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Tém tit: Nuce thai phat sinh tir nganh cong nghiép ché bién mi cao su thuong
c6 luu heong 1om, chita nhiéu thanh phan 6 nhiém, ham lirong COD trong nudc thdi
khd cao (c6 thé lén dén 15.000mg/l), ngodi ra con chira mét lwong I6n protein hoa
tan, axit formic va Amoni. Cdc phwong phdp xit Iy nudc thai ché bién mii cao su hién
nay chu yéu ung dung cong nghé truyen thong tuy nhién hiéu qud logi b6 COD va
amoni khong cao. Ngodi ra, tiéu ton nhiéu nang hrong dé xir ly. Bai bdo nghién ciru
ung dung két hop qu trinh hiéu khi ban phan theo sau la qud trinh oxy héa ky khi
ammonium (Anammox) dé xir Iy amoni dat hiéu qua cao doi véi nuée thdi nganh ché
bién mii cao su. Két qua cho thay hiéu suat logi bé Amoni va COD dat 83% va 80%
theo thir tir, sau 6 thang vin hanh, véi ndng lwong tiéu thu thap hon rat nhiéu so véi
cdc quy trinh nitrat héa va khir nitrat (nitrification va denitrification) truyén thong.

Tir khéa: Nu6e thai ché bién mi cao su, Hiéu khi ban phan, Anammox.

1. PAT VAN PE

Nito 1a mét trong nhitng nguyén td co ban cia sy sdng va lién quan dén phan
16n hoat dong san xuét va sinh hoat ciia con ngudi. Amoni 1d mot trong nhiing san
pham cubi cliing cua qua trinh phén huy sinh hoc cac hop chat nito hitu co. Viée
phat thai cac hop chit cua nito vao cac ngudn nudc dem dén nhicu hau qua xau
dén moi trudng va sirc khoée con ngudi. Amoni c6 thé 1a chat doc ddi véi hé thuy
sinh néu ndng d6 16n hon 0,03mg/L (Solbe va Shurben, 1989) [1].

Thong thudng dé xir Iy nito bang phuong phap sinh hoc thuong trai qua cac
giai doan nitrat hoa va khir nitrat. Tuy nhién d6i v6i nudc thai giau nito, dé nitrat
hoa hoan toan va khu nitrat voi ndng do nito cao doi hoi thoi gian luu nude trong
hé thong rat dai (tiéu ton chi phi nang lugng) va chi phi b6 sung hoa chét, dinh
dudng cho qua trinh la rat 16n. Pay 1a han ché cta phuong phap xir Iy nito truyén
thong nay.

Qua trinh oxi hoa ky khi amoni (Anaerobic Ammonium Oxidation) sir dung vi
sinh vat ty dudng oxy héa ky khi amoni thanh khi nito va mot phan thanh NO;”
dudi sy hién dién cua nitrit nhu 13 chat nhan dién tir ma khong phai cung cap thém
ngudn carbon hitu co ndo. Hién nay qué trinh Anammox da dugc Gng dung dé xir
Iy nude thai giau amoni va hira hen sé 1a cong nghé thay thé cho qué trinh nitrat
hoa/khir nitrat truyén théng [2].

NH; '+ 1,32NO;" + 0,066HCO5™ + 0,13H" - 1,02N, + 0,26NO53™ +
0,66CH,00,5N0,15 + 2,03H,0 (1)

Qua trinh nitrit hoa ban phz‘in/Anammox duoc thuc hién theo 2 budc. Budce thi
nhat, mot nira ammonia s& duogc oxy hoa thanh NO,” boi cac AOB (qué trinh nitrit
hoéa ban phan) theo phuong trinh (2) :

NH4" + 1.50, = NO; + 2H" + H,0 (2)

San phém NO,™ duoc sinh ra s& két hop véi NH," con lai dé tao thanh khi nito
b6i vi khuin Anammox (1).
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So v6i cac quy trinh loai bo amoni sinh hoc thong thuong, qua trinh Anammox
khong c6 nhu céu bd sung ngudn carbon bén ngoai, hon nira 1a c6 lugng sinh khdi
thip, diéu nday dan dén luong bun sinh ra thip. Nhu cau O, thip hon gitp tiét kiém
chi phi hoat dong cua hé théng, hon nira lugng khi thai CO; ra moéi trudong cling
thip hon so voi cac phuong phap thong thuong [3].

