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VAITRO CUA pH TRONG XU LY NUGC DUGI PAT VA MO HINH LAM
SACH NUGC BANG VAT LIEU VO CO TU NHIEN
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Khoa Pia Chat - Trudng PH Khoa hoc Ty nhién - PHQG-HCM
(Bai nhdn ngay 07 thdang 10 nam 2003)

TOM TAT: pH dong vai tro hét sitic quan trong trong qud trinh hoa ly cia nudc
dudi ddt. Chi s& pH trong nudc ngdm tdng néng & Tp.H6 Chi Minh ngay cang thdp dan
(nghiéng vé méi truong acid) diéu dé ching t3 nudc ngdm & Tp.HCM ngay cang bi 6
nhiém nhiéu hon.

Dé xit Iy nudc ngdm bj 6 nhidm viéc ddu tién la phdi dua nd vé méi truong
trung tinh (pH=7). Nhom tdc gla gidi thi¢u mot s6 mé hinh loc nudc bdng vat ligu vo
co ty nhién, vita don gidn, ré tién va hiéu qud ma ai ciing cd thé lam duoc.

1-MG PAU:

Thanh phd H& Chi Minh 1 mot thanh phd déng dén, dan cu kinh (€ ngdy cang phat
trién, dac biét 12 cong nghiép va dich vu. Do d6, nhu cau nudc st dung cho sinh hoat va
cdng nghiép ngay cang tdng Hién nay, nhu cdu nudc st dung cho sinh hoat va cong nghiép
clia Tp.HCM la 1,5 triéu m 3/ngay. Trong d6 hé thdng nudc mdy do nha nudc quén ly ddp
ttng dugc khodng 60%-70%. S6 con lai 12 do nhdn dan va cdc xi nghi€p w lo li€u bing cdch
khai thic nudc ngdm & cdc do sdu khidc nhau tdy theo diéu kién kinh t&€ ciia cdc don vi va h
gia dinh thong thudng & d6 sdu 25-35m cho dé&n 60-70m (ting I va tang II). Cc ho gia dinh
thudng khai thic nudc ngdm & tang I vi c6 gid khoan va 1dp dat thiét bi ré, vira véi tii tién
moi ngudi, luu lugng di cung cap cho sinh hoat gia dinh. Nhu’ng nudc ngdm ting ndng cla
khu vuc Tp.HCM c6 nhugc diém 12 d& bi nhiém bin do mdt sd khu vuc khong cé 16p sét
c4ch nude che chin bén trén, nudc mit hoda tan cdc chat ban tham tryc ti€p xudng ting dudi.
M6t trong nhitng biéu hién clia nhiém ban nudc ngdm ting ndng khu vic Tp.HCM la chi s0
pH ngay cang ha thdp [5].

I1-VAI TRO CUA CHi SO pH TRONG PHAN UNG HOA LY CUA NUGC:

Néng d6 ciia cdc ion Hidro trong dung dich nudc khong phu thude vao ngudn gdc cla
chiing va dugc xdc dinh bing s& ion ciia nuée: Kw=[H'T*[OH'].

V6i nudc tinh khiét, & nhiét d6 25°C c6 ndéng d6 ion H' bing ndng d6 ion OH" :

[H']=[OH]=10""mol/l. Trong thyc (& ngudi ta hay bi€u thi tinh acid hay tinh kiém cilia nitdc
bang dai lugng pH, pH = -log[H*]. Khi pH=7, nudc c6 tinh trung tinh, pH>7 nudc co tinh
kiém, pH<7 nudc ¢6 tinh acid.

