Nghién ciru

PANH GIA SU THAY POI CHi SO PECMANGANAT TRONG
NUGC SINH HOAT LUU TRU TAI HQ GIA PINH

Lé Anh Trung
Phan hi¢u Truong Pai hoc Tai nguyén va Moéi truong Ha Nai tai tinh Thanh Hoa
Tém tit
Cdc hop chdt hitu co trong nuwdc cdp sinh hoat luén tiém an va c¢é khd ning
anh hwong dén chdt lwong nguon nwéc va sirc khée con nguwoi. Bai bdo trinh bay két
qua nghién ciru danh gid sw dao ddng chi sé Pecmanganat tqi thiét bi luu triv nudc
sinh hoat. St dung phirong phirong phdp ldy mau va xdc dinh chi sé Pecmanganat
tai ho gia dinh song ¢ khu vwc phwong Hoang Liét, quan Hoang Mai, thanh pho Ha
Ngi. Két qua phdn tich cdc mdu nwée tai bé ngam va bon inox cho thay: (1) Chi sé
Pecmanganat cua nudc sinh hoat luon co sw dao dong, ting giam lién tuc tai cac bé
lwu triv nu’o”c hé gia dinh trong sudt thoi gian nghién ciru 67 ngay. Tai bé xi mdng
ngam chi s6 Pecmanganat dao dgng trong khodang 3,6 = 20,4 mgO /L; O bon inox, chi
so Pecmanganat dao dong trong khoang 2,2 + 13,3 mgO /L. (2) Tu cung mot du’o*ng
ong cdp nudc chung, khi dwa vao hé gia dinh, mede sinh hoat tai bé ngam cé chi s6
Pecmanganat cao hon bon inox.

Tir khéa: Chi s6 Pecmanganat; Nudc sinh hoat; Phuong Hoang Liét
Abstract

Assessing the change of Permanganate indexin domestic water storage at
households in Hanoi

Organic compounds in domestic water supplies can potentially impact water
quality and human health. This paper presents the results of permanganate index
fluctuations in water storage containers. The study took samples from domestic
water underground cement tank and stainless steel tank in household living in Hoang
Liet Ward, Hoang Mai District, Hanoi and identified their Permanganate index. The
results show that: (1) The permanganate index is always fluctuating, increasing and
decreasing continuously during 67 days of the study. In underground cement tank, the
permanganate index ranges from 3.6 to 20.4 mgO,/L; in stainless steel tank, it ranges
from 2.2 to 13.3 mgO,/L. (2) From the same water supply pipe, after being stored in
household, the domestic water in the underground tank has higher permanganate index
than that in the stainless steel tank.

Keywords: Permanganate index; Domestic water; Hoang Liet ward.
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1. Dat van de luong ngudn nudc cap ¢ cac nudc dang

Nude sach 1a ngudn tai nguyen thlen
nhién quan trong va la nhu cau thiét yéu
trong cudc song ciia moi nguol dan. Theo
thong ké cua Tb chire Y té thé giGi va Quy
nhi dong Lién hiép quéc (WHO-UNICEF,
2015) [7] hién c6 khoang 663 trleu nguoi
khong duoc tlep can cac nguon nudc
udng. Véan dé pho bién anh hudng dén chét

phat trién thuong do hé théng phan phdi,
cung cip nudc (Bartram and Cairncross,
2010) [6]. Hién nay céc nghién cuu cling
nhu bdo cdo cla co quan quan ly chi tap
trung ddnh gid ngudn nudc dau vao hé
thdng xir 1y, chit lugng nudce dua vao, voi
su dung trén mang ludi va voi st dung
cubi mang ludi duong dng phan phdi ma
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Nghién cuu

chua c6 nhiéu cac danh gia, giam sat chat
lugng nudc cap sinh hoat luu trit tai cong
ddng dan cu.

