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TOM TAT

Vi nhitng loi thé vé chi phi xay dung, van hanh va bao tri thap, cac ung dung cua bai loc
tréng cdy nhan tao (CW) dé xur 1y nudce thai da tang 1én nhanh chong trén toan thé gidi. Nghién cau
nay st dung cong ngh¢ CW dé xur 1y Crom (Cr) (VI) trong nuéc thai. Cac vat ligu re tién, san co
nhu da voi, vo trau va say duoc tan dung trong thiét ké bai loc trong cay. Da voi va vo trau c6 kha
nang loai bo Cr (V1), hiéu xuat xur 1y lan luot 14 29,9-39,8% va 69,8-79,8%, trong thém siy vao hé
thdng loc trén gitp tang hiéu qua xtr Iy thém tr 5,6% dén 11%. Sau 168h thi nghiém, hiéu qua xu ly
Cr (V1) cua bai loc trong cay nhan tao két hop da voi, vo trau va sy dat 64,9-99,8%. Chat lugng
nudéc thai dau ra cua hé bai loc trong cay nhan tao dat quy chuan Viét Nam vé nudc thai cong nghép
(QCVN 40:2011/BTNMT cot B).

Tir khéa: Bai loc trong cay nhan tao, Crom (V1), vo trau, da voi, say.

1. GIOI THIEU

Cac hop chat chira Crom duoc thai ra méi trudng chi yéu tir ngudn nudce thai cia cac nganh
cdng nghiép nhu thudc da, luyén kim, san xuat thép, ma dién, san xuat bot mau va dét, bao quan gb
(Barrera-Diaz et al., 2012). Theo khuyén céo, Cr (V1) tiém an nguy co gy ra 6 nhiém méi truong
nghiém trong do c6 tinh doc cao va kha nang tich lity vao chudi thirc an (Dhal et al., 2013). Do vay,
can c6 mot phuong phap hiéu qua dé xir ly nuée bi 6 nhiém Cr (VI) trudc khi xa thai nham giai
quyét cac van dé lién quan dén méi truong va suc khoe cong dong.

Cong nghé bai loc trong cay nhan tao (CW) duoc biét dén 1a céng nghé c6 chi phi thap va
than thién véi moi truong. Co ché loai bo 6 nhiém cia cong nghé CW dua trén vat lidu nén, hap thu
thyc vat va hoat dong cua vi sinh vat (Vymazal et al., 1998). Trong thiét ké CW, cac loai vat li¢u
nén thuong dugc lya chon nhu dét, da, soi. Céc vat IIeu da voi, vo triu, sdy sin ¢ tai Viét Nam co
thé duoc tan dung 1am vat liéu cho bi loc trong cay nhan tao dé xur ly & nhiém. Say 1a loai thyc vat
dugc sir dung pho bién trong bai loc trong cay nhan tao dong chay ngam (Sultana et al., 2014).
Trong nghién ctu nay, ching toi thiét ké hé bai loc trong cay nhan tao su dung cac vat |Ieu da voi,
Vo trau va sy ¢ quy md phong thi nghiém nham (1): xac dinh hiéu suat xir Iy Cr (VI) va (2): banh
gia vai tro ctia cac vat liéu khac nhau tac dong dén viéc loai bo Cr (V1) trong hé théng dat ngap
nuéc nhan tao da duogc thiét ké.

2. PHUONG PHAP

2.1. Panh gia kha nang loai bé Cr (VI) caa da véi: Céc thi nghiém BC, TN1, TN2, TN3,
TN4 va TN5 duogc bé tri bang cach can 1an luot Okg, 5kg, 10kg, 15kg, 20kg, 25kg da voi cho vao
tirng xd thi nghiém. B sung 8,5 lit nudc thai ¢6 ndng d6 Cr (V1) 10mg/l vao ting x6 ¢ khéi luong
da khac nhau.

2.2. Danh gi4 kha ning loai bd Cr (V1) cia vé trau: Cac thi nghiem BC, TN1, TN2, TN3,
TN4 va TN5 duoc bd tri bang cach can lan luot Okg, 0,5kg, 1kg, 1,5kg, 2,0kg, 2,5kg vo trau cho
vao tirng x0 thi nghiém. B sung 8,5 lit nuéc thai ¢6 nong do Cr (VI) 10mg/l vao ting xd c6 khdi
lwong vo trau khac nhau.

