(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

S v R |11 111
CUC SO HUU TRi TUE
1-0025262

(517  CO2F 3/34; CO2F 11/04 (13) B
(21) 1-2014-04315 (22) 14/08/2013
(86) PCT/IP2013/071906 14/08/2013 (87) WO 2014/030583 A1 27/02/2014
(30) JP2012-184808 24/08/2012 JP
(45) 25/08/2020 389 (43) 25/05/2015 326A

(73) KUBOTA CORPORATION (JP)
1-2-47, Shikitsuhigashi, Naniwa-ku, Osaka-shi, Osaka 5568601 Japan

(72) Tomoko MATSUZAKI (JP).

(74) CONG TY LUAT TRACH NHIEM HUU HAN AMBYS HA NOI (AMBYS
HANOI)

(54) HE THONG VA PHUONG PHAP XU LY NUGC THAI CHUA CAC CHAT HUU
CO LO LUNG

(57) Sang ché dé xuat hé thong va phuong phap xir Iy nudc thai chira cac chét hiru co lo
limg. Hé thong dugc trang bi: thiét bi phan tach chét hitu co lo ling (10) ma tach cac chat
hitu co lo limg tir nude s& duoc xir 1y; thiét bi phan hay bun ky khi (20) ma phan huy ky
khi cac chat hiru co lo limg duoc phan tach bai thiét bj phan tach chét hitu co lo ling (10);
thiét bi (30) dé chuyén héa thanh nitrit, thiét bi (30) oxy héa amoniac co trong chat 1ong
dugc phan huy tir thiét bi phan hay bun ky khi (20) thanh nitrit trong cac diéu kién hiéu
khi; thiét bi khir nitrat tu dudng (40) ma nho thiét bi nay amoniac c6 trong chit long duoc
xur 1y tir thiét bi (30) dé chuyén hoa thanh nitrit duoc oxy héa thanh khi nito trong cac diéu
kién ky khi v&i vi sinh vat tach nito tu dudng; va duong truyén thi nhat (R1) ma qua d6
chat long duoc tach ma tir d6 cac chat hitu co lo ling duoc loai bo trong thiét bi phan tach
chat hitu co lo ling (10) dugc cung cap cho thiét bi (30) dé chuyén hoa thanh nitrit.
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Linh vue ki thuit dwoe dé cip

Sang ché @& xut hé théng va phwong phéap xir 1y nudc thai chta cac chét hitu co lo
limg, va dic biét 13 dén hé thdng va phuong phap phit hop véi nude thai chira cac chit

hitu co lo limg ¢6 ndng db cao.
Tinh trang k§ thuit cia sing ché

Thong thudng, khi xir 1y nuée thai chira cac chit hitu co lo ling c6 ndng do cao,
phuong phép dugc st dung bao gdm phan tach va loai bd cac chét hitu co lo ling tir nude
thai diu tién, va sau d6 xir Iy sinh hoc dong thai phan tach bing phuong phéap khi nitrat,
v.v.. Cac chit hitu co lo ling dugce phan tach va loai bo khoi nudce thai sau d6 duoc loai
nudc truc tiép, hodc dugc loai bo sau khi duge phan huy ky khi véi myc dich giam thé
tich hodc thu khi metan. Sau d6, dong thai d& loc hodc dong thai phan huy duoc tao ra
nhu két qua ciia nhitng budc xtr Iy ndy duge dua trd lai bude xir ly sinh hoc, va dugc xir
ly cung vé&i dong thai phan tach.

Phuong phap khir nitrat ¢é phan hiy nito amoniac trong nwdc thai thanh céc phén tir
nito bao gdm cac budc sau: nitrat héa dé oxy héa nito amoniac trong nudc thai thanh
nitrit bang vi khuin oxy héa amoniac, va sau d6 oxy hoa nitrit thanh nitrat bang vi khuén
oxy héa nitrit; va khir nitrat &€ phén hiy nitrit va nitrat thanh phan ti nito bing vi khuén

khr nitrat di dudng.

Tuy nhi€n, phuong phép khir nitrat sinh hoc thong thuong nhu vay gap vén d& & chd
budc nitrat héa doi hoi lugng 16n khi oxy, din dén chi phi dién danh cho quat bom gi6,
v.v., dung cho viéc thdi khi tang 1€n, va lugng 16n metan_ol, v.v., can dé b sung vao nhu
ngudn cacbon hitu co trong budc khir nitrat, d3n dén gi4 thanh hoa chét ting 18n, va viéc
st dung c4c vi sinh v4t khir nitrat di dudng tao ra rat nhidu bun thai, 1am ting chi phi xir

Iy bun thira; didu nay din dén cac chi phi van hanh cia phuong phép nay tang 1€n.

Do d6, hé théng ding dé loai bo sinh hoc nito dugc bdc 16 trong Tai li€u patent 1

bao gdm: phwong tién phan tach rin-1ong dé phan tach cic chét rén va chit long trong
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nude thai chira cac chét hiru co lo ling va nito amoniac; bé phan hay ky khi ¢ phan huy
ky khi bun duge phan tach boi phuong tién phén tach rin-10ng; bé nitrat hoa dé nitrat hoa
dong thai dang 1éng tir bé phan hity ky khi thanh nitrit; va bé khir nitrat @ tron va khu
nitrat chét thai d dugc nitrat hoa tir bé nitrat héa va dong thai phan tach tir phwong tién

phén tach rén-long.

Hé théng loai bo sinh hoc nito nay phan hity ky, khi bun dugc phan tach boi sy phin
tach rin-long tir nudc thai chira cac chit hitu co lo ling va nito amoniac; va sau d6 khir
nitrat, béng su oxy hoa amoniac ky khi, chét long thu dugc béng su phan hdy ky khi va sy
xir Iy tao ra axit nitro sau d6, va dong thai phan tich thu dwgc bing su phén tach rén-long
cta nudc thai.

Su oxy héa amoniac ky khi, nhu dugc thé hién bang cong thire dudi day, 1a su xir 1y
ma chuyén héa 1 duong luong trong lwong nito amoniac va 1,32 dwong luong trong
lwgng nitrit thanh céc phan tir nito bing phan tng khir nitrat dudi cac didu kién ky khi,
v0i nito amoniac dugc tao ra bﬁng cac vi sinh vat khir nitrat ty dudng (vi khuén khir nitrat
ty dudng) nhu chét cho electron, va nitrit nhw chit nhin electron. Két qua 13, 0,26 duwong

luong trong lugng nitrat duge tao ra.

NH,"+1,32N0O, +0,066HCO; +0,13H —
1,02N,+0,26NO5 +0,066CH,00 5Ny 15 +2,03H,0

Néu nudc thai chira céc chit hitu co lo limg c6 néng d6 cao duge xir Iy bang hé
théng loai bd sinh hoc nito cia Tai lidu patent 1, lwgng 16n bun thai dugc phan tach trong
bé léng dugc phan huy ky khi, va két qua la, amoniac néng dd cao duoc tao ra. Amoniac
dugce tao ra dugce chuyén hoéa thanh nitrit trong bé nitrat héa, va dugc khi nitrat trong bé
kht nitrat 13 két qua cta viéc duge oxy hoéa ky khi, ciing véi chit 1ong dugc phan tach ra

trong bé ling.

Tuy nhié€n, trong h¢ thong loai bd sinh hoc nito ndy, néu nong df nitrit (nong do cia
nitrit ty do) trong bé nitrat hdéa tréd nén qua cao, sy hoat hda cuiia cac vi khuan oxy hda
amoniac s& bi rc che, va hi€u qua cia phan ing tao ra axit nitro s& gidm di. Va, luong 16n

nito amoniac ma khéng duge chuyén héa thanh nitrit trong bé nitrat héa chay vao bé khir
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nitrat, va ket qua 13, nito amoniac trong b€ khur nitrat trd nén qua nhiéu so v4i nitrit khién

cho amoniac khong thé xit Iy dwogc bi ro ri.
Tai liéu tham khao

Tai lidu patent 1: Cong b don yéu cdu cp patent Nhat Ban s§ 2003-245689.
Bin chit k§ thuit ciia sang ché

Khi xem xét c4c van d€ néu trén, muc dich ciia sing ché nay 13 d& xuit hé théng va
phuong phép xir Iy nudc thai chira cac chat hitu co lo Iirng, theo cach hi€u qua hon, thim

chi khi nuéc thai chira cac chat hitu co lo Itng c6 ndong d6 cao.

