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Chuong 1: Téng quan

Chuong 1 : TONG QUAN

1.L.TONG QUAN VE NGANH CHAN NUOI

Tir thdi xa xua, chin nudi di gin lién véi ddi s6ng con ngudi. N6 gidi
quy&t mot trong nhitng nhu ciu c¢o bdn cla con ngudi nhu dn, mic, 8,... Ban diu
chiin nudi chi c6 § quy mo gia dinh nhim ddm bdo ngudn thuc phim dong vat
hay stic kéo cho trong trot. Cling vdi su phat trién clia xa hdi, din s6 ngay cang
ting nhanh, chin nudi phat tri€n v6i quy md 16n hon, tip trung hon d€ ddp tng

nhu cau ngay cang cao clia con ngudi.

Hién nay, cdc tinh phia Nam I3 ndi ¢c6 mat do gia stic cao nhit nudc. Chi
tinh riéng & thanh phd HS Chi Minh, vé6i dién tich khodng 2093.7km’, tdng s&
dan 5063871 ngudi (chua ké s& lugng 16n khach vang lai va ngudi nhip cu),
tdng dan gia stic va gia cAm cla thanh phd 1a 4744100 con, trong d6 trau 10794
con, bo 39864 con, heo 190880 con; dan gia cam c6 3202600 con g6m 2100618
con ga, 776917 con vit va 325125 gia caAm khdc. Chi tinh riéng cho nganh chiin
nudi heo, hiing ngay da thdi vio mdi trudng thanh phd khodng 600 tdn phan,
400 tdn nudc ti€u va mot luong 16n nudc thai sinh ra tir viéc tim heo, rira
chudng trai. Con s6 nay sé ting gap ddi vao nim 2010 va 1a mot ngudn giy 6

nhiém ding k& cho mdi trudng thanh phd.

DPoéng Nai 12 mot tinh mién Pong Nam B nim gidp vSi thanh phd HO Chi
Minh. Trong nhitng nim gan diy, cling vdi xu th& cong nghiép héa, hién dai
héa clia dit nu6c, phong trao chin nudi cla tinh nha dang trén da phat trién
manh, ddp &ng nhu cAu phat trién kinh t& va tiéu thu sidn phdm chin nudi ngay

cang cao ctiia xa hoi bén trong va ngoai tinh.

Bén canh nhitng mit tich cuc, vin dé moi trudng do nganh chin nudi gy
ra dang dudgc du ludn va cdc nha lam cOng tdc mdi trudng quan tam. O céc
nudc c6 nén chin nudi cong nghiép phat trién manh nhu Ha Lan, Anh, M§,
Han Qudec,... thi diy 1a mot trong nhitng ngudn giy 6 nhiém 16n nhat. Theo tinh
todn clia Dentener va Crutsen nim 1994, lugng NH; ¢6 ngudn gdc tif chin nudi
dua vao khi quyén khodng 221012 gN/nam (chi€m 48.9% tdng ludng NH; dua



Chuong 1: Téng quan

vao khi quyén hiing nim), nhiéu hon bat ky ngudn nao khic. O Viét Nam néi
chung va Pdng Nai néi riéng, khia canh moi trudng ctia nganh chin nudi chi
dudc quan tAm trong vai nim trd lai day khi tdc dd phat trién chin nudi ngay
cang ting, luong chit thdi do chin nudi dua vao mdi trudng ngay cang nhiéu,
de doa dén modi trudng dat, nudc, khdong khi xung quanh mot cdch nghiém
trong. Do dé cdc gidi phap gidm thi€u 6 nhiém do nganh chin nudi giy ra la

hét siic can thiét.

1.2.TONG QUAN VE TRAI CHAN NUOI HEO HAU BI- XUAN THO III
1.2.1.Piéu kién ty nhién va kinh t& & dia phuong
1.2.1.1.Vi tri trai chin nudi
Pia di€ém: 4p Tho Hoa, xd Xuin Tho, huyén Xuin Loc, tinh Pdng Nai.
+ Phia Bic gidp : Khu dat trong mia.
+ Phia Nam gidp : P4t trong diéu nha dng Lé Vin Hong.
+ Phia Dong gidp : Rudng lia, mia.

+ Phia Tay gidp : DAt trong di¢u nha 6ng Diing, 6ng CAm.

1.2.1.2.Diéu kién ty nhién

+ Nhiét d : Thay d6i bat thudng theo mua, nhiét d6 binh quan trong
nim 26.7°C; nhiét dd cao nhat 37.8°C; thap nhat 1a 20.3°C. Vao khodng thing 4
hiang nim nhiét do c6 thé 1&én dén 34-35°C, thang 12 hang nim nhiét do xudng
tr 22-31°C. Bién d0 nhiét gitta cdc thdng trong nim khong 16n, khodng 3°C
nhung bién d6 nhiét gitta ngdy va dém tuong doi I16n khodng 10-13°C vao mua
kho va 7-9°C vao miia mua. Téng tich 6n trung binh 9271°C/nim.

+ Do 4m khong khi : bién d8i theo mila va theo viing, chénh 1éch giita
ndi kho nhat va 4m nhat trong huyén khong qua 5%. P 4m tuong ddi 72—-80%,
dd 4m cao nhat 83—-87%, dd 4m thap nhit 55-62%.

+ Ché& do mua : Lugng mua trung binh nim cao tir 1800-2200mm.

Huyén Xuan Ldc 1a noi c6 lugng mua cao hon cdac huyén khac trong tinh. Mua
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mua bit dau tir thing 5 d&€n thdng 11, mua nhiéu nhit vao thing 9 (nim 2000
vao thang 10). S8 liéu quan tric lugng mua ndm 2000 cho biét lugng mua trung
binh nim 2000 12 2200mm, cao hon so véi trung binh nhiéu nim (10-20%).
Lugng mua cao nhit trong nhiéu nim la 2676mm, lugng mua thip nhit la
1510mm. S& ngay mua trung binh trong nim la 98 ngay. Lugng mua 16n nhat
trong ngay la 138mm, lugng mua 16n nhat trong thang 1a 542mm.

+ S0 gio ndng: tir 2200-2400gid/nim, thudc vao viing nhiéu ning nhat
nudc, kha ning boc hoi nudc cao 4—5Smm/ngay. Tdng lugng bic xa ddi dao vdi
ch€ do nhiét trung binh 154—158 kcal/cm*/nam, cdn cin bic xa 70—80kl/cm?.
S6 gid ndng trung binh trong ngay tir 5.7—-6gid.

+ Ché& do gi6 : Hu6ng gi6 chd dao tir thing 2 dé€n thdng 5 12 huéng
Pong—Nam, t6c do gié trung binh 2.7-3.5m/s, toc do gié 16n nhat 1a 8.4m/s.
Hu6ng gi6 TAy-TAy Nam tif thing 6 dén thang 10, tdc dd gié trung binh 3—
3.5m/s, toc do gié 16n nhat 1a 10.9m/s. Hu6ng Bic—Dong Bic (thang 11-thdng
1), toc dd gi6 trung binh 3.4-4.7m/s, toc do gié 16n nha't 6.0m/s.

+ Song sudi : Hé thong song sudi huyén Xuin Loc bao gdom song La
Nga, song Ray va nhdnh sudi song Dinh. Hé thdng song sudi trong ving phan

b6 khong dong déu:

- Séng La Nga bit ngudn tir viing nii cao thudc hai tinh Binh Thuin va
Lam Pdng. Dién tich luu vuc 4100km?’, lvu lugng trung binh 223m?/s, luu lugng
kiét 3.5-4.0m’s. Poan chdy qua huyén Xuan Loc dai 18km c¢6 dién tich luu

2 2z e . (N Ao A A Ao .
vuc 262km” qua cdc sudi Gia Huynh, su61i Cao, sudi Rét, sudi Gia Ray.

- S6ng Ray bit ngudn tir phia TAy Nam nidi Chita Chan, dién tich Ivu vuc
458.92km? gdm cdc sudi Mon Coum, sudi Cat, sudi Sap, sudi Sach, sudi Lahou,
sudi Sao, sudi Gia Hoét, sudi TaAn B6, sudi Trung,... hau hét déu can trong mia
kho. Trén hé thong song Ray da xay dung cdc hd chita nhd nhu: hd Sudi Vong,
hd Sudi Rang va hd Sudi Poi 2 d€ cip nudc sinh hoat va sdn xuat.

- Céc nhdnh sudi thudc hé thong sdong Dinh bit ngudn tit khu viuc phia
Pong Nam nii Chita Chan, dién tich Ivu vuc 227km” gém cdc sudi chinh: sudi

Gia Ui, sud6i Gia Codng Hoi, sudi Gia Krié. Modun dong chdy khi 16n
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32.61/s/km> nhung do lvu vuc hep, thim phi kém, muia kho kéo dai nén cdc
sudi nay déu bi can trong mua kho. Hién nay da xay dung hd Ndi Le va hd Gia

Ui ¢6 tiac dung t6t trong viéc cAp nudc sinh hoat va sdn xuit.

1.2.1.3.Piéu kién kinh t&
> San xuat nong nghiép : Gid tri sin xuat nong nghiép 1a 52933
triéu dong, dat 115.7% so vdi k& hoach.

a) Téng dién tich gieo trong hang nim 14 3337ha, ting 49ha, so vdi
k& hoach dat 99.76%, dang k€ 1a cAy nghé va ciy bong vai, tip trung nhiéu &
céc ap Tho Loc, Tho Trung, Tho Hoa, Tho Tan.

b) Cay cong nghiép 1du nim hién c6 863ha phan bd déu & 2 loai

ciy, tiéu va diéu. Ning suit diéu binh quin dat 15ta/ha, tiéu dat 16ta/ha.

c) Dién tich cdy dn qua tuong d6i dn dinh, ting ding k€ 1 cam va
quyt, ting to Sha nam 2002 1€n 16ha ndm 2003.

d) Vé 1am nghiép: toan xd hién c6 65.1ha ritng phong hd dugc dua
vao dién chim s6c va bdo vé. T cong tidc phong chong chay rirng dugc thanh

lap va thudng xuyén ki€m tra viéc thuc hién phong chong chay.

e) Chin nudi: SO lugng gia sic ting rd rét so vdi cing ky. Toan xa
hién c6 3 co s& chin nudi heo quy md 16n, 720 con bd. Téng din gia cAm c6 59
ngan con véi 3 trai chin nudi ga quy md 16n. Ba con bit dau tip trung chin
nudi dé, hién dan dé da c6 22 con.

f) Cong tdc gidng ciy trong : C6 ¥ thitc va thanh thao hon trong viéc
st dung cic gidng mdi d€ cAy trong dat ning suit cao, 4p dung chii y&u & lia,
bip, dau.

g) Cong tic khuyén nong : thudng xuyén td chifc cic budi tip huin
vé k§ thuat gieo trong, chim séc cdy trong, vat nudi, thanh 1ap 6 ciu lac bd

cay trong k¥ thuit cao.
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h) Coéng tic dia chinh : dd 1ap k€ hoach st dung dat dai va trinh
UBND huyén. Cong tic cip gidy va chuyén quyén st dung di't dugc thyc hién

gon va khong d€ ton dong.
> Cong nghiép — Ti€u thi cong nghiép —Thuong mai dich vu

a) Gid tri san xuit Cong nghiép-Tiéu thii cong nghiép : 9898 tricu
dong dat 134.85% so vdi k& hoach.

b) Pién lyc : da nang ty 1é hd dung dién trong huyén dén 86.5%.

c) XAy dung : gia tri xAy dung trén dia ban dat 8544.2 triéu dong,
dat 122.46% so véi k€ hoach, chli y&€u danh cho cdng trinh vin héa, cong trinh

giao thong cong cong.

d) Thuong mai dich vu : hang héa ngay cang da dang, phong phu
ddp tng dau di nhu ciu tiéu ding, sic mua ngay cang ting. Gid tri sdn xuat
dat 16187 triéu dong.

e) Tin dung—ngin hang : Téng du nd tai Ngan hang Nong nghiép &
Phit trién Nong thon Huyén 13 959 hd. S6 tién 5511619000d. Téng du ngd tai
Pai A Ngan hang 12 16 ho, s6 tién 520 triéu déng. Von x6a déi gidm nghéo
1986 1a 227610000d. VOn ngan hang ngudi ngheo va ngan hang chinh sich la
220 triéu dong.

1.2.2.Tinh hinh chin nudi & trai

Cong ty CP-Viét Nam cung cip con gidng tir 2—3 tuin tudi, trong luong
khong thadp hon 4 dén 5kg, s& lugng tir 10-20 ngan con, cung cap theo tirng dgt
tiy thudc vao diéu kién chin nudi; dia di€m va thdi gian do Hop tdc xa quyét

dinh. Thic dn va thudc thd y do Cong ty CP—Viét Nam cung cap.
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1.2.3.Quy trinh chin nudi heo

CON GIONG » NUOILONG »| CHUONG
2 — 3 tuln tudi AM TRAI

Pat yéu ciu

\4
NUOI HEO |,
GIONG | CHON LOC
Khong dat
yéucau

Hinh 1.1: S¢ dé quy trinh chiin nudi heo

Quy trinh chdn nu6i heo hau bi dudgc 4p dung k¥ thudt chin nudi heo ti€n
ti€n cia Thdi Lan. Con giéng tir 2-3 tudn tudi, ¢ trong lugng khong dusi 4-5
kg do cong ty CP-Viét Nam cung ciAp. Trong trai nudi heo giéng hau bi, mdi
chudng c6 kich thudc 72.5x14m dugc ngin ra nhiéu chudng nhd, c6 mang in tu
dong, c6 hd tim mat cho heo, vdi nuc udng tw dong. Trai dude 1am m4t bing
hé thong din khong khi qua tim gidy chifa nuSc, nhiét do trong chudng ludn
thap hon nhiét do bén ngoai khodng 5-8°C.

Lic ddu, con gidng dudc nudi trong 16ng Am cho dé€n khi trong lugng
khodng 25kg thi chuyén sang nudi trong chudng trai. Mat do heo trong 16ng Am
gdp d6i so vdi nudi trong chudng trai. Khi chuyén sang nudi § chudng trai, heo
s& dugc cdc ky thuit vién cda cong ty CP chon loc, nhitng con dat yéu ciu sé&
dudc nudi ti€p 1am heo gidng, con nhitng con khong dat yéu cau dudc dem di

ban d€ nudi heo thit.
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1.2.4.Nhu ciu st dung nuéc

Nudc dugce st dung cho cdc muc dich sau :

» Tdm ria cho heo, vé sinh chudng trai 294 m’/ngy.

» Nudc sinh hoat cho cdng nhan :19ngudix50lit/(ngudi.ngay)=1 m3/ngély.
» Nudc tudi cay xanh trong khudn vién trai : 5 m3/ng2‘1y.

Téng lugng nudce st dung 1a 300 m*/ngay.

1.2.5.Hién trang méi truong tai trai chan nudi

1.2.5.1. Mbi trudng dat
Ngudn gdc gy 6 nhiém dat :Nudc thdi

Né&u qud trinh thu gom, xt ly khong t6t thi nuSc thdi sé thAm nhap vao
moi trudng dat. Ngoai ra, con c¢é hién tudng v& bd bao clia cdc hd xi 1y sinh

hoc lam nuéc thdi tran ra dit. C4c tdc hai chinh khi nudc thai xAm nhap dat la:

- Phi dudng héa dat : lugng chat hitu cd du thira trong nudc thdi thim
nhip vao dit lam cho d4t bao hda va qud bdo hoa dinh dudng, gdy mit can
binh sinh thdi va thodi h6a dat. Pay 1a mot trong nhitng nguyén nhan gy chét
ciy (do hu ré) tir d6 1am gidm ning sudt va sdn lugng ciy trong xung quanh.
Ngoai ra, khi trong dat du thira chit dinh dudng sé din dén hién tugng ria troi

va th&m lam 6 nhiém ngudn nudc ngam.

- Vi sinh vat v mam bénh : nuSc thai chin nudi heo chia rat nhiéu loai vi
trung, Au trung, tring giun san,... c6 thé giy bénh cho ngudi va gia stc. Céc tic
nhan nay tdn tai rat lau trong dat.

Mua mua vira qua, di c¢é vai su ¢d v8 bd bao cdc hd sinh hoc lam nudc
thai tran ra dat, gdy 4nh hudng d€n hoa mau xung quanh. Nudc thdi trong cic

hd ciing c6 khd ning thAm xudng dit, gdy dnh huéng d&€n mach nudc ngam.
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1.2.5.2. Mo6i truong khong khi
Ngudn gdc gy 6 nhiém khong khi :
» Hé thong chudng trai
* Hé thong mudng thoit nudc thdi cuc bd
» Hé thong hd x{ 1y sinh hoc (cdc hd sinh hoc ky khi hd)
+ O nhiém khéng khi tit hé théng chudng trai

Hé thong chudng trai dudc cdch ly véi mdi trudng xung quanh, dudgc
thong gié bdi 2 quat truc (cong sudt khodng 30000m’/h). Khong khi trong
chudng ludn dudc luu thong, tuy nhién mui do phan heo, nuéc ti€u heo vin
phdt sinh. Mui nay cht y&u 1a do cdc khi NH3, H,S, mercaptan,.. Tinh chat

dodc hai cia mot s6 chit gy mui nhu sau:

1. NH; : Tac dong chd y€u cia khi NH; 1a kich tng dudng ho hap
trén nhu miii, hong, thanh quén, khi quan, khi NH; kich ¢ng rdt manh d6i véi
mit. Nong d6 NH; trén 100 mg/m’ gdy kich ¢ng dudng hd hdp mot cdch ro rét
(Hoang Viin Binh, Péc chdt hoc cong nghiép, trang 152).

2. H3,S : 12 mot khi doc, & ndng do thap né c6 mui tritng thdi, & ndng
dd cao thi ta khong con phat hi€én dugc mui vi khitu gidc da bi té€ liet. Khitu
gidc c6 thé nhan biét dugc mii clia H,S § ndng dd 0.025ppm. Khi ti€p xic vdi
co thé, H,S gy kich ting cdc niém mac va cdc dudng ho hap.

Tuy nhién, & trai chin nudi ndy, ndng dd cic khi giy mui thap, khong khi
trong phong dugc luu thong t6t, duge hit va thdi ra ngoadi vudn xoai nén khong
gy doc cho cong nhian. Khu6n vién cda trai khda r6ng nén qua trinh phat tan
khi gdy mui dién ra nhanh chéng, khong gy hai cling nhu khong gay khé chiu

cho cong nhan va ngudi dan s6ng gan trai.
+ O nhi®m khéong khi do sy phan hily ctia phan heo

Quy trinh chidn nudi heo ctia Trai chdn nuéi hdu bi theo cdng nghé ky
thuat méi khdng c¢é quy trinh tich riéng nuéc rita chudng trai va phan heo ma

cho ch3y thing vao ham biogas. O day dién ra qué trinh phan hdy ky khi cdc
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chat hitu co tao nén céc loai khi gAy mui nhu di néu trén va ngoai ra con c6
mot s6 khi gy hiéu ng nha kinh nhu CH4 vd CO,,... Lugng khi ph4t sinh tinh
todn trén modt tAn phan G theo cdc di€u kién nhiét do khac nhau nhu sau :
(ngudn : Composting — sanitary disposal and reclamation of organic wastes,
Harold B. Gotaas, WHO).

Bang 1.1: Lu¢ng khi phat sinh ¢ c4ac nhiét do khac nhau

Nhiét do 15 20 25 30 35

Khi phét sinh (m¥/ngay) [0.165  [0.331  [0.662  [1.103  |0.002

Thanh phan khi biogas gdbm khodng 2/3 12 CH,, 1/3 12 CO,. Con lai 1a céc
khi khac nhu NH3, VOC, ... chi€m thé tich khong dang ké.

V6i lugng phan trung binh khodng 65.2 tdn/ngdy thi lugng khi phdt sinh
dugc tinh nhu sau : Thé tich khi CH, = 28.8 m3/ngﬁy (8 diéu kién nhiét do 1a
25°C).

Thé tich khi CO, = 14.4 m’/ngay (& diéu kién nhiét do 1a 25°C).

V6i mot lugng khi 16n nhu thé€, néu khong cé bién phdp thu gom va xit 1y

hiéu quéd sé& gy nén nhitng tdc dong truc ti€p d6i vdi sitc khde dan gia sic,

cong nhan lam viéc, dan cu song lan can.
1.2.5.3. M6i truong nudc
Ngudn goc gdy & nhiém moi trudng nudc
*  Nudc thai sinh hoat
=  Nudc thai chan nudi heo
Luu lugng nudc thai 1a 300 m*/ngay.
+ O nhiém maéi trudng tif nudc thai sinh hoat
Nudc thai tai cdc nha vé sinh c6 thanh phian d& phan hdy sinh hoc, véi luu

lugng thap 1m3/ng21y.dém. Do d6, nu6c thdi sinh hoat dugc dua qua bé tu hoai

rdi cho chdy vao khu vuc hd sinh hoc dé€ xi 1y chung vdi nu6c thai chin nudi.
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4+ O nhi®m moi trudng tif nudc thai chiin nudi heo
Quy trinh chin nudi heo clia Trai khong tach riéng nu6c rita chudng trai
va phian heo ma cho chdy thing vio ham biogas. Nudc thdi chin nudi gdm chat
hitu cd, cin 10 ltng, N va sinh vat gy bénh. N&u khong xit 1y loai nudc thdi
nhiém bin cao nay thi s& giy 6 nhiém cho ngudn ti€p nhan, 4nh hudng dén

cong nhan va dan cu xung quanh.