2.3. Panh gia vai tro caa cia say trong viéc loai bé Cr(VI): Thi nghiém dugc dat trong 2
bé c6 kich thudc giéng nhau. Bé 1 (CT1) chi chira vat liéu loc bao gdm 10cm da voi va Scm vo trau.
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Bé 2 (CT2) gom 10cm da voi va Sem vo trau va 6 khom sdy khang cach 15cm x 15¢m trong trén
16p vat liéu loc. B6 sung 10 lit nudce thai ¢6 nong d6 Cr (V1) 10mg/l vao tung bé.

2.4. D4nh gia kha niing xir Iy Cr (V1) ciia  Phramites austras Cav.
hé bai lgc trong cay nhan tao: Thi nghiém dugc
bd tri nhu hinh 2.1; Thé tich nuéc réng cua binh 1a
10 lit. B6 sung nudc thai chua Cr (V1) vVao teng hé
bai loc c6 thiét ké twong duong cac dai nong do
5mg/l, 10mg/l, 15mg/l, 20mg/l va 25 mg/l vai ki
hiéu twong ng TN1, TN2, TN3, TN4, TN5.

Mai thi nghiém trén tir 2.1 dén 2.4 déu lap
lai 3 lan. Tién hanh liy mau dau ra theo cac
khoang thoi gian Oh, 24h, 48h, 72h, 96h, 120h, Hinh 1. So'do b
144h, 168h.

- Phuong phép 14y mau theo TCVN 6663-1:2011 (ISO 5667-1:2006) va TCVN 6663-3:2008
(ISO 5667-3:2003) va phuong phap xac dinh Crom (V1) theo TCVN 6658:2000.

3. KET QUA VA THAO LUAN

3.1. Kha nang loai bé Cr(VI) cta da voi

Két qua xt ly Cr(VI1) cta vat liéu da voi theo thoi gian duoc thé hién tai hinh 2. Két qua cho
thiy, nong do Cr(V1) giam ngay sau khi di qua 16p vat li¢u da voi. Nong do Cr(VI) xac dinh dugc
trong nudc thai dau ra tai Oh giam tir 15-16% so vdi ban dau. Sau 168h, tai TNS chira 2,5kg da voi
hiéu suat loai bo Cr(V1) cao nhat dat 39,8%. O cac thi nghiém con lai nong 6 Cr(V1) giam tir 29,9-
39,8%. Cac ion kim loai dugc loai bo do su hdp phu tai bé mat vat liéu (Aziz et al., 2008). Déng
thoi, qua trinh hoa tan cia CaCOj3 trong da voi 1am ting pH cua dung dich khién kim loai két tua
dudi dang oxit kim loai hoic mudi cacbonat (Aziz et al., 2008). Hiéu suat loai bo Cr (V1) kha thap
tir 29,9-39,8%. Tuy nhién, diéu nay cho thiy da voi c6 kha nang loai bo Cr(VI). Pé tang hiéu suat
loai bo c6 thé két hop véi cac vt liéu khac.

3.2. Kha ning loai bé Cr(VI) ciia v6 trau

Theo dGi dién bién nong do Cr(V1) khi di qua 16p vat ligu vo trau trong 7 ngay thi nghiém, két
qua dugc trinh bay tai Hinh 3. Két qua thu dugc cho thay nong do Cr(VI) ¢ cac thi nghiém chtra vo
trau thap hon han S0 v&i ddi chimg. Dicu nay ching to rang da co co ché tac dong cua vo trau den
Su suy giam nong do Cr(VI) trong nudc thai. Vo trau c6 dién tich bé mat cao (272,5 m2/g) va Cau
tric bé mat xop gidp vo trau co thé hap phu cac cation vo co. Khi di qua 16p vat lieu vo trau, nong
d6 Cr (V1) trong nudc thai da giam 69,8-79,8% (Hinh 3). Tuy nhién, néu st dung riéng biét vat liéu
nay can cha y dén diéu kién méi truong (pH), ham lwong vo trau sir dung hoic c6 thé két hop véi
c4c vat liéu khac dé tang hiéu qua xu ly.

