc té, su thay ddi mau cta chit chi thi
thuong xdy ra trong mot khoang pH nhét dinh,
tuong Ung véi sy chénh léch ndng do ion H*

Trong cac thi nghi¢m hoa hoc, nudc cat thuong
dugc st dung 1am dung méi pha ché do c6 do
tinh khiét cao va it anh huong dén két qua do.
Tuy nhién, trong diéu kién thyc té, dic biét tai
cac phong thi nghiém giang day ¢ khu vuc co
didu kién co sO vat chat han ché, viéc sir dung
nudc cit gip nhiéu khé khin. Do d6, viéc khao
sat kha nang s dung nudc thuy cuc, sau khi
dugc diéu chinh pH phu hop, lam dung moi
thay thé trong thi nghiém 1ap thang mau xac
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dinh pH dung dich 1a cin thiét va c6 y nghia
thuc tién.

Bang mau mot s6 chét chi thi khi dung nuéc cit
¢6 khoang pH chuyén mau nhu sau (Bang 1)
(Hoai, . V, 2022; Dung, N. T, 2017; Sabnis,
R. W, 2008).

Biing 1. Bang mau mot s6 chat chi thi khi ding

nudc cat

, Mau Khoang Mau
Chat chi thi dang pH doi dang
acid mau base
bo 1,2+2,8 Vang

Xanh Thymol o
anit Liymo Ving 8,0+9,6 | Xanh
Methyl da cam Da cam 3,1-4,4 Vang
Methyl do bo 4,4+6,2 Vang
Phenolpthalein th‘)ng 8,010 Tim

mau

Alizarin vang Vang 10,1+12 Vang
’ dam
Indigo Carmine Xanh 11,613 Vang

Trong cédc thi nghiém xac dinh pH cua
dung dich bang phuong phap so mau, nudc tinh
khiét (nudc cét) thuong dugc su dyung lam méi
truong pha ché dung dich do c¢6 do on dinh va it
anh huong dén mau cia cic chét chi thi pH.
Theo cac tai liéu huéng dan thi nghiém, nudc
cat dugc ding dé pha ché cac dung dich acid va
base c6 noéng do6 tir 0,1 M dén 0,00001 M,
tuong tng véi khoang pH tir 1 dén 5 va tir 13
dén 9 (Hoai, b. V, 2022).

Thuc nghiém ban dau cho thiy, khi st
dung nuéc thiy cuc 1am méi trudng pha ché,
mau sic cta cac chi thi nhu Xanh Thymol,
Methyl da cam, Phenolphthalein, Alizarin vang
va Indigo Carmine van phu hop véi thang mau
chuén. Tuy nhién, dbi véi chi thi Methyl do, két
qua so mau thu dugc cé su khac biét so voi khi
sir dung nude cat. Piéu nay cho thiy pH ban
dau cua nude thiy cuc co thé anh huong dén
két qud so mau cua mot sb chi thi pH.

Nghién ctru nay dugc thyc hién nham khao
sat kha nang su dung nudc thuy cuc, sau khi
dugc didu chinh pH phu hop, 1am méi trudng
pha ché thay thé nudc cit trong thi nghiém 1ap
thang mau xac dinh pH dung dich, gop phan
giam bét kho khan trong viéc chudn bi thi
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nghiém tai cac phong thi nghiém co diéu kién
han ché.
1. Nghién ciru thuc nghiém

Vat liéu nghién ciru

Nuéc thiy cuc (ngudn cdp sinh hoat tai
phong thi nghiém), nudc cit (phong pha ché),
dung dich acid HCI 0,IN, dung dich NaOH
0,1N; cac chi thi mau pH gdm: Xanh Thymol,
Methyl da cam, Methyl do, Phenolphthalein,
Alizarin vang, Indigo Carmine; pH ké dién tu;
dng nghiém va gia dung 6ng nghiém, pipet bau
10 ml, pipet vach 10 ml, becher 250 ml, ong
nhd giot nhya 3 ml, binh dinh mic 1000 ml,
binh dinh murc 100 ml, qua bop cao su.