Bang 1.2: K&t qua phan tich chat lugng nuée thaii ctia Trai chin nudi

Nudc thdi dduNude thai sauTCVN  5945-TCVN 6984
Chi tiéu vaio HTXL  |b€ biogas 1995(Cot B) [2001 F1
pH 7.71 6.3 5.5-9 6-8.5
COD(mg/L)  [3251 975 100 100
BOD5(mg/L) 2520 630 50 50
SS(mg/L) 480 310 100 100
N-t6ng(mg/L) (829 450 60 -
P-tong(mg/L) 4.92 4.8 6 10
Coliform(MPN/
100mL) 10x10"° 8x10’ 10x10° 5x10°

Bang 1.3: K&t qua phan tich chat lugng nude thai sau qua trinh biogas ¢
trai chin nudi heo Xuén Tho III (LAy miu ngay 30.8.2004)

Chi tiéu K&t qua phan tich Don vi
pH 7.23 - 8.07
COD 2561 - 5028 mg/L
BODS5 1664 - 3268 mg/L
SS 1700 - 3218 mg/L
N-tong 512 - 594 mg/L
N-NH3 304 - 471 mg/L
P-tong 13.8 - 62 mg/L

10
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Hién tai, trai dang 4p dung cong nghé x\ 1y nuGc thdi nhu sau:

HAM BIOGAS

\4
HO LOC KY KHi
BANG SO DUA

\4

HO KY KHI 1

l

HO KY KHI 2

l

HO HIEU KHI
DUNG LUC BINH

l

Nuéc ra tudi cho ddng rudng

Hinh 1.2: So d6 céng nghé xii 1y nuéc thai & trai Xuan Tho III

Nudc thdi & cdc trai dudce thu gom vé cdc haAm biogas 4 ngin véi thdi
gian luu nuéce 1a 20 ngay. Qua biogas, loai bd dugc khoang 50-60% COD va 1
lugng 16n cidn 10 ling. Sau d6 nudc dugc loc qua hd ky khi so dira
(30mx30mx4m). Sau khi qua hd ky khi loc bing so dira, nudc thdi dugc din
ti€p qua 2 hd ky khi ¢ chiéu sdu 4m va ti€p tuc qua hd hi€u khi st dung thuc
vat nuGc la sd dira.

Hién nay, hé thong xit Iy nu6c thdi dat hiéu qua x 1y khong cao, nudc
diu ra khong dat tiéu chuin loai B (TCVN 5945-1995). Cac khé khin, sy c6,

sai s6t khi van hanh hé thdng hd sinh hoc xit Iy nuéc thdi tai trai :

11
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£ Do diéu kién kinh t&€ nén chua thé tha so dira ddy kin hd loc ky khi. So
dira chi méi dudc tha khodng 1/3 thé tich ho.

+ Him biogas hoat dong khdng hiéu qud, nuSc thdi sau hAm biogas vin

con khd nhiéu cin, hd ky khi khong di kha ning xit Iy hét luong cin.

+ Nudc thdi sau khi qua hd ky khi loc sd dira dude din 1an ludt qua 2 hd
ky khi ti€p theo. Chat dinh dudng trong nudc thdi di dudc phan hdy ky khi §
hiam biogas va hd loc ky khi so dira nén ta phdi din nu6c thdi qua mdt hd ¢
chiéu sau thap hon (hd tiy nghi) d€ cdc vi sinh vat tily nghi, hi€u khi, ky khi
phan hily ti€p lugng chat hitu cd con lai trong nudc thdi. Nude thdi da dude xi
ly biing phuong phdp ky khi chi xtt 1y dudc modt ndng dd nao d6. Mudn xit 1y

ti€p phai chuyén qua dung vi sinh vat tily nghi va hi€u khi.
+ Dong chdy dua vao, khong dudc phan phoi déu din d&€n ven hod hi€u khi
tap trung ndng dd 6 nhiém cao, luc binh chét.
£ C6 hién tugng vd bd bao cdc hd, nudc tran qua cdc manh dit xung
quanh, gy chét hoa mau va dnh hudng d€n modi trudng d4't xung quanh.
Hién nay, cdc hd chi hoat ddng nhu cdc hd chita nuSc thai, khong dat dudc
hiéu quéd mong mudn. Trai chiin nudi dang khic phuc cdc sy c6 trén va tim mot

huéng thich hop d€ lam ting hiéu qud x& 1y clia cac hd sinh hoc.

12
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Chuong 2 : TONG QUAN CA C PHUGNG PHAP XU LY NUGC THAT
CHAN NUOI

2.1. CAC PHUGNG PHAP XU LY MUI HOI VA PHAN GIA SUC

2.1.1. Cac phuong phap xit Iy mui hoi

Phuong phdp xtt 1y mui hoi trong khu vuc chin nudi phdi k&t hgp cd cong
tic quan ly ciing nhu k§ thuit, c6 4 nhém phuong phip vdi cic dic diém
chung:

o Gidm lugng khi c6 mui sinh ra : dung phuong phdp giam thai tai

ngudn.

aT4ch khi ¢c6 mui ra khdi méi trudng : dung phuong phdp hdp thu, hap
phu, ngung tu, cd lap, ...

o Bié&n ddi thanh khi khac khong mui hodc it mui hon : diing phuong
phép sinh hoc, héa hoc, trung hoa, thiéu det,...

o Lam gidm anh hudng khé chiu cia mui : dung phuong phap pha loang,

che mui,...

Bang 2.1: Bang cdc phuong phap xi 1y mui hoi

Phuong phap Qua trinh

Gidm ngudn thdi | Gidm lugng khi 6 nhiém sinh ra.

Hap thu Thu gitt khi 6 nhiém biing mot chit 16ng hap thu.

Hap phu Thu giit khi 6 nhiém bing mot chit rin c¢6 kha ning
hap phu.

Sinh hoc St dung vi sinh vat d€ oxy héa khi 6 nhiém.
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Héa hoc Oxy héa cdc hgp chit ¢6 mui thanh khi it mui hoic
khong mui.

Ngung tu Lam lanh cdc hdi ¢ mui.

Co lap Giit khong cho khi 6 nhiém thoét ra moi trudng

Pha loang Lam lodng khi 6 nhiém dé€n dudi ngudng cdm nhan.

Thiéu dot Thiéu ddt cdc tdc nhan gdy mui.

Che mui Dung cdc chit c6 mui thom d€ che b6t mui hoi.

Viéc lam gidm mui hdi trong chin nudi lién quan chit ché dén khau quin
ly ngay tir lic phan va nudc tiéu bit ddu thadi ra. Cong viéc quin 1y mui hoi
phdi dudc ti€n hanh c3 bén trong 14n bén ngoii chudng trai. C6 thé tém tit cic

cong viéc chinh nhu sau :

& Cong tic vé sinh chudng trai, thu gom phan heo phai dugc ti€n hanh
thudng xuyén, cing sém cang tdt, tranh dé cho vi sinh vat phan hly chat thai

ngay trong chudng.

#+ Chudng trai phdi dugc thi€t k& thong thodng, c6 hé thdng thdng gié
hoidc quat gié d€ cung cip diy dd lugng khong khi ddm bdo pha loing cic khi
6 nhiém sinh ra tif qué trinh phan hily phan va nudc ti€u cda gia sic ciing nhu
qud trinh song cla gia stc.

& Noi Iuu trit chat thai chin nuoi phdi dudc day kin, phdi c6 khodng cdch
an toan d6i v6i chudng trai. Ngoai ra, gifta cdc chudng trai can phdi dudc thong
thodng, gitra trai chian nudi va khu vyc dan cu xung quanh nén c6 khoang cach

thich hgp, c¢6 thé diing ciy xanh tao bong mét khi diéu kién di't dai cho phép.

2.1.2. Cic phudng phap xi 1y phin gia sic

& Phuong phdp vatly : dung d€ tach phan rin hoic 18ng ra khéi hdn hgp
phan gia stc. Ta c6 thé diing trong lyc (phuong phap ling), luc ly tAim (phuong
phép ly tAm), 4p luc (phuong phdp loc), nhiét (phuong phéap siy),.. Sau khi da
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tdch phin 18ng ra khdi hdn hgp phan, phin rin dugc st dung 1am phin bén hay
chat dot, phan 16ng dugc dem di x{ 1y chung vao hé thdng x{ 1y nudc thai.

# Phuong phap héa 1y : dung chit keo tu dé tich cdc chit rin & dang 1o
Itrng va dang keo ra khéi hdn hgp phan gia sic. Cdc chat keo tu thudng dugce sit
dung nhu clorua sit, voi, cdc polymer hifu cd,..nhim ting tinh ling cdc hat rin

v keo trong phian d€ c6 thé d& dang tich chiing ra bing phuong phap vatly.

4+ Phuong phdp héa hoc : phin gia stic dugc phdi khd va dot. Nhiét lugng
thu dugc ding dé ndu nuéng. Phuong phdp nay dugc 4p dung & cdc viing ndng

thon xa x01i, noi khan hi€m nhién liéu.
# Phuong phdp sinh hoc :

- B6n phan tuoi : 1a phan chua G diing bén cho cay trong, cc chat hitu co
& dang kh6 hap thu, cdc vi sinh vat gdy bénh con rit nhiéu. Phuong phdp nay
dic biét gdy 6 nhiém cho ci 3 moi trudng dat, nudc va khong khi. Ngoai ra con
tao diéu kién cho vi trling, vi khudn, tritng giun san..xam nhap vao cd thé ngudi
va gia stic qua con dudng ti€p xiic, in udng déng thdi con 1a con dudng dé€ dich

bénh lay lan.

- Lam thitc dn cho cdc sinh vat khdc nhu c4, giun dat : phuong phdp nay
dem lai hiéu qud kinh t& cho ngudi chin nudi, déng thdi gép phan bdo vé mdi
trudng. Tuy nhién, trong trudng hgp nudi c4, n€u phian cho vao ao qué nhiéu ¢

thé€ 1am chét c4.

-U phan : phan dudc thu gom, c6 thé tron thém mot s6 nguyén liéu khac
nhu rom, ra, 14 cidy, mln cua, dit, tro b&p, phan vd cd,.rdi 4 trong mot thdi
gian. Phuong phdp nay rit c6 hiéu qud nhim bi€n cdc chat hitu c¢d phic tap
thanh cdc chat don gidn, cdc chit vo co, thich hgp cho viéc bén cédc loai ciy
trong. Tuy nhién, nhudc di€m cda phuong phdp nay 1a tén nhiéu thdi gian va
dién tich dat.

- S4n xuat biogas : La qud trinh st dung cdc vi sinh vat ky khi phan hiy

céc hgp chat hitu cd phitc tap thanh cdc chit hitu co don gidn. Vi hé thong xit
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ly phian va nu6c thdi chin nudi sin xuit biogas, ta c6 thé thu dudc cidc sin

pham hitu ich nhu : khi d6t, phan bén, thic in cho c4 (sdn pham rin va 18ng).

o Khi d6t : Biogas c¢6 thanh phan gdm 60-75%CH,, 25-40%CO,, 1a mot

loai nhién liéu rat t8t so vdi cdc nhién liéu truyén thong truSc diy nhu than,

clii, dau,.. Do d6, viéc tan dung biogas trong ddi song ngudi dan & ndng thon

ciing nhu trong sdn xud't v6i vai trd 12 modt ngudn ning lugng phu trg ¢ ¥ nghia

thuc tién rat 16n.

o Phan bén : Sau khi qua hé thdng biogas, thanh phan clia cin c6é céc
chi't dinh dudng thich hgp d€ 1am phan bén.

C6 thé 14y s6 liéu tham khdo & bang sau :

Bang 2.2: Hiéu qua xi 1y phan cia hé thong biogas (Nguyén Thi Hoa Ly,

1994)
Chi tiéu Trudc Khi Sau Kkhi xi¥ 1y Hi¢u qui
xu 1y

pH 7.4 7.9-8.0
COD (mg/L) 32000 5800—6600 79-82%
BODs (mg/L) 10600 3400-3900 63—68%
E. Coli (MPN/mL) | 15.76x10’ 15.56x10°-12x10* 99.92-99.99%
Coliform 18.97x10" | 12.3x10°-25.74x10° 99.99%
(MPN/mL)
Streptococcus 54.5x10° 0.31x10*- 2.7x10° 99.99%
(MPN/mL)
Tring ky sinh 2750 105-175 93.6-96.2%

trung (trdng/g)

16



Chuong 2: Téng quan cic phuong phip xit Iy nuGe thao chiin nuéi

Qua s6 liéu trén, ta c6 thé két luan dudc s lugng Au trung va tritng giun
san giam r6 rét so véi phan tudi (trudc khi x& 1y), do d6 an toan hon khi bén
cho rau qua.

a Thitc dn cho cd : phin sau khi x¥ Iy & bé biogas vin dudc sit dung
cho cd dn. SO lugng vi triing, ky sinh tring déu gidm roé rét d€n mic an toan

cho cd va ngudi st dung.

2.2. CAC PHUONG PHAP XU LY NUGC THAI CHAN NUOI HEO

Nué6c thdi chin nudi 12 mot trong nhitng loai nuéc thai rit dic trung, ¢
khd ning gdy 6 nhiém moi trudng cao bing ham lugng chit hitu cd, cin 10
Ittng, N, P va sinh vat gdy bénh. N6 nhat thi€t phai dugc x 1y trudc khi thai ra
ngoai moi trudng. Lya chon mot quy trinh x& 1y nudc thdi cho moét ¢d s§ chin

nudi phu thudc vao rat nhicu yéu to.

2.2.1. Thanh phan, tinh chit nuéc thai chin nudi heo

> Cdc chat hitu co va vo co

Trong nudc thdi chin nudi, hgp chit hitu cd chi€m 70-80% gdém cellulose,
protit, acid amin, chit béo, hidratcarbon va cdc din xuit cia ching cé trong
phan, thifc an thita. Hiu hét cdc chdt hitu co d& phan hiy. Cdc chit vo co
chi€m 20-30% gbém cat, dit, mudi, ure, ammonium, mudi chlorua, SO,%,...

» NvaP

Kh4 ning hdp thu N va P clia cdc loai gia sic, gia cAm rat kém, nén khi
in thifc dn c6 chita N va P thi chiing s& bai ti€t ra ngoai theo phan va nudc tiéu.
Trong nu6c thdi chin nudi heo thudng chita ham lugng N va P rit cao. Ham
lugng N-tdng trong nudc thai chin nudi 571 — 1026 mg/L, Photpho tir 39 — 94
mg/L.

» Sinh vat gay bénh

Nuéc thdi chin nudi chita nhiéu loai vi triing, virus va trifng 4u tring giun

sdn gdy bénh.
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Bang 2.3: Chat lugng nudce thai ¢ xi nghiép chin nuéi cong nghiép

Céc chi tiéu DPon vi Pong Hiép Khic
Nhiét do °C 25-27 26 - 30
pH 6.5- 1.7 55-17.8
SS mg/L 300 180 — 450
COD mg/L 1000 — 3000 500 — 860
BOD; mg/L 700 - 2100 300 - 530
DO mg/L 02-04 0-03
N-NH,* mg/L 865 15 - 28.4
N-NO,’ mg/L 232 0.3-0.7
E Coli MPN/100mL | 15x10°-24x10" | 12.6x10°-68.3x10’
S Feacalis MPN/100mL 3x10° - 3.5x10°
Cl.perfringens Khuén lac/10ml 5-16
Tring giun sdn Tring/ lit 28 - 280

2.2.2. Cac phuong phap xit Iy nuée thai chin nudi heo

Viéc x{ Iy nudc thdi chdn nudi heo nhim gidm ndng do cac chit 6 nhiém
trong nudc thai d&€n mot ndng d6 cho phép cé thé x4 vao ngudn ti€p nhan. Viéc
lua chon phudng phdp lam sach va Iya chon quy trinh xt 1y nuGc phu thudc vao

céc y&u to nhu :
» C4c yéu cau vé cong nghé va vé sinh nuéc.
» Luu lugng nude thai.
» C4c diéu kién cia trai chin nudi.
»Hiéu qua xu ly.
D&i v6i nude thai chin nudi, c6 thé 4p dung cic phuong phép sau :

= Phudng phdp co hoc.
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= Phuong phdp hoa ly.
= Phuong phédp sinh hoc.

Trong cdc phuong phdp trén ta chon x& ly sinh hoc la phuong phép
chinh. Céng trinh x& 1y sinh hoc thudng dudc dit sau ciac cong trinh xi 1y co
hoc, hoa ly.

2.3. PHUONG PHAP XU LY CO HQC

Muc dich 1a tdch chat ridn, cin, phan ra khéi hdn hdp nuéc thai bing cich thu
gom, phan riéng. C6 thé diing song chin ric, bé 1ing so bd d€ loai bd cin tho,
d& ling tao diéu kién thun 1¢i va gidm khdi tich clia cdc cong trinh xi 1y tiép
theo. Ngoai ra c6 thé diung phudng phdp ly tAm hoic loc. Him ludng cin 10
Itrng trong nudc thdi chin nudi khd 16n (khodng vai ngan mg/L) va dé ling nén

c6 thé ling so bd trudc rdi dua sang cdc cong trinh xit 1y phia sau.

Sau khi tdch, nudc thdi duge dwa sang cdc cong trinh phia sau, con phan

chit rin dugc dem di 4 d€ 1am phan bén.

2.4. PHUONG PHAP XU LY HOA LY

Nuéc thdi chin nudi con chita nhiéu chat hitu co, chat vd c¢d dang hat c6
kich thudc nhé, khé 1ing, khé c6 thé tich ra biing cidc phuong phip co hoc
thong thudng vi tdn nhiéu thdi gian va hiéu qua khong cao. Ta c6 thé 4p dung
phuong phip keo tu dé loai bd chiing. Céc chit keo tu thudng st dung 13 phén
nhdm, phén sit, phén bun,... k€t hdp vdi polymer trg keo tu d€ ting qud trinh

keo tu.

Nguyén tic clia phuong phdp nay 12 : cho vao trong nudc thai cac hat keo
mang dién tich trdi ddu vdi cdc hat 16 Iirng ¢6 trong nudc thai (cdc hat c6 ngudn
gdc silic va chat hitu co ¢6 trong nuc thdi mang dién tich 4m, con cédc hat
nhom hidroxid va sit hidroxid dudc dwa vao mang dién tich duong). Khi thé
dién dong cla nudc bi pha v, cdc hat mang dién trdi ddu ndy sé lién két lai

thanh cdc bong cin c6 kich thuéc 16n hon va dé 1dng hon.
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Theo nghién ctru ctia Truong Thanh Canh (2001) tai trai chin nudi heo
2/9: phuong phép keo tu c6 thé tich dugc 80-90% ham lugng chat 1o ling c6
trong nuGce thai chan nudi heo.

Ngdi ra, phuong phip keo tu con loai bé dudc P tdn tai & dang PO, do
tao thanh k&t tia AIPO4 va FePO,.

Phuong phdp nay loai bd dugc hau hét ciac chit bdn c6 trong nudc thai
chin nudi. Tuy nhién chi phi x& 1y cao. Ap dung phuong phap nay dé xir ly
nudc thdi chin nudi 12 khong hiéu qua vé mit kinh t€.

Ngoai ra, tuyén ndi ciing 13 mot phuong phiap dé€ tich cdc hat c6 kha
ning ling kém nhung c6 thé k&t dinh vao cdc bot khi ndi 1én. Tuy nhién chi phi
diu tu, van hanh cho phuong phdp nay cao, cling khong hiéu qui vé mit kinh

t& d61 v6i cac trai chin nudi.

2.5. PHUGONG PHAP XU LY SINH HQC

Phuong phdp nay dva trén sy hoat dong cla cédc vi sinh vat ¢6 kha niang
phan hiy cdc chit hitu cd. C4c vi sinh vat st dung cdc chit hitu co va mot sd
chat khodng 1am ngudn dinh dudng va tao ning lugng. Tuy theo nhém vi khuin
st dung 12 hi€u khi hay ky khi ma ngudi ta thi€t k€ cdc cong trinh khdc nhau.
Va tuy theo khd ning vé tai chinh, dién tich dit ma ngudi ta c6 thé diung hd

sinh hoc hoic xay dung c4c bé nhan tao dé xir ly.