2. VAT LIEU VA PHUONG PHAP
2.1. Nuéc thai
Nudc thai dung lam thi nghiém la nudc thai sau cong doan tach mu cao su cua
Nha méy ché bién mu cao su Cong ty 74 — Binh doan 15. Tdng hop s6 li¢u tinh
chat nude thai ddu vao dugc mo ta trong bang 1 dudi day

Bing 1. Bdc tinh nuée thdi ciia nha mdy ché bién mii cao su 74 — Binh dodn
15 (sau cong doan tach mu,).

STT Théng sb Pon vi Gia tri
1 pH 75-8,5
2 COD mg/L 300 - 600
3 BODS5 mg/L 200 - 400
4  N-NH4 mg/L 150 - 200
5 Ptong mg/L 20 - 40

Nguon: Vién Nhiét d6i méi truong 12/2016
2.2. Gi4 thé

Bén trong bé nitrit hoa va bé Anammox dat cac gia thé la cac soi nilon song
song véi chiéu dung ciia bé ¢6 dién tich bé mit riéng khoang 300 m*/m’.

2.3. Vi sinh vat ) )

Bun hoat tinh Anammox mot phan dugc cung cap tir Phong Vi sinh va Ung
dung — Vién Sinh hoc Nhiét do1, phan con lai lay tur vi khuan da dugc lam giau tu
Vién Nhi¢t déi moi truong voi ham lugng VSS 1a 30g/lit.

2.4. Cac thong s6 van hanh thi nghiém
Thi nghiém duogc tién hanh theo cac thong s6 van hanh nhu bang 2 bén dudi.

Bing 2. Cdc théng sé vin hanh thi nghiém.

TT Qua trinh Nitrite hoa Giatri  Qua trinh Anammox Gia tri

1 Thé tich cot phan tng 5 Thé tich cot phan ung 5
(1it) (1it)

2 pH 7.0-85 pH 6.8—-8.5
3 Nhiét do (°C) 25-32 Nhiét do (°C) 25-32
4 HRT (h) 20-24  HRT (h) 20-24
5 COD inf (mg/l) 300-600  COD inf (mg/l) 100 - 150
6  N-NH; inf (mg/1) 50-200 N-NHj4 inf (mg/1) 10-100
7 DO 1.5 + 2.5

2.5. M6 hinh thi nghiém

Quy trinh ctia mo6 hinh duoc thé hién dudi & hinh 1.
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1 - Bé chira nude thai sau gan mi 5 - Thanh tan khi 9 - Bé chira trung gian

2 - Bom nude thai 6 - Dau do pH 10 - Bom bin tun hoan
3 - Bé nitrite hoa 7 - Diu do DO 11 - Bé ky khi Anammox
4 - May théi khi 8- Vit ligu dém 12 - Binh thu khi

Hinh 1. M6 hinh nghién cuu tai phong thi nghiém.

2.6. Phwrong phip phan tich mau

Dinh ky cac miu nude thai s& dugc 1iy khoang 3 lan/tudn va phan tich cac chi
tiéu: pH, COD, N-NO,, N-NO3, N-NH;, tai phong Kiém so4t 6 nhiém nuéc, Vién
Nhiét dé1 moi truong.

Céc chi tiéu NO,, COD dugc x4c dinh dua vao phuong phidp so mau theo
Standard Methods (APHA). Chi ti€u N-NH4 dugc xac dinh dya vao phuong phap
phenat str dung ortho-phenyl phenol. D6 pH duoc do bang may do pH cam tay
(JENCO 6173).

3.KET QUA VA THAO LUAN
3.1. Hiéu qué chuyén héa nitrit ciia qua trinh nitrit héa ban phan
Thi nghiém dugc van hanh v6i nudc thai c6 ndng 46 NH, " trong khoang 50 —
200 mg/l, pH = 7,0 — 8,0 (thich hop cho qua trinh nitrit hoa), gia tri COD trong
khoang 300 - 600 mg/l, thoi gian luu nuée (HRT) dao dong tu 20 — 22h. Nong do
DO duy tri trong khoang gia tri DO 1,5 + 2,5 mg/l. Két qua chuyén hoéa amoni
thanh nitrit ciia giai doan nitrit hoa thé hién nhu hinh 2.