Thiét ké thi nghi¢m

Thi nghi¢m duogc thiét ké nhiam so sanh
kha ning st dung nudc thuy cuc di diéu
chinh pH thay thé nudc cét trong thi nghiém
lap thang mau do pH dung dich. Ba mau
nudc dugc st dung gém: nude cit, nudc
thity cuc chua diéu chinh va nudc thuy cuc
da diéu chinh pH.

Gié tr1 pH cua cac mau nudc dugc do
bang pH ké dién tir, mdi phép do duogc thuc
hién ldp lai trong cac ngay khac nhau nham
danh gia sy 6n dinh cua pH theo thoi gian.
Piéu kién do dugc gitt 6n dinh ¢ nhiét do
phong (25 + 2°C), pH ké dién tir duoc hiéu
chuén trude khi thuc hién thi nghiém

Quy trinh hi¢u chuan pH ké dién ti bao
gom:

- Hiéu chuin pH ké & nhiét do phong
(25 £2°C).

- Rura dau dién cuc béng nude cat hodc
nude sach, rdi thim kho nhe bang khan gidy
mém.

- Bat pH ké.

- Nhung dau do vao dung dich chuin
pH 6,86.

- Nhén va giit nat CAL cho dén khi pH
ké vao ché do hiéu chuan.

- Cho gié tri 6n dinh, pH ké s& tu dong
luu.
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- Tiép tuc raa dau do roi lap lai voi
dung dich chuan pH 4,00 hoac pH 9,18.

Chuén bj cic miu nwéc thi nghiém
Mau nwéc 1: Nude cat (M1)

Lay 500 ml nudc cat tir phong pha ché, s6
lugng 20 mau nudc duge do pH vao cac ngay
khac nhau. Két qua do pH dao dong tir 5,87 dén
6,42. (Bang 2).

Mau nwéc 2: Nwée thiy cuc chwa diéu
chinh pH (M2)

Lay 500 ml nudc thuy cuc truc tiép tir voi
nudc phong thi nghi¢m, khong qua xur ly hay
pha ché, sb luong 20 mau nudc duoc do pH vao
cac ngay khac nhau, tuong tng véi cac ngay do
ciia mau nudc cat. Gia tri pH dao dong tur 7,49
dén 7,80 (Bang 2).

Bang 2. So sanh gia tri pH ctia nudc cat va nudc
thiy cuc trudce khi diéu chinh
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SE 0,038
df 19
t 38,9
P <0,001

TB: trung binh

sd: d6 léch chuin

SE: sai s6 chuan

df: bac tu do

t: gia trj thong ké t

p: p value

M1 (Nuéc cat); M2 (Nudce thay cuc);
M3 (Nudc thuy cuc + HCI 0,1N)

C6 su khac bi€t c6 ¥ nghia théng ké giita
pH nudc cat (pH < 7) va nudce thiy cuc.

pH nudc thuy cuc cao hon o rét (pH > 7).

Mdu nwéc 3: Nwéc thiy cuc di diéu
chinh pH (M3)

Lay 500 ml nudc thay cuc tir voi nudc
phong thi nghiém (st dung 20 mau nuéc thiy
cuc vao cac ngay khac nhau). Tién hanh diéu
chinh pH bang cach nho ting giot dung dich
HCI 0,IN vao 20 mau nudc thily cuc vao céc
ngay khac nhau, khudy déu va theo ddi su thay
d6i pH bang pH ké dién tir.