2.5.1. Phuong phap xit Iy hi¢u khi
St dung nhém vi sinh vat hi€u khi, hoat dong trong diéu kién c6 oxy. Qua

trinh x&¥ Iy nudc th3i bing phuong phap hi€u khi gdm 3 giai doan :
Oxy héa céc chat hitu co :
CH,0, + O, OET - CO,+ H,0 + AH
Téng hdp t&€ bao méi :
C,H,0,+ O, + NH; 0 FPIT _. T€ bao vi khudn (CsH;0,N)+CO, + H,0 - AH
Phin hiy noi bao :

C5H702N + 02 O A 5C02 + 2H20 + NH; + AH
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2.5.2. Phuong phap xit 1y ky khi
St dung vi sinh vat ky khi, hoat dong trong dié¢u kién y&m khi khong hoic
c6 lugng O, hoa tan trong moi trudng rit thip, d€ phan hity cic chat hitu co.

Bon giai doan x3y ra dong thdi trong qué trinh phan hiy ky khi :

a. Thiy phin : Trong giai doan nay, dudi tic dung cia enzyme do vi
khuin ti€t ra, cdc phifc chi't va cdc chat khong tan (nhu polysaccharide, protein,
lipid) chuyén héa thanh cdc phifc chifc don gidn hon hodc chit hoa tan (nhu
dudng, cic acid amin, acid béo).

b. Acid héa : Trong giai doan nay, vi khudn 1én men chuyén héa cic chat

hoa tan thanh chit don gidn nhu acid béo dé bay hoi, rugu, acid lactic,
methanol, CO,, H,, NH;, H,S va sinh khoi méi.

c. Acetic héa : Vi khuén acetic chuyén héa cdc sdn phim ciia giai doan
acid héa thanh acetat, H,, CO, va sinh kh&i mdi.

d. Methane héa : Pay la giai doan cudi clia qud trinh phan hdy ky khi.
Acid acetic, H,, CO,, acid formic va methanol chuyén héa thanh methane, CO,
va sinh kh&i méi.

Trong 3 giai doan thiy phan, acid héa va acetic h6a, COD trong dung dich

hau nhu khong gidm, COD chi gidm trong giai doan methane héa.
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Hinh 2.1: Qua trinh phan giai ky khi chat hitu co va tdng hgp thanh sinh

khdoi t& bao
2.5.3. Cac hé théng xit 1y nhan tao biing phudng phap sinh hoc

2.5.3.1.X1t Iy theo phuong phap hi¢u khi

Xt 1y nu6c thai theo phuong phdp hi€u khi nhan tao dua trén nhu ciu oxy can
cung cAp cho vi sinh vat hi€u khi c6 trong nuéc thai hoat dong va phdt trién.
Céc vi sinh vat hi€u khi st dung cdc chat hitu cd, cdc nguén N va P cling véi
mot sd nguyén t& vi lugng khac lam ngudn dinh dudng dé€ xay dung t&€ bao mdi,
phdt trién ting sinh khdi. Bén canh @6 qud trinh hd hip noi bao ciing dién ra
song song, gidi phéng CO, va nudc. Ca hai qué trinh dinh dudng va ho hip clia
vi sinh vat déu can oxy. P& d4p ttng nhu ciu oxy hoa tan trong nudc, ngudi ta
thudng st dung hé thong suc khi bé mit biing cdch khudy ddo hoic bing hé
thong khi nén.

+ Qud trinh xit Iy hiéu khi véi vi sinh vat sinh truéng dang lo litng (bun hoat
tinh)

Qua trinh ndy st dung bun hoat tinh dang 1o lirng dé xt 1y cdc chat hitu cd

hoa tan hodc cdc chat hitu co dang Io lirng. Sau mot thdi gian thich nghi, cdc t&€

bao vi khudn bit dau ting trudng va phdt trién. Cac hat 10 liing trong nudc thai
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dudc cdc t€ bao vi sinh vat bam 1én va phat trién thanh cdc bong cin cé hoat
tinh phan hily cdc chat hitu co. C4c hat bong cin dan dian 16n 1én do dudc cung
cAp oxy va hap thu cic chit hitu cd lam chat dinh dudng d€ sinh trudng va phat
trién.

Bun hoat tinh 12 tdp hdp cdc vi sinh vat khdc nhau, chd y&u 1a vi khuén,
bén canh d6 con c6 nAm men, nAm mdc, xa khudn, nguyén sinh dong vit, giun,
sén,... k€t thanh dang bdong véi trung tdm 14 cdc hat 10 ling trong nudc. Trong
blin hoat tinh ta thdy c6 loai Zoogelea trong khoi nhay. Chiing c¢6 kha ning sinh
ra mdt bao nhay xung quanh t&€ bao, bao nhay nay 1a mdt polymer sinh hoc véi
thanh phan 13 polysaccharide c6 tic dung két cic t&€ bao vi khudn lai tao thanh
bong.

Mot s& cong trinh hi€u khi phd bi€n xay dyng trén cd s xit 1y sinh hoc
bing bun hoat tinh :

> Bé aeroten thong thuong

DPoi hdi ché d6 dong ch3y nit (plug-flow), khi d6 chiéu dai bé rat 16n so
vdi chiéu rong. Trong bé, nudc thii vao cé thé phan bs & nhiéu di€m theo
chiéu dai, bun hoat tinh tudn hoan dua vao dau bé. Tdc @6 suc khi gidm din
theo chiéu dai bé. Qu4 trinh phan hiiy ndi bao x3y ra & cudi bé.

» BE aeroten xdo trén hoan toan

Poi héi chon hinh dang bé, trang thiét bi suc khi thich hop. Thiét bi suc
khi cd khi (motour va cdnh khudy) hoic thié€t bi khué&ch tdn khi thudng dugc st
dung. B€ nay thudng c6 dang tron hoic vudng, him lugng bun hoat tinh va nhu

ciu oxy dong nhit trong toan bo thé tich bé.
> Bé aeroten md rong

Han ché lugng bun du sinh ra, khi d6 t6c do sinh trudéng thip, sdn lugng
bun thap va chat lugng nude ra cao hon. Thdi gian Ivu bun cao hon so véi cic
bé khdc (20-30ngay).
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» Muong oxy héa

LA muong din dang vong c6 suc khi d€ tao dong chdy trong muong cé van
tdc di xdo tron bun hoat tinh. Van toc trong mudng thudng dugc thiét k& 16n
hon 3m/s @€ tranh ling cin. Muong oxy héa cé thé két hgp qué trinh x 1y N.

> Bé hoat dong gidn doan (SBR)

B& hoat dong gian doan 1a hé thdng x{ 1y nudc thai vdi bun hoat tinh theo
ki€u lam ddy va x4 cin. Qud trinh xdy ra trong b€ SBR tudng tu nhu trong bé
blin hoat tinh hoat dong lién tuc, chi c6 diéu tit cd qud trinh x4y ra trong cling
mot b€ va dugc thuc hién I1an lugt theo cdc budc: (1) 1am diy, (2) phan tng, (3)
ling, (4) x4 cin, (5) ngung.

£ Qud trinh xit Iy hiéu khi véi vi sinh vt sinh truéng dang dinh bam

Khi dong nudc thai di qua nhitng 16p vat liéu rin lam gid dd, cdc vi sinh
vit s& bam dinh 1&én bé mit. Trong s& cdc vi sinh vat nay c6 loai sinh ra céc
polysaccaride c6 tinh chat nhu 12 mdt polymer sinh hoc c6 kha ning k&t dinh
tao thanh mang. Mang nay ci day thém v§i sinh khoi clia vi sinh vat dinh bam
hay c6 dinh trén mang. Mang dugc tao thanh tir hang triéu dén hang ti t€ bao vi
khudn, v6i mat d6 vi sinh vat rit cao. Mang c6 kha ning oxy héa cdc hgp chat
hitu co, hap thu cdc chit ban 10 ling c6 trong nudc khi chdy qua hoic ti€p xtc
vGé1 mang.

Mang sinh hoc 1a tap hgp cdc loai vi sinh vat khdc nhau, chd yé&u la céc vi
khuin hi€u khi, ngoai ra con c6 cdc vi sinh vat tily nghi va ky khi. o] ngoai
ciing cia 16p mang 1a 16p hi€u khi, c6 rat nhiéu t&€ bao clia loai truc khuin
Bacillus. L&p trung gian 13 16p vi khudn tuy nghi, nhu Pseudomonas,
Alcaligenes, Flavobacterium, Micrococcus va Bacillus. LGp sdu bén trong mang
12 16p ky khi gdm céc loai vi khudn khit luu huynh, khtt nitrat. Ngoai ra con cé
mot quan thé nguyén sinh dong vat vi mot s sinh vat khic badm trén 16p
mang. Ching st dung mang sinh hoc 1am thifc #n va tao thanh cdc 16 nhd trén
bé mit cda mang. L6p mang vi sinh dinh bim sau thdi gian hoat dong s& ngay
cang day thém, cdc 16p bén trong do it ti€p xic vdi c¢d chat va it nhan dudc O,

s& chuyén sang phan hiy ky khi, sin phdm ctia bi€n d6i ky khi 12 cdc acid hitu
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co, cdc alcol,..C4c chat nay chua kip khué&ch tédn ra ngoai da bi cdc vi sinh vat
khdc st dung. K&t qua 12 16p sinh khdi ngoai phdt trién lién tuc nhung 16p bén

trong lai bi phan hiy lién tuc.

Wastewater

Aerobic

Oxygen

Organic
nutrients

Supporting media

Anaerobic
Hinh 2.2: Mang vi sinh
Qua4 trinh loc sinh hoc dugc chia 1am 3 loai : loc sinh hoc hi€u khi dang
ngdp nuéc, loc sinh hoc hi€u khi dang khong ngip nuéc véi hé thong quat gié
cudng biic, qua trinh loc nhd giot va dia quay sinh hoc.
» Bé loc sinh hoc ngdp nuée
B¢€ loc sinh hoc chita ddy vt liéu ti€p xtc, 1a gid thé cho vi sinh vat song
bam. Nudc thdi dugc phan bd déu trén mit 16p vat liéu bing hé thdng quay
hoic voi phun, c¢6 thé tir dudi 1én hoic tir trén xudng. Quan thé vi sinh vat song
bam trén gid thé tao mang nhdy sinh hoc c¢6 kha ning hdp phu va phan hiy
chat hitu cd chita trong nuéc thdi.
» Thdp loc sinh hoc
Khic v6i bé loc sinh hoc ngdp nudc, thiap loc sinh hoc dudc xay dung véi
hé thong quat gié cudng bitc tir dudi 1én, nude thai duge phan phdi tif phia trén,

chdy qua I6p mang vi sinh bim trén cdc gi4 thé va xudng bé thu & phia dudi.
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» Thdp loc sinh hoc nhé giot

Thép loc sinh hoc nhd giot ¢6 két cdu gidng nhu thdp loc sinh hoc. Tuy
nhién, van téc clia nudc thai di qua gid thé nhé hon nhiéu, ciu tric cla gia thé
ciing dudc thay ddi sao cho cé thé luu nudc dugc trén gid thé 1au hon. Trong
thap loc sinh hoc nhd giot thudng tin dung khi trdi dé khuéch tin oxy vao
mang sinh hoc thay vi dung quat gi6 cudng biic.

> BE loc sinh hoc tiép xiic quay (RBC) :

RBC bao gdm céc dia tron polystyren hoic polyvinyl chloride dit gan sit
nhau. Pia nhing chim mot phin trong nudc thdi va quay & toc do chim. Tuong
ty nhu bé loc sinh hoc, mang vi sinh hinh thanh va bim trén bé mit dia. Khi dia
quay, mang sinh khéi trén dia ti€p xdc vdi chat hitu cd trong nudc thdi va sau
dé ti€p xiic vdi oxy. Pia quay tao di€u kién chuyén héa chit hitu cd va ludn gir
sinh khdi trong diéu kién hi€u khi. Pong thdi, khi dia quay tao nén luc cit loai
bd cdc mang vi sinh khong con kha ning bam dinh va giit ching & dang 16 1irng

dé dua sang b€ ling bac hai.

2.5.3.2. Xit 1y theo phuong phap ky khi
*  Qud trinh xit Iy ky khi véi vi sinh vdt sinh trudng dang lo litng
> Bé xit I bing I6p bun ky khi véi dong nude di ti dudi lén (UASB)

- Vé cdu tric : BE UASB 1a mot bé xit 1y véi 16p bun dudi ddy, c6 hé
thdng tach va thu khi, nu6c ra & phia trén. Khi nu6c thai dugc phan phéi tir phia
dudi 1€n s€ di qua I6p bun, cdc vi sinh vat ky khi c6 mat d§ cao trong bun sé&
phan hdy cdc chit hitu co c¢6 trong nudc thai. Bén trong bé UASB c¢6 cic tim
chin c6 kha niing tach bun bi 16i kéo theo nuéc diu ra.

- V& dic di€m : C4 ba qua trinh phan hiiy-ling bun-tach khi dugc lip dit
trong cting mot cdng trinh. Sau khi hoat dong &n dinh trong bé UASB hinh
thanh loai bun hat c6 mat dd vi sinh rat cao, hoat tinh manh va td¢ do ling vugt

xa so v&i bun hoat tinh hi€u khi dang 16 ltrng.
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Upward-flow Anaerobic Sludge Blanket

biogas

. effluent 8 phase

separator

sludge bed

influent s

Hinh 2.3: B¢ UASB
> BE phdn ving yém khi tiép xiic
Hdn hdp bun va nudc thai dude khudy tron hoan toan trong bé kin, sau d6
dugc dua sang bé ling d€ tach riéng bun va nudc. Bun tuin hoan trd lai bé ky
khi, lugng bun du thdi bd thudng rat it do toc do sinh trudng cla vi sinh vat kha
cham. B& phan tng ti€p xic thuc sy 13 mot bé biogas cai ti€n vdi canh khudy
tao di€u kién cho vi sinh vat ti€p xtc v6i cdc chi't 6 nhiém trong nudc thai.
4 Qud trinh xit Iy ky khi vdi vi sinh vt sinh truéng dang dinh bdam
>  Béloc ky khi :
Bé€ loc ky khi 1a mot bé chita vat liéu ti€p xic d€ xi 1y chat hitu co chita
nhiéu cacbon trong nudc thai. Nudc thai dude din vao bé tir dudi 1én hoic tir
trén xudng, ti€p xdc vdi 16p vat liéu cé cdc vi sinh vat ky khi sinh trudng va

phat trién.
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» BE phdn iing c¢6 dong nuée di qua I6p cdn lo litng va loc tiép qua 16p

vat liéu loc cd dinh.

La dang két hop gita qud trinh xit 1y ky khi 16 Iitng va dinh bam
2.5.4. Cac hé thong xit Iy ty nhién biing phudng phap sinh hoc

2.5.4.1.Hd sinh hoc

Ngudi ta ¢6 thé wng dung céc quy trinh ty nhién trong cic ao, hd @€ xi ly
nudc thdi. Trong cdc hd, hoat dong cla vi sinh vat hi€u khi, ky khi, qud trinh
cong sinh ctia vi khudn va tdo 12 cdc qud trinh sinh hoc cht dao. C4c qud trinh
1y hoc, héa hoc bao gdm céc hién tugng pha lodng, 1dng, hap phu, két tda, cic
phan ng héa hoc ... cling dién ra tai day. Viéc sit dung ao hd d€ xi Iy nu6c
thai c6 wu di€m 13 it ton von diu tu cho qud trinh xay dung, don gidn trong van
hanh va bdo tri. Tuy nhién, do cdc c¢d ché& xit 1y dién ra véi tdc dd ty nhién
(chAm) do d6 doi hdi dién tich dat ra't 16n. HO sinh hoc chi thich hdp véi nuée
thai c6 mic dd 6 nhiém thap. Hiéu qua x& 1y phu thudc sy phat trién cla vi
khuin hi€u khi, ky khi, thy nghi, cong vdi su phat trién cta cic loai vi ndm,

réu, tdo va mot sd loai dong vat khac nhau.

Hé ho sinh hoc c6 thé phan loai nhu sau: (1) HS hi€u khi (Aerobic Pond);
(2)Hd tuy nghi (Facultative Pond); (3) H6 ky khi (Anaerobic Pond); (4) H6 x{
1y bS sung.

> Ho hiéu khi (Aerobic Pond)
£ Ho6 lam thodng ty nhién

Oxy dugc cung cAp cho qud trinh oxy héa chat hitu co chi y&u do su
khué€ch tdn khong khi qua mit nudc va qud trinh quang hgp cia cédc thuc vat
nudc (rong, tao,..). Chiéu siu ctia hd phai bé (thudng 14y khodng 30-40 cm) dé
ddm bio cho diéu kién hi€u khi c6 thé duy tri téi ddy hd. Trong hd, nudc thai
dudc xt 1y bdi qud trinh cong sinh giita tdo va vi khudn, cic dong vat bic cao
hon nhu nguyén sinh dong vat cling xuat hién trong hd va nhiém vu ctia ching

12 1am sach nudc thai (in cdc vi khudn). Cdc nhém vi khuén, tdo hay nguyén
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sinh dong vat hién dién trong hd tiy thudc vao cdc yé&u t6 nhu luu lugng nap

chi't hitu cd, khudy tron, pH, dudng chit, 4nh sdng va nhiét do.

Hiéu suit chuyén héa BODs clia ho rat cao, c6 thé 1én dén 95%. Tuy
nhién, chi c6 BODs dang hoa tan m&i bi loai khdi nudc thdi dau vao, va trong
nudc thai diu ra chita nhiéu t&€ bao tdo va vi khudn, do d6 néu phan tich tdng
BODjs c6 thé s& 16n hon ca tdng BODs ciia nudc thai ddu vao. Nhiéu thong sd
khong thé khong ché dugc nén hién nay ngudi ta thudng thi€t k& theo luu lugng
nap dat tif cdc md hinh thit nghiém. Viéc di€u chinh Ivu lugng nap phin dnh
lugng oxy cé thé dat dugc tir quang hdp va trao ddi khi qua bé miit ti€p xic
nudc, khong khi.

Do d6 sau nhd, thdi gian luu nude dai nén dién tich cda hod 16n. Vi thé hd
chi thich hdp khi k&t hop viéc xit 1y nudc thai v6i nudi trong thiy sdn cho muc

dich chdn nudi va cong nghiép.

£ HO hiéu khi lam thodng nhdn tao : Ngudn oxy cung cAp cho qui
trinh sinh hoc tir cdc thi€t bi nhu bom khi nén hay mdy khuiy co hoc. Vi dudc
ti€p khi nhan tao nén chiéu sau cta hd c6 thé tir 2-4.5 m. Sitc chita tiéu chuin
khodng 400 kg/(ha.ngay). Thdi gian luvu nudc trong hd 1-3 ngay.
H6 hi€u khi 1am thodng nhin tao do c6 chiéu sidu hd 16n, mit khic
viéc 1am thodng cling khé ddm bdo toan phin vi th€ mot phin 16n cla hod
lam viéc nhu hd hi€u-ky khi, nghia 12 phin trén hi€u khi, phan dudi ky khi.

> Ho tiuy nghi ( Facultative Pond )

Viéc x{r Iy nuéc thdi tot 12 do hoat dong clia cdc vi sinh vat hi€u khi, ky
khi va tlly nghi. Tl trén xudng ddy hd c¢6 3 khu vyc chinh.

- Khu vuyc thit nhat (hay 1a khu vuc hi€u khi) dugc dic trung bdi hé cong
sinh giita vi khudn va tdo. Ngudn oxy dugc cung cAp bdi oxy khi tr&i thong qua
qué trinh trao d6i tu nhién qua bé mit hd, va oxy dugc tao ra qua qud trinh
quang hop cda tdo. Oxy dudc vi khudn st dung d€ phan hdy cdc chit hitu co
tao nén cdc dudng chat va CO,, tdo si¥ dung cdc san phaAm nay dé quang hop.

- Khu vuc trung gian (hay 1a khu vuc ky khi khong bit budc) dic trung

bdi cdc hoat dong ciia cac vi khuin ky khi khong bit budc.
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- Khu vuc thit ba (hay 1a khu vuc ky khi) diac trung béi cac hoat dong cua
céc vi khuin ky khi phan hiy cdc chit hitu co 1ing dong dudi ddy bé.

Aol

Adr movemenl Carbon diogide
% s,
Chygen AETIATICHIER
i s e e e | 58
e W ¢
R o Algae Y

Hinh 2.4: H6 tuy nghi

> HOo ky khi ( Anaerobic Pond )

Ho ky khi dudc st dung dé€ xi 1y nudc thai c6 ham lugng chat rin cao.
Thong thudng diy 12 mot ao sau (c6 thé d&€n 9.1 m) véi cdc dng din nudc thai
dau vao va dau ra dugc bo tri mdt cdch hgp 1y. Piéu kién ky khi dugc duy tri
sudt chiéu siu cda bé. Viéc 6n dinh nudc thai dugc ti€n hanh thong qua qué
trinh k&t tha, phan hly ky khi ctia vi sinh vat. Hiéu qud khit BODs thudng &
mitc 70% va c6 thé 1én d&n 85% khi cic diéu kién moi trudng dat tdi vu.

