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Pat van dé

Khi thién tai, 10 lut xay ra, rac, d4t ria troi, phil sa
trong nudc, cong vai chat thai sinh hoat clia con ngudi
lam nudc 6 nhiém nang né, khong thé st dung dé sinh
hoat, kéo theo nguy co dich bénh néu ngudi dan budc
phai sir dung truc ti€p ngudn nudc nhiém ban nay.
Hién tai, ngudi dan vlng IG thudng st dung phén
nhém dé keo tu va lang can, sau d6 khir tring biing
cloramin B. Mét s6 san pham tién dung dua trén phén
va clo da dudc cung cdp dang vién nén 2 trong 1 vi du
nhu Aquatab, Aquasure... Tuy nhién, khi ham lugng
chat hitu co cao, khir tring béng clo ¢6 thé sinh ra cac
san phdm phu déc hai nhu THMs, HAAs .

Ferrate (FeO427), mét dang hop chat st héa tri
6 (Fe(VIl)) dang ran, la hgp chat cé tinh ning kép:
Oxy héa manh va keo tu . Ferrate la mét chat éxy
héa manh trong 1 khoang pH réng vdi dién thé éxy
héa clia nd thay déi tir +2,2V dén +0,7V tly theo
diéu kién acid hay kiém . Trong méi truong acid, fer-
rate |a chat 6xy héa manh hon clo, H,O, va 6z6n .
Hon nita, khi cho vao nudc, Fe(VI) bi khir thanh
Fe(lll), ngay sau d6 qua qua trinh thiy phan Fe(lll)
chuyén thanh Fe(OH); — mot chat cb tinh nang keo
tu. Vi vay ferrate c6 tinh nang kép trong xur ly nudc.

Nhd céc tinh nang nay, ferrate co6 thé xif ly nudc
nhiém bdn dat chét Iugng &n udng théng qua mét
cong doan don gian la hoa tan héa chat vao nudc va
chd lang trong (hodc loc nhanh) dé sif dung. Tur d6
cho thay kha nang (ing dung ferrate nhu 13 mét giai
phap cdp nudc khan cap cho ving I cb tiém ning
rat cao.

Vat liéu va Phuong phap nghién ciu

Hoa chét

Dung dich ferrate dudc diéu ché trong phong thi
nghiém Khoa Méi trudng va Tai nguyén, Dai hoc Bach
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Khoa TP. H6 Chi Minh theo phuong phap cla
Thompson ¢6 néng dé ban dau trong khoang 40-50
mM. Cac thi nghiém dudc thuc hién tir dung dich 10mM
pha ché& ngay truéc khi lam thi nghiém. Phén nhém
Al5(804)3.18H,0 sir dung c6 xuat x(r tir Blc (Merck).

M4&u nudc nghién ctiu

Mau nudc dau vao I4y tir séng Hau trong va ngoai
mua 14, dugc trif lanh 8 49C, khéng quéa 10 ngay. Mau
nuéc trong mua |G duge I8y vao gilta thang 9 nam
2014, thudc giai doan dinh 10. K&t qua phan tich chat
lugng mau nudc dugc trinh bay torng bang 1.

Vi tri Idy mAu cach tram bom nuéc thé clia nha
may nudc Long Xuyén 20m, huéng vé phia dau
nguon, thudc phudng My Xuyén, TP. Long Xuyén,
tinh An giang. Toa d6 10023'01.3’N, 105026'21.0"E.

Phudng phap nghién citu

MAau nuéc duge lam thi nghiém Jar test (20
phat) véi ferrate va phén nhém 4 cac liéu luogng tang

Hinh 1: Vi tri 18y mau nudc nghién clu
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Bang 1. Thanh phan, tinh chét nudc thé séng Hau

trong mua I nam 2014

Théng s6 Pon vi Gia tri n
pH - 7.02 7.30 3
SS mg/L 164+1.15 3
D6 duc NTU 109+2.08 3
Pé mau Pt - Co 0.339+0.006 3
Sat téng mg/L 0.7688 3
CODy, mg/L 19.7310.05 3
UV, cm’’ 0.0436 3
Coliforms MPN/100mlI 29.10* 3
Hinh 2. Hiéu qua xtt ly chét hitu co
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Liéu hrgng phén nhém (mgALL)

dan trong khoang pH tir 5 dén 9.
NuSc sau Jar-test dugc dé ling
tinh trong 1 gi6 sau d6 phéan tich
cac chi tiéu chét luong nudc
(CODpp, @6 maudd duc,
coliform) dugc dé danh gia hiéu
qua x{ ly va so sanh giita 2 loai
phén.

