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Nguyén Phwong Quy', Lé Thanh®, Vii Pirc Toan’

Tém tit: Cong nghé bin hoat tinh dang mé tuan hoan la cong nghé xir Iy nito rat hiéu qua, dwoc
nghién ciru, phdt trién bi Mervyn C. Goronszy tir nam 1978 cho miede thdi c6 nong dé BOD, ty 1é
BOD/N dau vio cao & cdc nude phat trién hon Viét Nam. T rong khi o Viét Nam hién nay — noi ma
niede thai dwege thu gom chung, c¢é bé phét tai méi gia dinh lam néng dé BOD va ty 1é BOD/N ¢
mirc rat thci'p.Mét the té hién nay la cac NMXLNT ¢ Viét Nam da dwoc xdy dung co n(;ng do cac
chdt 6 nhiém trong nude thai dau vao thdp hon nhiéu so véi thiét ké.Nghién ciru thwc hién trong
qua trinh kiém sodt van hanh tai NMXLNT Yén S¢ trong diéu kién dua lwong bun dw qua mirc vé
mikc cho phép dong thoi véi viée tang lwu lwong cho thdy sw 6n dinh trong viéc xir Iy N, va su phu
thudc ciia qud trinh khir nito vao MLSS trong diéu kién BOD thdp va ty 1é BOD/IN trong nudc thdi
dau vao thap.

Tir khoéa: Cong nghé dang mé tuan hoan, cong nude thai chung, Loai bo nito, Nha may xtr Iy nudc thai.

1. GIOI THIEU CHUNG

Cong nghé xur ly nudc thai bun hoat tinh
dang mé (SBR) dugc bit dau bang nghién ciru
cua Ardern va Lockett (1914) st dung mot
phuong phép tu dién (nudc thai) ddy trong cac
thi nghiém cua ho. Qua trinh thi nghiém gdom
cac giai doan: Dién (nudc thai) - filling, Thong
khi — aeration, Lang — settlement, Rut nudc —
draw. Thoi gian ling thuong 1a 2 gio va thoi
gian cho cac giai doan suc khi phan ung phu
thudc vao sb luong chu ky dién diy mdi ngay.

Trong nhitng nim gan day cac hé théng SBR
dugc phat trién va dya theo dic tinh phan tng
c6 thé chia thanh 4 nhom:

(A) Pinh ky dién nudc, pha phan ung, va
pha nghi;

(B) Dinh ky dién nuéc, pha phan tmg, va
khong c6 pha nghi;

(C) Gian doan dién nuéc vao, ngin lya chon
(selector), va khong c6 pha phan ung va pha nghi;

(D) Nuodc vao lién tuc.

SBR nhom (C) c6 sy khac biét 1a st dung

"' Cong ty CP Déu tu Phdt trién Moi trieong SFC Viét Nam
? Céng ty CP Pau tw Xdy dung va Thirong mai Phii Bién
? Khoa Méi truong, truong Pai hoc Thuy Loi
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mot ngan lya chon co thé tich c6 dinh ma cac hé
théng SBR nhom khac khong sir dung. Vi hé
thong nay, nudc dau vao dugc gian doan trong
pha rit nude hodc trong pha ling va rat nude va
¢6 tuan hoan bun — dugc goi 1 Cong nghé bun
hoat tinh dang mé tuan hoan (SBR tuan hoan).
SBR tuan hoan di dugc Mervyn C. Goronszy
nghién ctru phat trién tir nim 1978 ([41, 15D.
Nhom cong nghé nay da dugc ap dung xu ly
quy md 16n & cac nude Pic, Anh, Bic My, Uc,
An D6 va vira méi duoc ap dung vao Viét Nam
tr nam 2008 bdi SFC Viét Nam. Cac nghién
clru, bao cao vé cong nghé SBR tuan hoan cho
dén hién nay dua trén tinh chat nuéc thai ma no
da dugc ap dung nhu trén - ¢ cac nudc phat
trién hon noi ma nuéc thai c6 nong d6 BOD dau
vao & muc khoang 200mg/l va nudc thai loang
nhat duoc phan loai khoang 100mg/l, tuy nhién
ty 16 BOD/N ¢ muc 7+8 : 1 — 1a ty 1& thuan loi
cho qua trinh loai bé nito ma khéng phai bd
sung ngudn cacbon tir bén ngoai. Tai Viét Nam,
BOD dau vao khao sat duoc thdp hon 100mg/l
vi nudc thai bi pha lodng do bé phdt, do cong
thu gom chung nuéc mua va phan hiy tu nhién
trén cac song, hd, kénh rach truéc khi duge dan
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vé Nha may xir 1y nudc thai (NMXLNT); va
cling vi vdy ma trong luc BOD giam dang ké thi
céc chi tieu N-NH3, Tong N (TN) ¢ mirc cao
nhu nudc thai chua dugc pha loing nhu von co
va ¢ mitc BOD/N ¢ miic <3 : 1.