O Viét Nam, nhiéu phuong phap thu
gom va luu trif nudc sach truyén thong 1a
str dung céc loai bé lam bang cacvatliéuva
kich ¢& khac nhau van duoc st dung rong
rdi. Ly do 1 hau hét cac ho gia dinh déu c6
thé trai qua nhitng khoang thoi gian bi gian
doan dich vu cép nudc va nudc thuong
c6 ap luc thap trong hau hét cic ngay. O
Ha Noi, theo mot sd két qua nghién cuu,
céc gia dinh déu phai sir dung thiét b luu
trlt nudc sinh hoat. Phd bién nhét d6 la
m6 hinh bé chira + bom + bdn nudc. Bé
chtra thuong 13 bé xi mang va duoc xay
ngam dudi dat dat & trong hodc ngoai nha
va duoc day kin. Bon nude thuong 1a cac
bon inox/nhya duge dit & trén cao/trén ndc
nha. Véi nhitng cach luu trit nay c6 thé
tiém 4n ra tang cac van dé anh huong dén
chat lugng ngudn nude sinh hoat.

Trong nudc an udng va sinh hoat,
ham luong chét hiru co duoc danh gia qua
chi s6 Pecmanganat. Gidi han cho phép
cta chi s6 nay theo quy chuan nudc sir
dung cho sinh hoat QCVNO02:2009/BYT
12 4 mg/L; nude cap st dung cho in udng
QCVNO1:2009/BYT 1a 2 mg/L; Quy
chuin k¥ thuat quéc gia vé chit lugng
nudc sach st dung cho muc dich sinh
hoat QCVN 01-1:2018/BYT 1a 2 mg/L.
Chi s6 Pemanganat vugt ngudng giGi
han cho phép 1a dau hiéu cho thiy nuéc
bi 6 nhidm cac chat hitu co. Diéu nay cé
thé 1am xuét hién va ra tang cac chét doc
hai trong nudc, anh hudng truc tiép dén
stc khoe con nguoi. Nude sach co chi
s Pemanganat cao ciing s& nhanh chéng
tao réu, tdo trong bé chua, 12 méi truong
thuan loi cho céc vi sinh vat ddc hai phat
trién trong nudc.

Muc dich ctuia nghién ctru nay la danh
gi4 sy thay d6i ciia ham lugng chét hitu co

thong qua chi s6 Pecmanganat trong nudc
sinh hoat tai thiét bi luu trit ho gia dinh.
Vi két qua cua nghién ctru ndy s& c6 y
nghia cho cong tac kiém soét chat luong
nudc an uéng, sinh hoat.

2. Nguyén vat liéu va phwong phap
nghién ciru

2.1. Thiét bi, héa chit cho nghién
cuu

- Dung cu, thiét bi co ban: Can phan
tich ¢ d§ chinh xéc +0,1mg (Shimadzu
AUX 120, Nhat Ban); May do pH co
dd chinh xac +0,2 mV (Hach, Sension
156 pH Meter, M¥); May cat nudc 2 lan
(Aquation A4000D) va cac thiét bi thong
thuong cua phong thi nghiém.

- Héa chat: Cac thudc thir phan tich
déu c6 do sach phan tich cua hang Merk
va Pakshoo; Nudc cat 2 1an méi cit.

2.2. Poi twong nghién ciru

O Ha Ngi, phuong thire Iuu trit nude
sinh hoat phd bién trong cong ddng dan
cu la str dung 02 loai bé: mot bé dat ngam
duéi dét, thuong xdy gach trat xi mang va
bé/bon nudce dat & trén cao (trén noéc nha,
vat liéu lam bﬁng inox). Nuéc cip sinh
hoat theo dlrong ong phan phdi duge tu
chay vao bé ngdm duéi dit, sau d6 duoc
bom 1én bén inox trén cao dé sir dung
cho céac vi tri thap hon cua gia dinh. Hé
thdng bom hoat dong ddéng bd vdi cac
cong tic dong mé tu dong theo muc nude
tai cac bé dé thuln tién trong qua trinh
bom, luu trir va st dung (L& Anh Trung
va nnk, 2016) [4]. M6t s nghién ctru déu
khang dinh kha ning nhidm céc vi sinh
vat trong qua trinh luu trir va st dung la
kha cao, can c6 bién phap khac phuc (Chi
Mai (2014) [2], (Nguyén Phuong Thao,
Nguyén Viét Anh, 2008) [3].