Pé dat dugc muc dich néu trén, nhu duge boc 16 trong diém 1 yéu cau béo hg, khia
canh thir nhit ctia hé thdng xir Iy nwdc thai chira cic chét hitu co lo limg theo sing ché
nay 13 hé thdng bao gdm: thiét bj phéan tach chét hitu co lo ling dé phan tach cdc chét hiru
co lo limg c6 trong nude thai; thiét bi phan hity bun ky khi dé phan huy ky khi cac chit
hitu co lo limg dugc phan tich bdi thiét bi phan téach chat hitu co lo ig; thiét bi phan
ting nitrit hoa d& oxy héa amoniac c6 trong dong thai phan huy tir thiét bi phan hay bin
ky, khi thanh nitrit trong cac diéu kién hiéu khi; va thiét bi khir nitrat tw dudng dé oxy hoa
amoniac c6 trong dong thai tir thiét bi phan mng nitrit héa thanh khi nito bing céc vi sinh
vat khir nitrat tu dudng trong cac didu kién ky khi; va dudng truyén thi nhit dé cung cép
dong thai phan tach ma tir d6 c4c chét hitu co lo limg d3 dugc loai bé bing thiét bi phan
tach chit hiru co lo limg, hoic dong thai phan tich néu trén ma da duwgc xi 1y sinh hoc,
dén thiét bi phan tmg nitrit héa.

Céc chét hitu co lo limg duge phan tach tir nuéc thai bing thiét bi phan tach chét
hitu co lo limg dwgc phan hiy ky khi biang thiét bi phan hity bun ky khi. Dong thai phan
hity chtra amoniac dugc tao ra bdi sw phan hity ky khi chiy vao trong thiét bi phan tmg
nitrit hoa, va dugc oxy héa thanh nitrit trong cac didu kién hiéu khi, va chét long thu dugce
chira amoniac va nitrit chay vao trong thiét bi khir nitrat tr dudng. Sau d6, trong thiét bi
khir nitrat ty dudng, chit 1ong thu dwoc duge khir nitrat bang sy oxy héa amoniac ky khi
bang cac vi sinh vat khir nitrat ty dudng trong cac diéu kién ky khi, v6i nito amoniac 12

chit cho electron va nitrit 12 chit nhan electron trong chit 16ng. Khi amoniac dugc oxy
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hoéa thanh nitrit trong thiét bj phan émg nitrit héa, néu ndng do cua nitrit (ndng d6 cua
nitrit ty do) 16n hon mat nc“mg dd, su hoat hda cua vi khuin oxy hoa amoniac bi wrc ché, va
két qua 13, hiéu qua ctia phan Gmg chuyén héa thanh axit nitro va sy khi nitrat trong thiét

bi khir nitrat tu dudng tiép theo s& giam.

Tuy nhién, ngay ca trong truong hop niy, dong thai phan tach ma tir 46 cac chét hiru
co lo g dugc loai bé bing thiét bj phan tach chit hitu co lo limg, hoic dong thai phan
tach néu trén ma da dugc xt 1y sinh hoc, dugc cung cép cho thiét bi phéan Ung nitrit hdéa
qua dudng truyén dau tién, va do d6, ndng dd cua nitrit (ndng dd cua nitrit ty do) trong
chit 1ong duge nitrat héa trong thiét bi phan émg nitrat héa dugc didu chinh dé thich hop
v6i sw chuyén héa amoniac thanh nitrit, cho phép viéc thuc ddy phan tng chuyén héa
thanh axit nitro. Luu ¥ ring cAu tric niy khong yéu ciu viéc chudn bj bit ky thiét bi riéng
1¢ ndo dé cung cép nudc cho viéc pha lodng nhd st dung vdi nude, v.v., va phan tng
chuyén héa thanh axit nitro dugc thuc ddy ma khong cin kiém soat nhiét do hay do pH.

C6 thé tiét kiém chi phi niing luong bao gdm voi nude, dién, v.v., hoic héa chit.

Khia canh thir hai, nhu dugc boc 1§ trong diém 2 yéu cdu bao ho va thém vao khia
canh thir nhét, d& xuit dudng truyén thir hai @& cung cip dong thai phan tach tir thibt bi
phan tach chét hitu co lo ling, hoic dong thai phén tach néu trén ma da dugc xir 1y sinh

hoc, dén thiét bi khir nitrat ty dudng.

Trong thiét bi khir nitrat ty dudng, amoniac chira trong dong thai tir thiét bi phan
ung nitrit héa duge oxy hda thanh khi nito nhd cac vi sinh vat khir nitrat ty dudng trong
cac didu kién ky khi. Tuy nhién, néu ndng do cua nitrit (ndng d6 cia nitrit tw do) trong
dong thai chay vao trong thiét bi khir nitrat ty dudng cao, hiéu qua cua sy oxy héa

amoniac ky khi s€ giam.

Tuy nhién, ngay ca trong trudng hop ndy, dong thai phan tach tir cac chit hitu co lo
limg dugc loai bd bai thiét bi phan tach chét hitu co lo limg, hodc dong thai phan tach néu
trén ma d4 dwgc xir 1y sinh hoc, dwoc cung cép cho thiét bi khir nitrat tyr dudng qua dudng
truyén thir hai, va do d6, ndng d6 ciia nitrit (ndng d6 cia nitrit tu do) trong chét 1ong trong
thiét bj khir nitrat tw dudng duoc pha lodng d& ph hop véi s oxy hoa amoniac ky khi,

cho phép thiic diy sw oxy héa amoniac ky khi hiéu qua. Nhu duge mé ta trén day, clu tao
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nay khong y€u cau sy chuan bi thi€t bi riéng 1¢ nao dé cung cap nudc cho sy pha lodng

nhd sir dung voi nudce, v.v..

Khia canh thir ba cia sang ché, nhu duge boc 16 trong diém 3 yéu cau bao hd va
thém vio khia canh thir nhit hoic thir hai, d xuit duwong truyén thir ba dé dua dong thai
da khir nitrat tir thiét bi khir nitrat tr dudng vé thiét bi khir nitrat tr dudng.

Tham chi khi dong thai phan tidch hodc dong thai phan tach néu trén ma da dwogc xir
ly sinh hoc, khong thé pha loéing ndng d6 cia nitrit (ndng d cua nitrit tr do) trong chit
16ng trong thiét bi khir nitrat tw dudng dén gia trj thich hop, dong thai dwgc khir nitrat tir
thiét bj khir nitrat tr dudng c6 ndng d6 nitrit giam duwoc dwa vé thiét bi khir nitrat tu
dudng qua dudng truyén thtt ba, va do d6, c6 thé con pha lodng ndng d6 cua nitrit (ndng
d0 ctia nitrit tw do) trong dung dich trong thiét bi khr nitrat ty dudng dé 14y gia tri thich
hop. Nhu dugc mo ta trén ddy, cAu tao nay khong yéu cau thiét bj riéng 1& dé cung cép

nude cho sy pha lodng nho sir dung voi nuéce, v.v..

Khia canh thir tu cia sang ché 13, nhu dwge boc 16 trong diém 4 yéu cau bao ho va
thém vao khia canh thir nhit hozc thir hai, d& xuét thiét bi khir nitrat di dudng dé khir
nitrat, ¢6 trong dong thai dugc khir nitrat tir thiét bj khir nitrat tu dudng, thanh khi nito
bang vi sinh vat di dudng trong cac didu kién ky khi; va dudng truyén thir tr dé dua dong
thai da duoc khi nitrat tir thiét b khir nitrat di dudng vé thiét bi khir nitrat ty dudng.

Dong thai dugc khir nitrat ma di di qua sw oxi héa amoniac ky khi trong thiét bi khir
nitrat ty dudng chira nitrat. Bing cach cho dong thai da dugc khi nitrat ndy chay qua thiét
bi khit nitrat di dudng, nitrat dwgc chira trong dong thai s€ dwgc khit thanh nitrit nhd cac
vi sinh vat khtt nitrat di dudng trong cac didu kién ky khi. Vi dong thai da dugc khir nitrat
tir thiét bi khir nitrat di dudng dugc dua v& thiét bi khir nitrat tu dudng qua duong truyén
thir tw, ndng d6 cua nitrit (ndng d6 ca nitrit tu do) trong chat 1ong trong thiét bi khir nitrat

trr dudng c6 thé con dugc pha lodng dén gia tri thich hop.

Khia canh thi nhét cia phwong phép xtt 1y nude thai chira cic chit hitu co lo ling
ctia sang ché, nhu dugc thé hién trong diém 5 yéu ciu bao hd, d6 1a phuong phéap bao
gdm céc budc: phan tach cic chét hitu co lo ling trong nude thai; phan hay bun ky khi

d6i v6i cac chit hiru co lo limg dugc phan tach biang budc phén tich; oxy héa amoniac
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dugc chira trong dong thai phan hiy, tir budc phan huy bun ky khi, thanh nitrit trong cac
diéu kién hiéu khi; va khir nitrat ty dudng va oxy héa amoniac c6 trong dong thai, tir budc
oxy hoa thanh axit nitro, thanh khi nito bing cac vi sinh vat khir nitrat ty dudng trong cac
diéu kién ky khi; va trong d6 dong thai phan tach ma tir 6 cac chit hiru co lo limg dugc
loai bd nh& bude phan tach, hodc dong thai phan tdch néu trén ma da dugc xi 1y sinh hoc,
duoc chuyén t6i budc oxy héa thanh axit nitro va budc kit nitrat tur dudng, dé didu chinh

ndng dd cda nitrit trong cac budc twong Gng.