Qué trinh nitrat hoa / khir nito dong thoi
trong khi hau lanh va néng do nudc thai dau vao
khong bi pha loang da dugc chitng minh trong
cac nha may & Ao Grossarl ([2], [3], [5]); va vao
nim 1994 & cac nudc khac chau Au. Cac nha
may dau tién nhu st dung cong nghé nay & Pic
la Potsdam (CHLB Duc, 90.000 pe) va
Neubrandenburg (CHLB Duc, 140.000 pe) co
s0. Nam 2008 1a Nha may & khi hau nhiét doi:
Jelutong — Malaysia ciling d2 duoc ap dung co
hiéu qua cho qua trinh ndy & mirc nong d6 BOD
250mg/1 [2].
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Hinh 1. So'd@6 ciia 1 bé SBR tuan hodn va qud
trinh khir Nito trong bong bun

Nha may xtr Iy nudc thai dau tién ap dung
cong nghé¢ SBR tuan hoan tai Viét Nam 14 tai
thanh phd Vinh (van hanh nam 2012), thanh phé
Bic Ninh (2013), Yén So - Ha Nbi (2013), Hd
Tay — Ha Noi (2013).

Vi chua ¢6 nhiéu NMXLNT duoc van hanh &
Viét Nam vao thoi diém xdy dung, céc
NMXLNT truée do ap dung cong nghé CAS
(Bun hoat tinh truyén thong), A20(Bun hoat
tinh dong lién tuc cé cac budc hiéu khi — yém
khi — thiéu khi), HO sinh hoc khong duoc thiét
ké dé xur 1y Nito, ddc biét Ia N-NH;z nén khong
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¢6 danh gia nao vé twong quan noéng do cac chat
trong nudc thai dau vao dé co thé lam sb licu
tham khao thiét ké cho cic NMXLNT méi nay.
Hon nira, cic NMXLNT nay duoc thiét ké khi
chua c6 hé théng thu gom nudc thai, do do,
nong do cac chat dau vao déu phai dwa vao gia
dinh va tham khao cac sb liéu quéc té. Mot thuc
té xay ra sau do 1a so liéu thiét ké khac xa sb
lidu thyc t& nhu NMXLNT Yén S¢ sau day.

Nha may xur 1y nudc thai Yén S& duoc xay
dung & trung tim thanh phd thu d6 Ha Noi ¢
mién Béc, bat diu van hanh tr ndm 2012.Nudc
thai dau vao duoc bom tir song Kim Nguu va
song Sét — 1a hai con sdng thoat nudc do thi cua
thanh ph6 Ha Noi.

Nha méay SBR tuin hoan Yén S¢ bao gom 8
bé SBR tuin hoan vé&i thé tich hiéu dung
8.500m’/bé. Trong thoi gian tir thang 10/2013
dén 7/2014 1a thoi gian diéu chinh cac thong s6
van hanh trong diéu kién bun du qua mic trong
céc bé do qua trinh van hanh trudc ddy chua 6n
dinh d¢ lai.

Vi dac tinh chung cta cac d6 thi Viét Nam la
nude thai san xuat thuong cé trong nudc thai do
thi, do d6 ngay nay cac Nha may xu ly nudc
thai sinh hoat tap trung (hay ndi dung hon la
nudc thai cho cac d6 thi) ngoai viéc phai tuan
thu cac tiéu chudn nude thai sinh hoat ma con
phai tuan thu theo nudc thai cong nghiép. Theo
d6, cac tiéu chuan hién nay ma nudc thai sau xir
ly cia mot NMXLNT sinh hoat tip trung phai
tuan thu la TCVN 7222 : 2002, QCVN 40:2011/
BTNMT, QCVN 14:2008/BTNMT. Trong do
TCVN 7222 : 2002 quy dinh tiéu chuan nuéc
thai sau xtt ly cho cac NMXLNT chi xt ly bac
1, c6 xtr 1y bac 2 va c6 xtt ly bac 3. Theo do cac
NMXLNT no6i chung phai tuén thu bac 2 khi ma
bac 2 (xt ly sinh hoc) déu duoc ap dung. Con
QCVN 40:2011/BTNMT, QCVN 14:2008/BTNMT
quy dinh 2 c6t A va B, trong d6 quy dinh Cot A
dbi v6i quy dinh hai mirc gidi han cot A (khi
ngudn tiép nhan ding muc dich cho nudc cip
sinh hoat) va cot B (ngudn khac).
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2. PHUONG PHAP NGHIEN CUU