Péi twong nghién ciru cua bai bao
la nudc sinh hoat luu trir tai ho gia dinh
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(cé 6 nguoi) trén dia ban phuong Hoang
Liét, quan Hoang Mai, thanh phé Ha Noi.
Nguon nude 1a nude ngdm tir tram xir 1y
nha may nudc Phap Van dugc luu trir tai
bé xi ming ngam va bom 1én bon inox trén
cao, tir d6 nudc duge dua xudng su dung
trong gia dinh (trong qua trinh nghién ctru
gia dinh khong thau rira cac bé). Bé ngam
dugc xay cung vdi qua trinh xay dung nha
O cua gia dinh, da kha c; hau nhu khong
dugc thau rira dinh ky; bé ¢6 nép day bé‘lng
bé tong dé dé phong bui ban ciing nhu con
trung, coc, chudt,...xam nhép, tuy nhién
chi twong ddi kin khit. B& ngdm duoc dit
ngoai troi, c¢é thé tich khoang 5 m3, dién
tich mat nudc cua bé khoang 3 m? Bon
inox dat trén mai nha, ngoai troi, co thé
tich 1,5 m3; chiéu cao bon nudc 1,47 m;
dién tich tiép xtic khong khi cia bé mat
khoang 1 m% nép bé duoc day kin khit va
dugc thau rira dinh ky 1 1dn/nam. Luong
nudce tiéu thu trung binh cia hd gia dinh
la 16 m*/thang.

Pay 1a khu vuc c6 ngudn nudc bi
nhiém Amoni cao. Nong d6 NH4* trung
binh cia mau nudc nghién ciru khu vuc
nay lay & bé ngdm la 8,49; bon inox la
8,92 (mgN-NH4*/L), twong mg gip 2,8
va xdp xi 3 1an quy chuin nudc sinh hoat
QCVN 02:2009/BYT (Lé Anh Trung va
nnk, 2016) [4].

2.3. Phwong phdp liy va bdo quin
mau

40 mau nudc dugce lay tir bé xi mang
ngam, bon inox trén cao cia hd gia dinh
tai phuong Hoang Liét vao 20 dot khao
sat, moi dot khao sat cach nhau 3 + 4 ngay,
trong thoi gian tir thang 10 dén thang 12
nam 2019. St dung chai nhya PP 500 mL
d3 duoc 1am sach dé 1dy mau. Trude khi
ldy mau, suc trang chai dyng miu bang
chinh nuéc dugc ldy phan tich 3 lan.
Vi bé chira nude ngdm, do yéu cau cia

Nghién ciru

gia dinh chi dugc dung gao sach chuyén
dung, nén chi léy duogc nudc 16p mat va
d6 nhe theo thanh binh dén day chai 13y
mau. Dbi véi bon inox trén cao: md voi
cho nude chay khoang 2 - 3 phiit r6i méi
ldy mau. Van chat nit chai chira mau ngay
sau khi 1dy nudc va bao quan lanh bing
da kho, roi dua vé phan tich ngay trong
ngay tai Phong thi nghiém Phan tich moi
truong cua Khoa Moi truong va Phong thi
nghiém cuia Trung tdm Nghién ctru quan
trac va mo hinh hoéa méi truong, Truong
DPai hoc Khoa hoc Tu nhién Ha Noi.
2.4. Cdac phwong phdp phdan tich

Str dung cac phuong phép phan tich
tiéu chuén, cu thé:

Chi sb
6186:1996

pH, nhiét 49, DO: Phuong phép dién
cuc (Sension 156 -Hach)

D61 voi chi s6 Pecmanganat (trong

Pecmanganat: TCVN

moi ngdy phan tich) luon thuc hién phan
tich mau ddi ching. Cac mau duoc phan
tich dp va két qua 1a gia tri trung binh
ctia 2 1an phan tich song song.