Qua trinh b6 sung acid dugc dung lai khi
pH cua mau nudc dat gia trj xap xi pH cua
nuéc cit trong phong thi nghiém, nam trong
khoang 5,5-6,5 theo tiéu chuan TCVN 4581-89
(Bo Y té, 1989; Enviroliteracy Team, 2025;
Biology Insights, 2026). S6 luong giot HCI
0,IN can thiét dé dat duoc gia tri pH nay duoc
ghi nhan bang cach dem tryc tiép s6 giot HCI
0,1N: mdi 1an bép nhe dng nho giot nhya dé tao
mot giot, dém va ghi lai tong s6 giot da nho.

Trong thi nghiém nay, pH cua nuéc thuy
cuc sau khi diéu chinh dat 5,94-6,05 khi bo
sung 44-48 giot dung dich HCI 0,1N (Bang 3).

Bang 3. So sanh gié tri pH ciia nue cit va nude
thiy cuc trudce va sau khi diéu chinh pH bang HCI

Miu nuée pg;gl pg;zv? X2- X1
1 6,42 7,49 1,07
2 6,20 7,52 1,32
3 6,36 7,56 1,20
4 6,29 7,70 1,41
5 6,15 7,62 1,47
6 6,23 7,53 1,30
7 6,20 7,50 1,30
8 6,15 7,49 1,34
9 6,21 7,51 1,30
10 6,30 7,50 1,20
11 6,10 7,50 1,40
12 6,12 7,55 1,43
13 5,87 7,57 1,70
14 6,00 7,54 1,54
15 6,04 7,70 1,66
16 6,09 7,59 1,50
17 5,99 7,58 1,59
18 5,94 7,80 1,86
19 6,01 7,72 1,71
20 5,90 7,60 1,70

TB 6,13 7,59 1,48
sd 0,17

0,IN
) S giot
Thé HCI
tich p}glz 0,IN plg(m p%ﬁ/“m—xs X2-X3
o | &2 | o | X3 [ XD
vao
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500 | 7,49 | 44 | 6,04 | 6,42 | 0,38 | 1,45
500 | 7,52 | 45 | 6,01 | 6,20 | 0,19 | 1,51
500 | 7,56 | 45 | 6,04 | 6,36 | 0,32 | 1,52
500 | 7,70 | 48 | 6,02 | 6,29 | 0,27 | 1,68
500 | 7,62 | 47 | 5,99 | 6,15 | 0,16 | 1,63
500 | 7,53 | 45 | 6,02 | 6,23 | 0,21 | 1,51
500 | 7,50 | 45 | 6,02 | 6,20 | 0,18 | 1,48
500 | 7,49 | 44 | 6,03 | 6,15 | 0,12 | 1,46
500 | 7,51 | 45 | 599 | 6,21 | 0,22 | 1,52
500 | 7,50 | 45 | 594 | 6,30 | 0,36 | 1,56
500 | 7,50 | 45 | 6,00 | 6,10 | 0,10 | 1,50
500 | 7,55 | 45 | 6,05 | 6,12 | 0,07 | 1,50
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M1 (Nudc cét); M2 (Nude thuy cuc);
M3 (Nudc thuy cuc + HCI 0,1N)

Bang 4. Lap thang mau do pH v&i dung dich acid

S6 TT Ml M2 M3

O[lffcsl‘]) ;10'M | L;10'M | 1;10'M
O[‘;I%Sl‘]) 2,10°M | 2;10°M | 2;10°M
O[ll‘fcsl‘]) 310°M | 3;10°M | 3;10°M
O[‘}llfv’csl‘]) 4,10%M | 4;10*M | 4;10*M
O[‘;Igcsﬁ’ 510°M | 5,10°M | 5,10°M

