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XU LY TRIET DE I\]U’(JC THAI SINH HOAT BANG BE LOC
VAT LIEU LOC NOI TY RUA (VAN TOC LOC 7,5M/H)

ADVANCED WASTEWATER TREATMENT BY HYDRAULIC AUTOMATIC FLOATING MEDIAFILTER

(FILTRATION VELOCITY OF 7.5 M/H)

TOM TAT

Nghién c(eu trén mo hinh it 1y bac 3 nirdc théi sinh hoat bang bé loc vat lidu
loc ndi ti rira. M hinh bé loc st dung Vét liéu polystyrene vdi duong kinh trung
binh 1a D, = 1,22 mm; hé s6 khdng dong nhét K, (dg,/d 1) = 1,38; ty trong la 45
kg/m*a do rong 1a 40%. Chidu day vt liu loc 120cm. Nudc thai sau xit Iy sinh
hoc bac 2 durgc dua vao md hinh thi nghiém véi van téc loc la 7,5m/h. Nong do
oxi duy tri lién tuc & mitrc 2,0 mg/I nho ejector. Ton that cot p va chét lrong nudc
thai duoc nghién clbu trong qué trinh loc. VGi chu ky loc 62,5 gio, ton thét cot ap
trung binh moi gity 1,84 cm va cudng do rira loc 1a 10-12 I/s/m?. Higu qua xir Iy
SS, COD, BOD;, NH," va tong Nito trung binh [an luot la 58,1%, 65,1%,
66,9%,73,6% va 45,5%.

Tlr khoa: Ton that, loai bd COD, loai bd BODs, loai bd SS, loai bo NH,*, xr Iy
triét dé, x( Iy bac 3, bé loc ndi tir dong thily luc.

ABSTRACT

A pilot scale experiment was carried out in tertiary wastewater treatment
using hydraulic automatic floating filter. Polystyrene with effective diameter D, =
1.22 mm, coefficient of heterogeneity Kd (dg/dy,) = 1.38, density of the
polystirene floating filter media 45 kg/m* and porosity 40% was used in a filter
pilot as floating media. The hydraulic automatic floating media filter has been
working with 120 cm depth polystirene bed. Wastewater from secondary biological
treatment were treated in pilot filter with filtration velocity of 7.5 m/h. The
0xygen concentration was remain constantly at level 2.0 mg/I thank to ejector.
Headloss development and effluent water quality during filtration were studied.
With fitration cycle of 62.5 hours, headloss rate of 1.84 ¢cm per hour, and
hackwashing rate of 10-12 I/s/m? The effects of treatment in SS, COD, BOD;, NH,*
and total Nitrogen were 58.1%, 65.1%, 66.9%, 73.6%and 45.5% respectively.

Keywords: Headloss, COD removal, SS removal, effectiveness, advanced
treatment, tertriary treatment, hydraulic automatic floating media filter.
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1.DAT VAN BE
Qua trinh xr ly so cap va th( clp loai bd phan Ién cac
chéat hitu co (BOD) va chit ran lo Iiing (SS) trong nuéc thai.
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Tuy nhién, trong mét s treong hop chi ra rang mirc do xi
Iy nay khong di dé dam bao xa ra ngudn tiép nhan hoic
dung cho tai st dung cho cac muc dich nhu dich vu dé thi,
céng nghiép va néng nghiép. Vi vay, cac cong doan xi ly
b6 sung dugc thém vao trong cac nha may xi Iy nwdc thai
dé loai bd céc chét ran, chat hitu co, chét dinh dudng hodc
chat doc hai [6]. Vi vay xt ly triét d€ nwdc thai co thé duoc
dinh nghta la cong doan x ly bé sung can thiét dé loai bo
cac chat lo Iirng cling nhu hoa tan trong nudc thai dudi
nong dd gidi han sau cdng doan xt ly bac hai. Hién nay, x&
Iy nwéc thai triét dé ¢ thé phan thanh 3 loai chinh nhu sau:
(i) x& ly bac 3; (ii) xr Iy héa hoc - co hoc va (iii) x& ly két hop
sinh hoc - co hoc [6]. MOt cach khac dé phan loai x( ly triét
dé la dya vao muc tiéu x¥ ly nhu (i) b6 sung chat hitu co va
loai bo chat ran lo Itng; (i) loai bd chat dinh dudng (N, P):
(iii) loai bd chat doc hai; (iv) lam giau oxy va (v) khi
tring [6, 3]. Trong khai niém nay, bé loc thi nghiém dwoc st
dung nhu la qua trinh x& ly bac ba trong xt ly triét dé nuwoc
thai. Trong x@ ly triét dé nuwéce thai, bé loc cat duoc st dung
ph6 bién cho viéc loai bd céc chat hitu co (BOD) va chat rén
lo Iting (SS) [4, 7, 8]. Tuy nhién, nho s phat trién clia cong
nghé vat liéu, bé loc vat lieu néi tw rra vat liéu loc
polystyrene duoc &p dung ngay cang phé bién. BE loc noi
vat liéu polystyrene cé nhiéu wu diém hon so véi bo loc vat
lieu cat nhu (i) quy trinh rira loc don gian hon bé loc cat,
khong can trang bi bom rtra loc; (ii) ti€t kiém nang lvgng va
nwdc; (i) cdu tao bé don gian giam gia thanh dau tw xay
dung[3,4,7].