D06 pH, oxy hoan tan (DO) va nhiét
d6 dugc do ngay khi 1dy mau. Trude khi
do mau, tién hanh hiéu chuan céc dién cuc
theo hudng dan ciia nha san xuat.

Thoi gian ldy mau vao budi sang, tir
9h dén 10h.

3. Két qua va thao luin
3.1. Sw bién doi nhiét dé, pH va DO

Khoang dao dong cua nhiét 46, pH
va DO trong sudt thoi gian nghién ctru &
mdi bé dugc thé hién trén Hinh 1:
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Nghién cuu

Nhiét 4o
7,4

50 eS8 g
e 1 o8-8 72
gt s e 2 ]

7,0

o an i
68 0\»/d‘f\\9'/

Nhiét do (°C)

o uw o »n °

64

0 4 711141821252
Thoi g

4246 49 53 56 6063 67
gay)

--8-- BE ngdm

a) Bién dpng nhiét dj

pH

/d\ '{.—\\!{0?;.\\\\ Y
' d L 2 4

04 711141821252832353942464953566063 67
Thoi gian (ngay)

b) Bién dpng pH

o 'r-.,

Bon inox

¢) Bién dpng DO

Hinh 1: Bién dong moi truwong trong bé ngam va bon inox lwu triv nwoc sinh hoat

Nhiét d6 nudce trong thoi gian luu triv
tai cac bé xi mang ngam dudi dat va bé
inox trén cao co6 sy dao dong tur 20,7°C dén
25,9°C. Xu huéng dao dong giita cac bé
kha gidng nhau (Hinh 1.a). Trong khoang
14 ngay dau, nhiét 46 & cac bé déu cao
(> 24,5°C). Céc ngay tiép theo nhiét do
giam, dao dong tur 20,7°C + 23,6°C.

Gia tri pH ¢6 su bién dong nho giita
cac bé nghién ctru, dao dong tir 6,8 +~ 7,2.
Trong mdi bé ciing ludn co su ting giam
nhe (Hinh 1.b). Piéu nay c6 thé do qua
trinh oxi héa Amoni da xdy ra va ion H"
tao ra la nguyén nhan lam cho pH trong
moi truong giam (Lé Anh Trung va nnk,
2017) [5]. Mat khac, ndng do bicacbonat
kha cao (dao dong trong khoang 95,0 +
290,5 mg/L & ngudn nudc thd cdp cho
nha may xu ly nudc) da 1a mot dém nang
kim ham mot phan muc d6 suy giam pH
cua moi truong. Ngoai ra, theo khdo sat
thuc té lwgng nudc ti€u thu cia ho gia
dinh trung binh 1a 16 m3/thang (~ 0,53 m?/
ngay). Nudc trong bon inox duoc ty dong
bom 1én trung binh 1 1in/ngdy; nudc tir
duong dng ty dong chay vao bé ngadm dén
khi déy bé va duoc tu dong bom 1én bon
inox st dung. Vai céch luu trir nay, nudc
tai bé ngam c6 thoi gian luu trit rat 1au do
phuc vu muc dich du phong vé cac su cb
gian doan dich vu cip nudc. Qua do, cé
thé thiy pH tai bé ngdm thudong 6n dinh
hon. Nhin mét cach tong thé, cac bé luu
trir nude cua gia dinh lién tuc dugc nhan

nudc moi theo nhitng chu ky khong xac
dinh ciing 1a mot yéu t6 anh huong dén sy
dao dong gia tri pH trong céc bé.

Gi4 tri DO trong cic bé luu trit nude
dao dong tur 1,0 + 3,8 mg/L. Gia tri trung
binh ctia DO trong bé xi mang ngam dudi
datla 1,5 mg/L, bon inox trén cao 1a 2,1
mg/L. Két qua khao sat cho thdy DO &
bdn inox nhinh cao hon bé ngdm (hinh
1.c). Nguyén nhin c6 thé tai bé ngdm
dusi dat c6 nhiét d cao hon bén inox trén
cao chut it va mirc do xdo tron, hoa tan oxi
trong khi quyén tai bon inox 14 1én hon.

