BAI BAO KHOA HOC

PANH GIA KHA NANG XU LY NUGC THAI SINH HOAT
TAI NGUON PHAN TAN BANG KY THUAT PHOI TRON CAC
TANG VAT LIEU CO NGUON GOC TU PAT

Khuwong Thi Hai Yén', Lé Thi Thu Nga', Nguyén Thi Hing Nga'

Tém tit: Pat la logi vt liéu tir nhién c6 khd néng loc, hdp phu cdc chat é nhiém. Do d6 sir dung vt lidu c6
nguon goc tir dat sé c6 kha néng xir Iy nuGe thai va lam sach méi truong. Nghién ciru da thiee hién danh gia
kha néng xir Iy mede thai sinh hoat tai nguon phdn tan bang ky thudt phoi tron cdc tang vt liéu cé nguon
goc tir dat (Multiple soil layering/MSL). Két qua thi nghiém qua mé hinh trong phong va mé hinh ngoai thuec
dia cho thdy meGe thdi sinh hoat ¢é nong do chat hivu co trung binh sau xv 1y dam béao dat chat heong theo
OCVN 14-MT:2008/BTNMT cét B. Stk dung ky thudt phéi trén cdc tang vit liéu c6 nguon goc tir dat lam
gidam ding ké nong do BODs va COD. Do kha ndng hdp phu bé mdt ciia cdc ion Fe va Al trong thanh phan
cia vt liéu nén da loai bé hiéu qua phot pho trong nuée thai (80- 85%). Cor ché yém khi va hiéu khi trong
cdc tang dat da giam dwoc nong dé N- NH4 trong nude thdi hiéu sudt xvr Iy nito dat 60-70%. Ky thudt hoan
toan sir dung cdc vt liéu ti nhién, tiét kiém ndang heong van hanh, dp dung rat hiéu qua cho mede thdi sinh

hoat co néng dé chat hivu co khong qua dam dac.

Tir khoa: xir Iy nude thai sinh hoat, hip phu cta dat, phdi tron cac 16p dét da tang MSL.

1. MO PAU

Hién nay, nhiéu cong trinh thu gom va xu 1y
nudc thai tap trung, dac bi€t 1a & cac do thi 16n
thuong xuyén bi qué tai do vay, viéc xu ly nudc
thai tai ngudn phan tan 1a rit can thiét gop phan
cai thién tinh trang 6 nhiém moi truong nhu hién
nay, dong thoi giam tai cong suat hoat dong cho
cac cong trinh ha ting xir Iy nudc thai tap trung.

Pit 14 loai vat liéu ty nhién c6 kha nang loc/hip
phu rat tdt cac chat 6 nhiém nhu P, kim loai nang
(Sato, K,2010, Nga, N.T.H, 2013) va la moi truong
nuoi h¢ vi sinh vat phan gidi (T. Masunaga, 2007,
T. Attanandata, 2001). K¥ thuat phdi tron cac 1op
vat liéu c6 ngudn gdc tir dat (Multi Soil Layering -
MSL) 1a k¥ thuat sir dung phdi tron nhiéu 16p vat
liéu c6 ngudn gbe tir dat dé xir Iy cac chat 6 nhidm
trong nudc thai (Xin Chen, 2007, Lia Liang Zhang,
2011). K¥ thuat nay da duwa trén dic tinh hap phu
cua dat, phat huy dugc moi truong vi sinh vat ¢ loi
trong dat, dwoc S. Luanmanee va cong su nghién
ctru &p dung tai Nhat Ban tr nhitng nam 1990. Tuy
nhién, trong qua trinh van hanh, vi¢c tic hé théng