500 | 7,57 | 45 ] 6,05 | 5,87 |-0,18 ) 1,52 Bang 5. Lap thang mau do pH v&i dung dich base
500 | 7,54 | 45 6,01 | 6,00 | -0,01 | 1,53 38 TT M1 M2 M3
500 | 7,70 | 48 6,04 | 6,04 | 0,00 | 1,66 Ong $6-
> . -1 . -1 . -1
500 | 7,59 | 46 6,04 | 6,09 | 0,05 | 1,55 [NaOH] 107 M 10" M 10" M
500 | 7,58 | 46 | 596 | 5,99 | 0,03 | 1,62 Ong sb; R S BN
[NaOH] 2; 10 M 2; 10 M 2; 10 M
500 | 7,80 | 48 | 6,04 | 5,94 | -0,10 | 1,76 _ .
Ong s0; 103 . 103 - 103
500 | 7,72 | 48 6,01 | 6,01 | 0,00 | 1,71 [NaOH] 3;10°M 3;10° M 3;10° M
500 | 7,60 | 47 6,02 | 590 | -0,12 | 1,58 Ong $&:
> . 104 . 104 . 104
TB | 7,59 6,02 | 6,13 | 0,11 | 1,57 NaoH] | #107M | & 10°M 14 107M
sd 0,13 | 0,08 Ongsoi | o yosn | 5. 105M | 5:10°M
SE 0,03 | 0,018 [NaOH]
df 19 19 Bang 6. Dung chi thi mau Xanh Thymol, Methyl
da cam, Methyl do dé quan sat bién d6i mau cua
t 3,9 | 873 chi thi trong 3 mau nudc (thang mau do pH véi
p 0,01 |<0,001 dung dich acid)
C6 sy khac biét c6 y nghia thong ké giira S6 TT M1 M2 M3
pH nudc thuy cuc trude khi chinh pH (pH > 7) One sé:
va [ch1]’ 1;10'M | L10'M | 1;10'M
nudc thuy cuc sau khi chinh pH (pH < 7), gid . A
tri pH cta nudc cat va nude thuy cuc sau khi Ong s0; 2:102M | 2:102M | 2;102M
diéu chinh bang HCI 0,IN déu nam trong [HCI]
khoang pH nudc cét (pH < 7), nhung van c6 sy Ong sb; 103 103 103
khac biét ¢6 ¥ nghia théng ké. e | B1OM | 10T M 3107 M
Thyre hién thi nghiém lap thang mau do pH Ong sb;
cua dung dich tir 20 mau nuée cat, 20 mdu [HCl]’ 4,10°M | 410*°M | 410*M
nude thiy cuc va 20 mdau nuée thiy cuc da A;
chinh pH nhu sau: O[rﬁgcsi?, 5,10°M | 5,10°M | 5,10°M
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Béang 7. Dung chi thi mau Phenolptha- lein;
Alizarin vang, Indigo Carmine d€ quan sat bién
d6i mau cua chi thi trong 3 mau nude (thang mau
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Mbi 6ng c6 5ml dung dich HCl nong do nhu
bang 6 va 2 giot chi thi Methyl da cam

Nhan xét: Mau sic dung dich trong cac dng
nghiém tir vi tri 1 dén 5 khi st dung nudc cat la
tuong déng voi mau sic quan sat dugc trong cac
ong nghiém twong tng khi sir dung nudc thuy cuc
va nudc thuy cuc di dugc didu chinh pH. Két qua
thi nghiém cho thay chi thi Xanh T hymol va chi thi
Methyl da cam c¢6 khoang pH chuyén mau phu hop
va On dinh trong ca ba moi truong: nudc cat, nudc
thuy cuc va nudc thiy cuc da diéu chinh pH.

Ong1 | Ong2 Ong 3 Ong 4 Ong 5

do pH véi dung dich base)
S6TT M1 M2 M3
S\?fos% L1I0'M | L;10'M | 1;10'M
%foséj 2;102M | 2;102M | 2;102M
S\?fosgj 3;10°M | 3;10°M | 3;10°M
%fosgj 4;10°M | 4,10*M | 4;10M
%lagosgj 510°M | 5;105M | 5,10°M

Moi ong nho 2 giot chi thi mau moi loai va
quan sat mau sac cac ong, két qua ghi nhan tai
Bang 8.

