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This study aims to evaluate the phosphorus removal capacity of biogas
sampling water from the pig landscape using the biochar made of acacia wood
saws and to examine the impact of the pH value on adsorption. The biochar
was produced through a slow pyrolysis process at 600°C for 2 hours and its
characteristics were analyzed using SEM and FTIR. Experiments were
conducted with pH values ranging from 6 to 9 to determine the optimal
conditions for phosphorus adsorption efficiency. The results indicate that
neutral pH (pH = 7) is the optimal condition, achieving a phosphorus removal
efficiency of 32.33%, reducing the total phosphorus concentration from 79.34
+ 0.27 mg/L to 53.69 + 0.06 mg/L. The porous structure of the biochar, along
with functional groups such as hydroxyl (-OH), carbonyl (C=0), and carboxyl
(COOH), plays a critical role in enhancing adsorption capacity. However, when
the pH decreases to 6 or increases to 8 or 9, the adsorption efficiency decreases
significantly due to changes in the chemical properties of phosphate and the
biochar surface. Thus, biochar derived from acacia wood sawdust is a
promising material for phosphorus removal in pig farming wastewater,
especially under neutral pH conditions. Optimizing the structure and applying
activation methods could further improve treatment efficiency, paving the way
for sustainable applications in environmental protection and resource recovery.
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Nghién ctru nay nhim dénh gia kha ning xir Iy photpho trong nuéc thai chin nudi
sau biogas bang than sinh hoc ché tao tir mun cua g6 keo, dong thoi nghién ctu anh
huong caa pH dén hiéu suat hap phy. Than sinh hoc duoc ché tao théng qua phuong
phép nhiét phan cham & 600°C trong 2 gir va dugc phén tich dac tinh baing SEM va
FTIR. Thi nghiém duogc thyc hién véi pH thay ddi tir 6 dén 9 nhim xé4c dinh diéu
kién t6i wu cho hiéu suit hap phu photpho. Két qua nghién ciru cho thiy pH trung
tinh (pH = 7) 1a diéu kién t6i wu, voi higu suat xir 1y photpho dat 32,33%, giam ham
lugng tong photpho tir 79,34 + 0,27 mg/L xudng con 53,69 + 0,06 mg/L. Céu tric
x0p cua than sinh hoc, cling cac nhém chire nhu hydroxyl (-OH), carbonyl (C= 0),
va carboxyl (COOH), dong vai trd quan trong trong viée tang cuong khd ndng hap
phu. Tuy nhién, khi pH giam Xuong 6 hoac tang lén 8 hoac 9, hiéu suat hap phu
giam dang ké do sy thay doi tinh chét hoa hoc cua photphat va bé mit hap phy. Nhu
viy, than sinh hoc tir mun cua gd keo 14 vat ligu tiém nang trong xu Iy photpho trong
nudc thai chan nudi, dac biét & diéu kién pH trung tinh. Viéc t6i ru hoa cau triic va
ap dung cac phuong phap hoat hoa c6 thé nang cao hidu suat xir 1y, mé ra huong
(g dung bén viing cho bao vé méi trudng va tai sir dung tai nguyén.
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1. Gioi thigu

Nudc thai tir hoat dong chan nudi lon tai Viét Nam dang tré thanh mot trong nhitng nguén 6
nhiém méi truong nghiém trong. Theo wdc tinh ciia Cuc Chin nudi, nganh chin nudi thai ra
khoang 73 triéu tan chat thai ran m6i nam, trong d6 chat thai tir chin nudi lon chiém khoang
24,38 triéu tan, tuong duong 33,4% tong lugng chat thai [1]. Pang chii y, khoang 50% chét thai
rin va 80% chat thai 1ong tir chin nubi lon dwgc xa thang ra méi trudng ma khong qua xu 1y, dan
dén 6 nhiém nghiém trong [2]. Nudc thai chan nudi lon chira ham lugng cao cac chét hiru co,
chat dinh dudng nhu nito va phét pho, ciing vdi vi sinh vét gay bénh, gay ra mbi de doa 16n déi
v6i stic khoe cong dong va moi trudng [3].

