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Tém tit:

Nghién ciru nay trinh bay khi ning loai bé dong thoi cac chit hiru co va nito' trong nwéc thai ché bién mii cao su sir
dung cac thiét bi phan irng theo mé ké tiép (SBR) cii tién. Cac thiét bi SBR cai tién dworc thiét ké dic biét dé bao gom
ca ving hiéu khi ¢6 suc khi va viing thiéu khi khong suc khi trong ciing mét thiét bi. Trong cac thiét bi nay, hén hop
nuée thai co thé tuin hoan lién tuc tir ving nay sang ving khac trong khi suc khi. Do d6, cac qua trinh nitrit/nitrat
ho# va khir nitrit/nitrat c6 thé xay ra dong thoi trong hai ving ciia thiét bi. Hai thiét bi R1 va R2 véi cac ché dd suc
khi khac nhau da dwoc sir dung dé danh gia hi¢u qua ciia ché dd suc khi. Suc khi dwoc duy tri & toc do khong doi doi
voi thiét bi R1, trong khi dé thay ddi tir tc dd suc khi thip trong giai doan dau sang tdc dd suc khi cao hon trong giai
doan sau ciia giai doan phan tng ddi véi thiét bi R2. Thiét bi R1 dwoc van hanh véi cach thire suc khi thong thwong
ciing di dat dwoc hiéu qua xir 1y cao dbi véi nhu ciu oxy héa hoe (COD), amoni ciing nhw tong nito (T-N). Hon nira,
hiéu qua ciaa thiét bi R2 véi ché dd suc khi dic biét con dwoe cai thién thém dang ké vé kha ning xir Iy T-N. Trong
cac khoang tii trong COD va T-N twong tng 0,9-1,6 kg COD/(m*ngay) va 0,16-0,31 kg T-N/(m*ngay), hiéu suit xir

1y COD, amoni va T-N trung binh ciia thiét bi R2 twong g 1a 97%, gin 100% va 94-97%.

Tir khéa: Nwéc théi ché bién mii cao su, thiét bi SBR cii tién, xiv ly dong thoi chét hitu co va nito.

Chi sé phén loai: 2.7

Md dau

Viét Nam 1a mét trong s6 cac nude dan dau thé gioi vé
khai thac va xudt khau cao su tu nhién. Theo s6 lidu théng
ké cua Hi€p hoi Cao su Viét Nam, san lugng cao su thién
nhién nam 2016 cua nudc ta dat trén 1 triéu tan, dang thtr 3
thé gi¢i (sau Thai Lan va Indonesia). Vi lugng nudc thai
phét sinh trung binh khoang 25 m® cho mdi tin san pham,
mdi nim nganh cong nghiép ché bién cao su Viét Nam dang
phat thai khoang trén 25 triéu m® nudc thai. Nudc thai ché
bién cao su ty nhién dugc xem 1a mot trong nhiing loai nudc
thai c6 murc d6 6 nhiém rit cao boi cac thanh phan: Nhu ciu
oxy sinh hoa (BOD), nhu ciu oxy hoéa hoc (COD), téng nito
(T-N) va tong chat rin lo lung (TSS) véi gia tri twong tmg
c6 thé 1én téi 7.590-13.820 mg/l, 11.935-26.914 mg/l, 450-
1.306 mg/1 va 468-2.220 mg/1 [1, 2].

Hién nay, & Viét Nam c¢6 nhidu c6ng nghé xir Iy nude thai
dang duogc ap dung trong nganh ché bién cao su ty nhién,
trong d6 chu yéu két hgp mot s6 trong cac qua trinh: Tach
gan mi, tuyén ndi, xir Iy ky khi UASB, muong oxy hoa, bé
suc khi, loc sinh hoc hiéu khi, ho tao, hd 6n dinh [1, 3]. Tuy
nhién, theo diéu tra cia cac tic gia Nguyen Nhu Hien va
Luong Thanh Thao (2012) [1], cac hé théng xtr Iy nude thai
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& cac nha méay ché bién mu cao su tai khu vyc Pong Nam
B6 van boc 16 nhiéu han ché, nhu hiéu qua xu ly chua cao;
COD, BOD, T-N va TSS trong nudc thai sau xur Iy & nhiéu
nha may van con cao hon quy chuin xa thai cho phép. Cong
nghé chu yéu hién nay duoc 4p dung dé xur 1y cac thanh
phan nito trong nudce thai cua cac nha may ché bién mu cao
su la muong oxy hoa, ho tao hay ho tw nhién, tuy nhién hiéu
qua xtr 1y chua cao, kho ¢6 kha ning xir 1y triét dé cac thanh
phan nito, hon nita can thoi gian xir 1y dai va mat bang xay
dung 16n [1-3].