2. Phan tich két qua mau sic thé hién qua
hinh anh thi nghiém
Két qua hién thi mau ghi nhan nhu hinh
anh cua bang 8.

Bang 8. Két qua mau sic thé hién qua hinh anh
thi nghiém

Mbi dng c¢6 5ml dung dich HCl ndng d¢ nhu bang
6 va 2 giot chi thi Methyl do

So sanh thang mau do pH cua dung dich acid
trong cdc ong nghiém khi dung nudc cat, nuoc thuy
cuc va nueoc thiy cuc da chinh pH

| Ong1 | Ong2 | Ong3 | Ong4 | Ong5 |

Madi 6ng c6 5ml dung dich HCI nong do nhu
bang 6 va 2 giot chi thi Xanh Thymol

| Ong1 | Ong2 | Ong3 | Ong4 | Ong5 |

Nhan xét: Doi v6i chi thi Methyl do, mau sic
dung dich trong cac 6ng nghiém tir vi tri 1 dén 3 khi
st dung nudc thuy cuc la twong ddng v6i mau sic
quan sat dugc trong cic dng nghiém twong tmg cia
moi trudng nudc cat va mdi trudng nude thiy cuc
da duoc diéu chinh pH bang HCI (déu c¢6 mau do).
Tuy nhién, tai cac 6ng nghiém 4 va 5, mau sic dung
dich trong mdi truong nudc thiy cuc cé sy sai léch
so voi hai moi truong con lai.

Cu thé, trong moi trudng nudc cit va moi
truong nudc thuy cuc di diéu chinh pH, dung dich
tai dng nghiém 4 c6 mau do va tai dng nghiém 5 cb
mau cam, trong khi d6 & moéi trudng nudc thiy cuc
chua diéu chinh, ca hai 6ng nghiém 4 va 5 déu co
mau vang. Piéu nay cho thay khi st dung nudgce thuy
cuc chua diéu chinh, khoang pH chuyén mau cta
chi thi Methyl do khong phu hop voi khoang pH
chuyén mau quan sat duoc khi st dung nude cat.

Khi pH ctia nudce thuy cuc duoc diéu chinh vé
gan v6i pH cua nude cat, khoang pH chuyén mau
cua chi thi Methyl do quan sat dugc tré nén tuong
déng v6i két qua thu dugc trong méi trudng nude
cat. Két qua nay cho thay gia tri pH cua dung moi
¢6 anh huong dang ké dén khoang pH chuyén mau
cua chi thi Methyl do trong phuong phap xac dinh

H bang so mau.

i Mau Methyl do: | Mau Methyl do:
Diéu kién | 6ng4do, ong5 | dng 4 vang, dng
cam 5 vang
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Ml 20 0
M2 0 20
M3 20 0

Két qua cho thiy nudc thity cuc chwa chinh pH
cho phan ung mau Methyl dé 6ng 4, éng 5 hoan
toan khac so véi nudc cét (0% tuong dong). Sau khi
diéu chinh pH, nuéc thiy cuc cho phan tmg mau
Methyl dé 6ng 4, dng 5 hoan toan twong dong véi
nuée cat (100% tuong dong). Kiém dinh McNemar
(Tuén, N. V, 2014). cho thay su thay ddi nay ¢ ¥
nghia thong ké (x> = 20, p < 0,001), chung minh
rang viéc diéu chinh pH gitp nude thuy cuc tré nén
tuong dong véi nude cat trong quan sat mau chi thi
Methyl do.

