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XAC DINH, PANH GIA “D0 CUNG TONG” TRONG NUGC GIENG
SINH HOAT CUA MOT VAIHO DAN G TO DAN PHO 15,
PHUONG BAC LY, THANH PHO PONG HOI

HOANG THI CAM CHUONG’, NGUYEN THI DIEU LINH’, HOANG THI THUY VUNG®
PHAM THI THU LOAN®, DUONG DINH QUAN®, NGUYEN MAU THANH®

°Lép DHSP Hoéa hoc K53, Truang Pai hoc Quang Binh

°Lép BHSP Hoéa hoc K52, Trudng Pai hoc Quang Binh

‘Khoa Khoa hoc Tu nhién, Truong Dai hoc Quang Binh

1.Ditvan dé

Nudec la tai nguyén vo cung quan trong vaquy gla dbi véi su ton tai cia moi sinh vat, d6 1a khoi
nguon cua sy song. Tuy nhién cung voi su phat trién cua khoa hoc cong nghe qua trinh do thi hoa
dién ra manh mé, nhu cau cua con ngucn ngay cang duoc nang cao, cudc song ngay cang cai thién.
Kéo theo do la cac van d& 6 nhidm méi truong, 6 nhidm ngudn nudc ngiy cang nghlem trong do
chat thai ciia cac nha may, xi nghi€p, cong trinh d0 thi thai ra moi trudng chua qua xir 1y, cac chat
thai ran do con nguoi str dung trong sinh hoat hang ngay khong duoc thu gom dé xu Iy triét dé da
lam 6 nhiémva anh huong dén chatluong cua cac ngudn nudce ngam. Chung ta dd va dang su dung
ngudn nude ngdm nay dé phuc vu cho a an ubng, sinh hoat cua minh. Vi vay, van dé sire khoe cua
connguoi dang bidedoa nghlem trong néunhu chat luong nudc khong dugcdambao[2,4].

Nuéc cung 1a nude ¢6 chira cac cation Ca™, Mg” (M) tur do ¢ dang mudi tan nhu Ca(HCO )25
Mg (HCO,),, CaCl,, MgClz, MgSO,, CaSO, (ittan)... D cing téng dugc xac dinh bang tong cong
ham luong cation (M*) va dugc bleu thi bang mg CaCO,/lit. N6 anh hudng xau téi strc khoe con
ngudi, lam tang nguy co bi soi thin va cac bénh khac, ngoai ra trong sinh hoat va san xuat nuge
ctng lam tic nghén ndi hoi gay lang phinhién li¢u, nang lu:orng, lam tang nguy co chay no mat an
toan. Dung nudce cung dé glat gi s€ lam giam tac dung ctia xa phong... Tuy thanh phd Pong Hoi
da c6 nha may nudc sach va cung cap nude dén daidaso nguou dén nhung mot by phan khong nho
sinh vién tai Truong Dai hoc Quang Binh, mot s6 ho déan van con dung nuge g1eng cho vi¢c sinh
hoat hang ngay cua minh, dac bi¢t 1a an, ubng. Tir thuc té d6 nhom tac gia chon de tai: “Xdc dinh,
danh gia dp cirng tong trong gleng nudc sinh hogt clia mgt vai hy din 616 din pho 15, phu’o’ng
Bac Ly, thanh pho Déng Héi” nham muyc dich van dung kién thtrc minh da hoc vao thuc tién dé
kiém tra do clmg tong trong nude ciia mot sb gleng ma chinh nhom tac gia dang dung cho sinh
hoat. Vi hy vong dong gop thém thong tin v€ dg cliing tong trong nude, tr do so sanh vai tiéu
chuin Viét Nam (TCVN) vé chit lugng nude sinh hoat. B gbp phan phuc vu cho van dé an toan
chat lugng nurde, bao vé stic khoe con ngudi.

2. Thuc nghiém va phwong phap nghién ciru

2.1. Thiét bi, dung cu

Dung cu thuy tinh: pipet, buret, cic, binh hinh non, 6ng nghiém, binh dinh mirc, phéu, diia
thay tinh...

-Canphantich (10"g) dién tr AUW 220D Shimazu;

- May do pH FE20 FiveEasy ™, thang do pH....