Muc tiéu cla nghién ctru nay la nghién cu tinh hiéu
quéa cua qua trinh xt ly triét dé nwéc thai thong qua SS,
COD, BOD, va NH,*, tong Nito va téc do gia tang t6n that
rat quan trong déi véi bé loc vat liéu loc noi tw riea [4].
2.DOI TVONG VA PHUONG PHAP THI NGHIEM

Thi nghiém dugc ti€n hanh tai nha may x& ly nuéc thai
sinh hoat ctia Cong ty TNHH Youngone Nam Binh, KCN
Hoa X4, thanh phdé Nam DBinh, tinh Nam Binh. So do thi
nghiém duwoc thé hién trong hinh 1. Ngubn nwdc thai sinh
hoat (1) 1dy nwéc thai sau bé 1ang 2 (sau xt ly sinh hoc bac
2) dugc dan dén mé hinh thi nghiém cta bé loc vat liéu loc
noi tv riva (hinh 1).
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Hinh 1. M& hinh thi nghiém xi Iy triét € nr6c thai sinh hoat bang bé loc vat
liéu loc nGi t riva thly ly

(1) Thing chira nude thai tir bé ang 2 dén; (2) Bom nude thai:

(3) Van diéu chinh lyu lwng; (4) Dong hd do ap luc; (5) Luu legng ké;

(6) Ejector ; (7) Ong n dinh &p luc;(8) Xi phong thily luc; (9) Khéa thiy luc;

(10) Vat liéu loc; (12) Lui loc; (12) Thiing chiva nude rika loc;

(13) Nudc thai sau xir Iy; (14) Bang do ap;

BE loc vat liéu loc néi ty rira duwoc 1am bang inox 304 co
duong kinh D = 300mm, cac kich thwéc chi tiét cta bé loc
dugc thé hién nhu trén hinh 1, bé loc duwoc trang bi clra so
bang thay tinh hitu co theo chigu doc bé dé quan sat bén
trong bé. Nudc thai (1) dwoc bom tir sau bé lang 2 qua
ejector thu khi (6) véi lvu lwvgng g = 0,53 m®/h, bé loc lam
viéc voi toc do loc 1a 7,5 m/h. Nong dd oxy trong bé loc
ludn duy tri 2,0mg/l dugc diéu chinh thdng qua ejector
(6). Chiéu day cua Iép vat liéu loc néi polystyrene la 120
cm. Tén that cot ap tdng dan trong qua trinh loc va duoc
xéc dinh qua bang do 4p (14). Trong qua trinh lam viéc cdn
va mang sinh hoc dan dan chiém day 16 réng trong lop vat
liéu loc, lam gia tdng t6n that qua lop vat liéu loc dan toi
muc nuwdc trong 6ng on dinh ap (7) dang Ién, theo nguyén
ly cGia binh théng nhau thi muc nuéc bén éng xi-phdng (8)
cling dang Ién ddng thoi khi mic nwéc dang cao hon dinh
xi-phdng sé tran vao khéa thdy luc ngan can mai lién hé
cla phan bén trong xi-phdng véi moi trudng ngoai dong
thoi ejector sé hat hét lwgng khi trong 6ng xi-phéng, do
khong duoc lién hé véi khdng khi nén trong éng xi-phong
hinh thanh chan khong ltc nay xi-phdng bat dau lam viéc
khéi dong qua trinh rira loc. Qua trinh rira loc sé dirng lai
khi mirc nwée trong thing chira (12) xuéng thap nhat khéi
dong 6ng pha hiéu ng xi-phdng. Chéat lvgng nuwée duoc
phan tich cac chi tiéu SS, COD, BOD,, NH,*, tong nite, PO,*
cling nhv pH va nhiét do (°C) ctia nuwéc thai.