2.1. Phuwong phap thuc nghiém hién truwong

Trong thoi gian nghién ctu, lugng MLSS
trong cic bé giam tir 6.105mg/l xudng con
2.96lmg/l va luu luogng xu ly ting tur
60.000m’/ngay 1én 200.000m’/ngay. Trong qué
trinh diéu chinh nay dwoc thiét 1ap duy tri mot
ché d6 van hanh cd dinh, khong bod sung nguén
carbon, bun duge rat dan va luu lugng nudc thai
tang dan duéi su kiém soat chit ché dam bao
cho néng @6 TN, N-NHj3 lu6n nam trong khoang
tiéu chuan B.

2.2. Phuong phap liy méu va phan tich miu

Mau nudc thai duoc léy tai tung bé SBR, to
hop ciia 6 chu ky/ngay. Mau dau vao duoc ldy
tai cac vi tri dau vao cua mdi bé — tai thoi diém
dién nuéc vao va dau ra tai cac diu ra cua mdi
bé - tai thoi diém rat nude ra.

Phuong phéap va thiét bi cy thé cho ting chi
tiéu: (1) Amonia: Method 8155 —Hach: Salicylate
Method 0,01dén 0,50 mg/L NH3;-N; May quang
phd DR2800-Hach. (2) TN: Method 10072-
Hach: Persulfate Digestion Method Method
10072, 2 to 150 mg/L N (HR)’; May nung pha
mau DBR 200-Hach va May quang phd
DR2800-Hach. (3) BOD: Method 8034-Hach,
May do DO YSI 5000.

St dung may phén tich nhanh va thudc thi
ctia hang Hach — Hoa Ky cung cap.

3. KET QUA NGHIEN CUU

Céc thong sb thiét ké va thuc té phan tich
trong thoi gian nghién ctru nhu bang 1.

Bang 1. Cac thong s nwéc thai clia
NMXLNT Yén So

Théng s6 Gia tri Gia tri
thiét ke thuec té
1. Péu vao
Luu lugng tdi 200.000 200.000
da, m’/day
BODs, mg/l 250 76 (+144)@
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TN, mg/1 40 47 (x61)
N-NH3, mg/l 30 41 (£55)
2. Piura

BODs, mg/I 30 | 509 | 6 (max 18)
TN, mg/1 20 40 14 (max 28)
N-NHj3;, mg/l 5 10 2,7 (max 9)

(a): gia tri trung binh ( do léch gitva gia tri
min va max). Gia tri min la gia tri nho nhat do
dwoc, max la gid tri lon nhat do dwoc; (b): gia
tri ung voi cét A trong QCVN 14:2008/BTNMT;
(c): gia tri ung voi cot B trong QCVN
14:2008/BTNMT.

S6 lidu van hanh cho thiy dau vao BODs rét
thap (76mg/l) va su bién dong lai rit cao (gia tri
16n nhéat va nho nhat chénh léch 144mg/l); trong
e do6 gia tri TN / N-NHj lai rat cao so véi BODs
va ciing bién dong 16n — dic biét 1a N-NH; —
tuong ung TN: 47 (£61); N-NHs: 41 (£55).

Ty 1& BODsin (in - dong vao) /TNin thp va
bién dong 16n: 0,65 + 4,77 va trung binh tuong
ung chi la 1,82 / 1,75. BODs sau xir Iy dat dugc
trung binh 14 5,6 / 6,0 va gié tri toi da 9 / 18mg/1
ddng nghia voi viée dat dugc tiéu chuin cot A.
Néng d6 trung binh TNout (out - dong ra) dat
duoc c6t B nhung co dén 8%/10% sb mau chi
dat c6t A. Tuong ty N-NHjsout trung binh dat
cOt B nhung c6 dén 5% / 8% sb mau chi dat cot
A, theo d6 chiéu theo quy dinh cua Tiéu chuin
Viét Nam thi chi dat c¢6t B. Hinh 2 cho théiy qua
trinh khir N 1a kha 6n dinh.