! Khoa Ky thudt tai nguyén muée, Truong Pai hoc Thity loi

do thoi gian lvu nue ngan, hwu lwong qué tai hodc
dat bi vit cac 16 réng. Sau d6 nhidu tic gia da
nghién clru cai tién k¥ thuat, khic phuc nhugc diém
hay tic nghén hé thdng (S. Luanmanee, K. Sato,
2010, Kunyki Sato, 2005). Cac tac gia X.Chen,
T.Matsunaga, T.Attanandana, Y.Yost, 2007 da tiép
tuc nghién ctru, phat trién va tng dung nhu mot
giai phap xir Iy nudc thai chi phi thip dé xtr Iy nudc
thai sinh hoat xam tai Nhat Ban, Thai Lan, An D,
My, Philipin, Indonesia. Mac du Ky thuat MSL
c6 rt nhiu vu diém nhu chi phi thip, van hanh
don gian, than thién véi moéi truong va tiét kiém
nang luong nhung chua dugc ap dung phd bién &
Viét Nam. Kiém soat nudc thai tai nguén la mot
trong nhitng giai phap quan trong hang dau dé
kiém soat 6 nhiém. Tuy nhién, day ciing 1a cong
viéc rat kho khan va phic tap clia co quan quan
ly. K¥ thuat xtr Iy nude thai MSL s€ 1a mot giai
phap hiéu qua gdp phan kiém soat nudc thai tai
ngudn trong bdi canh thiéu co so ha tang hién nay.
Bai bao nay 1a két qua cia dé tai nghién ciu ky
thuat xtr Iy nudc thai sinh hoat phan tan tai ngudn
bang cong nghé than thién, chi phi thap, 4p dung
linh hoat cho cac ho gia dinh, co quan, truong
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hoc, nha hang va khach san... qui mé nho va chua
c¢6 hé thong xir Iy nude thai tap trung, nham giam
thiéu 6 nhiém moi truong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Pit két von da ong (Laterite soil)

b4 ong dugc thu thdp tai huyén Thach That,
Ha No6i va huyén Quynh Tam - Ngh¢ An, sau do
dugc nghién nho <=2mm dé lam vat liéu hap phu.
Dic tinh khoang vt hoc cua vat liéu dat két von

2.1. Vat li¢u da ong thé hién trong bang sau.
Biang 2.1. Két qua nhan dién khoing vit hoc ciia cic mau vt li¢u
Tén mau Thanh phin hat Nhin dién khoang sét
Sét Mica; kaolinite; Geothite; feldspars
Pit két von da Bui Kaolinite; Geothite; Quazt; Feldspars
ong Cat min Quazt; Geothite
Cat tho Kaolinite; Geothite; Quazt

Dic tinh dién tich bé mat: Cac mau vat lidu co
dién tich rong giam khi pH ting va c¢6 ddu hiéu dao
nguoc dién tich & pH 5.1- 5.4. Nhitng gia tri pH, tai
diém dién tich rong bang khong (PZNC) khong khac
nhiéu so véi gia tri pH do dugc trong nude.

Khoang sét Zoethite: Duong kinh hat 3-5
mm. Theo céc tac gia Nga, N.T.H va Shin-Ichiro
Wada, 2013, d4 ong c6 thdy tiém ning hip phu
hay trao ddi ion v&i cac chit 6 nhiém trong nudce
thai. Zeothite 1a bién thé chu yéu cua hydroxit sat

haylimonnit bién thé chia 12-14% nudc
FeO(OH).nH,0. Két tinh & hé tryc thoi, c6 cau
tric dang 16p, mdi mot cation Fe’" duoc bao boc
boi 6 nguyén tr O nhung cdc nguyén tr O nay
khong nam thang hang ma bi bién dang thanh cac
16p, cac 16p nay lién két v6i nhau cac lién két H
theo dang -O-H-O-H-O va dé dang phan li trong
nude. Chinh nhém (OH) trong cdu truc tinh thé
ndy tao kha nang hap phu cac ion trai ddu l1a cac
chit 6 nhidm c6 trong nudc thai.

Bing 2.2. Dic tinh keo ciia miu vt lig¢u zeolite

My n EC/dS Exchangeable cations/cmol kg™ Kich thude Thé ning
P m’ Na" K" Ca™ Mg*" hat/ nm zeta/ mV
Zeolite 6.86 0.04 77.41 1.96 14.83 4.82 384 -55.7
Biang 2.3. Thanh phan héa hoc ciia zeolite (%)
SiOz A1203 Fe203 TiOz KzO P205 Khac
34,835 36,684 23,994 3,184 0,499 0,292 0,511
Than hoat tinh P4 voi: Thu thdp ¢ Huyén Kim Son, Ninh

La loai vat liéu mua trén thi trudong. Trong
nghién cuu da st dung loai hat, kich thudc 5-
10mm, dién tich bé mat tr 1.000 — 2.500 m?/g,
gdm chu yéu 1a nguyén t6 carbon ¢ dang vo dinh
hinh, ¢6 cdu tric réng & bén trong.