Thiét bi phan tmg theo mé ké tiép (SBR) da duogc nghién
ctru va ing dung nhiéu trong xir Iy nude thai do ¢6 cac uu
diém: C6 thé xur Iy ddng thoi cac chat hitu co va nito; cong
nghé linh hoat, ¢6 thé thay ddi ché d6 van hanh phu hop véi
tinh chat khac nhau cta nhiéu loai nudc thai va khong can
bé lang cudi [4-10]. Tuy nhién, d6i véi SBR thong thuong,
dé nang cao kha niang xir Iy dong thoi cac chit hiru co va
nito can phai thyc hién nhidu chu trinh phan tng thiéu khi
- hiéu khi luén phién, két hop véi ap dung ché do cap nudc
thai nhidu 1an vao giai doan diu cua mdi chu trinh thiéu
khi - hiéu khi [4, 5, 9]. Vi vdy, qua trinh SBR thong thuong
v6i nhiéu chu trinh thiéu - hiéu khi tré nén phirc tap, khé ap
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Abstract:

In this study, the simultaneous removal of organic
and nitrogen substances from rubber latex processing
wastewater was investigated using modified sequencing
batch reactors (SBRs). The reactors were specially
designed to consist of both oxic zone with aeration
and anoxic one without aeration in a single-stage
reactor. In these reactors, wastewater mixture is able
to continuously circulate itself from one zone to the
other during aeration. Therefore, nitrification and
denitrification could be occurred simultaneously in the
two zones of these reactors. Reactors R1 and R2 with
different aeration modes were used for evaluating the
effect of aeration modes. Aeration was kept at constant
air flow-rate for R1, while varried from lower air flow-
rate in the early period of the reaction stage to higher
air flow-rate in the later one for R2. The reactor R1
with the conventional aeration mode achieved high
COD as well as T-N removal efficiencies. Furthermore,
the performance of the reactor R2, which was operated
under the specific aeration mode, was greatly improved
in terms of T-N removal. In the ranges of COD and T-N
loading rates of 0.9-1.6 kg COD-m>-d"' and 0.16-0.31 kg
N-m3-d', respectively, the average COD, ammonium,
and T-N removal efficiencies of R2 were 97%, nearly
100%, and 94-97%, respectively.

Keywords: Modified SBR, rubber latex processing
wastewater, simultaneous removal of organic and nitrogen
matters.
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dung trong thuc té, dic biét 1a ¢ diéu kién Viét Nam.

Vi muc dich vira nang cao hiéu qua xt Iy cung luc cac
chat hitu co va nito, vira don gian hoa quy trinh van hanh,
nghién ciru nay dugc thyc hién nham cai tién thiét bji SBR
thong thuong dé c6 thé dong thoi thuc hién cac qua trinh
hiéu khi va thiéu khi, tirc 12 dé co thé xur Iy dong thoi cac
hop chét nito cung lac voi xtr Iy cac chit hitu co, chi trong
mot giai doan phan ting duy nhit.

Nguyén liéu va phuong phap

Nudc thai

Nudéc thdi str dung trong nghién ctu nay la nudce thai
cua Nha may Cao su Ha Tinh sau khi dugce xu 1y qua hé
thong UASB trong phong thi nghiém. Nudge thai sau xur Iy
ky khi c6 COD trong khoang 1.600-2.016 mg/l; nong do
nito amoni (N-NH,") va tong nito (T-N) twong (rng trong céc
khoang 154-261 mg/l va 231-391 mg/l (bang 1).

Bang 1. Pdc trung nudc thai va cac ché do thi nghiém.