Vai trd cda pH trong nuéc cd ¥ nghia quan trong trong cdc qud trinh héa ly. Khi xi 1y
nudc biing héa hoc, qué trinh chi ¢6 hiéu qua t6i wu v6i mot gia tri pH nhat dinh, trong nhitng
diéu kién nhat dinh. P&i v6i nude dudi ddt néi chung, pH c6 th& thay ddi tir 1.8 + 11; thong
thudng ti¥ 5 + 8. Pic biét § khu vyc Tp.HCM, trong nudc ngdm ndéng pH ngay cang ha thdp,

¢6 nhitng ving hién nay pH dang & ngudng trén trén dudi 4.5 nhv Quén 12, Héc Mén, Tan
Binh, Go Vap [6].
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P6 acid trong nudc ty nhién 1a do CO, hodc acid vd cd quyét dinh. Ham lugng CO,
¢6 thé ¢6 trong nudc do hdp thu tif cdc loai khi trong khong khi hodc do qud trinh oxi
héa sinh hoc cdc chit hitu cd trong nudc tao thanh CO; va nudce. Cédc acid vo cd
thudng ¢ nhiéu trong nude ngam khi chdy qua cdc viing md hodc di qua cdc loai d,
c¢6 chita cdc hop chit luvu huynh nhu FeS, ...

- D6 kiém trong nudc ty nhién 12 do sy thiy phin cdc mudi cda acid y&u (c6 cd kiém
y&u va kiém manh). Ngoai ra con mdt s cdc acid hitu c¢o bén vdi qud trinh oxi héa
sinh hoc, do hoat dong cia tdo tiéu thu CO, trong nutdc lam ting pH.

- PO kiém dugc dinh nghia 1 gid tri bao gom t4t cdc cdc hgp chdt hod tan trong nudc
¢6 thé trung hoa véi acid. Do kiém trong nude dudi dat duge tao bdi cdc ion cacbon
v0 c¢d hién dién trong dung dich. Do d6 khi do dac gid tri d§ kiém, ta c6 thé tinh dugc
gid tri ndng do HCOx™ va CO;* trong nudc dudi dat.

Thong thudng nudc dui dit tang ndng déu chita HCOs vdi ham lugng khd cao. Tuy
nhién hién nay & khu vuc & Tp.HCM do nhiéu nguyén nhin ma nuéc ngdm tang ndng déu
¢6 gid tri dd acid cao va HCOs' it hién dién trong dung dich [3].

- pH d6ng vai trd hét sifc quan trong trong viéc hinh thanh chat lugng nudc va qud trinh

Xt 1y nudc. Ta hdy xem bdng ddi chi€u sau day:

Chi tiéu Rat tot Tot X&u Rat x&u
BODs, mg/l 075415 15425 25+ 4 >4
S& vi khudn Coliform 50 + 100 100 = 5000 | 5000 + 20.000
Trung binh /100ml
pH 6+8.5 5+6 38 +5 <3.8
Clor, mg/l <50 50+ 250 250 = 600 >600
Fluor, mg/] <12 1.5+3 >3

- pH c6 ¥ nghia hét sifc quan trong trong qud trinh xif 1§ nude né gidp cho qud trinh két
bong, tao cin, lam mém nudc, khit sit, diét khudn, ...
- Vit liéu loc vd co thudng dung 1a sdi, san, cdt, than, ... cic vit liéu thudng c6 bé mit
Am vdi gid tri pH tir 7 + 9. D€ tao cdc hat bdng, keo sdt trong qud trinh loc, hiéu qué
cao nhit & pH = 7 (Theo Omelia va Stump) va pH =7 + 9 (Theo Stanley) [7].
- Cdc ion kim loai ¢6 héa tri cao nhir AI’*, Fe?* s& tao ra trong nudc cdc sdn phdm thdy
phan khdc nhau & cdc gid tri pH cao thdp khdc nhau. Cdc lién k&t ion nay ton tai va
tich dién, nhung & mot gid tri pH trung binh nao dé thi chi ¢6 mat cdc hydroxit Nhom
va Sdt dugc két tha va chiing ling xudng ddy.
Vi du: Phuong trinh thity phan cia Nhom: AI** + 3H,0 = AI(OH); + 3H"

Phan ting gidi phéng ra cdc ion H va s& duge khit bing d6 kiém tu nhién cla nudc
(gi4 tri bing HCOy). Trudng hgp d6 kiém ty nhién clia nude thap (pH thdp) khong dd trung
hda ion H* thi cin phdi lam kiém héa nudc (ting pH 1&n).

Khi pH <4.5 thutng xdy qud trinh thiy phén; khi pH > 7.5 1am cho mu&i kiém kém tan,
hiéu qua keo tu i han ch€. Théng thudng phén nhom dat hiéu qud keo tu cao nhat khi
pH=5.5+17.5.