2.2. Héa chit
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- Dung dich chun EDTA 0,002M (Na,C, H,,N,0,viét tit1a Na,H,Y)

- Nudc giéng (thudc khu vue t6 dan phd 15, phuong Béc Ly, TP. Dong Hoi)

-Hon hop dém NH,-NH,CI (pH=9-10)

- Chi thi EriocromdenT

2.3. Phwong phap nghién cliru

2.3.1. Pham vi nghién ciru

- Pham vi nghién ctru: Mot s giéng (G) nude sinh hoat & t6 dan phé 15, phuong Béac Ly, TP.
Poéng Héi, tinh Quang Binh.

- Thoi gian nghi€n ciru: Tir thang 01 dén thang 05 nim 2014.

2.3.2. Chuan bi mau

- Quy cach ldy mau: Tai mdi mat cat trén dia ban, tim hiéu s6 gleng con sur dung cho sinh hoat

chon nhing khoang cich hop 1y dé 1y mau. Khoang cach binh quan 1 giéng nudc cach nhau 800-
1.000m.

- Tan sut lay mau: 2 tuan/1 dot; 1dy mau 5 dot.

- Thiét bi dung mau: Chai polietylen dung tich 500 ml, sach.

-Béo quan mau: Mau nudc sau khi 1ay vao chai, vin nip kin va dé noi thoang mat, c6 nhiét do
6on dinh va dua vé phong thinghiém.

- Thoi gian va diéu kién thoi tiét cac dot ldy mau dugc néu chi tiét trong bang 1:

Bang 1: Th&i gian ldy mau va diéu kién thai tiét
STT | Pot ldy miu Thoi gian, diéu kién thoi tiét
02/03/2014 | Sang, khoang tir 9-11h, thoi tiét nong bic - ning
16/03/2014 | Sang s6ém, khoang tir 6-8h, thoi tiét mat mé
31/03/2014 | Buobi chiéu, khoang tir 15-17h, thoi tiét nong bire - ning
13/04/2014 | Budi chiéu tdi, khoang tir 17-18h, thoi tiét mat meé
26/04/2014 | Budi sang, khoang tir 6-8h, thoi tiét mat me, sau mua

DN AW~

2.3.3. Phwong phap do gia tripH

pH 14 chi s6 do d6 hoat dong ctia cac ion hidrd (H") trong dung dich va vi Vay 1a d¢ axit hay
bazo cua no. Trong cac h¢ dung dich nude, d hoat dong cua ion hidro dugc quyet dinh boi hing
sO di¢n ly cua nude (K,) =1,011 x 10° " &25°C) va twong tac v6i cac ion khac c6 trong dung dich.
Mau sic ctia cac chat chi thi pH co thé duoc chia lam 14 thang béc thong dung (thang pH). Cac
phep do cuc ky chinh xac ¢6 thé thuc hién trén mot khoang pH rong bang st dung cac chat chi thi
co nhiéu trang thai can bang chung véi cac phuong phap quang pho dé xac dinh sy pho bién tuong
d6i cia mdi thanh phan phu thudc pH di tao ra mau cua dung dich. Hodc st dung may do pH.
Trong b4o cao nay chiing toi sir dung may do pH c6 sin trong phong thi nghiém.

2.3.4. Phirong phdp chudn dé complexon [2, 3]

Dung phu’ong phap chuan do complexon truc tlep Pay 1a phuong phap chuan do complexon
don glan va phd blen nhit ding de xac dinh d¢ cung cua nudce. Chiing toi thye hién phép chuan do
tong M** trong mau nude tryc tiép bang EDTA (0 dang mu01 Na,H,Y véi chi thi EriocromdenT
(H,In') va duy tri moi truong pH tu 9-10 trong qua trinh chuan d6 bang hé dém NH,+NH,CI. Xéc
dinh thé tich EDTA di dung trong phép chuan do, tir d6 tinh duoc do cimg ctia nudce theo don vi
mg CaCO//lit.
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3.Két qua nghién ctru
3.1. Quy trinh xdc dinh ham liwong M’" trong nwéc
* Phahoa chat dugc thé hién qua hinh 1:

3 Dung dich Na,H,Y 0,002M. Hoa tan 0,744¢g
Na,H,Y.2H,O phaloang thanh 1 lit.

Hon hop dém NH,-NH,CI1 (pH=10): Tron
70gam NH,Cl véi 570ml NH, déac (d=0,90) va
phaloang thanh 1 lit.

Chi thi EriocromdenT: Thém 10ml dung
dich dém NH,-NH,Cl vao 0,5gam chat chi thi,
thém rugu etyllc vao cho dén 100ml.