Nhu vdy, oxi hoa tan trong cic bé
nghién ctru cé su khac biét rd rét, trong
khi d6 gia tri pH va nhiét d6 gan nhu
khong thay doi.

3.2.Swdao dong chisé Pecmanganat

Két qua khao sat, phan tich chi s6
Pecmanganat tai bé xi mang ngam dudi
dét, bon inox dat trén cao cua hd gia dinh
dugc thé hién trong Hinh 2. Két qua phan
tich 40 mau nudc cho thay:

- Tai bé xi mang ngam, chi sb
Pecmanganat ban dau ctia dot khao sat 1a
4,7 mgO,/L, sau do tang giam trong 67
ngady nghién ctru. Khoang dao dong cua
chi s6 trong pham vi tir 3,6 = 20,4 mgO,/L.
Gia tri trung binh cia chi s6 Pecmanganat
trong nudc tai bé ngdm 13 9,7 mgO,/L.

- Tai bon inox ciing ¢6 xu hudng
twong tw. Chi s6 Pecmanganat ban dau cua
dot khao sat tai bé inox 12 3,8 mgO,/L, sau
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do tang giam trong 67 ngay nghién clru.
Khoang dao dong ciia chi s trong pham
vitr 2,2+ 13,3 mgO,/L. Gid tri trung binh
cua chi s0 Pecmanganat trong nudc tai bé
ngam 1 6,9 mgO,/L.

Su ting giam ctia chi s6 Pecmanganat
la mot qua trinh lién quan dén nhiéu yéu t6
va rit khé du doan vé tong thé. Bé ngam va
bdn inox trén cao cé cling mot ngudn nude
va théng véi nhau qua hé thong bom. Do
do, sy dao dong cua chi ) Pecmanganat
trong cac bé luu trit chi ¢6 thé c¢é tir hai
nguyén nhan: mot 1a tir ngudn nudc, hai
la tir cac vi sinh vat va cac sinh vat co hoi
sdng trong céc loai hinh luu trit nude.

--@-- Bé ngim
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Nghién ciru

Nguén nude mdi tir duong 6ng lién
tuc dugc cung cAp vao bé ngdm la mot
nguyén nhan lam thay d6i ham luong
chat hiru co tai ddy. Trong qué trinh khao
sat lién tuc xuét hién cic dinh chi sb
Pecmanganat cao va thap; nhung lai c6 xu
hudng tang 1én theo thoi gian luu nudce.
Két qua khao sat tai Hinh 2 cho thiy xac
sudt c6 chi s6 Pecmanganat cao hon luén
1a & bé ngam dudi dat. Piéu nay da cing
¢d cho nguyén nhan thir hai. Ngoai ra,
chat luong nudc trong bé ngam con c6 thé
bi anh hudng tir viéc ngdm nudc ngam
tang nong tir khu vuc xung quanh.

Bon inox

32 35 39 42 46 49 53 56 60 63 67

Thot gian (ngay)

Hinh 2: Chi sé6 Pecmanganat trong cdc bé luu triv

C6 thé giai thich su dao dong cua
chi s6 Pecmanganat do nguyén nhén thir
hai la tir cac vi sinh vat va cac sinh vat
co hoi sdng trong cac loai hinh luu trir
nudc nhu sau:

Trong qua trinh luu trir nudc tai
cac bé chira da xuat hién cdc vi sinh vét
va cac sinh vat co hoi (Nguyén Phuong
Thao, Nguyén Viét Anh, 2008) [3]. Mot
ham lugng nho cht hitu co va su ¢6 mat
ctia amoni ciing mot s6 vi chit khac (phdt
pho, mangan,...) s& 1a “thtc an” dé vi
sinh vat phat trién, gay hién tuong “khong
6n dinh sinh hoc” vé chét lugng nudc sau
xtr 1y; Nude ¢6 thé bi duc, c6 mui va réu,

tao phat trién trong thiét bi luu trir. Day
c6 thé 1a nguyén nhan lam thay ddi chi
s Pecmanganat trong qua trinh lwu trix
nudc.