- Phén @ng cda qud trinh oxit héa Fe xdy ra nhu sau:

4Fe®* + 8HCO5 + 0, +10H,0 — 4Fe(OH); + 8H' + 8HCO5
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Thé oxi héa khit cin thiét cho qué trinh oxi héa trén thudng phu thudc vio pH va
dugc tinh theo cdng thitc Eh = 1.34 + 0.177pH. N&u pH cia nudc cang 16n thi thé oxi hda
cang nhd va qud trinh khit sdt dién ra cang nhanh.

- Trong trudng hdp khit tring nudc biing Clo hodc hgp chdt Clo thi pH trung tinh cda
nudc gitip cho qud trinh khi dat hiéu qué cao khi cho Clo vao trong nudc, phdn ¥ng
dién ra nhu sau:

Cl, + H,0 = HOCI + HCl hoic theo dang phan ly : Cl; + H,O =2H" + OCI + CI".

Kha nidng diét tring clia CI' phu thu6éc vao ham lugng HOCI ¢é trong nude, va HOCI phu
thudc vao lugng ion H* (pH) clia nudc.

pH =6 thi HOCI chi€ém 99.5% con OCI chi€m 0.5%.

pH =7 thi HOCI chi€m 79% con OCI chi€ém 21%.

pH =8 thi HOCI chi€m 25% cdn OCI chi€ém 75%.

Piéu d6 cho thdy pH cang ting cao, hiéu qud khif tring nudc bang Clo cang gidm.

- pH ciing 4nh hudng d&n qu4 trinh 1am mém nuwdc, phdn tng 1am mém nudc s& dién ra
triét dé€ khi da dat d€n cin biing bdo hoa cia CaCOs3 va Mg(OH), trong nudc. o] trang
thdi bdo hoa dé, d6 8n dinh clia nudc duge bi€u thi mot gid tri pH, ndo d6 theo cdng
thitc: pHe=pH; + ApH (pH.:d6 pH bdo hda clia nudc & cudi quéd trinh 1am mém;
pH,:do pH clia nuéc & trang thdi tw nhién; ApH: lugng du cdc ion OH cin bé sung dé
ting tdc do phdn (@ng ldng cin; trong trudng hgp khit, d citng cacbonat, ApH=0.5)

I-GIGI THIRU MOT SO MO HINH XU LY NUGC NGAM PON GIAN BANG VAT
LIEU VO CO PA PUGC THU NGHIEM TAI TPHCM.

- Nudc 18 hdng trong trim tich Pleistocen va Pliocen & khu vic Tp.HCM 1a da dang va
phong phu cOn trong trAm tich Holocen nudc c¢6 chit lugng kém va Iuu lugng han
ché&. Phin 16n nudc sinh hoat cia cdc ho gia dinh déu 1ay trong tram tich Pleistocen,
cdc xi nghiép thuong khai thic nudc trong tdng Pliocen. C4 hai ting nay nuéc nhicu
noi bi nhiém phén (hdu hét 1a phén sdt), c6 pH thap.

- Vivayco thé diung cdc mod hinh loc nudc don gidn bing vat liéu vd cd nhu san, sbi,
cit, than, ... vita ré tién via d& tim, don gidn d€ 1am b loc xif Iy nudce. Ty theo didu
kién kinh t& ma c6 thé tu thi&t k&€ tir md hinh don gidn nhat nhu ding x6, vai, phuy
nhywa d&n loai trung binh nhur hé théng loc bing ng PVC ¢114 hodc cao cdp hon la
hd chita loc 2 ngin, 3 ngén, ...