So sanh thang mau do pH cua dung dich base
trong cdc ong nghiém khi dung nuoc cat, nuoc thuy
cuc va nwoc thuy cuc da chinh pH

Khoa hoc Strc khoe

Nhan xét: Mau sac dung dich trong cac 6ng
nghiém cua thang mau base, tir vi tri 1 dén 3,
khi st dung nudc cit 1a tuong ddng voi mau
sdc quan sat duoc trong cac 6ng nghiém twong
ung khi st dung nudc thuy cuc va nudc thuy
cuc da duoc diéu chinh pH. Két qua thi nghiém
cho thiy cac chi thi Phenolphthalein, Alizarin
vang va Indigo Carmine c6 khoang pH chuyén
mau phu hop va 6n dinh trong ci ba moi
truong: nude cat, nude thuy cuc va nude thuy
cuc da diéu chinh pH.

3. Phén tich két qua do pH dung dich HCI
pha biang nuéc cat, nwéc thiy cuc truéde va
sau khi chinh pH
Bang 9. Két qua do pH dung dich HCI pha bing
nudc cat, nudc thiy cuc trude va sau khi chinh pH

Ong 1 Ong2 | Ong3 | Ong4

M&i éng c6 5ml dung dich NaOH ndng d6 nhu
bang 7 va 2 giot chi thi Phenolphthalein

Kiém tra pH dung dich HCI theo thtt
. . tuy
Ong s0; ]
(HCI] Lol | 3 4 ]S
10" | 102 | 10° | 10* | 107
M M M M M
pH Iy thuyét | 1 2 3 4 5
Ml 1,03 | 1,90 | 3,03 | 4,02 | 5,70
M2 1,08 | 2,04 | 3,35 | 7,27 | 7,41
M3 1,02 | 2,01 | 3,02 | 4,48 | 5,76

Ong 1 Ong2 Ong3 Ong4

Mdi 6ng c6 5ml dung dich NaOH ndng do nhu
bang 7 va 2 giot chi thi Alizarin vang

Ong 1 Ong2 Ong3 Ong4 Ong5

M3

Mdi 6ng c6 5ml dung dich NaOH ndng do nhu

bang 7 va 2 giot chi thi Indigo Carmine

4. Thao luan két qua nghién ctru

Theo 1y thuyét, chi thi Methyl dé c6 mau
dé trong mdi truong cé pH < 4,4 va c6 mau
vang trong moi truong c6 pH > 6,2; trong
khoang pH tir 4,4 dén 6,2, mau sic cua chi thi
chuyén dan tir d6 sang vang (Bang 1).

Khi str dung nuéc thuy cuc dé pha ché cac
dung dich thi nghiém, giad tri pH do dugc lan
luot tai cac dng nghiém la: ong 1 (pH = 1,08),
ong 2 (pH = 2,04), 6ng 3 (pH = 3,35), 6ng 4
(pH = 7,27) va éng 5 (pH = 7,41) (Bang 9). Do
pH tai cac dng nghiém 4 va 5 16n hon 6,2 nén
dung dich thu dugc c6 mau vang, phu hop voi
khoang chuyén mau cua chi thi Methyl do theo
1y thuyét.

Trong khi d6, khi sir dung nudc thuy cuc
d3 duogc diéu chinh pH bang dung dich HCI dé
pha ché, cac gia tri pH do duoc tuong tng 1a:
ong 1 (pH = 1,02), 6ng 2 (pH = 2,01), dng 3
(pH = 3,02), 6ng 4 (pH = 4,48) va éng 5 (pH =
5,76) (Bang 9). Vi cac gia tri pH nay, dac bi¢t
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tai 6ng 4 va 5 nam trong khoang chuyén mau
cua chi thi theo ly thuyet ong 4 (pH = 4), va
bng 5 (pH = 5), mau sic dung dich quan sat
duoc phu hop véi thang mau chudn cia Methyl
do (Bang 1) (Hoai, B. V, 2022; Dung, N. T,
2017; Sabnis, R. W, 2008).