Khia canh th{ hai cia sang ché, nhu dugc boc 16 trong diém 6 yéu ciu bao hd, d6 1a
phuong phép bao gdm céc bude: phan tach cac chét hitu co lo limg c¢6 trong nuée thai;
phan hily bun ky khi d6i v6i cac chit hiru co lo limg dwoc phan tach bing budc phan tach;
oxy hoda va nitrat héa amoniac c6 trong dong thai, tir budc phan hiy bun ky khi, thanh
nitrit trong cac diéu kién hiéu khi; va khir nitrat ty dudng va oxy héa amoniac c6 trong
dong thai, tr budc oxy hda thanh axit nitro, thanh khi nito nho céc vi sinh vat khir nitrat
tu dudng trong cac didu kién ky khi; va trong d6 dong thai phan tach ma tir d6 cac chét
hitu co lo limg dd dugc loai bo bang budc phan tach, hodc dong thai phan tach néu trén
ma da duge xr ly sinh hoc, duogc chuyén tdi budc oxy hoda thanh axit nitro, va dong thai
phan tach dugc xtr ly sinh hoc, hodc ca hai dong thai phan tach va dong thai phin tich
dugc xir 1y sinh hoc, dugc chuyén t6i bude khir nitrat tyr dudng, dé diéu chinh néng do

cua nitrit ty do trong cac budc twong ing.

Khia canh th ba cua sang ché, nhu dugc boc 10 trong diém 7 yéu ciu bao ho va
thém vao khia canh tht nhat hoic th& hai, d6 1a n@)ng do cua nitrit ty do trong budc oxy
hoéa thanh axit nitro duge diéu chinh thip hon 0,2ppm (parts per million — phén triéu), va
thip hon 0,08ppm trong budc khir nitrat ty dudng. ‘

Trong budc oxy héa thanh axit nitro, néng dd cua nitrit tv do dwgce didu chinh dé
thip hon 0,2ppm @ chuyén héa méot cach hidu qua amoniac thanh nitrit. Trong budc khir
nitrat tw dudng, ndng do cia axit nitro dugc didu chinh thip hon 0,08ppm dé oxy héa
amoniac ky khi hiéu qua. Téc 13, nito c¢6 thé duge loai bd mét cach hiéu qua tham chi tir

nudce thai cé cac chat hitu co lo ling ¢6 ndng do cao.



25262

MO ta vin tit cac hinh vé

Fig.1(a) minh hoa biéu dd giai thich phwong 4n thir nhét ctia hé thdng theo sang ché,
va Fig.1(b) minh hoa biéu @6 giai thich cic néng do cua nitrit tr do thu duqirc khi nito
amoniac trong dong thai phan huy ky khi dwgc chuyén héa thanh nitrit sao cho ndng d6

cua nito amoniac va nitrit theo ti 1€ 1:1,32.
Fig.2 minh hoa biéu d giai thich ciia phuong an thi hai cta hé théng theo sang ché.
Fig.3 minh hoa biéu dd giai thich ctia phwong 4n thir ba cta hé thdng theo sang ché.
Fig.4 minh hoa biéu dd gi4i thich ctia phuong 4n thit tu ciia hé thong theo sang ché.
Fig.5 minh hoa biéu dd giai thich ctia phuong 4n thir nim cia hé thdng theo sang ché.
Fig.6 minh hoa bidu dd giai thich ciia phuong an thir sdu ctia hé thdng theo sang ché.

Fig.7 minh hoa biéu @5 giai thich cua sy mé phong bing sé dwgc biéu dién trén hé

théng theo sang ché.

Fig.8 minh hoa biéu dd gii thich cta sy mé phong bing sb dugce biéu dién trén hé

théng theo sang ché.
MO ta chi tiét sang ché
Sau day, cac phuong an cua hé thdng va phuong phép xir Iy nuéc thai chira cac chat

hitu co lo ltrng cua sdng ché s€ dugc gidi thich.

Fig.1(a) minh hoa phuong 4n thtr nhit ciia hé thdng xr 1y nudc thai chira cac chét
hitu co lo limg. Hé thdng 1am sach nudc thai chira cac chit hitu co lo ing va bao gom:
thiét bi phéan tach chét hitu co lo limg 10; thiét bi phan hiy bun ky khi 20; thiét bj phan
{mg nitrit hoa 30; thiét bj khir nitrat ty dudng 40; va dudng truyén thir nhit R1.

Thiét bi phan tach chét hitu co lo ling 10 phan tach cac chét hitu co lo limg tir nuée
thai, va thiét bj phan hay bun ky khi 20 phan hity ky khi cic chét hitu co lo limg dugc
phan tach bang thiét bi phan tach chét hiru co lo img 10. |

Thiét bj phan Gng nitrit héa 30 oxy héa amoniac cé trong dong thai phan hiy, tir
thiét bi phan hiry bun ky khi 20, thanh nitrit trong céc diéu kién hidu khi, va thiét bi khir
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nitrat ty dudng 40 chuyén héa amoniac va nitrit c6 trong dong thai dwoc nitrat héa, tir
thiét bi phan tng nitrit hoa 30, thanh khi nitro nho cac vi sinh vat khir nitrat tu dudng
trong cac diéu kién ky khi. Sau d6, dong thai phan tach ma tir d6 cac chét hitu co lo ling
da duge loai bo boi thiét bi phan tach chét hiru co lo ling 10 dugc cung cip cho thiét bi

phan tng nitrit héa 30 qua dudng truyén thi nhit R1.

Thiét bi phén tach chit hitu co lo himg 10 c6 thé bao gdm thiét bi phan tach co khi
nhu binh ldng, binh ling dong, thiét bi phan tach tuyén ndi, thiét bi chén, thiét bi phan
tach mang, thiét bi g6p xody, may ép truc vit, va dung cu léng gan. Thiét bi phan tach chét

hitu co lo limg 10 ciing ¢6 thé bao gdm sy két hop cia cac thiét bi néu trén.

Céc chét hitu co lo limg duoc phan tach tir nudce thai nhd thiét bi phan tach chit hitu
co lo lmg 10 duge phan hity ky khi nho thiét bi phan hily bun ky khi 20, va chuyén thanh

dong thai phan hiy chira nito amoniac.

Dong thai phan hiy chira nito amoniac chay vao trong thiét bi phan g nitrit hoa
30, va dugc nitrat héa dé tao nitrit nhd vi khuén nitrit trong céc diu kién hiéu khi, va mot

phén nito amoniac duoc oxy héa thanh nitrit.

Dong thai dugc nitrat héa nho thiét bi phan Ung nitrit héa 30, tic 1a dong thai chira
nito amoniac va nitrit chay vao thiét bj khir nitrat tr dudng 40, va duoc khir nitrat bing su
oxy héa amoniac ky, khi bang céc vi sinh vat khir nitrat ty dudng trong cac diéu kién ky
khi, v&i nito amoniac 14 chét cho electron va nitrit 13 chit nhén electron. Cu thé hon, thiét

bi khtr nitrat ty dudng 40 13 thiét bi oxy héa amoniac ky khi.

Cac vi sinh vat khir nitrat tg dudng dugce chira trong thiét bi khir nitrat tl_x‘durGrng 40,
duéi dang bong ndi, va chiing c¢6 thé duoc chira & d6 nhrr mang sinh hoc dwgc tao boi 16p
d6n ma ching gén 1én d6, hodc nhu phwong tién ¢b dinh duge tao boi cac vat lidu cb dinh

ma ching duoc c¢b dinh trén do.

Khi st dung mang sinh hoc dugce tao bodi 16p ddn ma cac vi sinh vat khir nitrat ty
dudng dugce gén 1én d6, lwong cla mang sinh hoc dwoc dit trong thiét bi khur nitrat tu
dudng 40 t6t nhét 13 nim trong khoang tir 20 dén 80% thé tich, néu 13 dang ting cd dinh.

Lép don c6 thé duge tao boi vai khong dét, vat liéu cao su, vat liéu x6p hodc gdm rdng,
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v.v., va hinh dang cta nd cé thé 13 dang dia, dang hat hodc dang 6ng.

Khi sttr dung phuong ti€n ¢b dinh dugc tao boi cac vat lidu ¢d dinh ma cac vi sinh
vét khtr nitrat ty dudng dwoc c¢b dinh vao d6, phuong phap c¢b dinh cac vi sinh vét khir

nitrat ty dudng vao cac vat li¢u co dinh c6 the 1a cd dinh géan vao hodc co dinh gitr lai.