Luu lvgng nwdc thai vao bé loc duge digu chinh bang
van va xac dinh bang phwong phép thé tich. Cudng do clia

qua trinh rira nguoc dugc thiét ké khoang 10-12 I/s.m? thoi
gian rra loc 4-5 phut. Két qua xac dinh BOD,, COD, SS, NH,",
tong Nito, PO,* pH va nhiét do duvoc phan tich tai Trung
tam quan trac va phan tich tai nguyén mai troi truong cla
S& Tai nguyén va Moi truong tinh Nam Binh.

Vat lieu polystyrene st dung trong thi nghiém giéng
nhuv vat liéu loc dugc st dung trong dé tai nghién ctru cla
PGS. TS. Tran Thanh Son [4]. Vat liéu loc c6 dwong kinh hiéu
dung la D, = 122mm,hé s6 khdong dbng nhat
Kq (dgo/dyy=1,38,ty trong la45kg/m*va dogidn né
40%. Theo két qua nghién clu, cac hat polystyrene dap
(rng cac yéu cau kiém tra khac nhr khang hoéa chat va do
bén co hoc cho vat liéu loc. Hon niva vat liéu loc nGi nay da
duwoc ap dung cho hon 30 nha may xr ly nuéc théng qua
nghién ctru [4]. Bac diém cla nwdc thai sau bé 1ang 2 duoc
mé ta trong bang 1.

Bang 1. Nong dd trung binh clia nwée thai dau vao bé loc vat liéu ndi ty rira

TT |Chitieu| Bon | Tu bé | TT | Chitiéu | Pon T bé
Vi lang 2 Vi lang 2
1] COD | mg/l | 1215 | 5 | TongNito | mg/l 25,8
2| BOD; | mg/l | 6011 | 6 PO* mg/l 1,01
3| SS | mg/l | 482 | 7 b6 pH 7-18
4 | NH,* | mg/l | 10,09 | 8 T° °C 20-27

biéu quan trong trong céng nghé nha may xt ly nwéc
thai sinh hoat ctia Céng ty TNHH Youngone Nam
Pinh la qué trinh loai bé chat dinh dudng (loai bé N, P). Ty
bang 1, cho thay mot s6 dac diém nwéc thai sau xi Iy sinh
hoc bac 2 khéng dap (ng gia tri ctia cot A quy chuan QCVN
40:2011/BTNMT va quy chudn QCVN 14:2008/BTNMT. Mot
s6 yéu t6 quan trong nhat can phai giam dé la SS, COD,
BOD., NH,*, t6ng Nito.

Thi nghiém duoc ti€n hanh véi téc do loc 7,5 m/h cho
mot chu ky ctia bé loc. Vi rra loc tw dong thay lwc nén chu
ky ctia bé loc phu thudc vao van téc loc va ndng do clia SS.

3. KET QUA VA THAO LUAN
3.1. Nong dod cua cac thanh phan trong nwéc thai sau x
ly triét

Thi nghiém duoc tién hanh vao ngay 13 thang 4 nam
2017 va két thuc vao ngay 15 thang 4 nam 2017. Chu ky loc
62,5 gio va két thuc khi qua trinh rtra loc xay ra. Két qua cla
thi nghiém duoc thé hién trong hinh 2 va 3.