Giai doan khéi dong Giai doan 6n dinh

Théng s
Chédy I Ché dg I Chédplll  Chédglv  ChédjV
COD vio, mg/l 167134 174379 1600439 1717425 2016280
N-NH," vio, mg/ 15426 15410 190+13 2085 26117
T-N vio, mg/l 23129 23015 284419 3118 391226
Luu lugng nuée thai, Ungdy ~ 4,67:0,09  6,28+0,12 845008 104202 11,803
Tai trong COD,
ke COD/(mixagiy) 0524001 0,73£0,02 0,90£0,02  1,19:0,03  1,61:0,06
Tai trong N-NH,,
a o = + + +
ke NNH, fmiwngiy) 0,048£0,002  0,0640,003 011001 0,14£0,01  02120,01
Tai trong TN, 00710003  0,096£0,005  0,16£001  021£001 03120,02
kg T-N/(m’xngay)
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Hinh 1. Hé thi nghiém SBR cai tién.

1. Thiing chtia nuéc thai, 2. Bom cip nudc thai, 3. Ong cdp nudc thai, 4.
Thiét bi SBR cai tién, 5. Van xa tu dong, 6. Thung chda nudc sau xG 1y, 7.
May théi khi, 8. Luu lugng k& khi, 9. Cuc phan tan khi, 10. Bo diéu khién,
I. Vang hiéu khi I, Vaing thiéu khi.
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Hai hé thong thiét bj (R1, R2) g1ong nhau nhu hinh 1 da
duogc su dung dé nghlen ctru. Mdi hé thong bao gdm thiét
bi SBR cai tién; bom cap nuoc thai; may théi khi; va van
xa ty dong. Cac thiét bi ¢ thé diéu khién dugc ché d6 hoat
dong theo chu ky thoi gian mong mudén. Thi nghiém duoc
tién hanh theo hinh thirc xir Iy theo mé. Thiét bi SBR cai
tién dugc ché tao tir nhua acrylic trong sudt, co téng thé tich
hitu ich va chiéu cao 1am viéc twong tng 1a 15 lit va 1,34 m.

Thiét bi SBR cai tién duoc phat trién trong nghién ciru
nay khac voi cac thiét bi SBR thong thuong, dugc chia
thanh hai ving boi vach ngan nhung thong nhau & ca phia
trén mat va dudi day, va viéc cap khong khi trong giai doan
phan ung ctia m&i mé xur Iy chi duoc thuc hién ¢ ving tha
nhit. Trong giai doan suc khi, do co su chénh léch khi
luong riéng ciia hdn hop nudce - bun giira hai ving c6 suc
khi va khong c6 suc khi ma hon hop co khi luong riéng 1on
hon tir ving khong suc khi duoc tuan hoan vé ving c6 suc
khi, tao ra vong tudn hoan khép kin gilta hai vung (hinh 1).
Véi cau tao nhu véy, trong thiét bi SBR cai tién nay dong
thoi ton tai ca hai ving hiéu khi va thiéu khi ngay trong
cung mot thiét bi, va hdn hop nudc - bun dugce luan chuyén
tor vung nay sang vung kia nho hiéu ting khi nang ma khong
can str dung bom tuan hoan ngoai.

Ngoai ra, thiét bi nay ciing dugc cai tién dé co thé gop
céc giai doan thio nudc di xir Iy ciia mé trude va cp nude
m&i cho mé tiép theo nhu ¢ thiét bi SBR thong thuong thanh
mot budc cap va thdo nude dong thoi, duge thuc hién cing
ltc. Viée nay dugc thuc hién bé“mg cach cép nudc thai cho
mé moéi vao phia duéi day thiét bi, dong thdi mé van thao
nudc phia trén thiét bj dé nude da xir Iy ciia mé trude ¢ phan
phia trén thiét bi chay ra ngoai. Viéc cép va thao nudc dong
thoi cho phép kéo dai thoi gian phan tmg trong mdi mé xur
1y, do d6 c6 thé nang cao hiéu qua xr 1y, ddng thoi ciing cho
phép don gian hoa quy trinh van hanh thiét bi.

Quy trinh va ché dp thi nghiém
Quy trinh thi nghiém:

Chu trinh van hanh cua cac hé thiét bi thi nghiém nhu
hinh 2, bao gom ba giai doan tuan ty noi ti€p nhau: Cap va
thdo nudc dong thoi, phan ung, va lang.

Mt mé xir 1y (180 phat)

Cép, thio nuée ddng i
thoi (mé tiép theo) 1

Cép va théo
nude dong thoi

Phén tng
(suc khi)

Léng

Hinh 2. Chu trinh lam viéc cta thiét bi thi nghiém.