Két qua phan tich cho thdy, nhu cau oxy hoa hoc (COD) trong nudc thai chin nudi lon tai cac
néng ho dat 39,33 mg/l, cao hon 3,9 1an so véi tiéu chuén cho phep; tai cac gia trai dat 120,08 mg/l,
cao hon 12 1an; va tai cc trang trai dat 11,9 mg/l, gdp 1,12 1an mic cho phép [2]. Ham luong vi
khuan Coliform trong nudc thai ciing vurgt ngudng an toan nhiéu lan. Cuy thé, tai cac nong ho, ham
luong Coliform dat 571.200 MPN/ml, cao hon 114,24 lan muc cho phép; tai cac gia trai dat
542.500 MPN/ml, cao hon 108,5 lan; va tai cac trang trai dat 937.500 MPN/ml, cao hon 187,5 lan
[4], [2]. Su hién dién cta cac vi khuan nay trong nudc thai khong qua xur 1y 1a mot van d& nghiém
trong, khong chi gay 6 nhiém méi trudng ma con anh hudng dén stre khoe cong dong.

Dé giam thiéu tic dong tiéu cyc ciia nudc thai chan nudi lon, can ap dung cac bién phap xu ly
hiéu qua nhu xay dung hé thong biogas, sir dung dém 16t sinh hoc va tuén thu nghiém ngat cac
quy chuan ky thuat qudc gia vé nudc thai chian nudi [4], [5]. Quy chuan QCVN 62-
MT:2016/BTNMT [6] quy dinh céc gia tri gidi han cia cac thong sd 6 nhiém trong nudc thai
chian nuéi, nhim bao vé mdi truong va stic khoe con ngudi. Viée ap dung cac cong nghé xir 1y
nudc thai nhu hé thong xur 1y sinh hoc va biogas khong chi giup giam 6 nhidm ma con co thé tao
ra ngudn ning luong tai tao tir cht thai [4] — [6].

Than sinh hoc (biochar) 14 san phim thu dwoc tir qua trinh nhiét phén yém khi céc vat liéu hitu
co, nhu phé phim n6ng nghi¢p, ¢ nhiét do cao. Vi cau trac x6p va dién tich bé mat 16n, than sinh
hoc c6 kha nang hap phu hiéu qua cac chit 6 nhidm trong nudc thai, bao gdm ca nudc thai chin
nudi. Cu thé, than sinh hoc dugc tmg dung dé loai bo cac chat hitu co, kim loai ning va chat dinh
dudng du thira nhur amoni va photphat, gop phan giam thiéu 6 nhiém méi truong nude [7] - [10].

Mac du da co nhiéu nghién ciru vé kha niang hap phu photpho cta than sinh hoc ché tao tir cac
ngudn nguyén liéu khac nhau, viéc ché tao than sinh hoc tir mun cua g0 keo dé hip phu photpho
trong nudc thai chin nudi van con han ché. DBé khic phuc khoang tréng nay, bai bao nay dat myc
tiéu danh gia dac tinh cua nudc thai chdn nudi va anh hudng ctia pH den hiéu suit hip phu
photpho trong nudc thai chian nudi bang than sinh hoc ché tao tir mun cua gd keo.

2. Phwong phap nghién ciru
2.1. Phwong phdp ldy méu va phén tich méu nwéc thii

* Lay mau nude thai chin nudi lon sau biogas:

- S6 lugng mau: 01 mAu.

- Vi tri 14y mau: Nudc thai chin nudi lon sau khi duoc xir Iy bang bé biogas ctia ho gia dinh
ong Cao Quang Ha, t6 14, phuong Tich Lwong, thanh phd Thai Nguyén.

- Phuong phéap lay mau: theo TCVN 5999:1995 - Chat lugng nudc - Ldy mau - Huéng dan 1iy
mau nudc thai [11].

* Chi tiéu theo ddi:

- Nudc thai chan nuoi lon sau biogas dugc phan tich cac chi tiéu: pH, TSS, BODs, COD, téng
N, téng P, té)ng K, Coliform.

- Nuéc thai chin nudi lon sau biogas sau thi nghiém duoc phén tich: Tng P.

* Phuong phap phan tich:

- pH: duoc do biang may do pH meter.
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- TSS: dugc xac dinh bang phwong phap khéi lugng

- BODs: dugc xac dinh béng phuong phap pha loang

- COD: dugc xac dinh bang phuong phap so mau

- Tong N: duge do bang may do tong N

- Téng P, Téng K: dwoc xac dinh bang phuong phap so mau

2.2. Phwong phdp ché tao vit liéu hip phu va ddnh gid dic diém ciia vt ligu hip phu

Than sinh hoc: duoc ché tao theo phuong phap nhiét phan cham.