K&t qua thi nghiém tir dd thi hinh 2 cho théy rang nong
dé chét lo Itrng sau xt Iy 6n dinh SS < 30mg/I trong khoang
thoi gian 39h loc dau tién. Sau 39h néng dd chét lo Itrng SS
clia nudc thai dao dong xung quanh gié tri 35mg/I va bat
dau tang dan dén cubi chu ky 62,5h khi bé loc bat dau rira
loc. C6 thé quan sat dwoc rang trong 39h dau cla ky loc
nong do chat lo Irng SS lubn dap tng duoc yéu cau quy
chuén QCVN 40 :2011 cot A (SS < 50 mg/l).

D06 thi hinh 2 cho thdy ndng dé COD sau loc trong 39h
loc dau tién COD dao ddng quanh gia tri tir 20 - 70 mg/I,
sau thoi diém t = 39h COD tang dan dén 95 mg/I vuot cot A
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theo COD cua QCVN 40:2011/BTNMT. Néng dd BOD; sau
loc trung binh trong 39h loc dau tién dao dong tr 10 - 30
mg/l. Céc gi® loc tiép theo BOD; tang dén 40 mg/l va déu
vuot cot A clia QCVN 40:2011/BTNMT sau thoi gian loc 39h.
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Hinh 3. MGi quan hé gitta néng doAmoni (N-NH,*), tong Nito clia nudc thai
sau x{ Iy va thoi gian loc

Qua do thi hinh 3 va 5 c6 thé thdy, néng do amoni (N-
NH,") trong nuéc thai sau x ly ting dan tir 1,2 mg/l dén
4,8 mg/l trong 39 git loc dau tién. Hiéu suat xt ly trung
binh amoni dat gia tri 66,2% (hinh 5). Téng Nito sau x{ ly
on dinh trong khoang gia tri 11,5 mg/l dén 16,4 mg/I
trong su6t 39 gid loc dau tién. Hiéu suat x ly trung binh
téng Nito dat gia tri 43,3% (hinh 5). Tir d6 thi hinh 3 nhan
théy rang trong trong 39h dau tién thi ndng do amoni va
téng Nito dat cot A theo amoni la 5 mg/l va téng Nito la
20 mg/l cta QCVN 40:2011/BTNMT con sau 39h lgc chi cé
téng Nito dat.

3.2. Su gia tang tén that ap luc

Két qua nghién clru cho thay su gia tang cot ap tang
theo chiéu day 16p vat liéu loc bé loc nhu trong hinh 4.

Cac 6ng do ap duogc xac dinh twong ng véi chiéu day
vat liéu loc 1an lvot la 120, 102, 74, 46, 18 cm. Ton that ap
lwc ban dau véi chiéu day vat liéu loc khac nhau khéng cé
siv chénh léch dang ké, khoang 20 cm.

Sau thoi gian loc (62,5 gio), tén that cot &p c6 muc t6i
da la 140 cm (bang chiéu cao cda dinh xi-phéng) (hinh
1). T6n théat cot ap trung binh cho ca chu ky loc la 1,84
cm/gio. Gia tri nay rat quan trong dé xac dinh chu ky loc
trong thiét k& bé loc néi ty rira thay luc. Néi cach khac,
gia tri nay duoc st dung dé thiét ké hé théng xi-phong
clia bé loc.
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Hinh 4. Biéu db ton that cot ap clia bé loc vat liu loc ndi tw rira theo chiéu
day lop vat liéu loc va thoi gian loc (vdi toe d6 loc v=7,5m/h)