20 mau nuée thiy cuc duoc 1y truc tiép tir
voi nudc phong thi nghi€ém (500 ml), khong
qua xu ly, va dugc do pH trong cac ngay khac
nhau. Két qua thu dugc dao dong tir 7,49 dén
7,80 phu hop véi quy chuan ky thuat vé chat
lugng nudce sach st dung cho muc dich sinh
hoat (BO Y té, 2024, Téng cuc Tiéu chuin Po
luong Chat luong, 1989; World Health
Organization, 2017).

Gia tri pH cua nudc cat va nudc thuy cuc
sau khi diéu chinh bang HCl 0,IN van co su
khac biét c6 y nghia thong ké. Tuy nhién, pH
nuée thiy cuc sau khi diéu chinh bang HCI
0,IN van nam trong khoang pH cho phép cua
nuwéc cat (5,5-6,5) (Bo Y té, 1989;
Enviroliteracy Team, 2025; Biology Insights,
2026). Do d6 nudc thay cuc sau khi diéu chinh
béng HCI 0,1N tao diéu kién phan Ung tuong tu
nuéc cit, din dén phan Gng mau quan sat duoc
khong c6 su khéc biét.

Két qua ciing cho thay sau khi diéu chinh
pH, ty 1& phu hop giira nudce cat va nude thiry
cuc tang tir 0% 1én 100%. Kiém dinh McNemar
cho thay sy thay ddi nay co y nghia thong ké (p
<0,01), cho thay sy cai thién r6 rét sau khi hiéu
chinh pH. Piéu nay goi y rang viéc diéu chinh
pH co thé giup nudc thiy cuc cho phan tmg
mau tuong dong voi nude cét, va cd thé xem
xét st dung thay thé trong thi nghiém 1ap thang
mau do pH cua dung dich.

Tu cac két qua trén cho thay sy khac biét
vé mau sic dung dich trong thi nghiém str dung
nuée cit va nude thuy cuc chu yéu Xuét phat tir
su khac biét vé gia tri pH cua moi truong dung
modi. Khi pH ctia nudc thiy cuc duoc diéu
chinh vé khoang pH = 6, twong duong voi
khoang pH cia nudc cat (5,5-6,5) (Bo Y té,
1989; Enviroliteracy Team, 2025; Biology
Insights, 2026) sir dung trong thi nghiém, két
qua quan sat mau cua chi thi Methyl do tré nén
tuong dong, dap (mg yéu ciu cta phuong phap
xéc dinh pH dung dich bang so mau.
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Tir cac két qua nghién ctru thu duogc, ¢ thé
nhan thiy rang viéc didu chinh pH ciia nudc
thuy cuc vé khoang pH =~ 6, twong duong véi
khoang pH cua nuéc cit su dung trong thi
nghiém, cho phép c6 duoc két qua quan sat
mau cua cac chi thi pH phu hop voéi thang mau
chuan trong thi nghiém 1ap thang mau xac dinh
pH dung dich.

Trong pham vi nghién ctu nay, nudc thuy
cuc sau khi dugc didu chinh pH cho thiy kha
ning str dung thay thé nudc cét trong mot sd thi
nghi¢m so mau pH co ban, dac biét trong diéu
kién phong thi nghiém giang day. Cach tiép can
nay gop phan giam chi phi va cong lao dong
trong viéc chuan bi va van chuyén nudc cat,
nhit 1a dbi véi cac phong thi nghiém & khu vuc
vung sau, vung xa, noi diéu kién co s¢ vat chat
con han ché.

Gi61 han nghién ctru: ngudn nudc thuy cuc
c6 thé thay doi theo dia phuong, thoi diém va
thanh phan ion hoa tan, vi vy can kiém tra pH
trude khi 4p dung.

Khuyén nghi: nudc thity cuc sau khi chinh
pH chi dung trong phong thi nghiém dé thay thé
nude cat trong mot so thi nghiém so mau pH co
ban phuc vu giang day, khong khai quat thay
thé nuéc cit cho moi phan tich héa hoc yéu cau
do tinh khiét cao.
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