Nguyén liéu (mun cua gb keo) duge siy kho trong khong khi, duge bao quan trong hop kin dé
nhiét phan. Qua trinh nhiét phan cham nguyén liéu dugc thyc hién trong bép than sinh hoc &
nhiét d6 khoang 600 °C trong thoi gian 2 gid. Sau d6, than sinh hoc duge dé ngudi va nghién
nhd, dan nhan SP600.

Céc phuong phap quét dién tir quang phd (SEM) va phd hdng ngoai bién ddi Fourier (FT-IR) duoc
str dung dé danh gia dic trung cua than sinh hoc tir miin cwa gd keo va than sinh hoc bién tinh.

2.3. Phwong phdp bé tri thi nghiém

Thi nghiém danh gi4 anh huéng ciia pH nudc thai dén kha niang xir 1y photpho trong nudc thai
chan nudi cua than sinh hoc duoc thyc hién theo cac budc nhu sau:

Cho vao mdi binh tam giac 250 ml 0,2 g vat liéu SP600 va 50 ml nudc thai chan nuoi, diéu
chinh pH cta nudc thai tir 6 dén 9, sau d6 lic 150 phat trén may lic. Mdi cong thirc thi nghiém
duoc nhic lai 3 1an. MAu sau lic duoc loc dé phan tich tong photpho, tir d6 tinh hi¢u SuAt xtr ly
photpho cuia than sinh hoc.

2.4. Phwong phdp xir Iy so ligu
- Sb lidu duoc xir Iy bang phan mém SAS va so sanh cac cong thire thi nghiém véi nhau va
vdi cac nghién ctu khac.
3. Két qua va ban luan
3.1. Dic d@iém ciia vt ligu than sinh hec

Dic diém cua than sinh hoc tir min cua gd keo duoc danh gia thong qua quan sat chu tric bé
mat thong qua anh hién vi dién tir quét (SEM). Hinh la cho thdy ciu triic bé mit cta than sinh
hoc thé hién rd cc dic diém quan trong. Cu thé, sau qué trinh nhiét phan, bé mit than sinh hoc
xuét hién nhiéu 18 rdng vdi kich thudc khong dong nhat, tao nén ciu trac xdp dic trung. Cac 15
rong nay co thé do qua trinh loai bo chat bay hoti va cac hop chat hitu co trong giai doan nhiét
phan. Bé mit cua than sinh hoc ciing cho thay su phat trién ciia mang ludi mao quan, giup tang
cuong dién tich bé mit hiéu dung. Diéu nay rat quan trong trong cac mg dung hap phu, khi cac
chét 6 nhidm co6 thé d& dang tiép can va lién két v6i bé mit. Ngoai ra, sy hién dién cua cc canh
g0 ghé va ciu tric khong déu trén bé mit than cho thiy tiém ning cao trong viéc hap phu cac ion
kim loai nang hodc cac chét hitu co trong moi truong nudc.

Phé FT-IR cua than sinh hoc ché tao tir mun cua 20 keo cho théy su hién dién cta nhiéu nhom
chtrc quan trong, gop phan quyét dinh dén kha nang hép phu cta vat lidu (Hinh 1b). Dinh hép thu
rong tai vung 3400-3500 cm™* déc trung cho dao dong cia nhém hydroxyl (-OH), cho thay su
hién dién cua lién két hydrogen manh, giup ting kha ning tuong tic v6i cac phan tir nude va chit
6 nhiém. Ving 2900 cm™ biéu thi dao dong kéo cing cua lién két C-H trong cac nhom alkyl
(CHz, CHs), chi ra mét lugng nhé hydrocarbon con ton tai. Pinh r& nét trong khoang tir 1700
cm™ dén 1750 cm™ lién quan dén dao dong kéo cing ciia nhom carbonyl (C=0), thudong xuit
phat tir cac hop chat carboxylic hodc este. Day 1a nhiing vi tri hoat dong hoa hoc gitip ting hiéu
quéa hép phu. Ngoai ra, ving 1600 cm™ dai dién cho dao dong cua lién két doi C=C trong cac
vong thom (aromatic rings), ddc trung cua cAu tric graphitic, giup nang cao tinh 0 6n dinh va kha
nang hip phu vat 1y cta vat liéu. Cudi cing, ving tir 1000 cm™ dén1200 cm™ lién quan dén dao
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dong cua lién két C-O, chi ra su hién dién cta cac nhom ether hodc alcohol bac mét, dong vai tro
quan trong trong sy twong tac hda hoc vdi cac chat 6 nhiém. Nhin chung, cac nhom chirc nay gop
phan lam tang hi¢u qua hép phu cta than smh hoc d6i véi cac chat gay 6 nhiém trong moi truong.