Trong sy ¢ dinh gan vao, phuong tién co thé dugc tao ra bai khdi ciu hodc ong,
hodc sg¢i day, gel, vai sgi khong dét, v.v., va tot hon, vat liu c6 hinh dang khong déu cho

phép céc vi khuan d& dang dinh vao do.

Trong su co dinh giit lai, cac vi khuan thudng dugc gitr lai va cO dinh nho viée trn
lan va sau d6 polyme héa cac vi khuan d¢ duge co dinh va cdc monome hodc céac tién

polyme nhu phuong tién.

TSt hon, monome c6 thé duge tao bai acrylamit, metylenbisacrylamit,
triacrylformal, v.v., va tién polyme c6 thé duoc tao bdi polyetylen glycol diacrylat hoic
polyetylen glycol metacrylat. Giéng nhu sy ¢6 dinh gén vao dugc mé ta nhu trén, viée sir
dung cac vat liéu c6 dinh c6 hinh dang khong du, diu niy cho phép ching c6 thé tiép

x0c v6i nude thai hi€u qua hon, gitp vi€c tang hi€u suat kh nitrat kha thi hon.

Nhu duge mo ta & trén, sy oxy héa amoniac ky khi duge thuc hién nho tﬁiét bi khir
nitrat tr dudng 40 chuyén héa 1 duong lwgng trong lwong nito amoniac va 1,32 dwong
lugng trong lugng nitrit thfmh céc phén tir nito nhd phan tmg khi nitrat. Do d6, dé sy oxy
héa amoniac ky khi c6 hidu qua, s xir Iy tao ra axit nitro trong thiét bi phan Gng nitrit
hoéa 30 dur\qc hoat dong sao cho ty 1€ mol cia nito amoniac va nitrit ly tudéng va t6t hon 12
1:1,32.

Cu thé hon, dong thai phan hiry ma tir d6 cc chit hitu co lo limg ndng do cao di
dugc phan hiy chira nito amoniac c6 néng d6 cao, va do do, néng dd nitrit (n(“)ng dd cua

nitrit ty do) trong thiét bi phan tng nitrit héa 30 ¢6 xu hudng cao hon.

Ngudi ta cho ring trong sy nitrat héa, néu ndng d6 ciia axit nitro tw do (free nitrous
acid - FNA) 13 0,2ppm hoic cao hon, tt ca vi khudn nitrat héa déu bi @rc ché. Theo nhu
cdng thirc toan hoc bdi Anthonisen, va cng su, néng dd cua axit nitro tu do (FNA) dugc

biéu din nho cong thirc dudi ddy. Tic 13, ndng d6 cua axit nitro ty do (FNA) dwoc xac
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dinh boi néng do nitrit, nhiét 46 va do pH.
Cong thuce 1

47 [NOy -~ N]

FNA= 14 X o[-23001273+D)] o | (PH

Fig.1(b) thé hién cac gia tri cia ndng 9 nitrit tw do dwoc tinh bai cong thire trén thu
duge khi sy xir ly tao thanh nitrit dugce hoat dong véi dong thai phan huy ky khi, sao cho

nong d¢ cta nito amoniac va nitrit 1a 1:1,32.

Khi ndng b nito amoniac trong dong thai phan hiy ky khi 13 1000pm, sy xit 1y tao
nitrit duoc hoat dong sao cho ndng d6 cua nitrit 13 570ppm. Tai thoi diém nay, néu d6 pH
13 7,4 va nhiét d6 nudce 13 30°C, ndng d6 cua nitrit tu do 13 0,151ppm, didu nay khong anh
huong dén viée xir Iy tao ra axit nitro. Tuy nhién, néu ndng d6 pH giam xudng 7,2, ndng

d0 cua nitrit tu do tré thanh 0,239ppm, diéu nay lam tc ché sy tao thanh nitrit.

Thong thudng, tdic nhan alkalin dugc thém vao dé tang do pH; tuy nhi€n, hé¢ théng
ctia phwong 4n thir nhit cung cip dong thai phan tach dén thiét bi phan tmg nitrit héa 30
qua dudng truyén thir nhit R1, dé pha lodng nitrit dén khoang 470ppm, didu nay din dén

néng dd cua nitrit tu do cia mirc @9 @t cho vi€c hinh thanh nitrit.

Khi nhiét d6 nudc 1a 15°C, n(‘“)ng dd cta nitrit tw do 1a 0,224ppm, tuy nhién, nh¢ viéc
pha lodng ndng do nitrit &n khoang 500ppm ma khéng 1am ting nhiét d6 ciia nudc, diéu

kién viéc hinh thanh nitrit duy tri t6t.

Khi ndng do ciia nito amoniac trong dong thai phan hity ky, khi 13 2000ppm, ndng d6
cua nitrit ty do 1a 0,302ppm, véi 6 pH 1a 7,4 va nhiét 46 nude 1a 30°C. Tai thoi diém do,
néu do pH hodc nhiét d§ nudc dugc didu chinh dén 7,6 hoic 48°C, néng d0 nitrit tw do ¢c6
thé dugc kiém soat dé thap hon 0,2ppm, tuy nhién, s& cdn dén lrong 16n céc tic nhén
alkalin hodc ning lwong d 1am néng cho viéc diéu chinh. Tuy nhién, hé théng cia
phwong 4n thir nhét pha lodng ndng d6 cua nitrit dén khoang 740ppm, dé thu dugc ndng
do nitrit tw do dd t6t cho viéc hinh thanh nitrit.

Nhu dugc md ta & trén, nhd pha lodng dong thai phin hiy trong thiét bi phan tng
nitrit héa 30 bang viéc cung cip dong thai phén tach t&i thiét bi phan tng nitrit hoa 30 qua
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dudng truyén thi nhit R1, c6 thé didu chinh ndng d6 cua nitrit (ndng d6 cua nitrit tw do)
trong dong thai phan hity trong thiét bi phan tmg nitrit héa 30 dé phu hop cho viéc oxy

hoa amoniac thanh nitrit.

Fig.1(a) minh hoa vi dy ma trong d6 chét luu lodng dugc cung cp cho thiét bi phan
{ing nitrit héa 30 qua dudng truyén diu tién R1 trong dong thai phan tach ma tir d6 cac
chit hitu co lo ling dwoc loai bé nhd thiét bi phéan tach chét hiru co lo ling 10, tuy nhién,
néu thiét bi xir Iy sinh hoc @ xir 1y sinh hoc dong thai phan tach bing cac vi sinh vét hiéu
khi duoc lip dit, dong thai phan tach ma da dugc xir Iy sinh hoc ¢6 thé dwoc cung cip cho
thiét bj phan mg nitrit héa 30 nhu chit lvu lodng, thay vi dong thai phan tach. Phwong an
nay s& duoc giai thich chi tiét dudi day.

Trong thiét bi phan tmg nitrit héa 30, vi khudn oxy héa amoniac c6 thé oxy héa
amoniac mot cach hi€u qua thanh nitrit ma khong bi rc ché, va do d6, amoniac c6 thé

dwoc oxy hoa hoan toan thanh nitrit nher thiét bi phan Gmg nitrit héa 30.

Dong thai tir thiét bj phan g nitrit héa 30 duoc khir nitrat hiéu qua nhd viée oxy
héa amoniac ky khi béng thiét bj khir nitrat tw dudng 40. D& diéu chinh ndng d9 cua nitrit
(ndng d6 cua nitrit tr do) trong dong thai phan huy, ciu tao niy sir dung dong thai phan
tach hoic dong thai phan tich ma da dugc xir Iy sinh hoc, va do d6, khéng cin thiét bi
riéng 1¢ dé cung cp nuéc cho viée pha lodng bao gdm voi nuée, v.v. Cac chi phi vé dién
hoic héa chét @& kiém soat nhiét d6 hodc d6 pH dé phan tng tao thanh nitrit hiéu qua c6

thé dugc tiét kiém.

CAu tao trén thyc hién phuong phép xtt 1y nuée thai chira cac chét hitu co lo ling,
phuong phap bao gdm cac bude: phan tach cic chét hitu co lo limg chira trong nudc thai;
phan hity bun ky khi cic chit hitu co lo limg dwoc phan tach nhd bude phan tach; oxy hoéa
amoniac cd trong dong thai phan hiy; va khi nitrat ty dudng va oxy héa amoniac cod
trong dong thai tir budc oxy hoda thanh axit nitro, thanh khi nito nhd céc vi sinh vat khi
nitrat ty dudng trong cac didu kién ky khi; trong d6 dong thai phan tich ma tir d6 céc chét
hitu co lo Irng d3 dugc loai bdé nhd bude phén tach, hodc dong thai phén tach néu trén da
dugc x1t ly sinh hoc, dugc chuyén dén bude oxy hoa thanh axit nitro, dé diéu chinh nE‘)ng

d6 cua nitrit tu do trong budc oxy hoda thanh axit nitro.
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Fig,2 minh hoa phuong 4n thir 2 cta hé théng. Ngoai hé théng cia phwong 4n thir
nhit dugc mé ta & trén, hé thong con bao gdm dudng truyén thir hai R2 d& cung cip dong

thai phén tach t&i thiét bi khir nitrat tu dudng.