Két qua clia su gia tang tdn that trén do thi ting dan
theo chiéu day vat liéu loc tlr 18 cm dén 120 cm chiéu day
vat liéu loc. Buong h5 tuvong (ng véi chiéu day vat liéu loc
la 18 cm, mirc tén that cot &p dwoc duy tri nhy méc ban
dau. Trén thyc té, dwong s6 5 gan nhu la dwong theo chiéu
ngang trong 39h gi¢’ loc dau tién. Dieu nay cho thdy rang
hau nhu khéng c6 SS tich tu trong I6p nay (I6p trén cung
gan lwdi). D6 dbc clia dwong hl cla I&p 120 cm la Ién nhat
so vai cac duong khac trong biéu do (h2, h3, h4, hs). Dua
trén ly thuyét vé loc va phan tich do thi, theo dé cé khoang
50% chét ran lo Iing tich tu trong 46cm 16p vat liéu loc dau
tién. Bai vi ton that cot ap la mot ham cda van téc loc va
noéng do SS dau vao, van toc loc cang lén do6 sau l6p loc
cang Ién thi hau hét chat ran lo Ikng tich tu trong toan bd
I6p vat liéu loc. Nhuv vay, mét trong nhitng muc tiéu quan
trong nhéat déi véi nghién cru ti€p theo do chinh la t6i wu
héa cac théng so ky thuat cho bé loc vét liéu loc n6i tw rira
thay luc.

3.3. Hiéu quactia xt ly bac 3 (xt ly triét dé)

Nhu mo ta & trén chat lvong nude thai da xi ly sau bé
ldng 2 tir nha may x& Iy nwdc thai sinh hoat tai noi thi
nghiém vai cong trinh xr Iy bac 2 1a bé Aeroten khéng dap
’ng duoc gia tri quy dinh & co6t A cia QCVN 40:
2011/BTNMT v6i mot s6 chi tiéu nhu COD, BOD;, Amoni,
téng Nito. Trong nghién cttu, nwéc dwgc xi Iy & qué trinh
Xt Iy bac 3 voi bé loc vat liéu loc néi tw rira thiy lwc. KEt qua
thi nghiém cho thay hiéu qua cda qua trinh xt ly doi véi SS,
COD, BOD;, twong ting 1 53,32%, 60,67%, 61,48%, (hinh 5).
Con Amoni la 66,02%, tong Nito |a 43,03% so sanh véi hiéu
suat xt Iy Nito véi bé loc cat truyén thong la 8% - 50%, bé
loc cat tuan hoan (bé Dynassan) 15% - 84% [8] thi thdy rang
bé loc thi nghiém cé hiéu suat xi ly Nito tot hon bé loc cat
truyén théng va ngang bang voi vé loc Dynassan. Nudc thai
sau qua trinh xt ly triét dé tat ca ndng doé SS, COD, BOD:;,
Amoni, tong Nito dap (¥ng gia tri cot A theo QCVN
40:2011/BTNMT trong thoi gian 39h loc dau tién, con 23,5h
git sau clia chu ky loc ¢6 nhitng thoi diém vuot gia tri cot A
theo QCVN 40 :2011/BTNMT. Nwéc dugce x ly & 39h loc déu
tién co thé duoc tai sir dung cho mét s6 muc dich nhw lam
sach dutrng phd, may méc hay st dung cho ndng nghiép.
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Hinh 5. Hiéu qua clia qua trinh x{ Iy trung binh triét d€ nudc thai sinh hoat
v6i b loc vat liéu loc ndi ty rira thiy lyc (v6i céc chi tiéu SS, COD, BODs, Amoni,
tong Nito)

Hiéu qua loai bd ndng dd cac chat hitu co dat yéu cau
cao la do nhirng thanh phan vi sinh vat du¢i dang SS sau xt
ly sinh hoc bac 2 duoc gilr lai & trong bé loc vat liéu loc noi
tw rira. Hé bun hoat tinh nay ¢é tudi bln cao va tich tu vao
bé loc theo thoi gian loc. LGc nay bé loc vat liéu loc ndi lam
viéc nhuv mot bé phan (ing sinh hoc. C6 thé thay khéi lvgng
can lo 1krng (sinh kh6i, bun hoat tinh) tich Ity theo thoi gian
trong bé loc tang dan theo tuyén tinh va dat téi hon 0,83
kg & gan cudi chu ky loc (56,5h). Ham lwgng bun can trung
binh theo tinh toan dat t&i 9,79 kg ban/1m? thé tich vat liéu
loc. X ly todn hoc cho thdy téc dd oxi héa riéng clia bun
hoat tinh tdng dan theo thoi gian va quan hé t6c d oxi héa
riéng c6 xu huéng tuyén tinh theo thoi gian. Bau chu ky
(t=1h) tdc do oxi héariéng la p = 1,2 gBOD./1g bun.1 git
va gan cudi chu ky loc (t = 56,5h) p = 1,6gBOD</1g bun. 1
gi0. Viéc tdc do oxi hoa riéng gia ting duoc gii thich bang
hé vi sinh vat (bun can SS) di vao |&p vat liéu loc dé thich
(’ng theo thoi gian va phat trién thanh hé vi sinh vat mai
phu hop voi diéu kien méi (ngheo ngudn cac bon, chat
dinh dudng va ty 1&é COD/BOD thap, va hé sinh lam viéc &
ché do6 oxi héa ndi bao).