> Ho xit Iy bo sung

C6 thé dp dung sau qua trinh x& 1y sinh hoc (aeroten, bé loc sinh hoc hoic
sau hd sinh hoc hi€u khi, tuy nghi,..) d€ dat chat lugng nu6c ra cao hon, dong
thdi thyc hién qué trinh nitrat héa. Do thi€u chat dinh dudng, vi sinh con lai
trong hd ndy song & giai doan hd hip ndi bao vi ammonia chuyén héa thanh
nitrat. Thi gian luu nudc trong hd nay khodng 18-20ngay. TAi trong thich hgp
67-200kg BODs/ha.ngay.

2.5.4.2. C4anh dong tuéi

DAn nuc th3i theo hé thdng muong dit trén canh dong tudi, diing bom va
ong phan phdi phun nuéc thdi 1én mit dat. Mot phan nude bdoc hoi, phan con lai
thim vio dit d€ tao dd 4Am va cung cAp mot phan chat dinh dudng cho ciy cé
sinh trudng. Phuong phéap nay chi dugc dung han ch€ & nhitng noi c6 khdi lugng
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nuSc thai nhd, ving dat kho cin xa khu dan cu, dd boc hdi cao va dat luon
thi€u d6 4m.

O cénh dong tuéi khong duge trdng rau xanh va ciy thuc phdm vi vi
khuin, virus gdy bénh trong nudc thai chua dudc loai bd c6 thé giy tic hai cho
sttc khde clia con ngudi st dung cdc loai rau va thuc phdm nay.

2.5.4.3. Xa nuéc thii vao ao, hd, song sudi

Nudc thai dude x4 vao nhitng ndi van chuyén va chia nudc c6 sin trong ty
nhién d€ pha lodng chiing va tan dung kh3 ning ty 1am sach cta cdc ngudn.
DP6i v6i nude thdi chin nudi heo, bién phdp nay thudng khong duge 4p dung vi
né gy mui hoi thdi rat nghiém trong va giét chét cdc loai thiy sinh vat sdng
trong nuéc. Mic du vay & nudc ta, phan 16n nu6c thdi chin nudi thudng x4 vao
cdc hé thong sdng, hd gin khu vuc chin nudi sau khi xit 1y bing nhitng bién
phdp tho so nhur hAm biogas, hd ling,...

Ngoai cdc phuong phédp sinh hoc ty nhién trén, ngudi ta con st dung céc
phuong phdp ving dat ngap nudc (wetland), xit 1y bing dat (land treatment),...
Hién nay ngudi ta da d4p dung viéc s dung cdc loai thyc vat nudc dé 1am ting
hiéu qui xi 1y tu nhién cda cdc ao hd, dic biét thich hop v6i nude thdi chin
nuoi.

2.6. CAC QUY TRINH XU LY CHAT THAI CHAN NUOI THAM KHAO

2.6.1.Ddi v6i quy mé ho gia dinh

Do lugng chat thdi chidn nudi thdi ra hiing ngay con it nén cdc co s chin
nudi ho gia dinh c6 thé thu gom quét don chudng thudng xuyén. Cé thé dp
dung mdt s6 bién phdp xi 1y chi't thai theo cdc so do sau :

Quy trinh 1 :

NUGCTHAI __,)]

: > BE TU HOAI >  HOGA
CHAN NUOI i

NUGC THAI
PA XULY
CAN LANG THAIRA
v NGUON
PHAN —» UPHAN [—*
PHAN BON

Hinh 2.5: Qui trinh 1 (hd gia dinh)
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Quy trinh 2:
BIOGAS
NUGCTHALI A
HAM BIOGAS

CHAN NUOI —

HO LANG

y

A

A 4

Hinh 2.6: Qui trinh 2 (hd gia dinh)

2.6.2. Pdi v6i co s6 chiin nudi thueng phaim quy md nhé

l

NUGC
THAI DA
XU LY
THAIRA
NGUON

Tai cdc co s& chin nudi thuong ph&m quy md nhd, lugng phan gia stic thai
ra hiing ngay khodng vai trim kg, do d6 viéc st dung tii hoic biogas d€ xit 1y

phin 12 khong kha thi vi ton rit nhiéu dién tich va cong xay dung. Trudng hgp
nay ta c6 thé tach riéng qud trinh x& 1y phan va nudc thai. Nugc thdi chin nudi
dugc xtr 1y bing hé thong biogas, phan dugc thu gom va xt 1y riéng bing qué
trinh 1Am phan bon. Can ling tir khau xit 1y nudc thdi dugc thu gom xit Iy chung
vdi phan va nudc i trong qud trinh 4 phan cé thé dua ngugc trd lai hé thong xi

1y nudc thai.

NUGC
THAI
CHAN
NUOI

—>

HAM BIOGAS »| HOLANG
A ¢
CANLANG
\ 4
U PHAN

- » PHAN BON

l

NUGC THAI
PA XU LY
THAIRA

NGUON

Hinh 2.7: Qui trinh cho co sé chiin nudi thueng pham quy md nhé
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2.6.3. Pdi v6i co s6 chin nudi thuong pham quy mé vira va Ién

V6i quy md vira trd 1én, viéc dau tu cho mot hé thdng xit 1y chat thdi chin
nudi 1a c¢6 thé thyc hién dude. Tuy vao trudng hop cu thé ma cé thé dp dung
mot s& quy trinh sau day:

Véi quy mo vira trd 1én, viéc dau tu cho modt hé thdng xit 1y chat thii chin
nudi 1a c¢6 thé thyc hién dude. Tuy vao trudng hop cu thé ma cé thé dp dung
mot s& quy trinh sau day:

* Quytrinh 1 :

NUGC THAI

CHAEN — LANG [ UASB [ BE SUCKHi [ LANG
PHAN ,| U PHAN PHAN BON THAI
RA
NGUON

Hinh 2.8: Co s& chin nudi thuong pham quy md vira va 1én (qui trinh 1)

+ Quytrinh 2 :

NUGC THAT —] [ Ang - HOKY [ HOTUY |, HOHIEU
< A KHI NGHI KHi
CHAN NUOIL

PHAN —Y» UPHAN |, pgANBON

THAI RA
NGUON

Hinh 2.9: Co s6 chian nudi thuong pham quy mé vira va 16n (qui trinh 2)

D6i v6i cdc co sé chin nudi c6 quy md 16n, d€ rit ngin thdi gian x 1y va
ting hiéu qua x 1y, c6 thé thém khau tién xit Iy truc khau xi& Iy sinh hoc hoic
k&t hop xtt 1y sinh hoc véi xit Iy bac cao.
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Chuong 3 : CO SO LY LUAN CUA CHUONG TRINH
NGHIEN CUU

3.1. PAT VAN b

Nudc thdi chin nudi heo sau khi dudc xi 1y & b€ biogas — b€ loc ky khi
bing so dira da gidm bt ndng d6 cdc chat hitu co rat nhiéu nhung van con mot
ham lugng 16n N chua duge xr 1y. N hitu cd trong nude thai qua qua trinh phan
hiiy ky khi chuyén vé dang chi y&u la N-NH;.

Cha't hitu cd + vi khudn yé€m khi — CO, + H,S + NH; + CH, + cdc chat
khac + ndng lugng

Trong md hinh nghién citu, doi tugng nghién cttu 12 nudc thdi sau quy
trinh x¥ 1y trén nén nhiém vu dit ra 12 loai bé cdc thanh phan N trong nudc thai
ma dang chd y&u 12 N-NH;. Cé nhiéu phuong phap xit Iy N. Trong dé tai nay
xin dugc trinh bay nghién cttu xit Iy N trong nu6c thdi chin nudi heo bing hd
sinh hoc v6i thuc vat nudce 1a luc binh.

3.2MUC PICH NGHIEN CUU

Nghién citu nhim dénh gid hiéu qua xit 1y N va COD cda luc binh & cédc
tai trong hitu co khac nhau, tir d6 xdc dinh tai phu hgp cho quy trinh x& 1y N-
NH; clia nu6c thai chin nudi bing hd sinh hoc, cu thé 1a xét xem hd sinh hoc

c6 kha nang x 1y nudc thai sau x{ 1y ky khi & trai chan nudi heo Xuan Tho III.
3.3. CO SG KHOA HQC CUA NGHIEN CUU

3.3.1.N va cédc hgp chat cia N ¢6 trong nude thai

N c6 trong nuéc thdi § dang lién két hitu co va vd cd. Trong nu6c thai
phan 16n N hitu cd 12 cdc chit c6 ngudn gdc protit, thuc phdm du thira. Con N
vd cd gdm cdc dang khit NH4*, NH; va dang oxy héa NO, va NOs". Tuy nhién
trong nudc thdi chua xt 1y, vé nguyén tic 1a khdng c6 NO, va NO;.
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C4c hgp chat clia N ¢6 trong nu6c thdi dugc xem nhu nhitng chat chi thi,
diing d€ nhin bi€t mitc d6 nhiém bin ctia ngudn nudc. Khi mdi bi nhiém ban,
trong nudc chita hau hét 1a N hitu c¢d, NH; hay NH,OH. N&u nudc ¢ NO,™ 1a
nudc dd bi 6 nhiém 1au hon. Khi trong nu6c ¢6 NO5™ thi qud trinh phan hdy da
két thic. NOs™ chi bén § diéu kién hi€u khi, & diéu kién thi€u khi, NO5 chuyén
thanh N,O, NO, N, bay vao khong khi. N con ton tai & dang NH,* (NH,OH,
NH,4NO;) tuy thudc pH trong nudc.

3.3.2.P4nh gia 4nh huéng cia N doi véi moi trudng

3.3.2.1.N gidy phi dudng hoa

Ham lugng N ¢6 trong nude qui mic cho phép thi khi x4 nuéc ra sdng, hd
s& giy nén hién tugng phi dudng kich thich sy phat trién clia rong, réu, tdo lam
ban ngudn nuSc. Ammonia tiéu thu oxy trong qud trinh nitrat héa; vi sinh vat,
rong tdo dlng nitrat lam thic in d€ phat trién. Rong tdo lam cho nudc chuyén
dan sang mau xanh. Khi tdo phdt trién qud mic sé tich liiy chit hitu co trong
nuéc, tdo chét di thoi rita trong nudc, vi sinh vat oxy héa cdc chit hitu cd va
tiéu thu oxy 1am oxy hoda tan trong nuéc gidm dang ké.

Su phin hdy cia tdo 1a mot trong nhitng nguyén nhin chinh gy ra sy
thi€u dudng khi nghiém trong trong nudc, qud trinh nay cé thé gidi thich bing

phén tng sau :
(CH,0)106NH;316H3PO,4+1380,= 106 CO, + 122 H,O + 16 HNO; + H;POy4

Phdn tng cho thA'y mdt phan ti phiéu sinh thuc vat st dung 276 nguyén ti
oxy d€ ti€n hanh phan #ng phin hdy va gidi phéng mot lugng CO,, lam gidm
pH cda ngudn nuéc, lugng oxy con lai it 4i s& khong dd cho cic sinh vat nuéc

ti€u thu.

3.3.2.2. Poc tinh cua N ¢6 trong nuéc thai

- Nong d6 NO;™ thudng < 5mg/L, trong chit thdi hay phadn bén ndng dd 1én
dén 10 mg/L, c6 thé 1am cho rong tdo phat trién. NO; khong giy doc nhung
k&t hop véi cdc chat khac thi gy doc cho tré, [am tré thi€u mdu, xanh xao, ung
thu, dic biét ddi vdi tré 2,3 thang tudi. Nudc gidu nitrat diing tusi rau sé tich

liiy nitrat trong mo6 va t& bao, gy doc doi véi ngudi dn rau.
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- NH; ¢6 trong nuéc gdy doc d6i véi cd va cdc dong thuc vat thiy sinh.
NH; > 4mg/L giy ddc doi vdi ca. Poc tinh ctia NH; tiy thudc vao pH clia nude
va lugng oxy hoa tan cé trong nuéc. Khi oxy hda tan gidm, ddc tinh ting gip
2.5 1an. Sy gia ting 1 don vi pH trong 1 dién tich nu§c mit nhit dinh s& lam
ting ludng NH; 1&én 6 1an va ddng thdi gia ting doc tinh. Tinh ddc clia NH; cao
hon NH,", véi ndng d6 0.01mg/L giy ddc cho c4 qua dudng mau, 0.2-0.5mg/L
gay doc cap tinh.

- NH; lam mé thuc vat bi gdy gion, 14 c6 thé da vang. NH; & ndng do cao
lam 14 cay tring bach, d6m 14 va hoa, lam gidm sy phét trién cta ré cay, ciy
thap.

- NH; c6 kha ning kich thich manh 1én duding hd hap va niém mac 4m u6t
gy bdng rat do phdn ng kiém héa kém theo tda nhiét. Ti€p xic véi NH; &
ndng d6 cao c6 thé giy nguy hiém d&n tinh mang con ngudi.

- N dang Nitrit gdy bénh methemoglobinema cho tré sd sinh.

Do N gay phi dudng héa va c6é doc tinh trong nuée thai nén ta nhat
thi€t phai xit Iy ching truéc khi thdi ra ngudn ti€p nhan.

3.3.3. Phudng phéap sinh hoc khit N

Qua trinh khit hdp chat N ¢6 thé dugc s @b héa nhu sau:

NH + nudc i i
Nu’gc R NH," ( - NO, - NG7) (- NO, - Ny)
Amén Nitrat héa Khr nitrat
hoa
N-hitu co

Nhu vdy d€ khir hgp chit N bing sinh hoc cin c6 4 phan tng cd ban :

amon hoda, déng héa, nitrat hga va khu nitrat.
a) Qud trinh amoén hoa:

D6 1a sy bi€n ddi tir N clia hdp chat hitu co thanh N ciia mudi amon. Pa s6
céc trudng hgp khi cho nuée luu trong cong trinh v6i mot thdi gian nhat dinh
thi phan 16n N hitu cd déu dudc amon héa.
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b) Qud trinh déng héa:

Mot phan N ctia mudi amdn va cé khi ca N hitu cd duge ddng hda dé tdng
hgp vi khudn. Pong héa déng vai trd quan trong trong viéc khitr N d6i vi mot
s6 nudc thdi cong nghiép. Nhung trong nhiéu trudng hgp va dic biét doi vdi
nudc thdi dan dung, chi ding sy ddng héa thoi khdng di khir N ¢é trong nudc
ma cin x 1y cao hon nhiéu so véi lugng N dudc ddng héa dé tdng hop vi

khuén.

c) Quad trinh nitrat hoa:

Trong moi trudng nitrat héa, ham lugng nitrit thudng rat thdp so v6i ham
luong NH; vi tdc dd oxy héa nitrit clia Nitrobacter cao hon tdc do oxy héa
ammonia ctia Nitrosomonas. Qu4 trinh nitrat héa x4y ra khi N tdn tai duéi dang
N ctia muéi amdn. Téc dd bién d6i tir mudi amdn thanh nitrat d6i véi bun hoat
tinh nhv sau : ctt 3mg N-NH, trong thdi gian 1 gid thi nitrat héa dugc 1 g chat
hitu ca.

Téc d6 ting trudng clia cdc vi khudn nitrat héa ty dudng thap hon so véi
st ting trudng clia vi sinh vat di dudng oxy héa cdc chat hitu co cacbon. Nitrat
héa nudc thdi trude khi x4 vao ngudn ti€p nhan cho phép gidm ding ké yéu
cau oxy trong nuéc ngudn va k&p hdp khit nitrat biing loc sinh hoc.

» Visinh vt

Vi khudn nitrat héa, vi khudn hi€u khi tv dudng, gdm 2 nhém vi khuén :

» Nitroso-bacteria(Nitrosomonas,Nitrosococcus,Nitrosospira,Nitrosolobus
va Nitrosorobrio : Chuyén héa ammonia thanh nitrit. Vi khuin nay c6 kh3 niing

thu nhan ndng lugng tir vi€c oxi hda ammonia thanh nitrit.
* Nitro-bacteria(Nitrobacter,Nitrococcus,Nitrospira,vaNitroeystis) :

Chuyén héa nitrit thanh nitrat.

> Qua trinh oxy h6a ammonia thanh nitrat xay ra theo 2 bac :
Vi khuéin Nitriso: 2 NH," +3 0, - 2NO, +4 H" +2 H,0

Vi khuén Nitro : 2NO, + O, — NO;
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Tong hop quéa trinh oxy héa :NH," + 2 0, —~ NO; + 2 H" + H,0

Nhu cau oxy can cho oxy héa hoan toan ammonia 1a 4.57 g O,/g N.

Lugng kiém cin dé thuc hién phan ng oxy héa ammonia :

NH," + 2 HCO5 +2 0, - NO;s +2 CO, + 3 H,0

Mot g N-NH; (N) dugc chuyén héa thi can 7.14 g ki€m (CaCO;).

Cung véi nang lugng thu duge, c¢6 khodng 20-40% NH," dudc ti€u thu
trong t€ bao. Phan tng tdng hgp sinh khdi c6 thé vi€t nhu sau:

4 CO, + HCOy + NH,* + H,O - CsH,0,N(T& bao vi khuin) + 5 O,

Khi xem xét d€n tdng hdp t& bao, lugng oxy yéu cau thap hon 4.57 g O,/g
N. Ngoai qud trinh oxy hda, oxy thu dudc tir sy ¢d dinh CO, va N vao sinh kh6i
t€ bao.

Cong thiic tdng hgp md ta sy oxy héa va tdng hop t& bao :

NH,"+1.8630,+0.098CO, - 0.0196CsH,NO,+0.98NO; +0.0941H,0+
1.98H"

1 g NH," (N) dugc chuyén héa st dung 4.25mg O,, 0.16g t&€ bao mdi dudc
tao thanh, 7.07g kiém (CaCOs) dugc loai bd, va 0.08g cacbon vd co dugc sit
dung trong viéc hinh thanh t& bao mdi.

> Cac yéu to anh hudng dén toc do nitrat héa

- DO 4nh hudng dé€n tdc dod nitrat héa. Tdc do nitrat héa ting § ndng dod
DO 1én khoang 3—4 mg/L. Anh hudng ctia DO :

N DO
Hom®™

)_kdn
K,+N"K,+DO

My = (
Trong d6 : DO = ndng dd oxy hoa tan, g/m3
K, = Hé s6 bdn biao hoa doi véi DO, mg/L

- pH : Nitrat héa nhay cdm vé6i pH (t6c d6 nitrat héa gidm ding ké § gid
tri pH < 6.8). o] gi4 tri pH gin 5.8 — 6.0, toc dd nitrat héa c6 thé bing 10-20%
so v6i tdc¢ do nitrat & gid tri pH = 7. T6c¢ dd nitrat héa t6i wu & pH 7.5-8.0.
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Do kiém cin dugc thém vao hé thong xit Iy nudc thii d€ duy tri gid tri pH
cho phii hgp. Lugng kiém dugc thém vao phu thudc vao dd kiém ban diu va
luong N-NH," oxy héa.

- Poc tinh : Vi khudn nitrat héa nhay cdm vdi cic hdp chat hitu cd/vd cd
ddc & ndng dd thap hon nhiéu so vé6i vi khuin hi€u khi khit chi't hitu co. Nhitng
hop chit gdy doc nhu nhitng hdp chit hitu ¢cd dé bay hdi (dung mdi), amin,
protein, tanin, phenolic, rugu, Xianua, ete va benzen.

- Kim loai : Oxy héa ammonia bi fc ch€ § nong do 0.25mg/L Ni, 0.25

mg/L Cr va 0.1 mg/L Pb.

- Ammoniac : Nitrat héa ciing bi tc ch€ bdi NH; hoic ammonia tu do, va

acid nitrous (HNO,). Qu4 trinh bi tfc ch& phu thudc vao néng do N-téng, nhiét d6
va pH.

Hdp chat hitu co chia
N, protein, uré

Thiiy phan & bi thiiy phin
do vi khudn thanh NH,*

i T& bao chét chita

NH4+ N hitu co trong t& N hitu ¢6 x& theo
bao vi khuin

bun ra ngoai
Ty oxy h}a va tu tan

—

Qua trinh

A 4

NO,

nitrat hda

& kht nitrat

h 4 Kht nitd

NOs

Khi Nyt

A 4

Hdp chat hitu cd chita cacbon
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Hinh 3.1: So d6 mo ta qua trinh sinh héa khii N trong nuéc thai.
d) Qud trinh khit nitrat héa :

Qué trinh sinh hoc khit NO;™ thanh khi N, va cdc khi khdc dién ra trong
diéu kién khong c6 mit O, (thi€u khi). Vi khudn thu ning lugng d€ ting trudng
tif qud trinh chuyén héa NOj;™ thanh khi N, va cin c6 ngudn cacbon dé tng hdp
t&€ bao. Do d6 khit NO;s bing cong doan riéng sau cdc cong doan khir BOD va
nitrat héa, hoic khi x{t 1y nudc thdi cdng nghiép thuc pham c6 ham luong NH,",
NO,’, NO; 16n ma thi€u cdc hgp chat chita cacbon thi phdi thém cdc hdp chit
chita cacbon vao nudc thii (vi du CH;OH) dé vi khudn thu nhin 1am ngudn

tng hop t& bao.