3.3. Vai tro caa say trong xir ly Cr(VI)

Nudc thai nhiém Cr(VI) dugc cho vao hai bé thi nghiém sir dung say va khdng sir dung say
duogc dat song song. Theo ddi dién bién néng do Cr (VI) trong 7 ngay, két qua duoc trinh bai tai
hinh 4. Két qua cho thdy, c6 su khac biét rd rang gitta hai cong thic thi nghiém sir dung say va
khong sir dung say. Nong d6 Cr (V1) tai CT2 ludn thap hon 0,56-1,1 mg/l so véi CT1. Sau 168h thi
nghiém, tai CT2, hiéu suat xu Iy Cr (VI) dat 99,3%, nong d6 Cr (VI) con lai trong nudc thai la
0,07mg/1 dat quy chuan cho phép. Két qua nay tuong déng hoic cao hon so véi cac nghién ctu sir
dung say truéc day (Vymazal et al., 1998, Sultana et al., 2014). Sy chénh léch gitra hiéu suat xu ly
Cr(VI) caa hai cdng thic trong ciing mot diéu kién thi nghiém cho thay say da 1am ting hiéu qua xir
ly Cr(V1) caa béi loc trdng cay.
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Hinh 2. Khd nang xi Iy Cr(V1) ciia dd véi. Hinh 3. Khd ndng xii Iy Cr(VI) ciia vé trdu.
3.4. Kha ning xir Iy Cr (V1) cia hé bai loc trong cay nhan tao
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Hinh 4. Dién bién nong d@é Cr(VI) trong hai hé ~ Hinh 5. Khd ndng xir Iy Cr(VI) cia hé bai loc
thi nghi¢m su dung sdy va khéng si dung sdy. trong cay nhan tgo.

Nudc thai chira Cr (V1) véi cac nong do khac nhau duoc dwa vao hé béi loc trong cay nhan
tao trong 7 ngay, két qua trinh bay tai Hinh 5. Két qua thu dugc cho thiy, voi nong do dau vao la
5mg/l, sau 96h thi nghiém, nong do6 Cr(VI) con lai 0,06 mg/l dat quy chuan cho phép. O TN2 dat
quy chuan cho phép sau 168h thi nghiém. Khi ting nong do Cr(VI), higu qua xir ly giam. Hiéu suat
xt ly Cr (V1) cua béi loc trong cay nhan tao dat 64,9-99,8 %. Vit liéu nen su dung trong bai loc
tréng cdy anh huang truc tiép dén hiéu qua xtr ly cua hé thng. Ching quyét dinh méi trudng thuan
loi hodc khdng thuan loi cho sy phat trién cua thuc vat va vi sinh vat. Sy chuyén hoéa sinh hoc dong
vai tro quan trong trong viéc loai bo Cr (V1) (Sultana et al., 2014).

4. KET LUAN

Vit ligu vo triu va da voi co kha nang loai bo Cr (VI) trong nudc thai, néu trong thém sy 1én
16p vt liéu trén giup ting 5,6-11% hiéu qua xu ly. Hé bai loc trdng cay két hop vo triu, da voi va
say ¢6 thé xu ly Cr (V1) véi hiéu suat xu 1y 1én dén 99,8%. Nudc thai sau xu 1y dat QCVN
40/BTNMT cot B. Heé bai loc trong cy nhan tao trong nghién ctru trén di tan dung duoc nhirng vat
liéu ré tién, sin co tai Viét Nam nham giam chi phi xay dung nhung van dam bao hiéu qua xu ly
cao.
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USING RICE HUSK, LIMESTONE AND REED (PHRAGMITES AUSTRALIS
Cav.) IN CONSTRUCTED WETLAND FOR REMOVAL OF
CHROMIUM(VI) IN WASTEWATER

Bui Thi Kim Anh, Nguyen Van Thanh, Nguyen Hong Chuyen
Institute of Environmental Technology, VAST, buianh7811@gmail.com

ABSTRACT

With the advantages of lower construction, operation and maintenance cost, the applications
of the constructed wetlands (CWs) for the treatment of wastewater have been increasing rapidly
throughout the world. This study used CWs to treat Chromium (Cr) (VI) in wastewater. Cheap and
readily available materials such as limestone, rice husk and reed (Phragmites australis Cav.) were
utilized in the CW. Limestone and rice husk were capable of treating Cr (VI), the treatment
efficiencies were 29.9-39.8% and 69.8-79.8%, respectively. Using reed in the system increased
treatment efficiency from 5.6% to 11%. The treatment efficiency of Cr (V1) in the constructed
wetland with limestone, rice husk and reed was 64.9-99.8%. Outlet water quality of the constructed
wetland meet the Vietnamese standards for industrial wastewater (QCVN 40: 2011/BTNMT,
column B).

Key words: Constructed wetland, chromium (V1), rice husk, limestone, Phragmites australis
Cav.
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