K&t qua x ly toan hoc trén co s& bé loc lam viéc nhu
mot bé phan (ng sinh hoc cho phép nhan gia tri tai trong
thé tich q = 4,29kg BOD./1m? thé tich VLL. ngay dém. Gia tri
nay Ién hon tai trong thé tich clia bé aeroten 0,8-1,9 kg
BOD./1m?® thé tich bé.ngay [1] va bé loc sinh hoc tai trong
cao q = 0,6-3,2 kg BOD/1m? thé tich VLL. ngay dém cuia bé
loc sinh hoc t6c do cao [2].

Trong so do thi nghiém thi day la so do nirat héa riéng
vi cac chat hitu co da dugc loai bo trong Aeroten & tram Xt
ly nwéc thai khu cdng nghiép. Nuéc sau x ly ¢6 day dd moi
diéu kién cho qua trinh nitrat héa riéng hoan toan. D& xac
dinh cuvtng do clia qua trinh Nitrat héa riéng dung phuong
phap thuc nghiém va do bang téc do oxi hoa riéng (Iuong
amoni NH,* tinh bang gam dugc oxi héa bdi 1 gam ban
hoat tinh trong mét don vi thoi gian trong 1 gi& hodc
ngay). Ngoai ra hiéu qua clia qua trinh nitrat héa con phu
thudc vao nhiét do, ty 1& luong chat hitu co tinh bang
BOD/Téng Nito. Theo cac nghién cru khi diéu kién t6i wu
thi toc d6 qua trinh Nitrat héa thay doi trong khoang 0,05 -
0,6 gNH,*/1gam bun can trong mot ngay (téc la 1,2 - 14,4

mgNH," /1 gam bun can trong mot gio). Theo tinh toan téc
do Nitrat hoa clia thi nghiém la 2,2 - 3,01 mgNH," /1 gam
bun cén. gio. Biéu nay chi*rng té qua trinh Nitrat héa xay ra
t6t khi xtr ly qua bé loc vat liéu loc tu ria.

4. KET LUAN

Thi nghiém cho thay hiéu qua ctia x& ly nwdc thai véi bé
loc vat liéu loc néi tw rira thly lwc dap tng duoc cac quy
chuan quéc gia. Hiéu qua cla viéc loai bo amoni la
cao, nwac thai dwgc xi Iy co thé dugc tai st dung cho mét
s6 muc dich hitu ich.

Déc diém hoat dong cua bé loc ndi tw rira thiy luc voi
ché do van tbc loc 7,5m/h la; tén that cot ap trung binh
1,84cm/gio; chu ky loc la 62,5 gid; Téc do rra loc la 10 - 12
I/s/m? va thoi gian rra loc 4 - 5 phut.

Thuc nghiém cho théy rang thoi gian loc hiéu qua cla
bé loc néi tv rira thily luc véi van tée 7,5 m/h [a 39 gio dai
hon bd loc cat truyén théng (12 gio). Biéu nay sé lam giam
lvgng nuoc rira loc cling nhu chi phi van hanh.

Trong nghién cttu, bé loc chi hoat déng & ché do loc
7,5 m/h nhung cling da tao thém co s& khoa hoc dé tién
hanh nghién cru cac ché do loc khac va cho viéc t6i wu
hoa céac théng sé cong nghé cuia bé loc vat liéu loc noi tw
rira thay lyc.
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