100

%7

20.0um

7%
4000 3000 2000 1000 400
Wavenumber fem-1]

Hinh 1. Anh SEM (a) va phé FTIR (b) ciia than sinh hoc tir min cuea g6 keo
3.2. Thanh phdn, tinh chét ciia nwéc thdi chan nuéi lon sau bé biogas
Két qua phan tich mau chan nuéi lon sau khi xir Iy bang bé biogas duoc thé hién tai Bang 1.

Bang 1. Két qua phdn tich mét sé chi tiéu trong nwéc thai chan nudi lon sau bé biogas

Chi tiéu . &t qua -MT:
STT thir nghiém bon vi thKli'eI:g(}ll;gm eV I;/(IZ-(I;)tzlg)l(S/BTNMT

1 pH - 7,56 5,5-9
2 TSS mg/l 973,5 150
3 CcoD mg/I 464,80 300
4 BODs mg/I 227,88 100
5 Tong N mg/l 279,21 150
6 Tong P mg/l 79,3 -
7 Tong K mg/l 376,6 -
8 Coliforms MPN/100m| 11.000 5.000
*Chui thich:

QCVN 62-MT:2016/BTNMT [6]: Quy chuin k¥ thuét qudc gia vé chit luvong nudc thai chan
nu6i, Cot B - Gia tri C cua cac thong s6 6 nhiém trong nudc thai chin nudi khi x4 ra ngudn nudc
khong dung cho muc dich cap nudc sinh hoat.

Dua trén két qua phan tich chat lwong nudc thai chin nuéi lon sau biogas (Bang 1), c6 thé
nhan thy rang nuéc thai chan nudi lon sau khi qua bé biogas van chira ham lugng 6 nhiém vuot
muc cho phép theo QCVN 62-MT:2016/BTNMT [6, Cot B]. Cu thé, cic chi tiéu TSS (973,5
mg/L), COD (464,8 mg/L) va BODs (227,88 mg/L) vuot lan luot 6,5 1an, 1,5 lan va 2,3 1an so véi
gidi han cho phép, cho thiy ham lugng chét ran lo ling va chét hitu co trong nudc thai van con
cao. Didu nay phan anh hiéu suat xir Iy cua hé thong biogas chua dat t6i uu trong viéc loai bo
chat hiru co va can lo limg, lam tdng nguy co 6 nhiém nguon nudc tiép nhan.

Dong thoi, ham lugng tong Nito (279,21 mg/L) cao gip 1,86 lan ngudng cho phép, day 1a mot
yeu t6 nghiém trong do nito du thira ¢6 thé gay hién tuong pht dudng hoa, anh hudng ti€u cuc
dén hé sinh thai thay sinh. Mic du 'khong ¢6 quy dinh cu thé ddi véi tong photpho (79,3 mg/L)
trong quy chuén, gia tri nay cho thdy nudc thai chira ham lwong photpho cao, gop phan dang ké
vao nguy co phu dudng. Hon nita, Coliforms (11.000 MPN/100ml) vuot ngudng 2,2 lan, diéu
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nay cho thy nuéc thai cé nguy co gy 6 nhiém vi sinh, anh hudng dén sirc khoe cong dong néu
khong dugc xur 1y triét dé

Chi tiéu pH (7,56) nam trong ngudng cho phép (5,5-9), cho thiy nudc thai sau biogas cé tinh
trung tinh, thuan loi cho cac budc xir 1y tiép theo. Cac chi tiéu nhu tong Kali (376,6 mg/L) tuy
khong dugc quy dinh trong quy chuan ‘nhung cho thdy su hién dién cua cac chat dinh dudng c6
thé duoc tan dung trong néng nghiép néu nuéc thai dugc xir 1y phu hop.

So voi két qua nghién cuu cua Nguyén Thi Hong va cong su [12] tai Thira Thién Hué, cac chi
tiéu BODs, tong P, tong N thap hon, trong khi chi s6 TSS va COD cao hon (Ham lugng COD la
463 mg/L; BOD:s 1a 307 mg/L; TSS 1a 373 mg/L; tong N 14 536 mg/L; tong P 1a 318 mg/L). So
v6i két qua nghién ctru cua Lé Sy Chinh va cong su [13] tai huyén Yén Dinh, tinh Thanh Hoéa,
céc chi tiéu COD, TSS va tong N déu thap hon (COD 1a 1.110 - 1.700 mg/L; TSS 14 700 - 1.400
mg/L; tong N 13 300 - 410 mg/L).