Ché d6 hoat dong cua cac hé thiét bi thi nghiém dugc
trinh bay trong bang 2. Tong thoi gian ciia mdi mé xir 1y
1a 180 phut, trong d6 giai doan cip va thao nudc dong thoi
dugc thuc hién trong 10 phut, giai doan phan g kéo dai
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145 phut va thoi gian ling 1a 25 phut.

O thiét bi thi nghiém thir nhat (R1), trong sudt giai doan
phan ung, tuong ty nhu cac h¢ SBR thong thuong, qua trinh
suc khi dugc tién hanh ¢ luu lugng khong khi khong doi
(2,0 I/phat).

O thiét bi thi nghiém thir hai (R2), trong chu ky phan
ung, qua trinh syc khi dugc thuc hién véi hai giai doan c6
lwu lugng khong khi khac nhau. O giai doan 55 phut ban
dau, luu luong khong khi dwoc duy tri & muc thap (0,5 1/
phat) nham duy tri mirc DO (oxy hoa tan) thap (< 0,5 mg/l)
dé thuc hién dong thoi cac qua trinh nitrit/nitrat hoa va khir
nitrit/nitrat & ca hai ngin cia thiét bi; & giai doan 90 phut
tiép theo, luu lugng khong khi dugc ting 1én mirc 2,0 1/phut
nham ting DO trong thiét bi dé oxy héa triét dé chat hiru co
va amoni con lai.

Bang 2. Ché& do hoat dong cia cac thiét bj.

Thoi gian phan ting, phit

Thoi gian cip va Thoi gian
Thiét bi  thao nuwée dong thoi, ling,
phiit Suc khi 0,4 Iphiit  Suc khi 2,0 Uphit ~ phit
R1 0 145
10 25
R2 55 90
Ché dg thi nghiém:

Céc cdt SBR dugc khoi dong voi nguén bun hoat tinh
duoc 1€iy tor mot hé théng xur ly nude thai sinh hoat theo
cong nghé loc sinh hoc hiéu khi - thiéu khi véi nong do
MLSS ban dau khoang 5.000 mg/l. Qué trinh khoi dong
duoc thuc hién b?mg phuong thuc tang dan luu luong nudc
thai voi diéu kién tai trong COD va T-N ban dau twong (mg
1a 0,5 kg COD/(m*xngay) va 0,07 kg T-N/(m>xngay).

Céc thi nghi€ém dugc thuc hién ¢ nhiét do phong (28-
34°C), pH nuéc thai dau vao trong khoang 6,0-7,0 (pH trong
thiét b thay doi trong khoang 7,6-8,6) va MLSS duoc duy
tri trong khoang 6.000-6.500 mg/l. Cac ché d6 thi nghiém &
céc tai trong hitu co va nito khac nhau nhu ¢ bang 2.

Phuwong phap phan tich

Amoni dugc xac dinh bang phwong phap tric phd Phenat
(theo Standard Methods, 1995) tai budc song 640 nm trén
thiét bj UV-Vis spectrophotometer 2450 (Shimadzu - Nhat
Bén).

Nitrat dugc xac dinh theo phuong phap tric phd dung
axit sunfosalixylic (TCVN 6180:1996 - ISO 7890-3:1988)
tai budc song 410 nm trén thiét bi UV-Vis spectrophotometer
2450 (Shimadzu - Nhat Ban).

Nitrit dugc xac dinh theo phuong phép tric phd véi
hé thuoc thir Griss (theo Standard Method, 1995) tai budc
song 430 nm trén thiét bi UV-Vis spectrophotometer 2450




(Shimadzu - Nhat Ban).

COD, BOD, T-N va TSS duoc xac dinh theo TCVN
6491:1999 (ISO 6060:1989), TCVN 6001-1:2008 (ISO
5815-1:2003), TCVN 6638:2000 (ISO 10048: 1991) va
TCVN 6625:200 (ISO 11923:1997).

Két qua va thao luan
Sw thay doi DO trong chu trinh xir Iy

Su thay doi DO trong cac thiét bi R1 va R2 theo chu
trinh x1r 1y ¢ cac ché @6 TV va V dugce thé hién & hinh 3a; su
khéc bi¢t DO ¢ cac vung suc khi va khong suc khi o ché @6
V duoc thé hién & hinh 3b.