Thanh phan vi sinh vat bao gdm ca
loai di duong va ty dudng. Trong diéu
kién nay, céc vi sinh vt s& phat trién dé
chuyén hoa chat hiru co thanh NH,’, CO,,
H,O... (L€ Van Cat, 2007) [1] VO’I nuoc
cap sinh hoat, do noéng d6 cac chat hiru
co thap (thé hién qua chi sb Pecmanganat)
nén su hoat dong cua cac vi sinh vat nay
dan bi han ché. Luc nay qua trinh phan
hiy néi sinh xay ra, do la hién tuong
phén huy vi sinh vat, chat dinh dudng tir
cac té bao chét thai vao nudc di lam chi

45

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 30 - nam 2020



Nghién cuu

s Pecmanganat tang lén. Sau d6 chi sd
Pecmanganat lai giam do qua trinh phan
huy chat hiru co tai dién. Thém vao do,
ngudn nudc sinh hoat tai khu vuc nay co
ham lugng amoni cao (~10 mg/L) cling la
mot diu kién phu hop dé cac vi sinh vat
thuc hién qua trinh dong hoa dé xay dyng
té bao va phat trién.

Két qua phan tich trong nghién ctru
nay mai chi danh gia duge nude 16p mat
tai cac bé ngam. Trong thuc té, bé ngam
do khong dugc xdo tron va luu thong lién
tuc, nén trong nhirng khoang tho1 gian nao
d6 cua qua trinh luu trlt da 1am cho 16p
nude phia ddy bé bi yém khi hoan toan
va su khuéch tan cua oxy khi quyen vao
nude kém. Thém nira, do 1a b€ xi mang
dit ngdm dudi dat nén nhiét do thuong
phu hop hon dé céac vi sinh vat phat trién
va tao mang sinh hoc; cung voi d6 1a cod
kha nang bi xdm nhép cua céc sinh vat co
hoi; dan dén tong ham lu’orng chat hitu co
tang lén. O bdn i inox, viéc xdo tron nudc
phu thudc vao nhu cau su dung nude cho
sinh hoat hang ngay cua gia dinh nhung
thuong dugc xao tron t6t hon nhiéu so
v6i bé ngam ngoai ra nhi¢t do ciing dao
dong va rong hon do bé bang kim loai
va dat ngoai troi ¢ trén cao, toc d§ phan
huy chat htu co cua vi sinh vat trong diéu
kién thleu khi 16n hon nhiéu so véi moi
tru’ong yem khi. Tir 6 dan dén qua trinh
oxi hoa chét hitu oy bé inox manh hon
so vdi trong bé ngam Do la cac nguyén
nhén dan dén nudce sinh hoat chua tai bé
xi mang ngam dudi dat c6 ham luong chat
hitu co cao hon tai bon inox.

4. Két lugn

Chi sb Pecmanganat ludén co6 su dao
dong, tang giam lién tuc trong céc bé luu
tr nudc tai ho g1a dinh. Nguyén nhan c6
thé 14 tir ngudn nudc cap ban dau, hai 1a tr
céc vi sinh vat va cac sinh vat co hoi séng
va xdm nhép vao trong cac loai hinh luu
trlt nuée. Ngoal ra, chat lugng nude trong
bé ngam con ¢o thé bi anh hudng tir vige
ngam nudc ngim tang néng tir khu vuc
xung quanh.

Doi véi cdc bé luu trir nude sinh hoat,
an udng, cac ho gia dinh can thiét phai thyuc
hién céc bi¢n phap v¢ sinh moéi truong xung
quanh khu vyc luu trit nude. Pam bao cac
diéu kién dé khong cho sy Xam nhap cua
cac sinh vét co hdi vao trong be nudc, dinh
ky thau rua bé. Bé xi ming ngam dudi dét
thyc té rat it duge thau rua, rui ro khong
dam bao chat luong nudGc cao hon. Nguoc
lai, bé inox dap tmg duoc nhitng diéu kién
vé su thuan tién khi vé sinh bé chia.
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