Binh. Qua két qua thi nghiém xac dinh thanh phan
cho thiy: Thanh phan hoéa hoc chii yéu 1a khoang
chit canxit (tirc cacbonat canxi CaCOj3), ngoai ra
con c6 mot sd tap chat khac nhu MgCO;, SiO,,
F6203, A1203

Biang 2.4. Thanh phan héa hoc ciia da véi (%)

Si0, CaCOs3 MgO Al 05 Feldspat
5-6% 90-95% <1% 0,3-0,4% 0,1-0,3%
Cat vang la vat lieu dang hat nguén géc tu nhién. Kich

Puogc mua tur kho cung cép vat li€u tai Ha Noi,
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thudc cat hat cat theo dudng kinh trung binh nam
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trong khoang tur 0,0625 mm t&i 2 mm (thang
Wentworth- Hoa Ky) hay tr 0,05 mm t61 1 mm
(thang Kachinskii- Nga va Viét Nam ).

Nuwdée thai sinh hoat:

- Mau nudc thai cho cic thi nghiém trong
phong duoc léy tai muong ti€u thoat nudce thai cua
cac ho dan trén dia ban khu dan cu s6 11 phuong
Khuong Thuong. Khu vuc nay la muong hd nén
kha 6 nhiém. Nué6c thai duoc ldy va chd vé va
chira trong cac bon nhya dung tich 200L, céc thi
nghiém thyuc hi¢n trong diéu kién nhiét do phong
tai truong Pai hoc Thuy Loi

- Mau nudc thai thi nghiém tai hién truong:
Puoc ldy tai bé chira s6 1 (nudc thai sinh hoat tai
KTX cua DH Thay Loi, Phd Hién, Hung Yén), 1a
nude thai hdn hop gdm nude thai den da qua bé tu
hoai 3 ngan; nudc thai xam tu tdm giat; bép an
cang tin. Theo tac gia Khwong Thi Hai yén, 2016,
ti 16 nudc thai den tir nha vé sinh chiém khoang
40%, con lai 1a nudc thai xam tir nha bép va tim
giat. Trude khi thir nghiém, nudc thai da dugc qua
thanh chin rac tho. Tai thoi diém thi nghiém, téng
s6 sinh vién trong KTX c6 khoang gan 800 ngudi.
Luu lugng thai khoang 70 m’/ngay dém. Nudc
thai kha dam dac.

2.2. Bo tri thi nghiém

B6 tri thi nghiém xir 1y nuwéc thai tai phong
thi nghiém

Puoc thuc hién ¢ diéu kién nhiét do phong, xt
Iy riéng cho ting dot miu, nham danh gid hiéu
qua xir Iy ctia cac 10p vat liéu va tim cac thong sb
t6i wu cho van hanh.

- Co6t thi nghi€ém co6 kich thudc rong x cao:
0,3x2,0m lam béng inox. Dién tich cua 01 cot:
0,07 m* (3,14*0,15*0,15m). Thé tich cot: 0,14
m’. Mdi cot gdm dng PVC din nudc thai vio,
duong kinh trong lem, c¢6 duc 16 phun nudc dat
phia trén dau cot thi nghiém dién tich 0,07 m®.
Chiéu cao cot phia trén h=0-80cm dé chtra nudc
thai; Phan tiép theo chtra vét liéu, chiéu cao cot
chira vat lidu ké tir H 80-200 cm. D¢ theo ddi
hiéu qua xtr ly NT qua chiéu cao 16p vat liéu, hé
thng bd tri 04 voi dan nude ra duoc lip & cac do
sdu ké tir 16p chira vat lidu dau tién bao gém H1
(30 cm); H2 (60 cm), H3 (90 cm) va voi cudi
cung dit & ddy cot thi nghiém dé din nuéc sau

xtr 1y ra ngoai. Hé théng gém 02 cot song song,
01 cot duoc du phong trong tinh huéng can thiét
nhu véat li€u lya chon trong thi nghiém nay chua
duoc thi can thi nghiém voi cac loai vat li¢u thu
nghiém va ti 1& phdi tron khéc.