Qud trinh khi¥ nitrat c6 thé mo t4 biing cic phan tng sau :
NO; +1.183CH3;0H+0.27H,CO3 - 0.091CsH;NO,+0.45N, + 1.82H,0 + HCOy5’
NO, +0.681CH30H+0.555H,CO3 - 0.07CsH;NO,+0.476N,+1.521H,0+ HCO5

0,+0.952CH;0H+0.06I1NO;™ - 0.061CsH;NO,+1.075H,0+0.585H,CO3+0.061
HCO5

3.3.4.Cd s6 lua chon hd sinh hoc cho mé hinh nghién citu

Trong céc cong trinh x{ 1y nudc thdi, hd sinh hoc 12 phuong phap xit 1y it
ton kém nhat. P41 v6i nude th3i chin nudi heo tai trai chin nudi heo Xuan Tho
I11, ho sinh hoc 14 cong trinh thich hgp vi cdc nguyén nhin sau :

+ Trai chidn nudi heo Xuan Tho III tip trung & noi xa dan cu, ¢ dién tich
rong, diéu kién kinh t& khong cao nén thich hdp cho viéc 4p dung hd sinh hoc.

& HO sinh hoc van hanh don gidn, chi phi thap, thich hgp cho trinh do k§
thuat va kinh t&€ § trai chin nudi Xuan Tho III.

+ HO sinh hoc trong luc binh k&t hgp xif 1y nuSc thai, nude sau xi¥ 1y tin
dung 1Am nudc tudi cdy hodc nudi c4. Piéu nay dem lai hiéu qua kinh t&€ va
ting cudng kha ning x 1y nudc thdi. Luc binh sau khi trong v6i muc dich xi 1y

N ciing c6 gid tri kinh t& cao.
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& N can xtt 1y trong nudc thai sau khi qua bé biogas, loc sinh hoc ky khi
bing sd dira ton tai dudi dang chd y&u 1a NH;. Pay 1a dang N ma luc binh ¢6
thé stt dung d€ ting sinh khdi. Cac vi sinh vat song bam trén bo ré ciia luc binh

ciing c6 kha ning st dung N-NH; d€ ting trudng va phat trién.

3.3.5. Ung dung thyc vat nudc dé€ xi 1j nue thai

Thuc vt nu6c thudc loai thio mdc, thin mém. Qud trinh quang hop cia
céc loai thily sinh hoan toan gidng cdc thuc vat trén can. VAt chat c6 trong
nudc s€ dugc chuyén qua hé ré cla thuc vat nudc va di 1én 14. L4 nhan 4nh
sang mit tri d€ tdng hgp thanh vat chit hitu cd. C4c chit hitu cd nay cling véi
chi't khdc xay dung nén t€ bao va tao ra sinh khoi. Thuc vat chi tiéu thu cic
chat vd co hoa tan. Vi sinh vat s& phan hdy cdc hop chit hitu co va chuyén
chiing thanh cdc chit va hop chit vd co hoa tan d€ thuc vat c6 thé st dung
chiing d& ti€n hanh trao ddi chat. Qua trinh vo co héa bdi VSV va qua trinh hdp
thu cdc chat vo co hoa tan bdi thyc vat nudc tao ra hién tudng gidm vat chit c6

trong nudc. Vi viy ngudi ta tng dung thuc vt nuéc dé xit 1y nudc thai.

Vo co hda Quang hgp
Céc chat hitu co Céc chat v cd hdoa tam Sinh khdi thuc vat

Sinh khdi vi sinh vat
» Co 3loai thuc vat nude chinh:
- Thue vdt nudc séng chim :

Loai thuc vat nudc nay phat tri€én dudi mit nuSc va chi phat trién dugc &
ngudn nuéc c6 dd 4dnh sang. Ching gdy nén céc tic hai nhu lam ting do duc
clia ngudn nudc, ngin can su khuéch tdn cda 4nh sdng vio nudc. Do dé cic

loai thyc vat nuGc nay khong hiéu qua trong viéc lam sach nudc thai.
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- Thyc vt nudce soéng tréi noi :

RE cua thyc vat nay khong bam vao dit ma 10 ling trén mit nudc, than va

14 phét trién trén mit nude. N6 troi ndi trén mit nudc theo gié va dong nudc.

RéE cia chiing tao diéu kién cho vi khuin bdm vao d€ phan hiy nu6c thai.

A A N P
- Thuc vdt séng nita chim nita noi :

Loai thyc vat nay c6 r& bam vio dit nhung thin va 14 phat trién trén mit

nudc. Loai nay thudng song & nhitng ndi c6 ch& do thiy triéu 8n dinh.

Bang 3.1: Mot s6 thuc vat nuée phd bi€n (Chongrak Polprasert, 1997)

Loai Tén thong thuong Tén khoa hoc
Thuc vat nuée séngHydrilla Hydrilla verticillata
chim Water milfoil Myriophyllum spicatum
Luc binh Eichhornia crassipes
Thyc vat nudc sdngBeo tim Wolfia arrhiga

A
noi

Beo tai tugng

Pistia stratiotes

Thuc vat nuéc séng

Cattails(co dudi meo) Typha spp
Bulrush(cé 16i bac) Scirpus spp

mia chim nifa ndi

Reed(lau siy)

Phragmites communis

3.3.6. Ung dung luc binh d€ xit Iy nuéc thai

Luc binh c6 tén khoa hoc 1a Eichhoria crassipes, tén tiéng Anh Water

Hyacinth. O nudc ta luc binh con ¢6 tén l1a béo Tay, beo Nhat Ban.

Hinh 3.2: Hinh dang ctia cdy luc binh
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Luc binh 13 ciy thin thdo, troi ndi trén mit nudc. Than gdm mot cdi truc
mang nhi€u 16ng ngin va nhitng d6t mang ré va 14.

RE sgi, ¢d dinh, khong phan nhdnh, moc thanh chum dai, chi€m 20 — 50%
trong luong clia ciy tiy theo mdi trudng song nhiéu hay it chit dinh dudng.

L4 moc theo dang hoa thi, cudng phdng lén thanh phao ndi. CAy con phao
ngin va phong to, ciy gia cic phao kéo dai c6 thé tdi 30 cm. Tinh ndi cda luc

binh 12 do ti 1& cao cia khi & trong cudng 14 (chi€m 70% thé tich).

Hoa khong déu, mau xanh nhat hoic tim. Pai va cdnh hoa ciing mau dinh

lién véi nhau & gdc, canh hoa trén c6 ddm vang.

Luc binh sinh trudng va phét tri€n & nhiét dd 10°C—40°C nhung manh nhat
& nhiét do 20°C-30°C, vi vay & nuéc ta luc binh s6ng quanh nim.

Bang 3.2: Vai tro cta cac bo phan cta thuc vat nuée trong hé thong xit 1y

( Chongrak Polprasert, 1997)

Phan co thé Nhiém vu

R& va/hosic |La gid bdm cho vi khu&in phét tri€n

than Loc va hip phu chat rin

HAp thu 4nh sing mit trdi do d6 ngin cdn sy phét trién cla
tdo

Than va/hoic
14 & mat nuée Lam gidm dnh hudng cla gi6 1én hd xit 1y

hoic phia trén [Lam gidm sy trao d6i giita nude va khi quyén

mit nuée  |Chuyén oxy tir 14 xudng ré
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Bang 3.3: Thanh phan cia luc binh phat trién trong nuéc thai

% theo khoi lugng kho

Thanh phdn Trung binh Khodng
Protein tho 18.1 9.7-23.4
Chat béo 1.9 1.6-2.2
Chat xo 18.6 17.1-19.5
Tro 16.6 11.1-20.4
Carbohydrate 44.8 36.9-51.6
TKN(N-Kjeldahl) 2.9 1.6-3.7
P 0.6 0.3-0.9

Hé thdng xi 1y nudc thdi bing hd luc binh c6 thé xem nhu 13 mot bé loc
sinh hoc nhd giot, van tdc thap ¢ dong chdy theo chiéu ngang. Co ché loai
chit 6 nhiém clia hé thdng chi y&u 1a ling va phan hdy sinh hoc, bd ré cia
ching c6 tac dung nhu mot bo loc cd hoc va tao gid bam cho vi sinh vat.

Theo Reddy, 1985, trich din bdi R. Sooknah, 1999, co ché& khit cdc chat 6
nhi€m thong qua hé ré ctia luc binh nhu sau :

- Dua vao ndng d6 oxy trong nudc bén dudi tham luc binh, cé thé chia
1am 3 phan nhu: Phin I, viing r& (viing hi€u khi); Phan II, Ty nghi va ky khi;
Phan III : Ky khi (Reddy, 1985)
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Hinh 3.3: So @6 bi€u dién hé thong xi 1y ciia luc binh véi cdc ving vi khuin
khac nhau (Reddy, 1985)

Oxy dung dé oxy héa chit hitu co trong hd dudc cung cAp bsi sy khuéch
tdn ctia khong khi, sw quang hdp clia tdo va gidi phdng tir ré clia luc binh thong
qua 16p biofilm. Hai qud trinh dau tién chuyén d6i oxy truc ti€p bén trong nudc,

trong khi qué trinh thit ba oxy dugc gidai phong thong qua 16p biofilm.

Su khuéch tédn clia khong khi lién quan dén hiéu qua cda qud trinh di
chuyén oxy qua lai. Oxy di chuyén qua bé miit ctia hd khoang 0.5-1.5g/m’.ngay
(Imhoff et al 1971). Trong hd luc binh, sy di chuyén nay kém hon do luc binh
che phti mit hd va sy chuyén dong khong déu clia gié.

Mit khdc tdo khdng tham gia qud trinh oxy héa khi luc binh che phii bé
mit nén oxy c6 dudc do su quang hgp cla tdo gidm diang ké(Gee&Jensen,
1980, trich dan bdi R. Sooknah, 1999).

Ngudn oxy chd y&u dudc gidi phéng tir ré luc binh, diéu nay di dudc
ching minh bdi Moorhead va Reddy (1988).

Hinh 3.4: Cdu tric mit cit ciia ré luc binh van chuyén oxy (Reddy, 1985)

Qua hinh trén, chiing ta thdy la oxy tif r& luc binh di chuyén vao nudc
thdng qua 16p biofilm. Gid thuyé&t vé ciu tric cia 16p biofilm dugc dé nghi bdi
Timberlake (Timberlake et al, 1988). Theo tic gia, 16p biofilm c6 thé c6 4
viing cho vi khudn hoat dong, 16p nitrat héa nim gin ving cung cip, 16p 1én

men yém khi nim gin bé mit chat 1dng va 2 16p trung gian 1a khi¥ nitrat va su
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oxy héa hectotrophic. Do d6 ndng dd oxy trong nuéc gidm theo chiéu siu va
gan d€n 0 & vung II (Reddy, 1985).

G vung I sy chuyén héa cdc chdt 16 limg cda vi khudn chi y&u 1a qué
trinh yém khi & @6 vi khu&n dung nitrat nhu 12 ngudén nhin electron. Phan 16n

nitrat dudc tiéu thu trude khi téi bé mait tram tich.
» Co ché&loai chat hitu co BOD;

Trong cdc hd x{ 1y, cdc chat rin ling dudc sé& ling xudng ddy dudi tic
dung ctia trong Iyc va sau d6 bi phan hly bdi céc vi sinh vat ky khi. C4c chat
rdn 1o Iing hoidc hitu co hoa tan dugc loai di bdi hoat dong clia cdc vi sinh vat
nim 1o Iitng trong nuéc badm vao than va ré cla luc binh. Vai trd chinh cia viéc
loai chit hitu co 1a do hoat dong clia cdc vi sinh vat, viéc hap thu tryc ti€p do
luc binh khong ddng k& nhung luc binh tao gid bdm cho cdc vi sinh vat thuc

hién vai trd ciia minh.
> Co ché&loai N

- Bi hap thu béi luc binh va sau d6 khi luc binh dudc thu hoach thi N dugc
loai khdi hé thong.

- Sy bay hdi ctia ammoniac.
- Qua4 trinh nitrat héa va kh nitrat héa ctia cdc vi sinh vat.

Trong d6 qud trinh nitrat héa va khit nitrat héa gép phan 16n nhat. Luc
binh cung cip gid bam cho cdc vi khudn nitrat héa. P& qud trinh nitrat héa c6
thé x4y ra, ham lugng DO phdi § mic 0.6-1.0 mg/L. Do d6 dd siu ma qui
trinh nitrat héa c6 thé xay ra quan hé mat thiét v6i luu lugng nap BOD va tdc
dd chuyén héa oxy vao nudc. Qua trinh khir nitrat héa dién ra trong diéu kién
thi€u khi (anoxic) va qud trinh nay cin phdi cung cAp thém ngudn carbon cho

céc vi sinh vat todng hop cdc t€ bao clia né va pH phdi duy tri § mifc trung tinh.
> Co ché&loai P

P trong nuSc thai duge khit di do luc binh hap thu vio cd thé, bi hap phu
hay két tia. Trong cd ch& khit P, hién tugng két tda va hap phu gép phan quan
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trong nhat (Whigram et al, 1980 trich din bdi Lé Hoang Viét, 2000). Tuy
nhién, hiéu suit clia qud trinh nay khé c6 thé tién doin dudc. Qud trinh hip
phu va két tia phu thudc vao cdc nhan t6 nhu 1a pH, kh3 niing oxy héa kht,
ham lugng sit, nhdm, canxi va cdc thanh phﬁn sét.
Cudi ciing, P sé& dugc loai bé khéi hé thdng qua viéc :
- Thu hoach luc binh.
- Vétbunling & ddy.

Bang 3.4: Mot sd gia tri tham khdo dé thi€'t k& hd luc binh xi Iy nuéc thai
(Chongrak Polprasrt, 1991)

Thong so So liéu thiét k& Sau xif 1y

Thoi gian luu nuéc > 6 ngay BOD < 10mg/L
Luu lugng vao 800 m3/(ha.ngay) TSS < 10 mg/L
D0 siu toi da 0.91 m TP < 5 mg/L
Dién tich 1 don vi ao 0.4 ha TN <5 mg/L
Tai hitu co dau vao < 50kgBOD/(ha.ngay)

Dai : Rong ao >3:1

Nhiét d) nuéc >20C

Khong ch& mudi R4t cin

Thi€t bj khu&ch tdn ddu vao R4t can

Thu hoach thuc vat Mua vu hay hiing nim

» Cong dung cua luc binh

Luc binh 12 mot trong cdc thuc vat nude c6 tdc do ting trudng nhanh nha't,
kha niing canh tranh dinh dudng va cdc y€u td can thi€t cho sy sdng clia luc
binh cao hon hin so véi cdc thuc vat nuée khc. Trong mot thdi gian ngin, luc
binh phat trién sinh khdi 1am kin cd mit hd. Ngudi dan thudng thu hoach luc

binh tdn dung vao cdc muc dich sau :

+ Lam nguyén liéu cho cdc nganh thi cong. Hién nay & Viét Nam, luc
binh dang thi€u trong nghé dan gid xudt khiu, gid luc binh kho 13 6500-
7000d/kg. Luc binh rat c6 gid tri kinh t€&.
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+ Lam thyc phdm cho gia sic.

#+ Lam phin xanh. Luc binh 12 mot trong nhitng nguyén li€u dung sén
xui't phan xanh rat c6 hiéu qud vi thinh phin dinh dudng trong luc binh kha

cao.

4+ Dung sdn xuét khi sinh hoc biogas. Luc binh dugc cdc vi sinh vat ky
khi phan gidi tao thanh sdn phim cudi cling clia qué trinh phan hiiy 13 khi CH,,
khi nay c6 thé tin dung 1am khi d6t trong viéc tao ra ning lugng cho sinh hoat

hay cho cdc nganh sdn xuit.
> Céc cong trinh nghién citu vé luc binh

K&t qud ctia mot vai nghién citu da chitng minh ring luc binh c6 khd ning
hap thu mot lugng déng ké N dang v co va P tir nuSc thai sinh hoat (J. W.
Wooten va J. D. Dodd, 1976), b&i vi N dang v6 co va P dudc tich liy mot lugng
16n trong ré (chi€ém khodng 20% trong luong tudi)(J. V. Parra va C. C.

Hortenstine).

Theo nghién citu cia B. C. Wolverton, 1979, su két hdp gitta luc binh
(Eichhornia crassipes) va béo tAm (Spirodela sp., Lemna sp. va Wolffia sp.) 1am
ting kha niang x& Iy BOD, N, P, K, Ca**, ... ciia hé thong va ching dugc loai
khdi hé thong bing cach thu hoach sinh khdi thuc vat. Sinh khdi nay ciing dudc

1am ngudn cung cip ning lugng, phan bén, thiic 4n gia stc.

Jacquez et al, 1985 di cong bd ring luc binh da hap thu tr 11.6—
76.1kgNH;-N /ha-d, hiéu suat trung binh dat 76.8%. Nitrat va N hitu co dat tir
75-80% & nudc thdi c6 ndng dd cdc chiat & nhiém NO; tir 0.3-0.8mg/L; NH;-N
tor 0.3—25mg/L; N-NOj tur 0.5-2.3mg/L.

Thi nghiém so sdanh kha ning khit N va P cta 4 loai thiy sinh thyc vat :
Luc Binh (Eichhornia crassipes (Mart) Solms, beo tai tugng water—lettuce hodc
water—solder (Postia stratiotesL), round-leaf water—fern(Salvinia rotundifolia)
va béo cdm (Lemnai minorL) trong diéu kién mdi trudng nudc khong & nhiém,

0 nhiém trung binh va 6 nhiém ning da ching minh dudc luc binh c¢6 khd niing
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kh N va P manh hon cdc loai con lai. (Tripathi, Brahma D.; Srivastava, Jaya;
Misra, Kiran 1991).

Theo Nofal Abdel Gabbar Al-Masry cong nghé tng dung cédc loai cay
moc dudi nudc d€ xit ly nu6c thii dd chitng minh dugc tinh hiéu qui cda né.
K&t qud ciing cho thdy Luc Binh c6 hiéu qué x{r ly amoni 81-84%, nitrat 75—
87%, photphat 71-77%. Hiéu qud xi ly d6i véi BOD la 60-80% va SS la 73—
79%.
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Chuong 4 : NGHIEN CUU THUC NGHIEM XU LY NUGC
THAI CHAN NUOI HEO BANG HO SINH HQC

4.1.MO HINH VA PHUONG PHAP NGHIEN cUU

4.1.1. Piéu kién thi nghié m

Thi nghiém dudc ti€n hanh trén mo hinh tai Phong thi nghiém Khoa Moi
Trudng truong Pai Hoc Bach Khoa Tp.HCM. Thdi gian van hanh tr thdng 9-
thang 12/2004.

4.1.2.M6 hinh thi nghié¢m

Mo hinh dude van hanh nhim nghién citu hiéu qua x&t Iy N va COD & céc
tdi trong khdc nhau ctia hd sinh hoc (hd tily nghi va hai hd hi€u khi) nhim dua
ra k&t luin 12 cdc hod sinh hoc ¢6 kha ning xi Iy nuSc thdi tai trai chin nudi
Xuan Tho I1I d€ d4u ra dat tiéu chudn x4 thai hay khong.

M&b hinh thi nghiém dugc bd tri ndi ti€p nhau tir hd tlly nghi sang hai ho
hi€u khi.

* M6 hinh hé sinh hoc tiry nghi 13 thung nhya dung tich 180
lit. Kich thuGc thung D x H=0.5 m x 1.2 m. Dung tich lam viéc 120 lit.

* M6 hinh hé sinh hoc hiéu khi gdm hai hd ki€ng dung tich
96 lit, kich thuéc : D x R x C=0.6 m x 0.4 m x 0.4 m. Dung tich lam vi€c 48 lit.
Mo hinh hoat dong véi su tham gia ctia thuc vat nude (luc binh). Mat do luc
binh : 10 — 15 kg/m? bé mit.
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Hinh 4.1 : M6 hinh hd sinh hoc thi nghiém géom ho tity nghi va ho hi€u khi 2

bac
Céc chi tiéu phan tich : COD, pH, N-NH;
4.1.3.Phuong phap nghién citu

4.1.3.1. Doi twgng nghién ciu
Nudc thai chin nudi heo dudc 14y tir trai chin nudi heo Xuan Tho III —
Huyén Xuan Loc — Tinh Pdng Nai sau khi d3 1ing so bo va dugc xit 1y qua bé
loc ky khi biing xo dira.
4.1.3.2.Phuong phap van hanh
- Ho thy nghi:

Cho vao 3 lit bun ty hoai dudi day dé tao diéu kién cho vi sinh vat tuy
nghi phat trién trong giai doan dau.