—o—RI-Vingsuckhi
—&— R2-Vang suckhi

—e— RI-Vingkhdng suc khi
—+— R2-Vingkhéng suc khi
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Hinh
xu ly.
(@) O cac ch€ do IV va V. (b) O cac viing c6 va khong suc khi (ch& do V),
(1) Giai doan c4p thao nudc, (2) Giai doan phan tng, (3) Giai doan l3ng.

3. Su thay déi DO trong céc thiét bj trong mot mé

Két qua ¢ hinh 3a cho thay, véi ca hai thiét bi thi nghiém,
trong cac giai doan khong suc khi, tirc 1a giai doan cip thao
nudc dong thoi va giai doan doan ling, DO giam; con trong
giai doan suc khi, DO sé ting dan véi toc d6 ting phu thudc
vao ché do tai trong va ché d6 suc khi. DO ¢ ché do tai trong
COD va T-N thip (ché d6 IV) cao hon DO & ché do tai trong
COD va T-N cao (ché d6 V). Két qua nay 1a do, khi tai trong
COD va T-N tang thi lugng oxy tiéu thu cho qua trinh oxy
hoa chit hitu co va nitrit/nitrat hoa amoni s& ting, dan dén
DO giam. O thiét bi R2, do qua trinh suc khi trong giai doan
dau duoc tién hanh & luu lwong thap, DO trong thdi gian
dau cua giai doan phan Gng ludén rat thap (< 0,5 mg/l); sau
do6 khi tang luu luong suc khi, DO trong thiét bi tang dan,
nhung luén thip hon rd rét so véi thiét bi R1. DO thap trong
thoi gian dau cua giai doan phan tmg sé& thuan loi cho qua
trinh khtr nitrit/nitrat.

Hinh 3b cho théy, ¢ su khac biét 13 rét vé DO & cac
vung suc khi va khong suc khi doi vdi ca hai thiét bi R1 va
R2. DO thép hon trong viing khong suc khi s& dam bao cho
qué trinh khr nitrit/nitrat xay ra thuén lgi hon trong ving
nay.

Hiéu qua xw ly COD

Hiéu qua xir Iy COD & cac ché do thi nghiém khéac nhau

dugc trinh bay ¢ hinh 4. Két qua nhan dugc cho théy, vé
hiéu qua xir Iy COD, ca hai hé thiét bi R1 va R2 gan nhu
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da dat dugc trang thai on dinh chi sau mot tuan khoi dong.
Két qua nay la do lugng bun hoat tinh dua vao khoi dong hé
thong 16m va ngudn bun cé hoat tinh cao.

Hiéu suat xir Iy COD trung binh & tit ca cac ché do kha
6n dinh va ludn dat trén 95%. Theo thoi gian van hanh, mic
du tai trong COD ciing nhu tai trong T-N dugc ting dan
nhung hiéu suat xir Iy COD cua ca hai hé thiét bi c6 xu
hudng ngay cang 6n dinh va dat trung binh 97% & cac ché
d6 11I-V. Kha niang xir Iy COD ctia hai h¢ thiét bi 14 twong
duong. COD sau xir Iy & cac ché d¢ I11-V phan 16n luén nho
hon 75 mg/l d6i véi ca hai hé thiét bi. Két qua nay cho thiy,
trong khoang khao sat, tai trong COD hau nhu chua anh
huong dén hiéu suét xir Iy COD dbi vé6i ca hai hé thiét bi.
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Hinh 4. Hiéu qua xtr ly COD § cac ch& d§ khac nhau.

Hiéu qua xw ly NH

Két qua nhan dugc ¢ hinh 5 cho théy, tuong tu nhu
truong hop COD, hiéu suat xir Iy amoni ctia ca hai hé thiét
bi gén nhu da dat dugc gia tri on dinh chi sau khoang mot
tuan khoi dong. Cac hé thi nghiém nhanh chéong dat duoc
trang thai 6n dinh 12 do luong bun hoat tinh ban dau str dung
dé khoi dong 1a kha 16n (5.000 mg/1), dong thoi ngudn bun
hoat tinh duogc 1dy tir hé thong hiéu khi - thiéu khi nén c6
hoat tinh nitrit/nitrat hoa va khir nitrit/nitrat cao.