250 A
N-NO2
N-NH4 (mg/L) Nos(mgf}‘g) %

200

g 1. NH4 ra g 1. NH4 vio

] 21 44 67 94 117 141 180

Ngay
Hinh 2. Bién thién nong do NH,-N vao, NH,-N ra va NO»-N, NO3-N.
sinh ra ti qua trinh nitrit hoa.
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Trong 100 ngay dau tién, DO cua qué trinh dugc duy tri & nong do 1,5-2,5
mg/l d& tao didu kién thuan loi cho sy thich nghi cia vi khuan oxy héa amoni
(AOB). Nong d6 N-NH,4 ddu ra sau qua trinh nitrit hoa ban phan dao dong tir 4 dén
60 mg/l. Bén canh do, néng dd N-NO; tao thanh dao dong tir 2 — 23 mg/l . Ty 1€
nitrit va amoni ctia giai doan nay 13 0,5:1. C6 thé thay giai doan nay luong nitrit
tao thanh kh4 thip. Nguyén nhéan c6 thé do nhom vi khuin AOB chua thich nghi
vo1 dac tinh nudce thai va mat do chua cao [3]. Mgt lugng nitrit chuyén hoa thanh
nitrat (hinh 2) cho thy sy xuit hién c6 nhom vi khuan NOB trong giai doan thi
nghiém nay. Viéc kiém soat ty 16 N-NOy/N-NH, cta giai doan nitrit hoa dong vai
trd quan trong d6i v6i hiéu qua xir 1y qua trinh Anammox. Nhém vi khuan NOB s&
bi tc ché hoat dong trong diéu kién DO thip [6]. Viéc cip khi cho bé phan tng
nitrit hoa dugc diéu chinh giam dé giam ham lugng DO, duy tri on dinh & néng do
1,5-2,5 mg/l trong giai doan thi nghiém tiép theo.

Tai ngay thir 100 tré di ciia mo hinh thi nghiém, hi¢u suat chuyén hoéa amoni
thanh nitrit cia qué trinh nitrit héa ban phan dao dong tir 45 - 55% va dat 6n dinh
60 - 64% sau thoi gian van hanh khoang 200 ngay.

3.2. Hiéu qua loai COD ciia qua trinh két hop

Qué trinh nitrit héa ban phan két hop anammox cho hiéu suat loai b6 COD
tuong dbi cao (khoang 80%). Trén thuc té, COD khong tham gia vao qua trinh
chuyén héa N-NH, bai vi khuin Nitrosomonas, tham chi su tdn tai cua COD cao
¢ anh huong nhiéu dén hiéu suét loai N-NH4 b1 su canh tranh vu tién ciia nhom
vi khudn oxy chat hiru co. Tuy nhién, sau thoi gian theo doi thi nghiém, két qua
cho thay hiéu suét loai COD cua toan b qua trinh tuong dbi cao, chu yéu xay ra
tai bé phan Ung nitrit hoa. Trong giai doan nay, hiéu suét loai COD ctia qué trinh
tang lién tuc tir ngay 1 dén ngay 20 va 6n dinh tir ngdy 50 trd di, hiéu suét cua toan
bd qué trinh dat 78 - 80%.
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Hinh 3. Bién thién nong dé COD vao, Hinh 4. Bién thién nong dé N-NH,
ra va hiéu qua loai COD cua 2 qua vao, ra va hiéu qua logi NHy-N cua 2
trinh két hop. qud trinh két hop.

Hiéu suit loai COD cua qué trinh cao nhd vao sy phat trién manh mé cia
chung vi khuan di dudng trong bé phan tng nitrit héa. Vi dic tinh cia nude thai
cao su c6 ham lugng chat hitu co dé phan huay sinh hoc cao, COD c6 thé dugc st
dung nhu mét phan co chit cho qua trinh khir nitrat. Diéu nay cho thdy kha ning
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xu Iy COD cua qua trinh nitrit hda ban phan/anammox 2 giai doan (thuc hién trong
2 bé phan g khac nhau) t6t hon bé phan tmg 1 giai doan. Viéc giam COD trong
giai doan dau tién cuia qua trinh nitrit hoa/anammox két hop dong vai tro quan
trong dén hiéu suat ctia qué trinh anammox [5, 7].

3.3. Hiéu qua loai amoni ciia ca hai qua trinh két hop

Hinh 4 mo ta hiéu suat xir Iy N-NHy cta toan bd qua trinh thi nghiém. Trong
giai doan dau cua thi nghiém, hiéu suat xtr Iy N-NH, khong cao do ty 18 N-NO,/N-
NH, duy tri khong 6n dinh sau qua trinh nitrit héa. Hi¢u suit loai bo N-NH,4 ctia
giai doan nay tuong dbi thap, chi tir 40-55%, do d6 ham lugng N-NH, diu ra cao,
dao dong tir 32-46 mg/1.