Van hanh m6 hinh v&i luu lugng 1a 8 lit/ngay tudng ng v4Gi thdi gian luu
nudc cd dinh 15 ngay, véi tdi trong hitu cd ting dan tir 81.5 — 203.7 kg
COD/ha.ngay dém, tng véi ndng do COD ting tir 200 — 300 — 400 — 500 mg/L.
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- Hai h hi€u khi :
» Giai doan thich nghi

Do han ché& vé thdi gian nén thi nghiém x4c dinh thdi gian luu t&i vu cda
luc binh trong hd hi€u khi khong dugc ti€n hanh.

Thoi gian Ivu trong hd hi€u khi tir 5 — 10 ngay. Cdc nghién cifu truc day
di chitng minh dugc ring thdi gian lvu t6i wu cia hd hi€u khi luc binh d6i véi
nude thdi chin nudi 1a 6 ngay. Nén ta chon 6 ngay la thdi gian Ivu cho 2 hd
hi€u khi 1 va 2.

Pha lodng nudc sau loc ky khi d€n ndng @6 COD khoang 150 mg/L. Cho
vao ca hai hd hi€u khi 48 1it nudc thai (tuong (ng vé6i thdi gian lvu nude cd dinh
la 6 ngay) va tha luc binh v6i mat d6 10 — 15 kg/m2 trong hai hd d€ thich nghi
mot thdi gian cho d&€n khi 8n dinh va luc binh phat trién tot thi bit diu chay md
hinh ho hi€u khi.

» Giai doan van hanh :

Nudc thai tir hd thy nghi ty chdy 1an lugt qua 2 hd hi€u khi véi luu lugng 1 8
lit/ngay (thdi gian luu nuéc & ca 2 hod 12 6 ngay).

4.1.3.3. LAy miu va phan tich
Maiu dugc 14y hang ngay va phan tich cdc chi tiéu : COD, pH, N-NHj;

4.1.4. Phuong phap phan tich, ddnh gid va xit 1y so liéu
TAt cd cdc thong s& dugc phan tich theo phuong phdp chuin (Standard

Methods for Examination of Wastewater).

Céc thong s6 & phudng phdp phan tich chi tiéu dugc trinh bay trong bang
4.1.
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Bang 4.1 : Cdc thong so cAn do va phuong phap phan tich

Thong s6 Phuong phdp phan tich
pH pH k€&
COD K;,Cr,07, dung dich flux

N-NH; Nesslerization

42 KET QUA THUC NGHIEM

4.2.1. K&t qua nghién citu trén moé hinh hd tuy nghi

4+ Tai hitu co = 81.5 kg COD/ha.ngdém (COD = 200 mg/L)

NuSc thdi sau loc ky khi dugc chdy vao hd tiy nghi véi lvu lugng 8

lit/ngay, thdi gian vAn hanh ho tlly nghi & tdi nay 12 15 ngay. Cdc thong s& bién

d6i hé tily nghi dugc thé hién & cdc do thi4.2,4.3,4.4,4.5,4.6

500
400
300

COD (mg/L)

200 -— o— "0 00 o, 4, .

100 ._.\._._./.\.\k’.\.:-:s._.ﬁr

0
1

2 3 45 6 7 8 9 101112 13 14 15

Ngay

—— COD vao

—#— CODra

Hinh 4.2 : P thi bi€u dién COD theo thoi gian
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Hi¢u qua xit Iy COD
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Hinh 4.3 : P4 thi bi€u dié€n hiéu qua xi Iy COD theo thdi gian
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Hinh 4.4 : P§ thi bi€u dién pH theo thdi gian

N-NH; (mg/L)
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Hinh 4.5 : P§ thi bi€u dién N-NH; theo thdi gian
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Hinh 4.6 : P§ thi bi€u dién hiéu qua xit Iy N-NH; theo thoi gian
» Nhan xét :

- Vi tai trong 81.5 kg COD/ha.ngay dém, ndng d6 COD = 200
mg/L, hiéu qud x& 1y COD tir 45 - 50%, nong do COD gidm tir 200
xudng 100 mg/L. Tuy nhién trong giai doan dau vira mdi thich nghi nén

hiéu qué 1am viéc thdp (30 — 40%) va khong &n dinh.

- Gi4 tri pH ra hd tuy nghi ting khodng 0.05 — 0.1 don vi so véi

diu vao nhung chua dn dinh.

- Hiéu qua xir Iy N-NH3 khodng 20%, N-NH; gidm tir 135 xudng
107 mg/L. Hb tiy nghi x{t Iy N-NH; khong nhiéu chd yé&u 1a do bay hdi
khi NH; khi ¢6 diéu kién thich hop vé nhiét dd va pH va vi sinh vat sit
dung NH; d€ tdng hop t€ bao.

+ Taihitu co = 122.2 kg COD/ha.ngdém (COD = 300 mg/L)

Sau 15 ngay van hanh md hinh 8 ndng d6 COD = 200mg/L, nuéc thdi dau
vao dugc ting tai 1én d&€n ndng d6 COD = 300mg/L. Thdi gian chay mo hinh &
tdi nay 1a 15 ngay. Cac thong s6 bi€n d6i dudc thé hién & cic dd thi 4.7, 4.8,
49,4.10,4.11 :
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Hinh 4.7 : P§ thi bi€u dién COD theo thdi gian
a
o
o
=
=
"
E
&
=
&
an
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ngay

Hinh 4.8 : P§ thi bi€u dié€n hiéu qua xi Iy COD theo thdi gian
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Hinh 4.9 : D6 thi biéu dién pH theo thdi gian
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Hinh 4.10 : P thi biéu dién N-NH; theo thi gian
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Hinh 4.11 : P4 thi bi€u dién hi¢u qua xit Iy N-NH; theo thoi gian
> Nhin xét :

- Véi tai trong 122.2 kg COD/ha.ngdém, COD = 300 mg/L thi
hiéu qud xt& Iy COD dat 55%. H tuy nghi sau 15 ngay luu nuéc &
ndng do COD = 200 mg/L di bit dau thich nghi t6t va hoat dong dn
dinh. Nong do COD gidm manh tir 300 mg/L xudéng con 150 mg/L.
Lugng chat hitu co da phan hiy duge 1a 150 mg/L.

- pH & daura ting 0.05 — 0.1 don vi so v6i pH & dau vao.

- Hiéu qua x{r Iy N-NH; thap khodng 25%.
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4« Tai hitu co = 163.0 kg COD/ha.ngdém (COD = 400 mg/L)
Nuéc thdi diu vao dugc ting tdi 1én d€n ndng @6 COD = 400mg/L. Thai
gian chay mo hinh & t3i nay 1a 15 ngay. Céc thong s bién ddi dudc thé hién &
cic do thi4.12,4.13,4.14, 4.15, 4.16
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Hinh 4.12 : P thi bi€u di&n COD theo thdi gian
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Hinh 4.13 : P thi biéu dién hiéu qua xi Iy COD theo thdi gian
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Hinh 4.14 : D6 thi bi€u dién pH theo thdi gian
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Hinh 4.15 : P thi bi€u dién N-NH;
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Hinh 4.16 : P thi bi€u di€n hiéu qua xii Iy N-NH; theo thdi gian
> Nhéan xét :

- Véitdi trong 163.0 kg COD/ha.ngdém, COD diu vao = 400
mg/L, hiéu qua x& Iy COD 1én d&n 59% va hoat dong rat 6n dinh.
Nong do COD gidm tir 400 con 165 mg/L, gidm dugc 235 mg/L. Tai
ndng dd nay, hiéu qua xir ly COD dat tot nhat.

- pH & diu ra ting nhung khong ding ké so vdi dau vao,
khodng 0.05 don vi. Do c6 qué trinh phan hly hi€u khi cht hitu cd
trén bé mit hd nén tao ra HCO5, pH ting.

- Hiéu qua khit N-NHj; khodng 30%.

+ Tai hitu co = 203.7 kg COD/ha.ngdém (COD = 500 mg/L)

Nuéc thdi dau vao dugc ting tdi 1én d&€n ndng dd COD = 500mg/L (day la
ndng d6 sau loc ky khi xd dira thuc t& tai trai chin nudi Xuan Tho III). Thoi
gian chay mo hinh & t3i nay 1a 15 ngay. Céc thong s bién ddi dudc thé hién &
cac do thi4.17, 4.18, 4.19,4.20, 4.21 :
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Hinh 4.17 :P6 thi bi€u dién COD theo thdi gian
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Hinh 4.18 : D4 thi biéu dién hiéu qua xit Iy COD theo thdi gian
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Hinh 4.19 : P thi bi€u dién pH theo thdi gian
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Hinh 4.20 : P thi bi€u dién N-NH; theo thdi gian
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Hinh 4.21 : P thi bi€u di€n hiéu qua xii Iy N-NH; theo thoi gian
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> Nhin xét :

- O tdi nay (203.7 kg COD/ha.ngdém, COD dau vao 500 mg/L)
thi hiéu qua x 1y COD khoang 52%, hi€u qua c6 gidm so v4i tai
160 kg COD/ha.ngdém. Nong do COD gidm tir 500 xudng con 240
mg/L. So v6i nong d6 trudc, ndng d6 dau vao ting tir 400 — 500
mg/L trong khi lugng chat hitu co khit dudc chi ting tir 235 — 260
mg/L.

- pH dau ra ting déu so v6i diu vao, khodng 0.05 — 0.1 don vi.
- Hiéu qua khit N-NHj; thdp 28%. N-NH; xuit hién nhiéu trong
nudc thdi nhung chi dudce chuyén héa va bay hdi mdt lugng it di.
+ Banluan két qua

Qua thdi gian van hanh hd tiy nghi, hiéu qud khitr COD 50 —59%, COD
vao = 400 — 500 mg/L ra chi con 165 — 240 mg/L. Trong céc ndng dd trén thi &
ndng d6 COD = 400 mg/L, hd hoat dong tot nha't. HO tiy nghi hoat dong rat tot.
pH diu ra ting déu 0.05 - 0.1 don vi so v6i dau vao.

T4o xuit hién & nhitng nong d6 200 — 300 — 400 mg/L. Nong do 500
mg/L, tdo khong phdt tri€n. Do mo hinh dudc dit § ndi 4nh sing khong roi truc
ti€p nhiéu va sd gid ning trong ngay khong nhiéu nén tdo khong phat trién tot.

Trén bé mit hd cé sy phét tri€n cda lin quin khi van hanh.

Nudc ra khdi hd tiy nghi gidm mui hoi ddng k€ so véi nudc diu vao.
Nudc trong hon do lugng chat 10 1ting 1ing xuéng ddy ho, mit khac con bi phin
hily sinh hoc duéi tic dung ctia cic loai vi khuan hi€u khi va tiy nghi.

Nudc thdi truge khi dua vao hod tlly nghi dude xi& 1y trén mo hinh loc ky
khi bing xo dira. Trong md hinh nay da xdy ra cdc qud trinh phan hiy chat hitu
co:

Chat hitu co + vi khudn yém khi — CO, + H,S + NH; + CH, + cdc chat
khiac + nang lugng
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N ton tai trong nudc thai chi y&éu & dang N-NH;, do dudc chuyén héa tir N
hitu co sang N-NH; & giai doan phan hdy ky khi trong haAm biogas va b€ loc ky
khi xd dura.

Nudc thai dua vio hd tiy nghi x4y ra cdc qud trinh bi€n ddi nhu sau :

_ Qué trinh phan hiy ky khi & ddy hd :

vi sinh vat ky khi

(CHO),NS —— > CO, + H,O + sinh khdi vi sinh vat + cdc sdn
pham du trit + cdc chat trung gian + CH, + H, + NH," + H,S
+ ndng lugng

Qud trinh phan hiy hi€u khi trén bé mit ho :

(CHO),NS CO, + H,0 + ning lugng + sinh khdi vi sinh vat
+ cdc san pham du trit + NH," + H,S + NOy + SO~

H,S va CO, sinh ra tir qud trinh phan hdy cdc chit hitu ¢d nhu trén khuéch
tdn vao khong khi. Mot phan trén bé mit hd c6 tdo phat trién, tdo si dung CO,

cho muc dich quang hgp theo cd ché :

CO, + PNO,” + NH; —» x4y dung t&€ bao méi + O,

CO, trong nu6c gidm lam cho pH ting din 1én. Sdn pham sinh ra tir cc
phédn tng trén con c6 NH," cling 12 nguyén nhan lam cho pH ting lén.

pH ting 1&n con do sy xuit hién HCO; trong sidn pham phdn tng bén
phan hily tdng hgp t€ bao cta vi khuin hi€u khi :

0.125CH;COO™ + 0.0295NH," + 0.1030, - 0.0295CsH;0,N + 0.0955H,0
+ 0.0955HCO5 + 0.007CO,

N-NH; sinh ra trong qué trinh phan hdy ky khi & ddy ho. N6 dudgc loai bd
nhd qué trinh bay hoi va vi khuin tiéu thu d€ tdng hop t& bao, tdo sit dung lam
chat dinh dudng. Lugng N-NH; do vi khuén, tdo tiéu thu khong nhiéu. Con qua
trinh bay hoi N-NH; phu thudc pH va nhiét do. Do d6, trong hd tiy nghi lugng
N dugc loai bd khong nhiéu, hiéu qua xit 1y N-NHj; tir 20 — 30%.
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc

4.2.2. K&t qua nghién citu trén mo hinh hd hiéu khi 1
Tai hitu co = 31.3-45.7 kg COD/ha.ngdém(COD;0-tuy-nghi=200mg/L)

O tai van hanh dgt tht nhat cda hd tiy nghi 1a 81.5 kg COD/ha.ngdém
(COD = 200 mg/L), nudc chdy sang hd hi€u khi thi nhat c6 nong dod tir 94 —
137 mg/L, ng vdi tai hitu co cla hd hi€u khi 12 31.3 — 45.7 kg COD/ha.ngdém.
Thoi gian luu nude trong hd 1a 6 ngdy. Nudc tu chdy tir hd tily nghi sang hd
hi€u khi thit nhat theo mé hinh dong, trong thdi gian van hanh song song vdi hd
tily nghi trong 15 ngay. Cic thong s& bién ddi dudc thé hién & dd thi 4.22, 4.23,
4.24,4.25,4.26:
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Hinh 4.22 :P6 thi bi€u dién COD theo thdi gian
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Hinh 4.23 : D thi biéu dién hiéu qua xit Iy COD theo thdi gian
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc
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Hinh 4.24 : P thi bi€u dién pH theo thdi gian
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Hinh 4.25 : P thi bi€u dién N-NH; theo thi gian
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc
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Hinh 4.26 : P thi bi€u dién hi¢u qua xii Iy N-NH; theo thoi gian
» Nhan xét :

-0 ndong do 94 — 137 mg/L, tadi hitu co 31.3 — 45.7 kg
COD/ha.ngdém, hiéu qua khit COD khodng 40%. COD gidm t 100
xudng 60 mg/L. Trong giai doan diu vira méi thich nghi nén hiéu qui

khit COD con thap sau d6 hiéu qua ting dan theo thdi gian.
- S6 liéu pH dao dong, pH & nudc ra cao hon nuéc vao.

- Hiéu quid khir N-NH; cta hd hi€u khi 1 s& dung luc binh
khodng 55%.

- O ndng do nay, luc binh ¢6 phat trién nhung chwa nhiéu, chua
lan rong ra khip bé mit hd, do d6 4nh sdng c6 thé thim nhip vao trong
hd 1am cho tdo phdt trién, lugng khi O, do tdo sinh ra ciing kha 16n. Luc
binh sau khi da thich nghi v6i nudc thdi chin nudi da biat ddu hap thu N
1am chat dinh dudng nén luc binh bit diu phat trién, 14 vuon 1én va xanh
muét, cé6 xuat hién ré mdi.

+ Tai hitu co = 42.7 - 58 kgCOD/ha.ngdém(COD ,,.tuy-nghi=300mg/L)

Nuéc ra hd tuy nghi & tai 122.2 kg COD/ha.ngdém tu chdy sang hd hi€u
khi thit nhit v6i ndng do 128 — 174 mg/L, ing véi tai hitu co trong hd 13 42.7 —
58 kg COD/ha.ngdém. Céc thong s bi€n ddi dugc thé hién § cic @b thi 4.27,
4.28,4.29,4.30,4.31 :
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Chuong 4 : Nghién cifu thu'e nghiém xi& 1y nuée thai chin nuéi heo biing hd sinh hoc
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Hinh 4.27 : P§ thi bi€u di&n COD theo thi gian
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Hinh 4.28 : P4 thi bi€u dién hi¢u qua xi Iy COD theo thdi gian
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Hinh 4.29 : P thi bi€u dién pH theo thoi gian
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc
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Hinh 4.30 : P thi biéu dién N-NH; theo thoi gian
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Hinh 4.31 : P thi bi€u di€n hiéu qua xii Iy N-NH; theo thoi gian

» Nhan xét :

- O ndng do 128 — 174 mg/L, Gng v4i tai hitu cd trong hd 1a
42.7 — 58 kg COD/ha.ngdém. Nudc dua vao c6 ndng dd cao hon
tru6c nén ban dau hiéu qud x& ly COD khong cao, c6 khuynh
huéng gidm. Sau d6, hiéu quad bit dau ting lén. Hiéu qui khi
COD dat 41%.

- pH clia nu6c dau ra gidm 0.1 — 0.15 don vi so v6i nuéc vao.

- Hiéu qué khit N-NH; 40 — 55%.
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc

- 0 ndng dd nay, luc binh phét trién kha t6t. CAy vuon cao
hon, phdt trién gan khip bé mit hé. CAy moc ra nhitng ré non
mau tring khd nhiéu. C6 nhitng ciy con phat trién tir g6c cdy me.

T4o chi xudt hién & xung quanh md hinh, do dnh sing c6 thé

xuyén qua 16p ki€ng. Luong khi O, & noi nay kha nhiéu.

4 Tai hitu ¢d = 26.3 - 44.7 kgCOD/ha.ngdém(COD,.uyngni=400mg/L)

Nuéc ra hd tuy nghi 6 tai 163.0 kg COD/ha.ngdém tu chdy sang hod hi€u
khi thit nha't véi ndng dd 79 — 134 mg/L, Gng véi tai hitu cd trong hd 1a 26.3 —
44.7 kg COD/ha.ngdém. Cdc thong s dudc thé hién & d6 thi 4.32, 4.33, 4.34,

4.35,4.36:
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Hinh 4.32 :P6 thi bi€u dién COD theo thdi gian
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Hinh 4.33 : P thi biéu dién hiéu qua xi Iy COD theo thdi gian
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Chuong 4 : Nghién cifu thu'e nghiém xi& 1y nuée thai chin nuéi heo biing hd sinh hoc
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Hinh 4.34 : P thi biéu dién pH theo thoi gian
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Hinh 4.35 : P§ thi bi€u di&n N-NH; theo thdi gian
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Hinh 4.36 : P thi bi€u di€n hiéu qua xii I N-NH; theo thoi gian
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc

» Nhéan xét :

- O ndng do 79 — 134 mg/L, Gng véi tai hitu co trong hd 1a 26.3
— 44.7 kg COD/ha.ngdém, hiéu qua khit COD khodng 42%. COD tir
165 mg/L gidm con 70 mg/L. G ndng do nay, hd hidu khi 1 hoat
dong hiéu qua nhAt.

- pH dau ra gidm 0.05 — 0.15 so v6i dau vao.

- Hiéu qué khit N-NHj3 55%.

- PAu mbi dot ting tai, 14 luc binh hoi héo, sau d6 khi da thich
nghi thi xanh muét trd lai. O ndng do nay, luc binh phd kin hd
ki€ng. Luc binh che sdng lam tdo khong phat trién.