Nhu duge mé ta & trén, trong thiét bi khur nitrat tu dudng 40, dong thai tur thiét bi
phan g nitrit héa 30 duge khir nitrat nhd sy oxy héa amoniac ky khi bing cac vi sinh
vét khir nitrat tw dudng trong cac didu kién ky khi, v6i nito amoniac 13 chét cho electron
va nitrit 13 chit nhan electron. Tai thdi diém d6, néu ndng @9 cua nitrit (ndng d6 cia nitrit

tur do) trong thiét bi khir nitrat cao, hiéu qua ciia viéc oxy héa amoniac ky khi s& giam.

Bing cach cung cip dong thai phan tach dén thiét bi khir nitrat tr dudng 40 qua
dudng truyén tht hai R2, dong thai khir nitrat trong thiét bj khir nitrat tw dudng duoc pha
loang, va ndng dd cla nitrit (ndng do cta nitrit tw do) trong dong thai dwoc diéu chinh dén
ndng d6 thich hop cho s oxy héa amoniac ky khi. Do d6, su oxy héa amoniac ky khi
trong thiét bi khir nitrat tu dudng 40 dugc thuc hi€én mdt cach hi¢u qua. Trong ciu tao
nay, sy diéu chinh ndng d6 cua nitrit (ndng d6 cta nitrit ty do) dwoc thuc hién bing cach
sir dung dong thai, va do d6, khong cin cac thiét bi riéng 1¢ @& cung cdp nudc cho viée

pha lodng bao gom voi nudc, v.v..

Tt 13, viée thyc hién 12 phuong phap xir Iy nuée thai chira cac chét hiru co lo ling,
phuong phép bao gdm céc budc: phin tach céc chét hitu co lo limg c¢6 trong nudce thai;
phan hity bun ky khi cac chit hitu co lo ling dwoc phéan tach nhd bude phan tach, oxy héa
amoniac c6 trong dong thai phan huy, tir budc phén hiy bun ky khi, thanh nitrit trong cac
diéu kién hiéu khi; va khi nitrat ty dudng va chuyén hoa amoniac c6 trong dong thai, tir
budc oxy hoda thanh axit nitro, thanh khi nito nho cée vi sinh vét khir nitrat tuw dudng trong
céc diéu kién ky khi; trong d6 dong thai phan tich ma tir d6 cac chit hiru co lo ling da
duoc loai bd nho budc phan tach, hodc dong thai phan tach néu trén ma da qua xwr ly sinh
hoc, duoc chuyén dén bude oxy hoéa thanh axit nitro va budc khi nitrat ty dudng, dé didu

chinh céc ndng dd ciia nitrit tyr do trong céc budc twong ing.

Luuy rﬁng trong budc tao thanh nitrit, néng dd cua nitrit tu do dugc didu chinh dé
thép hon 0,2ppm, va trong budc khir nitrat ty dudng, néng dd cua nitrit tu do duge didu

chinh dé thip hon 0,08ppm, va t6t hon 13 thip hon 0,06ppm. Trong budc tao ra axit nitro,
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bang cach didu chinh ndng d6 cta nitrit tr do thap hon 0,2ppm, amoniac dwoc chuyén héa
mot cach hi€u qua thanh nitrit. Trong budc khir nitrat t¢ dudng, b%mg cach didu chinh
ndng do cia nitrit tu do thdp hon 0,08ppm, sy oxy héa amoniac ky khi duge thuc hién
hiéu qua. Tirc 13, c6 thé loai bé mét cach hidu qua nito thdm chi tir nude thai c6 cac chit

hitu co lo Itrng c¢6 ndong d0 cao.

Fig.3 minh hoa phuong 4n thir ba ciia hé thong. Ngoai hé thdng ciia phwong 4an thir
hai dugc md ta & trén, hé thdng con bao gdm dudng truyén thir ba R3 dé dua dong thai da
dwogc ki nitrat tir thiét bi khir nitrat tw dudng 40 vé& thiét bj khir nitrat tw dudng 40. Luu y
rang dudng truyén thir hai R2 khong nhat thiét phai dugc lép dit.

Phin phy cta dong thai phan tach chi qua dudng truyén thi nhit R1 va duong
truyén thir hai R2 ¢ thé khong du dé pha lodng chit 1ong trong thiét bj khir nitrat t
dudng 40. Tham chi trong trudng hop nhu vay, nho viée dua dong thai d3 duge khir nitrat
tir thiét bj khir nitrat tur dudng 40 vé thiét bj khir nitrat tw dudng 40 qua dwdng truyén thir
ba R3, chit léng trong thiét bi khtr nitrat tu dudng con co thé duoc pha lodng. Do d6,
ndng d6 cua nitrit (ndng do cua nitrit tu do) trong chét 1ong trong thiét bi khir nitrat tur
dudng 40 duogc didu chinh phit hgp, ma khéng cung cap nude cho viée pha lodng dén thiét

bi khtt nitrat tyr dudng 40 tir bén ngoai hé thdng.

Luu y rang nitrit chua dugc xir 1y hodc amoniac, cling nhu nitrat, con lai trong dong
thai dugc khi nitrat tir thiét bi khir nitrat ty dudng 40. T6t hon néu 1ip dit trén thiét b
khtr nitrat ty dudng 40 b cam bién @ do ion nitrit hodc ion amoniac, dé diéu chinh tdc
d6 trd lai theo nitrit hoic amoniac con lai & dap émg tiéu chuin xa cta dong thai duoc

khir nitrat dugc xa ra ngoai hé théng tir thiét bi kht nitrat tu dudng 40.

Tic 13, viée thye hién & trén 12 phuong phap dé xir Iy nude thai chira cac chét hitu
co lo limg, phuong phép bao gdm cac budc: phan tich cac chét hitu co lo ling c6 trong
nude thai, phan hiy bun ky khi céc chit hitu co lo ling dwoc phin tach nhd bude phan
tach; oxy hoa amoniac cd trong dong thai phan hiy, tir budec phan hiy bun ky khi, thanh
nitrit trong cac didu kién hiéu khi; va khi nitrat tu dudng va chuyén héa amoniac cd trong
dong thai, tir budc oxy hoéa thanh axit nitro, thanh khi nito nhd céc vi sinh vat khir nitrat

tu dudng trong cac didu kién yéu khi; trong d6 dong thai phan tich ma tir d6 céc chét hitu
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co lo ling d3 dugc loai bd nhd budce phan tach duge chuyén dén budce oxy héa thanh axit
nitro, va dong thai phéin tach dugc xir ly sinh hoc, hodc ca hai dong thai phéan tach va
dong thai phan tach dwgc xir Iy sinh hoc, duge chuyén dén bude khir nitrat tw dudng, dé

didu chinh cac ndng d6 cua nitrit ti do trong cac budc twong tng.

Fig.4 minh hoa phwong 4n thir tw ciia hé théng. Ngoai hé thdng ciia phuong 4n thir
hai dugc mé ta & trén, hé théng con bao gdm thiét bi khir nitrat ty dudng 40 dé khir nitrat
c6 trong dong thai khir nitrat tir thiét bi khir nitrat 40 thanh khi nito nhd vi khuin khir
nitrat di dudng trong cc diéu kién ky khi, va dudng truyén thir tw R4 dé dwa dong thai
dugc khir nitrat tir thiét bi khir nitrat di dudng 50 vé thiét bi khir nitrat ty dudng 40. Luu ¥
ring dudng truyén thir nim R5 @& cung cip dong thai phén tach tir thiét bi phan tach chét
hitu co lo ling 10 dén thiét bj khi nitrat di dudng 50 c6 thé dwoc cung cip. Pudng truyén
thir hai R2 khong nhét thiét phai 1ip dit.

Trong thiét bi khir nitrat di dudng 50, phan tng khir nitrat bing vi khudn khir nitrat
di dudng duge tién hanh véi nitrat duoc tao ra trong sw oxy hoéa amoniac ky khi nhu chit
nhén electron, va céc chit hitu co, v.v., duge hoa tan trong dong thai phan tach nhu chét
cho electron, va do do, lugng nitrat hodc cac chit hitu co duge x4 ra ngoai h¢ théng tr

thiét bj khir nitrat ty dudng 40 c6 thé dugc giam.