* Cac budc tién hanh:

Cho dung dich EDTA vao buret da duoc rua
sach va trang bang EDTA.

Dung pipet hut 4ml mau nudc can phén tich
vao binh tam gidc. Thém Sml hon hop dém
NH,+NH,Cl. Thém 2 giot chi thi
ErlocromdenT lic déu. Chuan do bang dung
dich EDTA cho t6i khi dung dich chuyén tur
mau tim hoa ca sang mau xanh cham nhu hinh
2. Ghi lai gia tri EDTA trén buret. Thyc hi¢n
phép chuan d6 thém 51anrdilay V zpra

3.2. Kétqud phén tich

3.2.1. Xac dinh gia tri pH trung binh

Pé xac dinh gia tri pH trung binh trong
nuge sinh hoat & cac giéng ching to1 su dung
thang do pH va do d9 pH cua nudce moi giéng
trong moi dot tai phong thi nghiém, ghi lai ket
qua pH cuta tng mau nude va tinh trung binh
Hinh 2: Su chuyén mau cta dung dich tirtim hoa ca  theo cong thirc:

sang xanh cham i _ pH, +pH, + pH; + pH , + pH
5

Két qua pH trung binh thé hién qua bang 2.
Bang 2: Gia tri pH trung binh trong cac giéng so véi TCVN

TT | Giéng | Két qua pH trung binh | pH theo TCVN 5502 | K&ét ludn
1 | Gl 7,4 Dat
2 | G2 7,2 Dat
3| G3 7,5 6,0+ 8,5 Dat
4 | G4 7,6 Dat
5| G5 7,4 Dat

Ttr bang 2 cho thay gié tri pH trong nudc giéng sinh hoat cia cac hd din néi trén nam trong
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pham vi an toan cho phép theo TCVN 5502, hay n6i cach khac 1a gia tri pH dat.
3.2.2. Xdc dinh dj cirng tong
- Thé tich EDTA trong cac 1an chudn d6 va thé tich EDTA trung binh cta ting giéng duoc ghi
lai taibang 3: véi 7, - V,+V,+V,+V, +V,
¢ 5

Bang 3: Thé tich EDTA trong cac lan chuan dé

Thé tich cc 1an chuin d¢ (ml) The tich
trung binh
Giéng | Dot
Vi V2 | V3 V4 V5 vV
1 7,20 | 7,00 | 7,30 | 7,10 7,40 7,20
2 690 | 65 | 6,6 | 6,50 6,70 6,64
G1 3 6,90 | 695 | 7.0 | 6,90 6,80 6,91
4 7,00 | 6,90 | 7,10 | 7,10 6,30 6,98
5 6,90 | 7,10 | 7,00 | 7,10 7,20 7,06
1 2,70 | 2,50 [2,70 | 2,80 | 2.70 2,68
2 2,30 | 2,40 [2,10| 1,90 | 2,30 2,20
G2 3 2,20 | 2,30 [2,30| 2,10 | 2,10 2,20
4 2,30 | 2,40 [2,30| 2,50 | 2,40 2,38
5 2,30 | 2,50 [2,50 | 2,40 | 2,50 2,44
1 3,50 | 3,20 |3,30 | 3,30 3,20 3,30
2 3,20 | 3,40 |3,30 | 3,30 3,30 3,30
G3 3 420 | 430 [420| 4,30 | 430 4,26
4 4,00 | 420 [420| 4,30 | 430 4,20
5 420 | 430 [430| 4,20 | 4,40 4,28
1 530 | 5,40 |510| 5,30 5,50 528
2 440 | 4,50 |4,40 | 4,60 | 4,50 4,48
G4 3 5,00 | 5,00 | 490 | 5,00 5,00 4,98
4 5,10 | 520 |5,10| 5,30 5,10 516
5 5,10 | 520 |5,10| 5,10 5,20 514
1 520 | 5,10 | 520 530 5,00 5,16
2 460 | 4,50 |4,30 | 4,50 | 4,40 4,46
G5 3 510 | 480 | 490 | 4,80 | 4,70 4,86
4 460 | 4,70 |[4,50 | 4,70 | 4,70 4,64
5 480 | 4,80 [4,70 | 4,90 | 4,90 4,82
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Tirbang 3 c6 the thay the tich EDTA cac 1an chuan do cuia cac dot thay doi khong dang ké, diéu
dé cho thy thoi tiét 1y mau anh hudng rat it (chwa c6 quy luat) den dd cung tong trong thoi gian
ngan. Mit khac chung toi tinh duoc thé tich trung binh cua mdi giéng trong toan dot, cu thé cho G1

nhu sau:
o= Vi, + Vo, +Vp +Vp +Vi _7,2+6,64+691+6,98+7,06 _ 6,96 (ml): (1)
b 5 5
Phan tig chuan do:

—> M + HiIn MIn + 2H

(phan tng trudc chuan do)

(Mautim hoaca)

—> MIn' + H,Y”" MY* +2H + HIn"
(mau xanh cham)

Ap dung cong thirc Cop Viro = CrpraV e [2,5]

_ ~ CopraV 1, pora _ 0,002.696 _3 ,
=>Cyp =— == =348.107 (mol/li)(2)

H,0

Vay do cimg tong (q) cua nude trong G1 1a:
V 1,.C oy -10°.1000  6,96.0,002.10%.1000
Vo - 4
Tuwong ty trén, 4p dung cong thuc (1), (2) va (3) tinh thé tich trung binh toan dot cia EDTA va
do cung tong cua nudce trong cac gieng con lai ta thu dugc bang 4.
Bang 4: Thé tich trung binh toan dot ctia EDTA, ndng dé M* trong nudc va do citng clia nudc

g= = 348 (mg CaCO,/lit) (3)

TT | Giéng Thé tich trung binh toan dgt NOI\I/II%+69 D cirng ,
V1, (ml)) (mol/lit) (mgCaCOx/1it)
1 G1 6,96 3,48.107° 348,00
2 G2 2.38 1,19.10°° 119,00
3 G3 3,87 1,94.107° 193,50
4 G4 5,01 2,51.107 250,50
5 G5 4,79 2.40.107 239.50

3.3. Banh gia do cimg theo tiéu chudn meéce sinh hoat ( TCVN 5502:2003)

Trén co s¢ dg cung tong trong nudc tinh dugc, ngum ta phan loai va danh gia chat lugng nudce
theo cac thang diém q. C6 nhiéu cach phan loai hay muc do cimg khac nhau, nhung phd bién nhit 1a
phan thanh 4 loai (hay 4 mtic) theo TCVN c6 thang diém tir 0-300 mg CaCO,/I theo bang 5 dui day.

Bang 5: Phan loai d06 ciing theo TCVN 5502 [7, 8]

i Do cirn o oo
Mire (mg CaCOf/l ) Giai thich
I 0-50 Nudc mém
II 50-150 Nudc hoi cing
111 150-300 Nudc cing
v >300 Nudc rat cing
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Ttrtiéu chuan nay chiing t6i di so sanh v&i d6 cting ctia nude & cac giéng da tién hanh chuan do
va két qua thu duoc 6 bang 6:

Bang 6: Két qua so sanh dé citng clia nudc giéng da phan tich véi tiéu chuan an toan cho phép

TT | Giéng (m};‘(’::'crgf/l ) Két luan
1 Gl 348,00 Nudrc rat cling - vurot qua tidu chuan cho phép
2 G2 119,00 Nudc hoi ciing - trong tinh trang an toan
3 G3 193,50 Nudc cing - trong tinh trang an toan; bio dong
4 G4 250,50 Nudc cung - trong tinh trang an toan; bao dong
5 G5 239,50 Nudc cling - trong tinh trang an toan; bao dong

Tirbang 6 chung ta thdy do cimg tong trong nude giam giam theo thir tu: G1 >G4 >G5>G3 >
G2.

3.4.Dé xuét phwong phap xir 1y nwée cing [2, 3, 5]

* Phwong phdp nhig¢t

Co s6 1y thuyét cia phuong phéap nay 1a dung nhiét dé bbc hoi khi cacbonic hoa tan trong nudce
(phuong phap thong dung). Trang thai can bang cta cac hop chét cacbonic s& chuyén dich theo
phuong trinh phan tng sau:

2HCO, — CO,”+H,0+CO,

Ca” +CO,"— CaCoO, |

Nén Ca(HCO,), — CaCO3 1 +CO,+H,0

Tuong tu cho Mg , tuy nhién, khi dun nong, nude chi khir dugc hét khi CO, va giam do cung
cacbonat ciia nuge, con lugng CaCO, hoa tan van con ton tai trong nude.