+ Tai hitu cd = kgCOD/ha.ngdém (CODy . tuy-ngni=500mg/L)
Nudc ra hd tuy nghi & tdi 203.7 kg COD/ha.ngdém ty chdy sang hd hi€u
khi tht nhat véi ndng do 224 — 305 mg/L, Gng v4i tdi hitu cd trong hd 13 74.7 —

101.7 kg COD/ha.ngdém. Céc thong s6 bi€n ddi dudc thé hién & dd thi 4.37,
4.38,4.39, 4.40, 4.41:
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Hinh 4.37 :P6 thi bi€u dién COD theo thdi gian
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Chuong 4 : Nghién cifu thu'e nghiém xi& 1y nuée thai chin nuéi heo biing hd sinh hoc

Hi¢u qua xtt 1y COD (%)
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Hinh 4.38 : P thi bi€u dié€n hiéu qua xii Iy COD theo thdi gian
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Hinh 4.39 : D6 thi bi€u dién pH theo thdi gian
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Hinh 4.40 : P thi bi€u dién N-NH; theo thoi gian
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc
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Hinh 4.41 : P thi bi€u dién hi¢u qua xii I§ N-NH; theo thoi gian
» Nhéan xét :
-0 nong dd 224 — 305 mg/L, Gng véi tai hitu co trong hd 1a 74.7
— 101.7 kg COD/ha.ngdém, hiéu qua khit COD 35%. COD tir 240
xudng 155 mg/L.
- pH dao dong, ting khong dang ké so v6i diu vao.
- Hiéu qué khit N-NHj; 58%.
- Luc binh ¢6 hi€n tugng vang 14, héo ua, nit 14. La khOng
xanh t6t nhu & cdc ndng do trudc. Mam ré mdi it xud't hién.
4.2.3. K&t qua nghién ciu trén md hinh hod hiéu khi 2
4 Tai hitu co = 18.3 - 31.7 kgCOD/ha.ngdém (COD,0.tuy.ngni=200mg/L)
O tai van hanh dgt thd nhit clia hd tiy nghi 1a 81.5 kg COD/ha.ngdém
(COD = 200 mg/L), nudc chdy sang hd hi€u khi thit nhit c6 ndng do tr 94 —
137 mg/L, 16i chdy ti€p sang ho thit hai véi ndng d6 55 — 95 mg/L, Gng vdi tai
hitu co ctia hd hi€u khi 1a 18.3 — 31.7 kg COD/ha.ngdém. Thdi gian luu nudc
trong hd hi€u khi thit 2 14 6 ngay. Su bi€n ddi cac thong s dugc thé hién & cic
do6 thi 4.42, 4.43,4.44, 4.45, 4.46:

74



Chuong 4 : Nghién cifu thu'e nghiém xi& 1y nuée thai chin nuéi heo biing hd sinh hoc
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Hinh 4.42 : P thi bi€u di&n COD theo thdi gian
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Hinh 4.43 : P thi bi€u dié€n hiéu qua xi Iy COD theo thdi gian
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Chuong 4 : Nghién cifu thu'e nghiém xi& 1y nuée thai chin nuéi heo biing hd sinh hoc
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Hinh 4.44 : P thi biéu dién pH theo thoi gian
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Hinh 4.45 : D6 thi biéu dién N-NH; theo thoi gian
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Hinh 4.46 : P thi bi€u di€n hiéu qua xii Iy N-NH; theo thoi gian
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc

> Nhin xét :
- Nu6c dau ra di dat tiéu chuidn loai B. Nén hd hi€u khi thd
hai hiu nhu khong can thi€t & ndng dd nay. Hiéu qua khit COD 25%,
gidm tir 60 xudng 45 mg/L.
- pH khong 8n dinh, lic ting lic gidm.
- Hiéu qua khit N-NH; khoang 44%.
- Luc binh xanh nhung khdng phét trién bing hd hi€u khi 1.
+ Tai hitu co = 28 — 36 kgCOD/ha.ngdém (COD\y40-tuy-nghi=300mg/L)
Nu6c ra hd tuy nghi & tdi 122.2 kg COD/ha.ngdém ty chdy sang hd
hi€u khi thit nhit véi ndng do 128 — 174 mg/L, roi ti€p tuc chdy sang hd hiéu
khi thi hai vdi ndng do 84 — 108 mg/L, ng vdi tai hitu co trong hd 1a kg 28 —
36 COD/ha.ngdém. Cdc thong s bi€n ddi dugc thé hién & @b thi 4.47, 4.48,
4.49,4.50,4.51,4.52 :
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Hinh 4.47 :P6 thi bi€u dién COD theo thgi gian
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc
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Hinh 4.48 : P thi biéu dién hiéu qua xi Iy COD theo thdi gian
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Hinh 4.49 : P thi bi€u dién pH theo thdi gian
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Hinh 4.50 : P thi biéu dién N-NH; theo thoi gian
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc
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Hinh 4.51 : P thi bi€u di€n hiéu qua xii Iy N-NH; theo thoi gian
> Nhan xét :

- G ndng do 84 — 108 mg/L, Gng véi tai hitu cd trong hd 1a kg
28 — 36 COD/ha.ngdém Hi¢u qui xit Iy COD khodng 45%.

- pH diura gidm nhung khong nhiéu so véi dau vo.
- Hiéu qua xu 1y N-NH; 50%.
4+ Tai hitu co = 19.7 — 44.7 kgCOD/ha.ngdém (CODya0-tuy-nghi=400mg/L)

Nuéc ra hd tuy nghi & tai 163.0 kg COD/ha.ngdém tu chdy sang hd hi€u
khi thit nhat v6i ndng d6 79 — 134 mg/L, sau d6 tu chdy ti€p sang hd hi€u khi
thit hai v6i ndng d6 59 — 90 mg/L, ing vdi tai hitu c¢d trong hod 1a 19.7 — 44.7 kg
COD/ha.ngdém.Céc thdng so bi€n d6i nhu sau
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Hinh 4.52 : P thi biéu dién COD theo thdi gian
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Chuong 4 : Nghién cifu thu'e nghiém xi& 1y nuée thai chin nuéi heo biing hd sinh hoc
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Hinh 4.53 : P thi bi€u di€n hiéu qua xi Iy COD theo thdi gian
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Hinh 4.54 : P thi bi€u dién pH theo thoi gian
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Chuong 4 : Nghién cifu thu'e nghiém xi& 1y nuée thai chin nuéi heo biing hd sinh hoc
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Hinh 4.55 : P thi bi€u dién N-NH;

100

80

N-NH ;3 (%)

y

60

wl

9

40

éu qua x

20

Hié

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ngay

Hinh 4.56 : P§ thi bi€u di&n hiéu qua xi Iy N-NH; theo thoi gian

> Nhén xét :

- Hiéu qua khit COD khoang 32%, COD giam tir 95 —65 mg/L. Hiéu
qua ctia hd bac 2 thap hon hd bac 1.

- pH dau ra gidm so véi dau vao.

- Hiéu qua khit N-NH; 40%.
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc

4+ Tai hitu co = 49.3 — 70 kgCOD/ha.ngdém (CODy40-tuy-nghi=S00mg/L)

Nuéc ra hd tuy nghi & tdi 203.7 kg COD/ha.ngdém ty chdy sang hd hi€u
khi thit nhat véi ndng dd 224 — 305 mg/L, rdi chdy sang hd hi€u khi thit hai véi
ndong do6 148 — 210 mg/L, Gng vé6i tdi hitu co trong hd 1a 49.3 — 70 kg
COD/ha.ngdém. Cic thong s6 bi€n ddi nhu sau :
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Hinh 4.57 : P thi bi€u dién COD theo thdi gian
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Hinh 4.58 : P thi bi€u dién hiéu qua xi Iy COD theo thdi gian
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Chuong 4 : Nghién cifu thu'e nghiém xi& 1y nuée thai chin nuéi heo biing hd sinh hoc
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Hinh 4.59 : P thi bi€u dién pH theo thoi gian
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Hinh 4.60 : P4 thi bi€u dién N-NH;
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc
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Hinh 4.61 : P thi bi€u di€n hiéu qua xii Iy N-NH; theo thoi gian
> Nhan xét :
- O ndng do nay, hiéu qué khit COD cao hon céc ndng do trude.

Hiéu qua khodng 39%. O tai hitu co nay, hd hi€u khi hoat dong khong
hiéu qua do dau vao qua cao nhung hd hi€u khi lai hoat dong hiéu qua.
- pH dau ra gidm so v6i dau vao khodng 0.05 — 0.1 don vi. Qud
trinh nitrat trong hd bac 2 nay lam pH gidm.
- Hiéu sud't N-NH; gidm 28%.
4+ Ban luan két qua trong hd hi€u khi
Qua céc sd liéu phan tich dugc qua viéc van hanh hai ho hi€u khi cho ta
thay, n€u xit 1y & tai thAp hd hi€u khi thit nhat hoat dong hoat dong hiéu qua.
H6 hi€u khi thit hai hAu nhu khong can thi€t. Khi ting tai thi hd hi€u khi khong
dt kha ning xt 1y triét &€ chi't ban nén ho thit hai hoat dong hiéu qua. Nudc ra

khéi hai hd hi€u khi dat tiéu chudn loai B. pH ctia nudc ra hai hd gidm nhe.

pH trong h6 gidm nhe 1 do trong hd c6 céc vi sinh vat hi€u khi tham gia

qud trinh nitrat héa :

NH4+ + 202 — NO3_ +2H" + HzO
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc

Theo 1y thuyét, ctt 1 mg N-NH," dugc oxy héa tao ra ion H" can phdi c6
7.2 mg ki€ém dudi dang CaCOs dé khit ion nay. Nhu vdy can phdi cé do kiém
rat 16n trong nuSc dé ngin viéc gidm pH trong nudc. PO kiém trong nudc

khong dd d€ khit cac ion nay nén pH ciia nudc gidm nhe.
O hé hi€u khi luc binh N-NH; gidm manh 12 do :
» Qua trinh nitrat héa va kh nitrat.
> Su bay hoi clia N-NHj; khi gip diéu kién thuin 1gi.
> Qua trinh hap thu N ciia tdo va luc binh.

Luc binh & hai hd phdt trién t6t, 14 xanh muét, ra ré non. O ndng do 400
mg/L, luc binh phii kin bé mit hd ki€ng. Luc binh con c6 thé phit trién, lan
rong nita nhung diéu kién dién tich bé mit khdong cho phép. Trong thuc t&, luc

binh ¢6 kha ning phit trién nhiéu hon.

Kha niing bdc hoi nude trong hd c6 luc binh rit cao. Do d6 rit thich hgp
ddi véi trai chin nudi heo Xuan Tho III, noi ma ngudn nudc thién nhién nio

gian d6 1am ngudn nudce ti€p nhan.

Nong dd chat hitu co cao kich thich cdc loai Flagellata. Khi dé, xét
nghiém nuéc trong hod thay c¢é nhiéu protozoa. Céc loai Ciliata gi tic bdi 16i tu
do nhu Colpidium, Paramecium, Glaucoma, Eutlotes phét trién. V6i ndng do
COD vao khodng 200mg/L, luc binh séng va dat hiéu qud x{ Iy tr 40-50%.
Céc loai vi khudn gidm. Ciliates gia tic nhu Vorticella va Epistiles sinh trudng
phat trién.

Khi 4p dung hé thdng hd sinh vat v6i luc binh sau x& 1y ky khi dé xit ly
nudc thdi chin nudi thi thdi gian luu nude t6i wu 12 6 ngdy véi hiéu qud xi 1y
40-50%, ham lugng COD ra khéi b€ con khodng 100mg/L, dat tiéu chuin xa.
Ngudng ndng d6 chét cia luc binh dugc ding trong hd sinh vat dé xi 1y nu6c
thai chin nudi 1a khi ham lugng COD cao hon 300mg/L hay khi thdi gian luu
nuée nhd hon 3 ngay.
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc

£ Tir cic thong s bi€n ddi § cdc ho, ta c6 dd thi tdng hgp COD, N-
NH; vao va ra clia cd hé thong hd sinh hoc, hiéu qud khir COD va N-NH;

ctia ca qua trinh.
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Hinh 4.62 : P4 thi bi€u dién COD theo thdi gian clia ca hé thong hd sinh

hoc
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Chuong 4 : Nghién cifu thu'e nghiém xi& 1y nuée thai chin nuéi heo biing hd sinh hoc
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Hinh 4.63 : P thi bi€u dién hiéu qua xi Iy COD theo thdi gian cia ca hé
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Chuong 4 : Nghién ciu thuc nghiém xit 1§ nuéc thai chiin nuéi heo biing hé sinh hoc

Hinh 4.64 : P4 thi bi€u dién N-NH; ctia hé thong ho sinh hoc theo thdi gian
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Hinh 4.65 : P thi bi€u dién hiéu qua N-NHj; cia ca hé thdong hd sinh hoc
theo thoi gian
Qua céc dd thi tdng hgdp, ta ¢c6 nhirng nhan xét nhu sau :
+ COD dudc khtt tir 80 — 85% sau khi qua cd hé thong gdm hd tiy nghi
va hai hd hi€u khi. COD dau vao 400 — 500 mg/L con 90 — 100 mg/L,

dat tiéu chuén loai B.

+ Kha ning khit N-NH; ctia ci hé thong tir 80-84%, trong d6 khd ning
khtt N-NHj; & hai ho rat cao.

+ Qua sd liéu trén ciing cho thdy & nong dd 400 mg/L, hé thong hd sinh

hoc xtt Iy nudc thai dat hiéu qua cao nhat.

+ Hé thong trén cling xi Iy dugc nudc thai cé6 ndng @6 thuc té tai trai
chin nudi heo Xuan Tho III (ndng dd 500 mg/L)
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Chuong 5 : KET LUAN, KIEN NGHI VA PE XUAT CONG
NGHE PHU HQP

5.1. KET LUAN

Vi quy md sdn xudt nhu hién nay cda trai chin nu6i Xuan Tho III, nudc
thdi sau chin nudi n€u khong dugc xit 1y sé gdy nén nhiéu van nan mdi trudng.
Viéc nghién cttu tim ra mot quy trinh x& 1y hi€u qua va phu hgp cho trai 1a nhu
cau tat y&€u va cip thi€t. Qua md hinh nghién cifu x&t 1y nudc thdi chin nudi
heo sau khi qua b€ biogas — bé loc ky khi bing sd dira — hd tiy nghi — hd
sinh hoc véi thuc vat nudc 1a luc binh, hiéu qué x 1y c4c chit bin nhu sau :

+ COD dugc khit dén 80 - 85% sau khi qua hd tuy nghi & 2 hd hi€u
khi lién ti€p. COD vao=500mg/L chi con 90-100 mg/L & nudc ra, dat tiéu
chuén loai B.

+ Kha ning khit N-NH; 80 — 84%.

+ Nudc ra cia mo6 hinh hoan toan m4t mui, trong sudt.

Qua céc tdi van hanh, luc binh tham gia x&t Iy nu6c thai t6t nhat khi tai
hoat dong ctia hd tiy nghi 163 kg COD/ha.ngdém (COD = 400 mg/L). Trong
giai doan ndy, luc binh cd hai hai hd déu phat trién 0t. O tdi 203.7 kg
COD/ha.ngdém, hd hi€u khi thit nhi't hoat dong kém hiéu qua.

& Mat d6 luc binh phat trién 1a 10 — 15 kg/m’.

Qua k&t qua nghién citu, ta cé thé 4p dung cong nghé xi 1y di dugc nghién citu
vao thuc t€ & trai chin nudi Xuan Tho III.
5.2.KIEN NGHI

Vi diéu kién vé thdi gian, kinh phi, quy mé thuc hién dé tai, viéc 1dy nudc
thdi & xa, han ch€ cla ngudi thyc hién dé tai nén k&t qua nghién citu chi cho
thay chi xt ly dugc nudc thdi c6 ndng do tai thdi diém d6. Khong c6 dd thdi

gian d€ nghién cttu nudc thai § cdc mia khac nhau. Va khong c6é di kinh phi,
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diéu kién d€ thuc hién dé tai ngay tai trai chin nudi. Qua thdi gian nghién citu,

xin ¢6 mot s6 ki€n nghi sau:

- C6 thé ting thdi gian luu nude trong hd hi€u khi c6 st dung luc binh 1én
10 ngay d€ ting hiéu qua xit 1y, va luc binh c6 thdi gian dé thich nghi.

- Hu6ng nghién citu ti€p theo c6 thé st dung riéng 1é hay k&t hop nhiéu
loai thuc vat nuSc cling lic dé d4anh gid hiéu qua ciia cic thuc vat nuéc khic

nhu rau mudng, rau ngd, lau siy, beo, tio,...

- Khi 4p dung vio md hinh thyuc t&, phai c6 bién phap kiém sodt rudi mudi
va cédc loai gdy bénh & ho tuy nghi, tranh cdc & nhiém phdt sinh trong hé thong.
Ngoai ra can cé hoat dong gat bét 16p mang trén mit nudc hang ngay dé€ tranh

hién tuong ho tiy nghi chuyén sang hoat ddng nhu hd ky khi.

- Luc binh trong hd hi€u khi thudng xuyén bi chau chdu va nhén d6 in
14. Tuy theo muc dich st dung luc binh va diéu kién c6 thé dé xuit bién phdp

ngin ngira sy phat trién d at ctia 2 loai nay.

- Luc binh sau x&t 1y nu6c thdi cé sinh khoi ting nhanh, rat c6 gid tri kinh
t&. Tuy nhién, luc binh phat trién qua nhanh cé thé 1am kin mit hd giy thi€u
oxy hoa tan trong nudc va tao diéu kién cho vi sinh vat gay bénh phat trién.
Mot phan luc binh chét di trong nudc 1am COD trong nudc ting 1&én. Vi viy, luc
binh phai dugc thu hoach thudng xuyén d€ c6 thé loai dudc N ra khdi hé thong,
vira ddm bdo hiéu qua xi Iy cda hd.

- Phai c6 huéng st dung luc binh sau thu hoach, c6 thé ban cho cic cd sé

~ 2 ~ A ~ A
san xuat cac san pham thu cong my nghé.

- Gay 4nh huéng x4u dé€n sic khde cong dong vi moi trudng cé thuc vat

nudc sinh séng c6 thé 13 noi cu trid clia cdc con tring gy bénh (mubdi,...).

- Tich tu bun dudi ddy cdc ao hd 1am cdc ao hd can dan va bi€n thanh

dam lay.

Luc binh cAn bé mit ao hd rong d€ sinh trudng. Do d6, khi nghién ctu § mo
hinh nhd thi chua thé ddnh gi4 hét kha ning xi 1y chat hitu co, N cta luc bi
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5.3. PE XUAT CONG NGHE XU LY NUGC THAI PHU HGP VGI TRAI
XUAN THO III

5.3.1.Nhitng y&u to quan trong khi lya chon cong nghé xit Iy nuée

Sau khi dd kh3o sat tinh hinh cu thé€ tai trai chin nudi heo hiu bi Xuin
Tho III, vin dé modi trudng lién quan d€n nganh chin nudi néi chung va Trai
chin nudi Xuan Tho III néi riéng, cdc ky thuat xi 1y cht thdi chin nudi c6 thé
4p dung kha thi cho chin nudi. TAt cd nhim huéng dén viéc lwa chon mot cong
nghé x& ly phi hgp nhit cho Trai chin nudi Xuan Tho III. Céc yé&u t& quan
trong can phdi xét d&n khi lya chon cdc qud trinh x& 1y va day chuyén cong
nghé x 1y nudc thai cho Trai chan nudi Xuan Tho III 14 :

+£Kha ning clia qud trinh xt 1y : ¢6 thé dya vao kinh nghiém, tai liéu
sdch vd, cdc sd liéu tir cong trinh thuc t&€ tuwong tu, va tif nhitng nghién cifu md
hinh thuc nghiém, ...

+£C4c dicu kién vé khi hau : nhiét 6 4nh hudng dén tdc d6 phin ting
clia hau hét cdc qud trinh héa hoc va sinh hoc, né con 4nh hudng d&€n qué trinh
van hanh cdc cong trinh x& 1y 1y hoc. Ching han nhiét d6 cang cao thi kha
ndng sinh mui cang tang,...

£Thanh phan, tinh chit va luu lugng nudc thdi cia Cong ty : thanh
phan diu vao quyét dinh loai qué trinh xit 1y (sinh hoc hay héa hoc, ..) va cic
yéu cau khi van hanh ching. Luu lugng va @6 bi€n dong cla chiing ciling rat
quan trong cho viéc lya chon qud trinh xt& 1y phit hgp. Hiu hét cdc cong trinh
don vi déu lam viéc tot nhat khi Ivu lugng &n dinh, do d6 khi luu lugng dao
dong qud 16n ta nén xay dung b€ diéu hoa.

+£Pong hoc phan tng va Iya chon b€ phdn ng : kich thuc cic bé
phdn tng déu dugc x4c dinh dya trén dong hoc phdn Gng. S& liéu cho cic
phuong trinh ddng hoc nay c6 thé 1ay tir kinh nghiém thuc t&, tai liéu va tir md
hinh thuc nghiém.

£Yéu cdu ddu ra : yéu ciu nay quyét dinh mic do x& 1y cda cong
trinh x{ 1y nuéc thdi can thi€t k€. N6 1a y&u td rat quan trong cho viéc Iya chon
cac cong trinh x& 1y don vi.

+£Hién trang mit bing, dia hinh cla trai : khong nhitng ta phai xem
xét diéu kién vé dién tich cho cong trinh xit 1y & thdi di€m hién tai ma con phai
xem xét kha rong md rong, nang cip trong tuong lai.
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£Cic ky thuat xi¥ 1y nudc thii c6 thé 4p dung kha thi cho nuSc thai
chin nuoi: cdc kinh nghiém thyc t€ dd c6 trong linh vuc x Iy nudc thai chiin
nudi rat can thi€t va bd ich khi chon lya quy trinh x@ 1y cho mot co s§ nio d6.

£K&t qui nghién ctfu vé tinh chat nuc th3i chin nudi va cidc qué
trinh x& 1y chiing: tir ddy ta c6 thé rit ra dudc cdc thong s6 vé diu vao, thong
s6 dong hoc phuc vu cho viéc tinh todn cdc cong trinh x¥ 1y.

£Yéu cau vé héa chit: yéu ciu nay lién quan chit ché d&én van dé
kinh t&, van hanh va gidi quyé&t lugng bun do cdc qud trinh x 1y héa hoc sinh
ra.