O day, trong thiét bj phan tmg nitrit hoa, ty 16 mol cta amoniac va nitrit dugc didu
chinh m{t cach ly tudng 1a 1:1,32. tuy nhién, nitrit con lai sau phan tng oxy héa amoniac
ky khi ¢6 thé dugc khir nitrat bing vi khuan khir nitrat di dudng trong thiét bi khir nitrat di
dudng 50 tiép theo, va do do, ty 1é mol cla nitrit, so v&i amoniac, trong thiét bi oxy hoa
thanh amoniac 30 chi can dugc didu chinh dé 16n hon 1,32. Trong mot vai tredong hop, su
nitrat hoa c6 thé din t6i nitrat. Tuy nhién, dé dat dugc hiéu qua cua sy khir nitrat hodc sy
giam lwong khi oxy cin cho sy nitrat héa, ty 1é amoniac:nitrit t5t hon dwoc diéu chinh
khoang 1:1,32-1,5 trong thiét bj phan {mg nitrit hoa 30.

Vi dong thai duoc khir nitrat tir thiét bj khir nitrat di dudng 50 dugce dwa vé thiét bi
Kkhir nitrat tw dudng 40 qua dudng truyén thir tr R4, chit 16ng trong thiét bi khir nitrat tur
dudng 40 con c6 thé pha lodng. Do d6, ndng db nitrit (ndng dd cua nitrit tyr do) trong chat

16ng trong thiét bi khir nitrat tw dudng 40 duge diéu chinh phit hop.
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Lwu ¥ rang vi khudn khir nitrat di dudng dwoc dit vao trong thiét bi khir nitrat di
dudng 50, va giit cho bau khong khi trg thanh thiéu khi. Vi khudn khir nitrat di dudng
trong thiét bj khir nitrat di dudng 50 c6 thé duoc chira trong dang gidng v6i dang cia cac
vi sinh vat khit nitrat ty dudng trong thiét bi khtr nitrat tu dudng 40, ma da dugc gii thich
v6i hé théng clia phwong 4n thir nhit. Néu cic chit hitu co ¢6 trong dong thai dugc khir
nitrat tir thiét bi khir nitrat tyr dudng 40 khong du, cac chit hitu co c6 thé dugc bd sung tir
thiét bi phan tach chit hiru co lo limg 10 qua dwdng truyén thir nim R5.

Trong céc hé thdng cila cac phuong 4n tir thi nhét t6i thir tw dwoc mo ta & trén, dong
thai phan tach ma tir d6 tir cac chét hitu co lo lmg d4 dugc loai bé nhd thiét bi phan tach
chit hitu co lo limg 10 dwoc cung cip dén thiét bi phan tng nitrit hoa 30 qua dudng
truyén thir nhit R1, hodc dén thiét bi oxy héa amoniac ky khi 40 qua dudng truyén thir hai
R2, tuy nhién, chét hru lodng dwoc cung cdp qua ca hai dudng truyén R1, R2 khong phai
13 dong thai phan tach, va chit lwu lodng nay c6 thé 13 dong thai phan tach ndng d6 cua

chét hitu co ma trong d6 dd dwoc giam nho xir Iy sinh hoc.

Fig.5 minh hoa phwong 4n thir nim ciia hé thdng. Ngoai hé théng cua phwong 4n thir
hai dugc md ta nhur trén, hé théng con bao gdm thiét bi xtr Iy sinh hoc 60 dé xir 1y sinh
hoc dong thai phan tach tir thiét bj phan tach chit hitu co lo ling 10, d& cung cp chit
16ng d3 duge xir 1y sinh hoc dén thiét bi phan Gng nitrit héa 30. Luu ¥ ring hé thng ciia
bat ky cac phwong 4n thir nhét, thit ba hozic thir tw ¢6 thé tin dung cdu tao giéng nhu vay.

Néu lugng cuia cac thanh phin BOD trong dong thai phén tach tir thiét bj phan tach
chit hitu co lo limg 10 cao, vi khuin di dudng tré nén c6 wu thé hon trong thiét bi phan
ung nitrit héa 30 hoac thiét bi khtr nitrat tu dudng 30, va hi¢u qua cta sy hinh thanh axit
nitro hodic sy oxy héa amoniac ky khi cé thé giam di. Van dé nay c6 thé giai-quyét nho
loai bé mét cach thich hgp céc thanh phin BOD c6 trong dong thai phan tach tir thiét bj
xtt Iy sinh hoc. Lwu ¥ rang vi du cta thiét bi xtr I sinh hoc 60 14 binh thong gié.

Fig.6 minh hoa phwong 4n thi sau ctia hé théng. Trong hé théng, chit thai dang long
hitu co chay vao trong thiét bj phan hity bun ky khi 20 dugc mé ta & trén trong hé théng
ctia phuong 4n thir nhit cia dudng ma khéc véi dudng dé cung cép cac chét hitu co lo

limg tir thiét bi phan tach chat hitu co lo limg 10. Vi chit thai dang 16ng hitu co, chét thai
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thye phdm, cin thai tir viée xir Iy dong thai, cht thai chin nubi, v.v. 13 thich hgp hon. Cac

hé théng cia cac phuong an thir hai hogic thir nim c6 thé ciing c6 cdu tao giéng nhau.

V6i hé théng va phuong phap cua sing ché ndy dé xir 1y nudc thai chira cac chét
hitu co lo limg, gidng nhw cac phwong an tir thir nhat dén thir nim da dwgc mo ta & trén,
tham chi néu nhidu amoniac dwoc tai tao nhu két qua cla chét thai dang long hitu co chay
vao thiét bi phan hiry bun ky khi tir bén ngoai hé théng, ndng d ctia nitrit (ndng do clia
nitrit tu do) trong thiét bi phan {mg nitrit héa c6 thé duge diéu chinh nhd dong thai phan
tach ma tr d6 céc chét hitu co lo ling c6 thé duoc loai bo nho thiét bi phén tach chét hitu
co lo ling, va do do, co thé loai bd mét cach hiu qua khi nito nho sy oxy hoa dmoniac ky

khi tiép theo.

Bay gid, cac két qua cia sy md phong biang s6 dugc thé hién trén hé thong clia sang

ché nay s& duogc giai thich.

Fig.7 thé hién céc két qua ciia sy mé phong s hoc dugc thé hién trén hé thong coa
phuong 4n thi hai, diéu nay da dugc giai thich véi Fig.2. 200m’/ngay nuéc thai chay vao
hé thdng, thiét bj phan tach chit hitu co lo limg 10 phan tach 10m*/ngiy cac chit hitu co
lo limg ¢6 trong nudc thai. P& thusn tién hon, ndng d6 ctia nito amoniac va nitrit trong
190 m*/ngay dong thai phan tach tir thiét bj phan tich chét hitu co lo limg déu duge coi 14
Oppm.

Céc chét hitu co lo limg dwoc phan tach nhd thiét bi phan tach chat hitu co lo ling
10 dwgc phan hiy ky khi nho thiét bi phan hiy bun ky khi 20. Dong thai phan hiy chta
5000ppm nito amoniac.

Thiét bj phan émg nitrit héa 30 dugc giit hiéu khi, véi nhiét @ 1a 30°C va d6 pH 1a
7,4, va oxy hoa amoniac c6 trong dong thai phan hiy ky khi tir thiét bi phan hiy bun ky
khi 20 thanh nitrit, d& thu duge ti 16 mol clia amoniac va nitrit 13 khoang 1:1,3. Do d6, néu
nito amoniac ndng dd 5000ppm dugc oxy hoa truc tiép thanh nitrit, nito amoniac ndng do
2160ppm Va nitrit ndng d6 2840ppm dugc tao ra. Tai thoi diém d6, ndng d6 cta amoniac

tu do 1a 53,8ppm, va ndng d6 cua nitrit tu do 13 0,75ppm.

Luu ¥ rang nhu dwoc thé hién trong cong thirc toan hoc 2 dudi day, ndng do cia
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amoniac ty do cé thé dugce tinh nhd cong thirc cia Anthonisen va cong su st dung cac
moi lién hé gitta nhiét @6 va d6 pH, nh¢ viéc do nong d9 cla ion amoni trong nudc thai

nh¢ phuong phap dién hoa ion mang ngén, v.v..

Cong thuc 2

17 [NHy* = N] x 10°#

F4= 14 X PI6334/Q73+T) - 1 0PH

Ndng @ nay cia nitrit tr do, 0,75ppm, 14 cao hon ndéng d6 0,2ppm ma duge cho 1a
trc ché tAt ca vi khuén nitrat héa nhu dwgc mé ta & trén, va do d6, diéu nay 1am anh huéng

dén sy chuyén hoa cia amoniac thanh nitrit.

Do d6, 45m’/ngdy trong s6 190m>/ngdy dong thai phan tach tir thiét bi phan tach
chit hitu co lo limg 10 dwoc cung cip cho thiét bi phan Gng nitrit héa 30 qua dudng
truyén tht nhit R1. Téc 13, 10m*/ngay dong thai phan hity tir thiét bi phan hity bun ky, khi
20 dugc pha loang 5,5 14n véi 45m’/ngiy dong thai phan tach. Két qua 13, nito amoniac
trong dong thai phan huy tir thiét bi phan hity bin ky khi 20 dwoc pha lodng tr 5000ppm
thanh 900ppm.