Hiéu suét xir Iy N-NH, bt dau ting dan trong 50 ngay tiép theo va bat dau 6n
dinh & ngay th 100, dat xap xi 82%. Piéu nay cho thiy vi khuan anammox d
thich nghi v6i méi trudong nudc thai ché bién mu cao su. Trong giai doan cudi ciing
cta thi nghiém, ham lugng N-NH,4 dau vao tiép tuc dugc nang Ién tir 150 mg/l dén
200 mg/. Két qua cho thiy su ting nhe ham luong dau ra cia N-NH, tuy nhién
hiéu suat xir Iy N-NHj4 cua qua trinh van duy tri 6n dinh & muc 83% va khong ting
thém & cic ngdy tiép theo, ham lwong N-NH, sau xur 1y ctia md hinh dao dong tir
22-24,5 mg/l, dat mirc x4 thai cho phép ddi v6i nude thai nganh cao su.

Tir két qua thi nghiém co thé thdy ring hiéu qua xtr Iy amoni ciia qua trinh
anammox khong cao, diéu nay chimg minh rang: vy khuan di dudng canh tranh véi
vy khuan ty dudng Anammox ton tai trong bé phan tmg Anammox. Vi vy khuan di
dudng phat trién nhanh hon vy khuan tu dudng Anammox dudi noéng do chat hiru
co cao, vy khuan di dudng sé& trc ché vi khuan anammox va 1am giam kha nang loai
bo nito (Kartal va cong su, 2006; Molinuevo va cong su, 2009). biéu nay duoc
xem nhu 1a hién tuong “canh tranh” [3, 4].

4. KET LUAN

Dic tinh chung cua nudc thai cao su 1a ham luong chat hitu co cao va giau
amoni. Cac phuong phéap xir Iy cha yéu hién nay chi yéu tap trung vao cong nghé
sinh hoc truyén thong va hé théng cac hd sinh hoc, nhuge diém cia phuong phap
nay 1 can dién tich mit bang 16n, tiéu ton nhiéu ning lugng va lam tiang chi phi
van hanh.

Theo két qua tir md hinh thi nghiém, trong giai doan nitrit hoa ban phan, hi¢u
Suét chuyén hoa N-NH,4 thanh N-NO, duoc kiém soat béng cach diéu chinh DO &
muc 2,5 mg/l, trong diéu kién nay ty 1¢ N-NO,/N-NH4 tao thanh 1a 1.2+0.3, hi¢u
suit chuyén hoa N-NH, tuong tng 45-55%. Giai doan két hop voi qua trinh
anammox cho hiéu qua xir Iy COD va N-NH, ctia toan bo qua trinh twong dbi cao,
1an luot 1a 80 va 83%, hiéu sut trén ludn duy tri on dinh sau 120 ngay dau cia qua
trinh thi nghiém va nudc thai sau xtr Iy dat quy chuan xa thai cho phép. Két qua
nghién ctru cho thiy két hop qua trinh nitrit hoa ban phin/anammox c6 thé xem xét
dé xtr Iy hiéu qua cac thanh phan 6 nhidém, dic biét 1a COD va N-NH4 c6 trong
nudce thai cao su.

Loi cim on: Nhém tdc gia cam on Vién Khoa hoc Céng nghé qudn s da cung cdp
kinh phi cho nghién curu nay.
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ABSTRACT

RESEARCH ON PARTIAL NITRITATION/ANAMMOX PROCESS FOR
TREATMENT AMMONIUM FROM WASTEWATER RUBBER PLANT

Wastewater from the rubber latex processing industry is often high in
volume, containing high levels of pollutants such as organic pollution,
especially nitrogen-enriched nutrient compounds and phosphorus. The
methods of treatment for latex processing wastewater mainly use traditional
technology, however, the removal efficiency of COD and ammonium is not
high. Also, it consumes a lot of energy to process. The paper research on
partial nitritation/Anammox for high efficiency ammonium removal from
wastewater rubber plant. The results showed that the removal efficiency of
Ammoninum and COD was 83% and 80% respectively, after 6 months of
operation, with the energy consumed for treatment much lower than that of
nitrification /denitrification (traditional technology).

Keywords: Rubber wastewater, Ammonium removal, Anammox process.
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