Cot thi nghiém dwoc lip bom dinh lugng va
gan bo diéu chinh Iuu téc.

Céac 10p dét chit dugc bd tri xen k& 16p dét
thim (MSL). Lép cudi cung 1a da cudi (I6p dém)
kich thude >= 10cm (hinh v€). Kich thudc cac 16p
nhu sau:

L6p dém: Day xap xi 10 cm 1a d4 soi

Lop vat li¢u chat: Day 20 cm, dung da ong tu
nhién dang tang

Lé6p vat lidu tham: Day 20 cm, gdm hat d4 ong
dap nhé Smm, zeolite, than hoat tinh dang hat va
cat tron lai.

Tbc do thdm cua toan khéi 1a 30L/h. Tuong
duong véi tai trong thity luc 2000L/ngay/m?.

Céac 10p dét chit dugc bd tri xen k& 16p dét
thim (MSL). Lép cudi cung 1a da cudi (16p dém)
kich thuéc >= 10cm.

- Nudc thai dugc dua vao bé chira dung tich
1000L. Lu6i loc duong kinh 1em dugc dat tai dau
hé théng dé loc rac va chat rin kich thuéc 16n
trude khi dwa vao hé thong. Miu nudc thai dau
vao duoc kiém tra thong sb hoa hoc tai mdi thoi
diém dwa nudc méi vao bé chira. Do dién tich ctia
01 cot: 0,07 m%, nén dong chay nudc vao duoc bd
tri voi luu lugng 300L/ngay tuong ung véi tai
trong thily lwc 2000L/ngay/m* (Sato. K, 2000).
Nudc duge dua lién tuc vao hé thong.

doi ng.
3 4- Cot thi nghiém bing
Inox 201.

5- Khung d& bing thép.

Hinh 2.1. So do bé tri cot thi nghiém trong diéu
kién phong thi nghiém
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B6 tri thi nghiém xir 1y nwéc thai tai
hién truwong

M6 hinh dugc thyc hién tai KTX Pai hoc Thuy
Loi, huyén Tién Lit, tinh Hung Yén. Cong suit xir
Iy 10m*/ngay dém. Hé thong XLNT 1a cong trinh
ngam, tong dién tich toan bo khu xu ly 14 6m?
trong do phﬁn 161 vat liéu 13 Sm?. Dién tich con lai
dugc db cat va dit xung quanh dé trong cay tao
canh quan. Phan 15i cong trinh gdm 2 hé vat liéu
ngam duoc bd tri song song (hinh v&). Trong d6
kich thudc mdi hé ngam co dién tich 2,5m? kich
thude cac chiéu rong x dai la 1,5x1,6m. Chiéu cao
h6 ngdm 13 1,6m, bao gdm phan chira nuéc thai
vao (h=20cm), phan da cudi ¢ phia dudi day hd
ding dé giir vat liéu phia trén va chéng tic dau ra
(h=20cm), phan vat lidu xtr Iy H=1,2m bao gém
cac 16p vat lidu xen k& (16p dat tham - 16p dat chat
- 16p tham - 16p chit - 16p thdm - 16p chat), mdi
16p ¢6 chidu day 20cm. So d6 bé tri mé hinh pilot
va ciu tao 16p 161 (vat lidu xtr Iy) duoc mé ta &
hinh v€ dudi day.

=

[o
5 °
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Hinh 2.2. So dé cdu tao phan céng trinh XLNT

mé hinh ngoai hién truong

Ghi chu:

1- Ong dén nudc thai dau vao

2- Van khoa trén 6ng dan nudc

3- L6p dt chat

4- Tudng xay

5- Lép tham (Zeolite, cat, d& ong nhd, than
hoat tinh)

6- Soi

7- Khoang chira nugc thai dau vao

8,13- Ong thong khi ¢21mm
10- Ong d4u ndi
9,11- Ong dimg gom nudc sau xir Iy
12- Van khoa trén duong ong ndi véi hé thong
thoat nudc chung

2.3 Cac thong s6 thi nghiém va phwong phap
phan tich chét lwong nuée

Cic théng sb6 CLN thuéc qui dinh
QCVN14:2008/BTNMT, gom pH, TDS, TSS,
NO;, NH4", PO,> BODs, COD. Qui trinh lay
mau, bao quan va phan tich dugc thuc hién theo
cac tiéu chuan qui dinh TCVN hodc ISO tuong
tmg. Nudc thai sau xir Iy dugce ddi chiéu véi quy
chuan ky thuit qudc gia QCVN 14:2008/BTNMT
cot B.