Két qua vao théo luan

Hiéu qua xur ly chét hilu co

Hiéu qua x{r ly chat hiu co
(danh gia qua chi tieu CODyp, )
dudc trinh bay & hinh 2. Két qua
nghién clru cho thay hiéu qua xr
ly chat hitu co cla ferrate nhin
chung cao hon phén nhém. Theo
nghién cltu cia Graham va cdng
su , ferrate sé& phan hly tét hon so
vGi phén ddi véi cac chét hitu co
mach ngan va dé bi oxi hoa, khi .
d6 co ché oxi héa sé& vuot troi so
véi keo tu. Nhu vay, chat 6 nhiém
hitu co & séng Hau tai vi tri nghién
cliu c6 thé bi 6 nhiém chinh tir
chat thai sinh hoat hon 14 humic tir
thugng ngudn. Hiéu qua xir ly chét
hiru co dat cao nhat & pH 5, dat t6i
gan 90% d6i véi ferrate véi liéu
lugng 10 mg/L trong khi d6 phén
nhém chi x{ ly dudc hon 60% véi
liu lugng 12 mg/L. Diéu nay hoan
toan phu hgp véi dac tinh cla fer-
rate la co6 dién thé oxi héa khi
tang khi pH giam . & pH 6, ferrate
ciing c6 thé phan hdy dudc 60%
chéat hitu co, cho thdy kha niang
{mg dung cla ferrate vao thuc té
la kha thi.

Hiéu qua khir tring

Hiéu qua khir tring nudc mat
dudc danh gia théng qua théng s
Coliforms téng sé (goi tat la
Coliforms). Mat dé Coliforms dau
vao la 2,9 10° MPN/100ml. Hiéu
suat khir Coliforms bang ferrate
va phén nhém dudc trinh bay &
hinh 3 va 4.

Tai pH 5, hiéu suat khtr tring
bang ferrate cao dat dudc ngay ca
6 ham lugng ferrate rat thap. &

Tai nguyén va Moi trusng | Ki 2 - Thing 3/2016 95§




liéu lugng ferrate 0.75 mgFe/L, da
c6 thé dat dén hiéu suét loai bd
Coliforms 88.1%. Khi tdng néng
dé 1én 2.5 mgFelL, hiéu suat loai
bd dat 99.7%. Tu néng dé 5
mgFe/L trd 1én, ferrate loai bd
hoan toan Coliforms (5 log).
Tuong tu nhu oxi hdéa chét hitu co,
pH 5 cho hiéu suat kh{r Coliforms
cao nhat so véi cac pH khac trong
nghién c(u, c6 thé nhd vao kha
ndng oxi h6éa cao cla ferrate tai
pH thap. két qua nay hoan toan
tuong déng véi cac nghién clu
trudc day

So véi tat c pH con lai, hiéu
sudt loai bé Coliforms bang phén
nhém tai pH 5 cao nhat, dat
75.9% tai 12 mgAl/L. So v6i pH 7

(t6i vu cho keo tu bang phén
nhém), hiéu sudt xi ly Coliforms
tai pH 5 cao hon 16% - 20%. Nhu
vay, so vdi ferrate, kha nang loai
bd Coliforms ctia phén nhém
khéng dang ké: 1log.

Két qua nghién clu ciling cho
thay, ferrate cling c6 kha nang xu
ly d6 duc va dé mau trong nudc,
tuy nhién dat hiéu suét cao nhat
(95%) G cac pH khac 5. Nhu vay,
phai c6 su lua chon pH phu hop
v6i muc tiéu uu tién la chat hiru co
hay d® duc. Hon nita, khd nang
X ly d6 mau va do duc cuta fer-
rate kém hdn phén nhém.
Nguyén nhan chinh la do st dung
ham lugng thdp hon, chéat lugng
boén cin tao thanh khong tét bang

Hinh 3. Hiéu qua loai bd Coliforms cta phén nhoém & pH = 5
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phén nhéom dan dén hiéu qua xd
ly d6 mau va dé duc kém hon do
2 chi tiéu gidm manh do hiéu (ing
keo tu hon la hiéu (ng oxi hoa .

Két luan

S{r dung ferrate dé xtt ly chéat
hitu cg, khif tring nudc va loai bd
dé duc da dugc chdng minh la
hiéu qua trong nghién clu nay.
Khi dung ferrate & liéu lugng toi
uu, pH 5 thich hgp nhat cho qua
trinh loai bd dé mau, sit téng,
CODpyp, va Coliforms (tat ca déu
dat chudn nuéc uéng QCVN
01:2009/BYT). Tuy nhién, ham
lugng d6 duc dau ra tai pH nay chi
chuén cho phép khi stf dung thém
cot loc cat.
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