£Yéu cau vé ning lugng: tuong quan mat thi€t véi tinh hiéu qua khi
diu tu clia cong trinh ma trong thiét k& ta phai ludn can nhic.

£Diéu kién kinh t& cla Trai: diy c6 1& 1a mdt y&u td rang budc quan
trong nhat. Tuy vao tinh hinh lam #n ca Trai, mic d6 diu tu c6 thé cha Trai
vao hé thong xit 1y nude thdi ma mdc do hién dai clia cong trinh sé& khac nhau.

£Kha ning vé quan 1y va k§ thuat c6 thé dap ing dugc: mbi mot hé
thong xtt 1y nuSc thai déu c6 mot yéu ciu tdi thi€u nhi't dinh vé k§ ning quin
1y va van hanh. Do d6 yéu ciu vé nhan lyc 1a bao nhiéu ngudi va mifc do cic
k¥ ning can dao tao la diéu cAn phii xét

5.3.2.Pé xuit cong nghé xit Iy nuée thai cho Trai chiin nudi Xuan Tho

TU cdc y&u t6 da xét § trén k&t hop vdi cdc két qua thu dugce tir qud trinh
nghién cifu thuc nghiém, ta c6 thé dé xuit quy trinh x& Iy nuSc thai cho Trai
chin nudi Xuan Tho III v6i phuong 4n nhu sau. Nu6c thdi dau vao va ra yéu
ciu ki€m sodt cic thong so:

+£Cic thdong s6 dau vao:

pH =7.23-8.07
COD = 2561 - 5028(mg/L)
BOD; = 1664 - 3268(mg/L)
sS — 1700 - 3218(mg/L)
N — NH, — 304 - 471(mg/L)
P-tong =13.8 — 62 (mg/L)
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£Yéu cAu chit lugng nude dau ra loai B véi cdc chi tiéu sau :

pH =55-9.0

COD =100 (mg/L)
BODs =50 (mg/L)
SS = 100 (mg/L)
N-téng (TKN) = 60 (mg/L)
N-NH; =1 (mg/L)

> So do quy trinh cong nghé

HAM BIOGAS

l

HO LOC KY KHi
BANG SG DUA

HO TUY NGHI

HO HIEU KHI
LUC BINH 1

HO HIEU KHI
LUC BINH 2

|

Nudc ra ding d€ tudi rudong
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Chuong 6 PHU LUC

PHU LUC 1
CAC THONG SO BIEN POI CUA MO HINH HO TUY NGHI.
Béng 1 : Tai trong hitu co = 81.5 kg COD/ha.ngdém ( COD = 200 mg/L)

COD (mg/L) (% COD pH N-NH; (mg/L) | % N-NH;
Ngay | Vao | Ra | xiily | Vao | Ra | Vao Ra xu 1y
1 191 134 29.8 7.68 | 7.77 | 132.0 97.0 26.5
2 216 134 38.0 7.70 | 7.78 | 150.0 | 120.4 19.7
3 180 119 339 7.75 | 7.80 | 148.0 | 115.0 22.3
4 197 121 38.6 7.70 | 7.82 | 136.3 | 110.0 19.3
5 220 121 45.0 7.73 | 7.84 | 150.0 | 110.3 26.5
6 221 137 38.0 7.76 | 7.72 | 137.3 | 113.0 17.7
7 216 127 41.2 7.74 | 7.82 | 145.3 | 120.0 17.4
8 190 106 44.2 7.78 | 7.89 | 140.0 | 104.6 25.3
9 217 120 447 7.84 | 790 | 145.0 | 115.6 20.3
10 213 106 50.2 7.87 | 793 | 119.0 89.0 25.2
11 208 103 50.5 | 7.89 | 8.03 | 140.0 | 114.7 18.1
12 222 107 51.8 7.86 | 8.01 | 150.8 | 120.0 20.4
13 206 101 51.0 7.83 | 793 | 141.3 | 107.6 23.8
14 199 98 50.8 7.79 | 7.94 | 140.0 | 108.3 22.6
15 180 91 494 7.76 | 7.81 | 118.0 90.0 23.7
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Bang 2 : Tai trong hitu c¢ =122.2 kgCOD/ha.ngdém (COD = 300 mg/L )

COD (mg/L) |% COD N-NH; (mg/L) |% N-NH;
Ngay| Vao Ra xtly | Vao Ra Vao Ra xu 1y
1 282 130 53.9 7.97 8.03 177.0 | 138.0 22.0
2 268 130 51.5 7.95 8.02 202.0 | 164.5 18.6
3 285 138 51.6 7.87 7.93 163.0 | 124.0 23.9
4 277 126 54.5 791 8.00 185.2 | 124.8 32.6
5 272 128 52.9 8.03 8.07 166.5 | 128.6 22.8
6 293 140 52.2 8.06 8.10 166.3 127.1 23.6
7 365 174 52.3 8.05 8.11 235.0 | 185.7 21.0
8 304 166 454 8.05 8.09 171.1 134.0 21.7
9 328 157 52.1 7.92 7.98 178.3 138.5 22.3
10 350 164 53.1 7.89 8.01 160.8 120.2 25.2
11 339 171 49.6 8.02 8.09 203.0 | 154.6 23.8
12 316 152 51.9 7.82 7.85 194.1 146.8 24 .4
13 345 158 54.2 7.78 7.85 2089 | 159.5 23.6
14 339 161 52.5 7.92 7.98 179.0 | 135.6 24.2
15 311 142 54.3 7.92 7.99 143.2 | 109.2 23.7
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Bang 3 : Tai trong hitu co = 163.0 kg COD/ha.ngdém ( COD = 400 mg/L )

% N-

COD (mg/L)|% COD pH N-NH; (mg/L)| NH;
Ngay | Vao | Ra | xitly | Vao | Ra | Vao | Ra xu 1y
1 422 1160 | 62.1 | 8.08 | 8.02 | 228.0 | 169.6 25.6
2 424 | 186 | 56.1 | 8.46 | 8.33 | 300.0 | 230.0 23.3
3 402 | 165 | 59.0 | 8.70 | 8.40 | 478.0 | 387.2 19.0
4 436 | 173 | 60.3 | 8.35 | 8.28 | 186.0 | 147.4 20.8
5 438 | 198 | 54.8 | 843 | 824 | 119.0 | 79.3 334
6 381 | 149 | 609 | 8.35 | 8.35 | 309.5 | 227.1 26.6
7 409 | 168 | 58.9 | 8.11 | 8.09 | 395.0 | 289.0 26.8
8 447 | 240 | 46.3 | 8.28 | 8.35 | 214.0 | 147.5 31.1
9 452 | 212 | 53.1 | 7.78 | 7.90 | 285.0 | 212.9 25.3
10 434 | 178 | 59.0 | 7.93 | 7.87 | 240.0 | 170.8 28.8
11 409 | 156 | 61.9 | 7.98 | 8.02 | 231.3 | 160.5 30.6
12 367 | 160 | 56.4 | 8.15 | 8.20 | 252.0 | 182.3 27.7
13 438 | 167 | 61.9 | 8.03 | 8.06 | 224.8 | 160.0 28.8
14 459 | 192 | 58.2 | 7.80 | 7.93 | 270.0 | 188.9 30.0
15 452 | 198 | 56.2 | 8.18 | 7.91 | 260.3 | 184.4 29.2
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Bang 4 : Tai trong hitu co = 203.7 kgCOD/ha.ngdém (COD 500 mg/L )

N-NH;
COD (mg/L) |% COD pH (mg/L) |% N-NH;
Ngay | Vao | Ra | xiily | Vao | Ra | Vao | Ra xu 1y
1 488 270 44.7 8.02 | 8.10 | 310.4 | 250.1 194
2 523 303 42.1 8.05 | 8.11 | 338.0 | 2534 25.0
3 545 305 44.0 8.03 | 8.15 | 356.0 | 260.7 26.8
4 493 268 45.6 8.02 | 8.14 | 314.1 | 228.0 274
5 506 275 45.7 7.99 | 8.05 | 324.8 | 240.0 26.1
6 567 286 49.6 8.00 | 8.09 | 373.6 | 289.6 22.5
7 512 251 51.0 8.02 | 8.10 | 329.6 | 245.7 25.5
8 492 257 47.8 8.00 | 8.14 | 313.8 | 235.3 25.0
9 467 224 52.0 | 7.96 | 8.05 | 293.5 | 216.0 26.4
10 521 267 48.8 | 7.99 | 8.08 | 436.8 | 324.8 25.6
11 501 254 49.3 8.01 | 8.10 | 321.0 | 237.1 26.1
12 518 249 51.9 8.02 | 8.11 | 334.4 | 2443 26.9
13 570 273 52.1 8.05 | 8.14 | 376.0 | 271.0 27.9
14 473 234 50.5 8.05 | 8.14 | 298.4 | 213.5 28.5
15 525 263 49.9 8.03 | 8.08 | 340.0 | 259.0 23.8
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PHU LUC 2

CAC THONG SO BIEN POI CUA MO HINH HO HIEU KHI 1

Bang 5 : Tai trong hitu co=kgCOD/ha.ngdém(COD,.tuy.ngni=200mg/L)

COD (mg/L) |% COD pH N-NH; (mg/L)|% N-NH;
Ngay | Vao | Ra | xitly | Vao | Ra | Vao | Ra | xuly
1 134 95 29.1 777 | 792 | 97.0 | 45.3 53.3
2 134 92 31.3 7.78 | 7.88 | 120.4 | 54.5 54.7
3 119 80 32.8 7.80 | 7.89 | 115.0 | 49.1 57.3
4 121 86 28.9 7.82 | 7.92 | 110.0 | 40.2 63.5
5 121 89 26.4 7.84 | 7.87 | 110.3 | 43.9 60.2
6 137 93 32.1 7.72 | 7.84 | 113.0 | 51.0 54.9
7 127 84 33.9 7.82 | 7.85 | 120.0 | 53.8 55.2
8 106 71 33.0 7.89 | 7.85 | 104.6 | 49.7 52.5
9 120 76 36.7 790 | 7.85 | 115.6 | 48.7 57.9
10 106 65 38.7 793 | 7.87 | 89.0 |33.0 62.9
11 103 64 37.9 8.03 | 791 | 114.7 | 53.0 53.8
12 107 65 39.3 8.01 | 7.92 | 120.0 | 53.6 55.3
13 101 62 38.6 793 | 791 | 107.6 | 49.0 54.5
14 98 60 38.8 7.94 | 798 | 108.3 | 49.8 54.0
15 91 55 39.6 7.81 | 790 | 90.0 | 394 56.2
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Phu luc

Bang 6 : Tai trong hitu co= kgCOD/ha.ngdém(COD,,q.¢yy-ngni=300mg/L)

COD (mg/L) |% COD N-NH; (mg/L) |% N-NH;
Ngay Vao Ra xtly | Vao Ra Vao Ra xu 1y

1 130 80 38.5 8.03 7.67 138.0 82.4 40.3
2 130 78 40.0 8.02 7.64 164.5 98.0 40.4
3 138 83 39.9 7.93 7.74 124.0 80.5 35.1
4 126 85 32.5 8.00 7.87 124.8 68.2 454
5 128 78 39.1 8.07 8.02 128.6 55.7 56.7
6 140 87 37.9 8.10 8.13 127.1 50.3 60.4
7 174 106 39.1 8.11 7.54 185.7 74.5 59.9
8 166 108 349 8.09 7.65 134.0 53.3 60.2
9 157 100 36.3 7.98 7.87 138.5 53.7 61.2
10 164 91 44.5 8.01 7.78 120.2 56.1 53.3
11 171 100 41.5 8.09 8.00 154.6 62.3 59.7
12 152 91 40.1 7.85 7.64 146.8 58.7 60.0
13 158 93 41.1 7.85 7.79 159.5 67.0 58.0
14 161 94 41.6 7.98 8.01 135.6 51.0 62.4
15 142 84 40.8 7.99 7.65 109.2 43.1 60.5
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Phu luc

Bang 7 : Tai trong hitu co=kgCOD/ha.ngdém(COD;,.tyy-nghi=400mg/L)

COD (mg/L) | % COD pH N-NH; (mg/L) |% N-NH;
Ngay Vao Ra xu 1y Vao Ra Vao Ra xu 1y
1 160 104 35.0 8.02 7.88 169.6 73.9 56.4
2 186 109 41.4 8.33 8.28 230.0 68.7 70.1
3 165 104 37.0 8.40 8.00 387.2 100.4 74.1
4 173 108 37.6 8.28 7.777 147.4 54.3 63.2
5 198 119 39.9 8.24 7.83 79.3 28.0 64.7
6 149 98 34.2 8.35 7.79 227.1 67.6 70.2
7 168 102 39.3 8.09 7.47 | 289.0 | 80.7 72.1
8 240 146 39.2 8.35 7.79 147.5 57.6 60.9
9 212 126 40.6 7.90 6.92 212.9 56.0 73.7
10 178 110 38.2 7.87 7.76 170.8 63.8 62.6
11 156 90 42.3 8.02 7.81 160.5 59.1 63.2
12 160 94 41.3 8.20 7.89 182.3 53.8 70.5
13 167 99 40.7 8.06 8.01 160.0 54.2 66.1
14 192 113 41.1 7.93 7.63 188.9 67.0 64.5
15 198 126 36.4 791 8.90 184.4 63.0 65.8
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Phu luc

Bang 8 : Tai trong hitu co=kgCOD/ha.ngdém(COD,.tyy.ngni=500mg/L )

COD (mg/L) | % COD pH N-NH; (mg/L) |% N-NH;
Ngay Vao Ra xu 1y Vao Ra Vao Ra xu 1y

1 270 187 30.7 8.10 8.15 250.1 83.0 66.8
2 303 202 333 8.11 8.14 253 .4 94.8 62.6
3 305 210 31.1 8.15 8.17 260.7 106.0 59.3
4 268 162 39.6 8.14 8.19 228.0 94.8 58.4
5 275 171 37.8 8.05 8.02 240.0 98.0 59.2
6 286 190 33.6 8.09 8.14 289.6 119.1 58.9
7 251 167 33.5 8.10 8.08 245.7 91.7 62.7
8 257 167 35.0 8.14 8.13 235.3 82.8 64.8
9 224 148 33.9 8.05 8.00 216.0 72.7 66.3
10 267 186 30.3 8.08 8.03 324.8 115.3 64.5
11 254 167 34.3 8.10 8.12 237.1 77.5 67.3
12 249 155 37.8 8.11 8.15 2443 78.0 68.1
13 273 184 32.6 8.14 8.20 271.0 98.0 63.8
14 234 151 35.5 8.14 8.08 213.5 70.2 67.1
15 263 195 25.9 8.08 8.02 259.0 87.3 66.3
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Phu luc

PHU LUC 3
CAC THONG SO BIEN POI CUA MO HINH HO HIEU KHI 2

Bang 9 : Tai hitu co=kgCOD/ha.ngdém(COD,.tuy.ngni=200mg/L)

COD (mg/L) % COD pH N-NH; (mg/L) |% N-NH;
Ngay Vao Ra xu 1y Vao Ra Vao Ra xu 1y

1 95 70 26.3 7.92 7.96 45.3 30.2 33.3
2 92 65 29.3 7.88 7.83 54.5 32.7 40.0
3 80 60 25.0 7.89 7.80 49.1 28.6 41.8
4 86 64 25.6 7.92 7.79 40.2 27.2 32.3
5 89 65 27.0 7.87 7.78 43.9 26.9 38.7
6 93 67 28.0 7.84 7.81 51.0 32.0 37.3
7 84 63 25.0 7.85 7.80 53.8 31.0 42 .4
8 71 53 25.4 7.85 7.90 49.7 28.0 43.7
9 76 50 34.2 7.85 7.93 48.7 27.8 42.9
10 65 51 21.5 7.87 7.98 33.0 26.0 21.2
11 64 48 25.0 791 7.90 53.0 28.8 45.7
12 65 50 23.1 7.92 7.85 53.6 30.5 43.1
13 62 49 21.0 791 7.81 49.0 28.0 42.9
14 60 45 25.0 7.98 8.05 49.8 28.7 42 .4
15 55 43 21.8 7.90 7.84 394 26.3 33.2
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Phu luc

Bang 10 :Tai hitu co=kgCOD/ha.ngdém(COD,,0.tuy-nghi=300mg/L)

COD (mg/L) |% COD pH N-NH; (mg/L) |% N-NH;
Ngay Vao Ra | xutly Vao Ra Vao Ra xut 1y

1 80 58 27.5 7.67 7.94 82.4 46.2 43.9
2 78 60 23.1 7.64 7.87 98.0 46.3 52.8
3 83 63 24.1 7.74 7.00 80.5 45.6 43 .4
4 85 54 36.5 7.87 7.62 68.2 49.0 28.2
5 78 54 30.8 8.02 7.94 55.7 34.7 37.7
6 87 61 29.9 8.13 8.06 50.3 30.5 39.4
7 106 86 18.9 7.54 7.61 74.5 44.6 40.1
8 108 68 37.0 7.65 7.52 53.3 30.7 42 4
9 100 67 33.0 7.87 7.80 53.7 33.6 37.4
10 91 70 23.1 7.78 7.74 56.1 30.0 46.5
11 100 73 27.0 8.00 7.78 62.3 40.5 35.0
12 91 65 28.6 7.64 7.68 58.7 34.3 41.6
13 93 67 28.0 7.79 7.73 67.0 40.3 39.9
14 94 68 27.7 8.01 7.79 51.0 30.4 40.4
15 84 60 28.6 7.65 7.53 43.1 27.0 37.4
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Phu luc

Bang 11:Tai hitu co=kgCOD/ha.ngdém(COD . tuy-nghi=400mg/L)

COD (mg/L) | % COD pH N-NH; (mg/L) |% N-NH,
Ngay Vao Ra | xutly Vao Ra Vao Ra xu 1y
1 102 73 28.4 7.88 7.66 73.9 40.7 44,9
2 120 90 25.0 8.28 8.25 68.7 45.1 34.4
3 112 73 34.8 8.00 7.52 100.4 58.9 41.3
4 109 75 31.2 7.77 7.47 54.3 39.0 28.2
5 134 97 27.6 7.83 7.13 28.0 22.0 21.4
6 101 72 28.7 7.79 7.30 67.6 45.2 33.1
7 85 59 30.6 7.47 7.28 80.7 5.6 93.1
8 127 92 27.6 7.79 6.92 57.6 30.3 47.4
9 113 79 30.1 6.92 6.66 56.0 33.7 39.8
10 100 64 36.0 7.76 7.59 63.8 37.1 41.8
11 121 82 32.2 7.81 7.63 59.1 37.8 36.0
12 94 63 33.0 7.89 7.70 53.8 35.7 33.6
13 84 60 28.6 8.01 7.83 54.2 35.5 34.5
14 79 61 22.8 7.63 7.74 67.0 38.0 43.3
15 81 60 25.9 8.90 7.71 63.0 42.6 32.4
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Phu luc

Bang 12:Tai hitu co=kgCOD/ha.ngdém(CODy,.tuy-nghi=500mg/L)

COD (mg/L) |% COD pH N-NH; (mg/L) |% N-NH;
Ngay Vao Ra xut 1y Vao Ra Vao Ra xut 1y

1 187 109 41.7 8.15 8.05 83.0 65.4 21.2
2 202 118 41.6 8.14 8.05 94.8 66.7 29.6
3 210 116 44.8 8.17 8.02 106.0 72.1 32.0
4 162 101 37.7 8.19 8.08 94.8 73.1 22.9
5 171 103 39.8 8.02 7.90 98.0 70.9 27.7
6 190 121 36.3 8.14 8.00 119.1 82.0 31.2
7 167 107) 35.9 8.08 8.01 91.7 60.0 34.6
8 167 98| 41.3 8.13 8.04 82.8 61.2 26.1
9 148 90, 39.2 8.00 7.92 72.7 51.7 28.9
10 186 127) 31.7 8.03 7.93 115.3 83.8 27.3
11 167 100] 40.1 8.12 8.01 717.5 57.4 25.9
12 155 98 36.8 8.15 8.06 78.0 56.0 28.2
13 184 114 38.0 8.20 8.06 98.0 71.4 27.1
14 151 92| 39.1 8.08 8.03 70.2) 54.7 22.1
15 195 121 37.9 8.02 8.04 87.3 62.0 29.0
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Phu luc

PHU LUC 4 : HINH ANH HE. THONG SINH HQC TAI TRAI CHAN
NUOI XUAN THO 111
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Phu luc

Hinh 0.2. Hé tuy nghi (nu6c thii duge din tir hd ky khi sang hd tuy nghi)

Hinh 0.3. Hd hi€u khi cé sif dung thuc vat nuée 1a luc binh
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Phu luc

Hinh 0.4. Ven hé hi€u khi (Luc binh ¢6 hién tugng vang 14 do

A . Ao A A Ay A o R
khong chiu n6i nong do chat 6 nhiém cao)

Hinh 0.5. Mot trong 3 hd thAm (nuéc tir hd hieu khi tham vao 3 hd nay)
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