2.4 Qui trinh theo ddi thi nghiém

Thi nghiém trong phong: Nham danh gia kha
nang xir 1y ctia vat liéu phoi tron dé tim thong sb
thiét k& bé thi nghiém tai hién truong, diéu kién
duogc kiém soat gdbm ndng do chat 6 nhidm trong
nuée thai dau vao, nhiét do, nudc thai dugce xir ly
trong ngay dé han ché bién d6i sinh hoc. Thoi gian
tir 24/11/2017-24/06/2018, cit 10 ngay/01 lan.
Mau nuée duoc 1iy vao khoang thoi gian tir 10-
12h trua 1a thoi diém c6 luu lugng xa thai 16n.

Thi nghiém ngodi hién truong: Trién khai thir
nghiém két qua trong phong thi nghiém ra ngoai
thyc tién dé dua ra qui trinh &p dung xur Isy nudc
thai sinh hoat. Thoi gian thuc hién tir 10/09/2018-
15/10/2018, ctir 07 ngay/01 lan. MAu phén tich
duogc lay vao khoang thoi gian tir 10-12h trua 1a
thoi diém c6 Iwu lugng xa thai 16n. Dé 1y mau
nudce thai phan tich dau vao, ldy mau tai bé trudc
khi bom vao hé théng xur 1y.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1 Hiéu qua xir ly

- Thi nghiém trong phong: Két qua phan tich
nong do va hiéu suit xtr Iy cia 18 lan ldy mau
(24/11/2017-24/06/2018), 10 ngay/1 1an, dugc thé

hién trong bang sau:
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Biang 3.1. Sy thay d6i ciia cAc chit 6 nhiém trong nwéc thai trueée va sau khi xir ly
(m6 hinh trong phong thi nghiém) *

Chi tiéu Bon vi NT‘dﬁu (mljé,Tc ia;u6’xclll’61)s’ﬁu Higu ’suét QCVN14:2008/BT
phan tich : vao H.=90-12 0c'm) xir ly % NMT, Cot B

BOD; mg/L 122,54 43,96 64,63 50

COD mg/L 161,43 68,69 56,74 175

TSS mg/L 197,42 65,28 67,11 100

TDS mg/L 516,52 268,24 48,03 1000

NH,' mg/L 22,34 8,69 61,57 10

NO;- mg/L 27,93 10,86 61,57 50

PO, mg/L 7,02 0,63 89,97 10
Coliform | MPN/100ml | 15095 4661 67,7 10000

(* Gid tri trung binh, s6 mau: n*m=18%*3; n=18 lan; m=03 lan ldp)

- Thi nghiém tai hién truong:

Biang 3.2. Sw thay déi ciia cAc chi tiéu phén tich trong nwéc thai truée
va sau khi xir Iy (mo hinh tai hi€én trwong) *

Chi tiéu phan Don vi Truée | o o 1§ Hiéu suét QCVN14:2008/
tich : xir Iy xir 1y (%) BTNMT, Cot B
BOD:; mg/L 204,25 46,72 77,13 50
COD mg/L 272,45 77,30 71,63 175
TSS mg/L 301,92 77,52 74,33 100
TDS mg/L 532,03 271,87 48,90 1000
NH," mg/L 37,78 12,10 67,97 10
NO;y mg/L 46,56 15,13 67,51 50
PO> mg/L 6,45 0,68 88,60 10
Coliform MPN/100ml 21400 4561 78,69 10000

(* Gid tri trung binh, s6 mau: n*m=6*3; n=6 lan; m=03 lan Ilip)

SO SANH HIEU SUAT XU LY NUGC THAI

= TN trong phéng

6463
7713
56.74
I 7163
B 67.11
N 74.33

o 4803
W oaza

BODS cop TSS TDS

¥ EL5T

i 67.97

NH4+

s TN ngodi hién trrdmg

u 89.97

BA6
78.69

i 6L5T
B 67,51
61.7

NO3- PO43- COLIFORM

Hinh 3.1. So sanh hiéu sudt xir Iy qua
thi nghiém trong phong va ngoai hién truong
(s6 liéu trung binh)