Su bién d6i cua ty 1& khir nito trong sudt thoi
gian nay dugc thé hién trong hinh 3.Két qua thu
dugc ¢ tréncho thdy qua trinh khir nito 13 khong
bi han ché boi giGi han trén vé ty 1 khir nito ma
chi don gian phy thudc vao ngudn cung cip nito
la bao nhiéu. Gia tri Ién téi 0,61mgN/gMLSS. gio
dd dugc quan sat trong diéu kién ty 1& trong
nuéc thai diu vao BOD:TN chi 1,75:1.
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Hinh 3. Ty I¢ khit Nito / lwong MLSS bién doi theo ty 1é luu heong nude thai vao / nong dp MLSS

trong bé SBR tudn hoan

3. KET LUAN

Tuy thudc vao ché d6 van hanh duge kiém
soat hop Iy ma SBR tuan hoan c6 thé van hanh
on dinh duoc trong diéu kién nudc thai pha
lodng voi ty 16 BOD:N rat thap & diéu kién khi
hau nhiét ddi. Nghién clru thyc hién trong qua
trinh kiém soat van hanh tai NMXLNT Yén S&
trong diéu kién dua luong bun du qua muc vé
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mirc cho phép dong thoi véi viée ting luu
luong cho thiy sy 6n dinh vé& chat luong N
trong nudc thai sau xir Iy va dat cot B cia Tiéu
chuin Viét Nam ma khéng cin bd sung ngudn
carbon tu bén ngoai. Qua trinh kht nito 1a
khong bi han ché boi gidi han trén vé ty 18 khir
nito ma chi phu thudc vao ngudn cung cp nito
la bao nhiéu. Gia tri 1én t6i 0,6 1 mgN/gMLSS.h
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da dugc quan sat trong diéu kién nudc thai dau
vao c6 BOD trung binh chi 76mg/l va ty 1€
BOD:TN chi 1.75:1.

Trén co so nghién ciru nay, s& tiép tuc nghién
clru v6i ngudn nude séng Cau Bay 1a ngudn
nudc twong ty c6 ndong do nude thai dau vao
loang vi thu gom chung va da dugc giam dang
ké boi cac bé phot gia dinhdé nghién ciru cong
nghé phu hop.

LOI CAM ON

Chtng t6i xin chan thanh cam on Ban lanh

dao va Cong ty Co phan Pau tu Xdy dung va
Thuong mai Phi Dién, Cong ty C6 phan Pau tu
Phat trién Moi truong SFC Viét Nam da tao
diéu kién rat thuin loi cho ching toi duoc
nghién curu trong thoi gian dai. Chung t6i cling
xin cam on Tién sy Gunnar Demoulin — & mot
trong nhiing ngudi nghién ctru phat trién cing
v6oi nha phat minh Mervyn C. Goronszy cong
nghé Cong nghé Chu ky Bun hoat tinh da co
nhimg y kién gop ¥ quy bau cho nghién ctru cia
chung toi.
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Abstract:

CYCLIC SEQUENCING BATCH REACTOR TECHNOLOGY - RESEARCH ON THE
NITROGEN REMOVAL IN LOW BOD AND LOW BOD/N RATIO WASTEWATER

Cyclic sequencing batch reactor technology is very effective for nitrogen removal, was
studied,developped by Mervyn C. Goronszy since 1978 forhigh strength BOD, good ratio BOD/N in
wastewater indevelopedcountries than Vietnam. While in Vietnam today - where combined sewage
network was built, with septic tanks in each family and so BOD and ratio of BOD / N are very low.
A current practice in Vietnam where all wastewater treatment plants has been built with the
concentration of pollutants in wastewater is lower than design. Research conducted during the
control of operation of Yen So wastewater treatment plant in condition to reduce the excessive
amounts of wastage sludge at the same time allowing for the increased flow shows stability in the
removal of N, and the dependence of nitrogen removal on MLSS in BOD and ratio of BOD/TN in
wastewater are low.

Keywords: Cyclic Sequencing Batch Reactor Technology, Combine sewage network, Nitrogen
removal, Wastewater treatment plant.
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