- Loc I qud trinh 1am sach nudc théng qua 16p vat liéu loc nhdim tdch céc cin 10 ling,
cdc thé keo tu va ngay cd cdc vi sinh vt c6 trong nude. K&t qua loc s& cho nude c6
chi't lugng t6t hon vé mit vat 1y, héa hoc va sinh hoc.

e N&u thi€t k& bd loc c6 dong chiy tir trén xudng thi vat liéu ¢6 kich thudc nhd
ndm trén, fo nim dudi. B loc ndy c6 wu diém do chénh 1&ch 4p lue, tdc do
tham nhanh. Nhugc diém 13 vat liéu nhd niim trén hdp thu cdc hat 10 liing
trong nudc 1am gidm d6 réng va khi can rita vt liéu loc, phdi dung dong nudc
thdi ngudc tir dudi 1én lam xdo trdn vat liéu loc.

e NE&u thiét k&€ bd loc c6 dong chay tir dudi 1én, vat liéu kich thudc nhd nim
trén, to nim dudi. Uu diém 12 nudc cin loc ti€p xic vdi hat to trude, trd luc
khong ding k&, mot s6 vat liéu 1o liing dudc gii lai, sau d6 qua 1dp vat liéu
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trung binh va cudi ciing 14 vit liéu nhd nhat (C4t). Do dé hé thdng loc ding
dudc lau dai, nude duge loc tot hon. Nhuge diém 1a luu lugng thap, thudn 1¢i
cho nhitng ndi c6 bén nudc dit trén cao.

Thong thudng ngudi ta sit dung cdc vit liéu loc d& im, don gidn, ré tién, d6 12
san, sbi, cat, d4 hodc khodng cacbonat, than hoat tinh hodc than cii ddp vun
ra. Trong d6 than c¢6 tdc dung hdp thu mui, cdn 10 ling nhd va keo sit. Cit,

san, sbi 12 nhitng vat liéu c6 kha niang hap thu vat ly, giif lai cdc loai cin lo

litng trong nude. Khodng hodc dd cacbonat ¢6 tdc dung ning d6 pH cia nudc,

gilf nudc & trang thdi cin bing.

M5 hinh bd loc ma nhém tdc gid tht nghiém tudn thi theo nguyén tic ning
pH trong khodng 6+8.5, tdng do ciing khong vugt qud 300mgCaCOs/l
(TCVN5944-1995); dé 14p dit, ré tién va ai ciing c¢6 thé 1am dugc. N&u bd loc
xudi thi ting bé day cat, loc ngudc thi gidm bé day cat va ting bé day khodng
dé cacbonat.

Sau day 12 mdt s6 k€t qud do nhém tdc gid thir nghiém:
*K&t qué trién khai & cdc ho gia dinh theo md hinh ding phuy nhya chita vét liéu loc (s6
108/18/46 dudng 3/2 Q10); md ‘hinh loc dang &ng thing ding (s6 18A Nguyén Anh Thi,
Q12) va m6 hinh loc bing hd chita 3 ngin (s6 A3 4p 3 x4 Phudc Ki€ng, Nha Be).

TT | Céc chi tiéu Pon vi K&t qua* Két qua ** K&t qua *%# TC20TCVN
Trudc Trudc Trudc
khi Sau khi khi Sau khi khi Sau khi
Xt ly xir 1y x{r 1y Xt ly xit ly Xt 1y
1 | pH 4.35 6.98 5.32 6.17 5.56 7.50 6.5-8.5
2 | Mau khong | khéng | khéng | khong dd khong
3 | Mui khong khong | khéng | khong khéng khéng khong
4 | B ciing TC | meCaCOy/l 40.00 250.00 25.00 75.00 60.00 290.00 <300
5 | Cl- mg/l (ppm) 22.50 20.00 72.50 70.00 322.85 315.50 <400
6 | HCO3- mg/l (ppm) | 6.0 | 314.15 | 61.00 | 109.80 | 54.90 | 152.50
7 | Ca2+ mg/l (ppm) 2.00 78.20 4.00 24.00 20.04 66.13 75-100
3 Mpg2+ mg/l (ppm) 8.40 13.20 3.60 3.60 2.40 30.00
9 | Feic mg/l (ppm) 0.40 0.18 0.20 0.14 2.52 0.08 <0.30
10 | NO3- mg/l (ppm) 1.00 0.00 0.50 0.00 0.00 0.00 0.00
Ghi chii:

*18A Nguyén Anh Thi Q12 Tp.HCM, luu lugng 120 V/gis.
**108/18/46 dudng 3/2 Q10 Tp.HCM, luu lugng 150 V/gid.
+#%A3 Ap 3 xa Phudc Kiéng Nha Bé Tp.HCM, luu lugng 240 1/gid.
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*K&t qua xit 1y nudc ngdm theo md hinh trong phong thi nghiém do sinh vién Hoang
Huong Nga thuc hién [3]

Hinh 1: Thi nghiém xi¥ 1y chi s&’ pH

Sau Nude Bl B2
(ngay) pH Hye | W v pH Ho%c H', N4 pH H% | H'
1 4.39 22 12 1.56 6.32 52 50 1.25 5.94 64 50
5 442 34 6 1146 | 635 74 70 1.04 5.99 68 60
Sau B3 B4 Bé
(ngdy) v pH H%c H'%. \i pH H%c H, Vv pH H%c H',
1 2.29 6.0 66 60 | 3125 | 571 44 30 260 | 588 | 80 60
5 229 | 6.12 86 $ (3125 I58 |82 38 229 | 6.07 60 60
- 0 0
V (10")/s.m) H%¢, H':, (mgCaCOs/)
KET LUAN:

Tu nhitng nghién citu ly thuyé&t, thif nghiém trong phong va dp dung md hinh loc nudc
ngoai thyc tién clia cdc hd gia dinh & nhitng ving ¢6 chat lugng nudc ngdm khdc nhau,
chiing t6i nhin thay riing:

-Mb hinh loc nu6c dé xit Iy nudc ngdm biing vit liéu vo cd c6 sin, d& tim dé xdy dung
md hinh don gidn, kha thi, phd hgp véi diéu kién kinh t€ cilia tirng hd gia dinh 12 ¢6 cd 4.

-Mo hinh loc bing vat liéu vd cd t¢ nhién 1am cho pH nu6c ngdm ting 1én tr 4.35 dén
7.5. Téng do cing clia nudce sau khi xi¥ 1y ¢6 ting 1én nhung déu < 300mg/l, Cl-, HCO3-,
Ca2+, Mg2+ ¢6 ting 1én sau khi xif Iy nhung déu nhé hon tiéu chudn cho phép ciia Viét Nam
(TC20TCVN) -

-Dic biét x{t Iy biang vat liéu v6 cd, 1am cho ham lugng sit tdng cong gidm xudng rat
dang ké, gidi quyé€t t6t cho khu vire ¢6 nude ngam bi nhidm phén sit.

-NO3- 1a bi€u hién clia 6 nhi€m chat hitu cd. O nhi€m chat hitu cd trong nudc ngim ting
nong & Tp.HCM la ding bdo dong [5]. Vi vdy bd loc biing vat liéu v co c6 khi ning 1am
gidm ham lugng NO; trong nudc ngam, ddp ¥ng nhu cAu nudc sinh hoat cho nhan dan. Tuy
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nhién, van dé x& Iy NO,, NO;™ trong nuéc ngam 12 khd phic tap. Do d6, cin phdi duge thi¥
nghiém bd loc bing vAt liéu theo mé hinh vita néu trén & nhiéu miu nude ngdm c6 mic dd
& nhidm NO,", NO;5 khdc nhau thi mdi cé k&t ludn chinh xdc dugc. Pay 1a k&t qua budc dau,
ching t6i s& nghién citu ti€p tuc van dé nay va s& c6 nhitng cong bo ti€p theo.

THE ROLE OF pH IN TREATING OF GROUND WATER AND MANY
FILTER MODELING BY THE NATURAL INORGANIC MATERIALS

Huynh Ngoc Sang

ABSTRACT: In physical and chemical processes of ground water, pH is a very
important parameter. PH parameter of ground water in HCM city is lower and lower (the
acidity of ground water is hight). This shows that the ground water in HCM city is polluted
more and more. In treating process, at first, the polluted ground water must be treated pH
parameter by a natural reaction. The natural reaction will make the natural ground water
with pH=7. We show many filter models in which we use the natural inorganic materials.
They are normal, cheap and very good. People can use them to filter the polluted ground
water at their house.
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Hinh 3 - Mé hinh loc dang hd chifa 3 ngéin
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