Hinh 5 ciing chi ra rang, hiéu qua xu ly NH," cua hai
thict bi 1a tuong duong, trung binh déu dat trén 99% va nong
d6 amoni trung binh sau xtr ly déu dudi 1 mg/1.
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Hinh 5. Hiéu qua xi&f ly NH,* & cac ch& do khac nhau.

Trong thiét bi SBR cai tién ton tai ca hai ving hiéu khi
va thieu khi, nén xay ra cung lic ca hai qué trinh nitrit/nitrat
hoa va khtr nitrit/nitrat trong cung mot giai doan phan Uing
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duoc biéu dién boi cac phuong trinh phan tng nhu dudi day.

Céc phan g nitrit/nitrat hoa:

Nitrit hoa:

NH," + 1,50, - NO, +2H" + H,O (1)
Nitrat hoa nitrit:

NO, + 0,50, - NO; (2)

Céc phan g kht nitrit/nitrat:
Khtr nitrit:
aNO, +3CHO,—>a2N,+3xCO,+bH,0+aOH (3)

Trong do, CxHyOZ 14 co chat hitu co, a = (4x +y—2z),
b=(y+z-2x).

Khtr nitrat thanh nitrit:

aNO;+2CHO,—»aNO,; +2xCO,+yHO (@)

Mit du DO trong thiét bi R2, trong phan 16n thoi gian cua
mdi mé xtr 1y, thip hon nhiéu so voi DO trong thiét bi R1
(hir}h 3a), nhupg hi¢u qua xtr Iy NH,* van cao tuong duong
thiét bi R1. Biéu nay duogc 1y giai 1a do, méc du lugng khong
khi cap cho thiét bi R2 thdp hon nhung van du, t6i thiéu la
cho budc nitrit héa theo phan tng (1) xay ra hoan toan. Mat
khac, & diéu kién DO thép, qua trinh khtr nitrit/nitrat theo
cac phan ung (3) va (4) xay ra cang dé dang, lam giam lap
tc luong nitrit/nitrat sinh ra, didu nay thuc ddy qua trinh
nitrit héa nhanh hon. Nghién cuu cua D. Peng va cong su
(2001) ciing da cho théy, hiéu sudt loai amoni trong thiét bi
SBR ciing xay ra v6i hiéu suét cao ngay ca & diéu kién DO
thap dudi 0,8 mg/1 [10].

Vi SBR thong thuong, ché do suc khi ¢6 anh huong rd
rét dén hiéu suat xir Iy amoni [4, 9]. Trong nghién ctru nay,
hai thiét bi R1 va R2 dugc van hanh & céc diéu kién DO rat
khac biét nhau, nhung hiéu qué xir Iy amoni ctia ca hai thiét
bi déu rat cao va on dinh. Két qua nay cho thay, SBR cai tién
nhu trong nghién ciru nay it bi anh hudng boi toe do suc khi
va do d6 ¢6 tinh 6n dinh cao.

Hiéu qud xw Iy T-N

Hiéu sudt xir Iy T-N & cac ché do thi nghiém khac nhau
duoc trinh bay ¢ hinh 6. Két qua thu dugc cho thiy, thoi
gian khoi dong dé cac hé thiét bi dat dugc hiéu suat xu Iy
T-N 6n dinh kéo dai hon so v&i cac trudng hop cia COD va
NH,", 21 ngay d6i v6i thiét bi R2 va khoang 30 ngay doi voi
thiét bi R1. Sau khi 6n dinh, hi¢u suat xtr Iy T-N ctia thiét bi
R1 dat khé cao, trung binh 88-92% & cac ché do III-V. So
v6i thiét bi R1, thiét bi R2 c6 kha nang dat dugc trang thai
6n dinh nhanh hon, hiéu suit xir 1y cao hon va 6n dinh hon.
Hiéu suét xir Iy T-N trung binh cua thiét bi R2 & céac ché do
III va IV 14 97%, con & ché do V ¢6 giam doi chit, trung
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binh 94%. Mic du toc do xtr Iy T-N & ché d6 V cao hon &
ché do 11T va IV (0,29 so v6i 0,20 kg T-N/(m*xngay)), hiéu
suat xtr Iy T-N & ché d¢ V ¢6 giam di, diéu d6 ching to rang
& ché d6 nay tai trong T-N bat dau anh hudng dén hiéu suat
xtr 1y, do d6 tde do xir Iy khong con tuyén tinh véi tai trong
cap vao.