Nito amoniac ndng do 900ppm c6 trong dong thai phan hity sau khi pha lodng dugc
chuyén hoa, nho thiét bi phan @ng nitrit héa 30, thanh nito amoniac ndng do 390ppm va
nitrit ndng d6 510ppm. Tai thoi diém d6, ndng d6 clia amoniac tu do 13 9,7ppm, va ndng
d6 cta nitrit tw do 13 0,13ppm. Nhu duge mé ta trén ddy, nhd cung cdp dong thai phan
tach dén thiét bi phan Gng nitrit hoa 30 qua dudng truyén tht nhat R1, c¢6 thé giam ndng
d6 cta nitrit tw do xubng 0,2ppm hoic thip hon, didu ndy khong dnh huéng d_é'n sy hinh
thanh nitrit.

Luu ¥ ring khi 10m*/ngay dong thai phan hay tir thiét bi phan hiy bun ky khi 20
dwogc pha lodng 4 1an véi 30m’/ngdy dong thai phan tach, nito amoniac c¢6 trong dong thai
phin huy sau khi pha lodng c6 ndng do 1250ppm. V4, su nitrat héa clia dong thai phan
hiy dugc pha lodng nay nho thiét bi phan mg nitrit héa 30 tao ra nito amoniac ndng do
543ppm va nitrit ndng d6 707ppm. Tai thdi diém ndy, ndng dd cla nitrit ty do 1a
0,19ppm. Ttc 13, nho pha lodng dong thai phan huy 4 14n, ndng d6 ctia nitrit tw do d& nho
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hon 0,2ppm.

Tuy nhién, ndng d6 ctia amoniac tu do 13 13,5ppm, va dé dat dugc amoniac ty do ¢6
ndng dd ndm trong khoang tir 0,1 dén 10ppm ma dwgc cho 13 trc ché c6 chon loc vi khudn
nitrat, 10m>/ngdy dong thai phan hay tir thiét bi phan hiy bun ky khi 20 dwoc pha lodng
5,5 1an v&i 45m’/ngdy dong thai phan tach. Nhu dwoc mé ta trén day, s pha lodng cua
dong thai phan huy dugc thuc hién sao cho ndng d¢ ciia nitrit tu do thdp hon 0,2ppm, va,
t6t hon néu pha lodng dén khoang amoniac tu do c6 ndng do nim trong khoang tir 0,1 dén

10ppm.

Thiét bi khir nitrat tur dudng 40 duoc gitr thiéu khi, véi nhiét d 14 30°C va @ pH 1a
7,4, va dong thai tir thiét bi phan Gng nitrit héa 30 dugc khur nitrat nho sy oxy hda
amoniac ky khi. Nhu duwoc mb ta trén diy, ndng dd clia nitrit ty do trong dong thai tir thiét
bi phan Gng nitrit héa 30 13 0,13ppm. Nong d6 niy cua nitrit tu do, 0,13ppm, cao hon
ndng d6 0,08ppm dugc yéu ciu dé sy oxy héa amoniac ky khi c6 higu qua, va véi ndng

d0 nay, hi€u qua cua sy oxy héa amoniac ky khi s& giam.

Do d6, 85m°/ngdy trong s6 135m’/ngdy dong thai phan tach tir thiét bi phan tach
chit hitu co lo ling dwgc cung cp cho thit bi khir nitrat tu dudng 40 qua dudng truyén
thir hai R2. Tirc 13, 55m®/ngdy dong thai phan hay tir thiét bi phan tmg nitrit héa 30 dugc
pha lodng khoang 2,55 14n véi 85m’/ngay dong thai phan tach. Két qua 13, ndng d6 coa
nitrit tw do 13 0,053ppm, ndéng d9 nay nho hon 0,08ppm duge yéu ciu cho sy oxy hoa
amoniac ky khi c6 hiéu qua. Lwu ¥ ring nitrit dugc pha loang 1,7 1an dén 300pm, va tai
thdi didm d6, ndng d6 cua nitrit ty do 14 0,079ppm, ndng d6 nay nho hon 0,08ppm, tuy

nhién, nitrit d3 dwoc pha lodng dn 0,06ppm ma cho phép viée xir Iy higu qua hon.

Fig.8 thé hién cac két qua clia viéc mb phong bang s duoc thé hién trén hé thong
cta phuong 4n thir ba, diéu ndy di duge ly gidi véi viée tham khéd Fig.3. Hé thong cua
phuong an thir ba da dugc giai thich trén Fig.3. 200m’/ngay nudc thai chay vao trong hé
théng nay. Thiét bi phan tach cht hitu co lo limg 10 phan tach 20m*/ngay céc chit hiru
co lo ling c6 trong nuéce thai. Luu y ring @& thuan tién hon, cic ndng d9 cta nito
amoniac va nitrit trong 180m>/ngdy dong thai phén tach tir thiét bi phan tach chit hitu co

lo limg 10 déu duogc cho 14 Oppm.
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Céc chit hitu co lo ling duoc phan tach boi thiét bi phan tach chét hitu co lo ling
10 duge phan huy ky khi nhd thiét bi phan huy bun ky khi 20. Dong thai phan hily chira

nito amoniac ndng d6 5000ppm.

Thiét bi phan Ung nitrit héa 30 dugc gilt hiéu khi, v&i nhiét d6 14 30°C va @ pH la
7,4, va amoniac c6 trong dong thai phan hiy ky khi tir thiét bj phan huy bin ky khi 20
dugce oxy hda thanh amoniac va nitrit, sao cho ty 1€ mol 1a khoang 1:1,3. Do d6, néu nito
amoniac néng d6 5000ppm dugc oxy hda truc tiép thanh nitrit, nito amoniac néng do
2160ppm va nitrit ndng dd 2840ppm dwgc tao ra. Tai thoi diém d6, ndng dd cua amoniac

tur do 12 53,8ppm, va ndng @9 clia nitrit 13 0,75ppm.

Nong d6 nay caa 0,75ppm nitrit tw do cao hon 0,2ppm, diéu niy dwoc cho 13 &rc ché
tAt ca vi khuén nitrat héa nhu dugec md ta & trén, va do d6, né lam anh huoéng dén su

chuyén hoéa ctia amoniac thanh nitrit.

Do d6, 90m*/ngay trong sb 180m’/ngiy dong thai phan tach tir thiét bi phan tach
chit hitu co lo limg 10 dwgc cung cip dén thiét bi phan tng nitrit héa 30 qua dwdng
truyén thir nhit R1. Ttc 13, 20m*/ngay dong thai phan hiy cia thiét bi phan hiy bun ky
khi duoc pha lodng 5,5 14n v6i 90m*/ngdy dong thai phan tach. Két qua 13, nito amoniac
trong dong thai phan hiy tir thiét bi phan hily bun ky khi 20 dugc pha lodng tir 5000ppm
xudng 900ppm.

Nito amoniac ndng d6 900ppm c6 trong dong thai phan hay sau khi pha lodng dwgc
chuyén héa nho thiét bi phan tng nitrit hoa 30, thanh nito amoniac néng d6 390ppm va
nitrit néng d6 510ppm. Tai thoi diém do, néng d6 cua amoniac tu do 1a 9,7ppm, va néng
d6 cua nitrit tw do 13 0,13ppm. Nhu dwoc md ta & trén, nhd cung cip dong thai phan tach
dén thiét bi phan tmg nitrit héa 30 qua dudng truyén thir nhit R1, c6 thé giam ndng do
cla nitrit tw do nhé hon 0,2ppm, didu nay khong anh hudng dén sy hinh thanh nitrit.

Thiét bi ki nitrat tw dudng 40 dwoc giir thiéu khi, véi nhiét d6 30°C va @ pH la
7,4, va khir nitrat dong thai tir thiét bj phan tng nitrit héa 30 nhd sy oxy hoéa amoniac ky
khi. Nhu dwgc md ta & trén, ndng d coa nitrit tw do trong dong thai tir thiét bi phan tng
nitrit héa 1a 0,13ppm. Nong d6 niy cta 0,13ppm nitrit trr do 12 cao hon 0,06ppm dugc yéu

cau cho sy oxy hoa amoniac ky khi hi€u qua, va do d6, hi¢u qua cua su oxy héa amoniac
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ky, khi s& giém‘néu khong c6 didu gi hoan thanh.