- Hiéu suét xir Iy COD:
+ TN trong phong:

Nong 6 COD ¢ céc 16p vt liéu giam chi yéu
1a do BOD; giam. Nong d6 COD trong nuéc thai
sinh hoat sau xur Iy qua mé hinh déu thip hon gigi
han 12 175 mg/L. Tuy nhién hiéu suit xir Iy COD
nho hon hiéu suit xir Iy cia BODs, do ban chat
ctia COD gbm nhiéu chit kho phan hity hon BODs
nén can moi truong thiéu khi va thoi gian phan
huy lau hon.

+ TN tqi hién truong: Néng do COD trung
binh sau khi xir 1y 75-80+5,6 mg/L thip hon
QCVN 14:2008/BTNMT. Nong do COD giam sau
khi 1a do trong méi trudng hiéu khi va yém khi
mdt phan chét hiru co ¢ trong nudc thai phan tmg
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trong diéu kién hiéu khi va thiéu khi bén trong cac
16p vat liéu tao thanh CO, va CHy thoat ra ngoai
moi trudng:

- Qua trinh loai bo chét hitu co nén dién ra chi
yéu trong diéu kién hiéu khi, tai qua trinh ting
trudng cua vi sinh vt thong qua cac phan trng.

C13H1909N + 17,502 + H+ —

18CO, + 8H,O + NH, (1)

C13H1909N + 19,502 — 18C02 + (2)
9H,0 +H" + NO;

- Trong diéu kién ky khi cac chét hiru

co (CH,0,) dugc loai bod theo

phan tng

CH,0, — CH;COOH 3)
Vi qua trinh tao metan dién ra theo
phan tng.
CH}COOH — CH4 + C02 (4)

4H, + CO, — CH, + 2H,0 (5)

- Hiéu suét xir Iy TSS:

+ TN trong phong: Két qua phan tich cho thay
ngay sau khi qua 16p loc vat lidu dau tién, cac gia
tri cua do duc déu giam xuéng rat nhanh (40-
50%), qua céac 16p vat lidu con lai va & dau ra thi
cac gia tri nay chénh léch khong nhiéu. trén cac
16p mang bam dinh hinh thanh ty nhién sau 14
ngay ngam trong nudc thai.

+ TN hién truong: Ham lugng TSS da thay
doi dang ké, hiéu suét tang cao hon so voi thi
nghiém trong phong, c6 thé do ting khdi luong
vat liéu. Hiéu suat trung binh dat trén 70%. Chat
lo limg giam 14 do hau hét bi giir lai qua cac 15
rong cua da ong, va bi vi sinh vat yém khi phan
huy, tiéu thu trong qué trinh xu 1y (Khuwong Thi
Hai Yén, 2016).

- Hiéu sut xir Iy NH,*:

+ TN trong phong: Amoni (NH,") duoc loai bo
phan 16n do qua trinh nitrat hoa, khir nitrat hoa
hodc oxi hoa trong diéu kién ky khi tao thanh N,
tir do thoat ra khi quyén (chiém 80-85%) hoic
bién d6i thanh NOs,, NO,™ chi khoang 5-10% la
dugc loai bo nhd co ché hap phu bé mit va can
bang ion cua hat khoang zoethite va hemathite
trong thanh phan da ong.

+ TN hién truong: NH,  cua nudc thai sinh

100

hoat sau khi qua xur Iy déu giam va két qua cua
nude du ra déu nam trong khoang cho phép dugc
quy dinh trong QCVN 14:2008/BTNMT (B) Ia
10mg/L. Két qua xir Iy ngay 10/7/2018 c6 hiéu
suat trung binh trén 60%. Piéu nay chimg to
amoni chu yéu duogc loai bo trong méi truong hiéu
khi twong tng voi qué trinh nitrat hdéa (Khuong
Thi Hai Yén, 2016, SaTo.K, 2010).