Céc két qua trén cho thdy rang, hiéu qua xu Iy T-N cua
thiét bi R2 da dugc ning cao dang ké so véi thlet bi R1.
Hiéu qua xur Iy T-N cua thiét bi R2 cao hon va 6n dinh hon
thiét bi R1 1a do DO trong thiét bi R2 thip hon, nén qua
trinh khur nitrit/nitrat (phan ung (3) va (4)) xay ra thuan loi
hon.
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Hinh 6. Hiéu qua xtr ly T-N & cac ch& do tai trong khac
nhau.

Tong hop mot s6 két qua nghién ciru vé xir Iy dong thoi
cac chét hiru co va nito dugc tap hop ¢ bang 3. So véi thiét
bi SBR thong thudng, thiét bi SBR cai tién trong nghién
ctru nay cho hi¢u qua xir Iy COD, N-NH," va T-N déu cao.
Bén canh do, tai trong lam viéc cua thiét bi véi cac thong sb
COD va T-N ciing kha cao, twong tng c¢6 thé 1én t6i 1,6 kg
COD/(m*xngay) va 0,31 kg T-N/(m3*xngay).

Bang 3. Mot s6 két qua nghién ciu xi ly dong thsi hiiu co
va nito trén thiét bi SBR.

Tai trong a g,
U Hiéu qua xir 1y (% A BT el e
Téc gié (kg/(m xngiy)) bu qua xirlf (%) Cor:f;;ﬁ';’éﬁ%:;:ﬂ
CcoD TN COD N-NH; TN
Anupam Debsarkar 0,01- .
(2006) [6] 0,3 0026 91-94  88-100  73-75 SBR/Nudc thai pha
Tahereh Jafarzadeh o
Ghehi (2014) [8] 06  0,03-0,12 90-94 59-88  SBR/Nudc thai pha
Mustafa M. Bob o
015)[7] 1,6 0,072 67-87  71-92 SBR/Nudc thai pha
Nguyén Trong Luc SBR kiéu khi nng/Nude
(2009) [11] 2632 0.0 % % thai pha
- SBR ba chu trinh thiéu -
g‘]am Sl 9% 99 92 hiéukhi, cp nuéc ba lin/
nudc thai pha
09 0,16 97 ~100 97
Nghién ctru ndy SBR cai tién/Nude thai
(thiét bi R2, cc ché 1,2 0,21 97 ~100 97 ché bién mi cao su sau xtt
d0 I11-V) 1y ky khi
1,6 0,31 97  ~100 94



Thiét bi SBR cai tién bao gom ca ving suc khi va khong
suc khi véi quy trinh cap - thio nudc két hop co kha nang xir
1y ddng thoi cac chat hiru co va nito trong nude thai ché bién
mu cao su sau xu ly ky khi voi hi€u qua xur Iy dugc nang cao
13 rét so véi thiét bi SBR thong thuong.

Thiét bi SBR cai tién v6i ché d6 suc khi thong thudng
cho hiéu sut xir Iy COD, amoni va T-N trung binh twong
tmg 97%, xap xi 100% va 88-92% & cac khoang tai trong
COD, NH,"va T-N kha cao, tuong tmg la 0,9-1,6 kg COD/
(m’xngay), 0,11-0,21 kg N-NH,"/(m’xngay) va 0,16-0,31
kg T-N/(m*xngay).

Thiét bi SBR cai tién voi ché d6 suc khi dic biét gdbm
giai doan suc nhe ban dau va giai doan suc manh tiép theo
trong giai doan phan mg c6 hiéu qua xi 1y va tinh 6n dinh
cao, didc biét hiéu sudt xir Iy T-N dugc nang cao dang ké.
Trong khoang tai trong nghién ctru nhu & trén, hiéu suit xu
ly COD, NH , va T-N trung binh cua thiét bi nay twong tng
1a 97%, gan 100% va 94-97%.

Vi thiét bi SBR cai tién, cac qua trinh nitrit/nitrat hoa
va khir nitrit/nitrat duoc thuc hién déng thoi chi trong mot
chu trinh phan tmg, khong can tach riéng cac giai doan thiéu
khi va hiéu khi, khong can dung thiét bi khudy tron nén quy
trinh van hanh duoc don gian hoa va thiét bi kiéu nay co kha
nang tiét kiém nang lugng cao.
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