Néu nitrit trong dong thai tir thiét bj phan tmg nitrit héa 30 dwoc pha lodng tir
510ppm xudng 200ppm, ndng d6 cia nitrit tw do 13 0,053ppm, néng d6 nay nhé hon
0,06ppm duge yéu cdu cho sy oxy hoéa amoniac ky khi hiéu qua. Vi muc dich nay,
110m>/ngay dong thai tir thiét bi phan Gng nitrit héa 30 cAn dwgc pha lodng khoang 2,55
1an. Do d6, dé pha lodng dong thai, 170m’/ngay dong thai phan tach dwoc yéu cau. Tuy
nhién, dong thai phén tach thiét bj phan tach chat hiru co lo ing 10 chi cé luong la
90m’/ngay.

Do d6, 90m’/ngay con lai ciia dong thai phan tach, tir thiét bi phan tach chét hitu co
lo Iimg 10, duge cung cip thiét bi khir nitrat tw dudng 40 qua dudng truyén thir hai R2, va
80m3/nga?1y dong thai dugc khir nitrat tir thiét bi khir nitrat tw dudng 40 tré lai thiét bi khir
nitrat tw dudng 40 qua dudng truyén thir ba R3. '

Bing cach nay, 110m’/ngdy dong thai tir thiét bi phan tng nitrit héa 30 duge pha
lodng khoang 2,55 1dn v&i 90m*/ngdy dong thai phan tach dugc cung cip qua dwdng
truyén R1 va 80m®/ngady dong thai dwgc khir nitrat dwoc cung cip qua dwdng truyén thi
ba R3. Két qua 13, nitrit trong dong thai tir thiét bi phan @ng nitrit héa 30 dugc. pha lodng
tir 510ppm xudng 200ppm. Tai thoi diém d6, ndng d6 cia nitrit tw do 12 0,053ppm, ndng

d6 nay thip hon 0,06ppm dugc yéu cau cho sy oxy héa amoniac ky khi hiéu qua.

Luu ¥ ring trudng hop dugc giai thich & ddy 1a dé pha lodng, khoang 2,55 1an,
110m>/ngay dong thai phan huy tir thiét bj phan tmg nitrit hoa 30 v6i 90m/ngay dong thai
phan tach duogc cung cip qua duong truyén thir nhit R1 va 90m’/ngay dong thai dugc khir
nitrat dugc cung cip qua dudng truyén thir ba R3, tuy nhién, dong thai phan tach va dong
thai duge khir nitrat duge ding cho sy pha loang ciia dong thai tir thiét bi phan Gng nitrit
hoa 30 c6 thé duge phan bd nhuw mong fnuén, va vi dy, 110m*/ngdy dong thai tir thiét bi
phan @ng nitrit héa 30 c6 thé dwgc pha lodng chi véi 170m*/ngay dong thai khir nitrat
duoc cung cip qua dudng truyén thir ba R3, ma khong can st dung dong thai phﬁn tach.
Hodc, giéng nhu hé thdng ciia phuong an thir tu, néu hé théng bao gdm thiét bj khr nitrat
di dudng 50 sau thiét bj khir nitrat ty dudng 40, dong thai tir thiét bj phan tng nitrit héa
30 ¢6 thé dugc phalodng v6i dong thai duge khir nitrat tir thiét bi khir nitrat di dudng 50.
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Céc phuong 4n duge mé ta trén day chi don thuan 13 cac vi du ciia sang ché nay, va
nén hiéu ring ban mé ta khong gidi han sang ché nay, va mdi thanh phin c6 thé dwoc két
céu trong pham vi cac hiéu qua chirc ning ciia sang ché nay dwoc d& xuit.

Hiéu qua dat dwoc cia sang ché

Nhu gii thich trén day, sang ché dé xuét hé thdng va phuong phap xir Iy nuée thai

chira céc chét hitu co lo ing, bang cach hiéu qua hon, tham chi khi nudc thai chira cac

chét hitu co lo ling ndng do cao.
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YEU CAU BAO HQ

1. H8 théng xtr Iy nudc thai chira cac chat hitu co lo limg, hé thdng niy bao gdm: thiét b
phan tach chét hitu co lo limg dé phén tach cac chét hitu co lo ling ¢6 trong nudc thai;
thiét bi phan hiry bun ky khi dé phén huy ky khi cac chét hitu co lo ling duge phan tach
bing thiét bi phan tach chit hiru co lo ling; thiét bi phan Gng nitrit héa dé& oxy hoa
amoniac c6 trong dong thai phan huy tir thiét bi phan hity bun ky khi thanh nitrit trong cac
diéu kién hiéu khi; va thiét bi khir nitrat tw dudng dé oxy héa amoniac cé trong dong thai
tir thiét bi phan ng nitrit hoa thanh khi nito nhd cc vi sinh vét khir nitrat tw dudng trong
céc didu kién ky khi; trong dé:

dudng truyén thir nhat & cung cip dong thai phan tach ma tir d6 cac chét hiru co lo
limg da dugc loai bé bai thiét bj phan tach chét hiru co lo limg, hodc dong thai phén tach

néu trén ma di dwgc xt Iy sinh hoc, t6i thiét bi phan tng nitrit héa duoc lép dit.

2. Hé théng xir Iy nuée thai chira cic chit hiru co lo limg theo diém 1, trong d6 duong
truyén thir hai d& cung cip dong thai phén tach tir thiét bi phén tach chit hiru co lo limg,
hodc dong thai phén tdch néu trén ma da dugc x1r ly sinh hoc, dén thiét bi kht nitrat tu

dudng dugc lép dat.

3. Hé thdng xtr Iy nudc thai chira cic chét hitu co lo limg theo diém 1 hodc diém 2, trong
d6 dudng truyén thi ba dé dua dong thai da duge khir nitrat tir thiét bi khir nitrat ty dudng
vé thiét bi khtr nitrat tu dudng duogc lap dit.

4. Ha théng xir Iy nude thai chira cac chit hiru co lo limg theo didm 1 hodc didm 2, trong
d6 thiét bi khtr nitrat di dudng dé khir nitrat, c6 trong dong thai di dwoc khir nitrat tir thiét
bi khir nitrat ty dudng, thanh khi nito nh¢ vi sinh vét ty dudng trong céc diéu kién ky khi
dugc 1ip dit; va dudng truyén thir tu d& dwa dong thai da dwoc khir nitrat tir thiét bi khir
nitrat di dudng vé& thiét bi khir nitrat tw dudng.

5. Phuong phép xtt Iy nudc thai chira cac chit hitu co lo limg, phwong phéap nay bao gém
céc bude: phan tach cac chit hitu co lo limg c6 trong nuéc thai; phan hay bun ky khi dbi
v6i cac chit hitu co lo ing duoc phin tach nhd bude phén tach; oxy hoéa amoniac o

trong dong thai phan hily, tir buc phan hiy bun ky khi, thanh nitrit trong cac didu kién
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hiéu khi; va khir nitrat ty dudng va oxy héa amoniac c6 trong dong thai tir budc oxy héa
thanh axit nitro, thanh khi nito nh& c4c vi sinh vat khir nitrat ty dudng trong céc didu kién

ky khi; trong d6:

dong thai phan tach ma tir d6 cac chit hitu co lo limg d3 duoc loai bé nhd bude phan
tach, hodc dong thai phan tach néu trén ma da dugc x ly sinh hoc, dugce chuyén sang
bude oxy héa thanh axit nitro va bude khir nitrat tu dudng dé diéu chinh cac ndng do cia

nitrit tu do trong cac budc tuwong Ung.

6. Phuong phap xir 1y nudc thai chira cac chat hitu co lo ling, phuong phap ndy bao gém
céc bude: phén tach cac chét hitu co lo limg c6 trong nuée thai; phan hiy bin ky, khi d6i
v6i céc chét hitu co lo leng duge phan tich nhd budc phan tich; oxy héa amoniac co
trong dong thai phan huy, tir budc phan hiy bun ky khi, thanh nitrit trong céc diéu kién
hiéu khi; va khir nitrat ty dudng va oxy héa amoniac cé trong dong thai, tir budc oxy hoa
thanh axit nitro, thanh khi nito nh¢ cac vi sinh vat khir nitrat ty dudng trong cac diéu kién

ky khi; trong d6:

dong thai phan tach ma tir 6 cac chit hitu co lo limg di dwgc loai bd nhd budc phin
tach, hodc dong thai phan tich ma da dugc x ly sinh hoc, duge chuyén téi bude oxy hoa
thanh axit nitro, va dong thai phén tach da dugc xtr ly sinh hoc, hodc cd dong thai phan
tach va dong thai phan tach da dugc xt ly sinh hoc, dugc chuyén t&i budce khir nitrat tu

dudng, dé diéu chinh cac ndng d6 cua nitrit tw do trong cac budc tong tmg.

7. Phuong phép xtr Iy nu6e thai chira céc chit hiru co lo limg theo diém 5 hodc diém 6,
trong d6 ndng d6 cia nitrit tw do trong budc oxy héa axit nitro duge didu chinh @& thép

hon 0,2ppm, v thdp hon 0,08ppm trong budc khir nitrat tw dudng.
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