- Hiéu suét xir Iy PO,>:

+ TN trong phong: Thong sb trong nude dau ra
déu nim trong khoang cho phép QCVN
14:2008/BTNMT (B) 1a 10 mg/L. Cang xudng 16p
dat phai dudi thi hiéu suit cang cao. Diéu nay
chirg t6 tiém ning loai bo phdt phat trong nudc
thai bang hé thong xir Iy phdi tron cac 16p dat rat
hi€u qua.

+ TN ngoai hién truong: Hiéu suit xu ly P dat
khoang 90%, thoi gian du hiéu suat

thdp hon do chua phat huy dwoc kha nang phan
hily ctia VSV trong céc 16 réng clia vat liéu. Cang
tr& vé sau thi kha ning xir 1y cang tot hon. Phét
pho trong nudc thai dugc loai bo 1a do co ché hap
phu bé miat cia di ong tu nhién 1a chinh
(Nga.N.T.H va Wadda.S.I, 2013). Trong thanh
phan da ong c6 chita hat khoang sét geothite va
hemathite. Nhom chirc bé mit hydroxit sit cua
chiing s& tao phirc chat v4i ion P theo phan tng
héa hoc dudi day (Nga.N.T.H va Wadda.S.I,
2013). Va P bi giir lai c¢b dinh trén 16p vat liéu da
ong trong 16p dat chit.

Fe- OH+ HPO,”+H = Fe-OPO;” +H,0

Ciing theo tac gia Nga, N.T .H (2017) , mét s
loai da ong ¢ Viét Nam (Thach That, Hoa Lac-Ha
No6i va Quynh Tam-Nghé An) c6 kha ning hap
phu P cao & nude co pH 6.

4. KET LUAN

- Str dung k¥ thuat phéi tron cac 1op vét liéu co
ngudn gbe tir dat xir Iy hiéu qua 60-70% cac thong
s6 BOD;s va COD trong nu6c thai. Chat hitu co
nén (thé hién qua théng s6 BODs va COD) da
giam ndng do ro rét khi qua xir 1y. Gia tri BODs
va COD cuia nudc thai dau ra dat tiéu chuan nude
thai sinh hoat QCVN 14:2008/BTNMT.

- Nong d6 N- NH, trong nude thai sau xur 1y da
giam dang ké so voi nudc thai ban dau, hiéu suat
xtr Iy nito tdng khoang 60%-70%.
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- Ky thuat phdi tron vat lidu dat xur ly duogc
Phét pho trong nudc thai véi hiéu suat rit cao do
kha ning hap phu bé mat cua cac ion Fe va Al
trong thanh phﬁn ctia vat liéu. Hiu sudt xur ly dat
trén 80%. Két qua nay cho thay kha ning loai bo
nito va phdt pho trong nudc thai cta ki thuat xép
cac 16p dat 1a hiéu qua.

- K§ thuat k¥ thuat phdi tron vat liéu c6 ngudn
gbc tir dat co kha niang ing dung cao trong xir Iy
nudce thai qui mo phan tan. Ngoai chi phi thip do
vat lidu c6 san, d& tim kiém thi k¥ thuat xir Iy nay
con ¢6 nhidu vu diém nhu bao vé mdi truong, han
ché 6 nhiém, giadm tai cho cac hé théng xu ly nude
thai tap trung.
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Abstract:
ASSESSMENT OF THE POSSIBILITY OF DECENTRALIZED DOMESTIC
WASTEWATER TREAMENT BY MULTIPLE SOIL LAYERING TECHNIQUE

Soil is a natural material performing a good ability in removing polutants in water. Therefore, using
soil materials are able to purify water environment. The present study aims to investigate treatment of
decentralized domestic wastewater using Multiple soil layering/MSL technique. Both experiments of
pilot and in-site were carried, the results shows that effluent wastewater meets requirement of discharge
into drainage chanel (QCVN 14-MT:2008/BTNMT). Using MSL technique significantly reduces BOD:s
va COD parametters in wastewater. Besides that, this technique is vevy effective in removing
phosphorous in wastewater (80- 85%) due to surface absorption on geothite mineral and Fe and Al
complex. N- NH," was also treated with efficence of 60-70% based on active machemism of aerobic and
unaerobic organisms in soil. The MSL uses evironment friendly materials, saves enery to operation and
requires low costs that brings a benifit chance to apply to domestic waste water treatment.

Keywords: Wastewater treatent, Multiple soil layering/MSL technique, Soil derived materials
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