*Phwong phap hoa chit

Trong thue té ap dung hang loat phuong phap Xt Iy nuge bang hoa chat v6i muc dich két hop
cacion Ca’ va Mg hoa tan trong nudce thanh cac hop chat khong tan dé lang va loc. Cac hoa chat
thudng dung dé lam mém nudc 14 voi, soda Na,CO,, xat NaOH, hydroxit bari Ba(OH),, photphat
natri Na,PO,.

Chon phuong an lam mem nuoc bang hoéa chét can phal dya vao chat luO'ng nuoc nguon va
mirc d6 lam mém can thiét. Trong mdt vai truong hop cé thé két hop lam mém nude véi khir sit,
khtrsilic, khir photphat

Ngoai ra trong moi truorng hop cu thé phai dya trén co ¢ so sanh kinh te ky thuat glua cac
phuong phap, dac bi€t la véi phuong phéap lam mém bang cationit. Chung cat nudc: vé nguyén
tac, nudc cit co thé coi 1a H,O tinh khiét hoan toan.

Loc RO (tham thau ngu:orc) cong ngh¢ loc RO cho phep loai bo gan nhu tat ca cac chat hoa tan
va khong hoa tan ra khoi nude, nude loc RO c6 thé coi 1a H,O tinh khiét (tuy khong bang nudc
cat).

- Phuong phép 1: Khir d6 cting cacbonat ctia nude bang voi
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Khir d9 cting cacbonat cua nuée bang voi ¢ thé ap dung trong truong hop ngoai yéu cau giam
d6 clrmg can phai giam ca do klem cuanudc.

- Phuong phéap 2: Lam mém nudc bang voi va soda (Na,CO,)

Lam mém nudc bang voi vasoda la phuong phap co hi¢u qua d6i voi thanh phan ion batky cta
nude. Khi cho voi vao nudce khir duge do cliing canxi va magi€ ¢ muie tuong duong vai ham lugng
cua ion hydrocacbonat trong nudc.

*“Phwong phdp loc tham thiu RO

Ngoai nhiing phlrong phdp trén thi vao nhirng nam 50 cta thé ki trudc con nguoi da phat minh
ra cong ngh¢ loc nuéc RO bang qua trinh loc tham thau may loc nudc RO cho ra dugc nudc tinh
khiét va loai bo dugc hoan toan cac mudi chira canxi va magié co trong nude.

* Phwong phap su’dung loiloc nano

Vé matky thuat, dé san xuat du:oc mang loc ¢ kich thudc nano d6 la mot bude tién 16n vé& mat
cong ngh¢. Vai mit sang chi véi kich thude l/ty mét, két qua loc sé 1a rat tot. Khong mot loai vi
khuén hay viratnao c6 thé xdm nhap qua mang nay.

4. Két ludnva kién nghi

4.1. Kétlugn

-baxac dlnh gia tri pH ctia 5 giéng nude sinh hoat ciia mot vai ho dan, két qua cho thay gid tri
pH dat tiéu chuan trong nudce sinh hoat.

- Pi chuan d¢, xac dinh dugc dg cliing tong cua nudc trong gleng sinh hoat bang phuong phép
chuan d6 complexon. Két qua cho thay do cting tong trong nudc giam dan theo thir ty G1 > G4 >
G5>G3>Q@G2.

-bPaso sdnh do cung tong xac dinh duogc trong 5 giéng trén véi TCVN vé nudce sinh hoat, két
qué cho thiy G1 nudc rat cimg, vuot murc cho phép G4, G5 va G3 nude cung, nam trong mirc cho
phép nhung theo chung t6i cling d4 dén mirc sap bao dong, riéng G2 nugec mém.

- bi dé xuit duoc cac phuong phap xu ly nudc cimg tir thong dung dén phuong phép hién dai,
tuy theo dleu kién kinh té ctia timg ho dan dé ap dung.

4.2. Kién nght

Vi thoi glan ¢6 han nén nhom nghién ctru chi phan tich 5 giéng nudce sinh hoat dién hinh
trong khu vyc ndi trén, voi chi s6 d6 clng tong, gia tri pH clia nudc trong pham vi cho phép. Vay
xinduara cac kién nghi nhu sau:

- Tiép tuc phan tich céc chi tidu thong dung cua nudce sinh hoat nhu: Mau sdc, mui vi, do duc,
cacham luong antimon, clorua, chi, dong, kém, sat, nitrat...

- Xu ly nude trude khi su dung, dic biét dung trong an udng, dong vién chu tro bt nude may
c6 ddong ho riéng cho sinh vién, véi chinh sach “ding bao nhiéu - trd tién bay nhiéu”m
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