3.3. Nghién ciu dnh hwong ciia pH dén khd ning xir Iy photpho trong nwéc thdi chin nuéi
sau biogas cria than sinh hgc

Thuc hién b tri 04 cong thirc thi nghiém, mdi cong thirc 1ap lai 03 1an voi do pH thay ddi tir 6
dén 9. Cho vao mdi binh tam giac 250ml 0,2g vat liéu SP600 va 50ml nuéc thai chin nudi, lic
150 phut. Sau d6, loc mau dé phan tich photpho. Ham lwong téng photpho trong nudc thai dau
vao 12 79,34 £ 0,27 (mg/L). Két qua cua thi nghiém duogc thé hién tai Hinh 2.

Dua trén dir liéu tir Hinh 2, chtng ta ¢6 thé phan tich chi tiét anh hudng cia pH dén hiéu suat xu
1y photpho trong nudc thai chin nudi sau biogas cua than sinh hoc. Két qua cho thay hiéu suat xir Iy
photpho thay dbi dang ké theo gi tri pH, véi pH = 7 1a diéu kién t6i uu cho qua trinh hap phu.

Cu thé, tai pH = 7, hiéu sult xu ly dat muc cao nhét, véi 32,33%, giam ham luong téng
photpho tir 79,34 + 0,27 mg/L xudng con 53,69 + 0,06 mg/L. Piéu nay cho thiy rang pH trung
tinh 1a diéu kién tdi wu dé cac nhom chirc trén bé mat than sinh hoc twong tdc manh me voi cac
ion photphat, cai thién qua trinh hdp phu. Cac nghién ctru trudc diy ciing da chi ra rang pH trung
tinh thuong tao diéu kién thuan loi cho su hép phu photpho, nh¢ vao sy hién dién ctia cac nhom
chtrc oxy héa nhu carboxyl va hydroxyl trén bé mat than sinh hoc.

O céac pH khéc, hiéu suét xir Iy photpho giam 5 rét. Tai pH = 6, hiéu suét 1a 23,55%, trong khi
& pH = 8 va pH = 9, hiéu suit 1an luot giam xubng 21,41% va 17,64%. Sy giam nay c6 thé dugc
giai thich boi su thay ddi tinh chat hoa hoc cua ca photphat va bé mat hip phu cta than sinh hoc
khi pH thay d6i. O méi truong axit (pH = 6), cac ion photphat c6 xu huong ton tai dudi dang

H,PO,, lam giam kha nang tuong tac véi bé mat than sinh hoc. Nguoc lai, & moéi truong kiém
(pH = 8-9), cac ion photphat chuyén sang dang HPO2 hodc PO,*, 1am giam &i lyc hap phu trén
bé mit than sinh hoc, ddng thoi anh huong dén dién tich cta cac nhom chire [14].

Két qua nay phu hop véi cac nghién ciru trude ddy, trong d6 cho thdy rang pH trung tinh 1a
diéu kién t6i uu cho qua trinh hap phu photpho bang vét liéu hip phu chira nhiéu nhom chirc oxy
hoa. Mot nghién ciru str dung biochar tir bun thai cho thdy hiéu suét xir Iy photpho cao nhat & pH
=7, dat hon 35%, tuong tu v&i hiéu suét ciia than sinh hoc tir miin cua gb keo trong nghién ciru
nay [8], [14]. Dleu nay nhin manh tAm quan trong cua viéc didu chinh pH trong cac quy trinh xir
1y nudc thai dé t6i wu hoa hi¢u suét hap phuy.

Nhu vay, co thé thdy rang pH trung tinh (pH = 7) c¢6 xu hudéng mang lai hiu qua xir ly
photpho cao nhét, sau d6 hiéu suit hip phu photpho cua than sinh hoc s& giam déan khi pH cao
mang tinh kiém (pH = 8 va 9) hay pH thap mang tinh axit lam giam hiéu suét do tic dong dén
hoat dong cua cac vi sinh vét va phan tmg hoéa sinh trong hé thong xu ly. Vay co thé két luan rang
pH =7 1a pH t6i wu dé than sinh hoc dat dwoc hiéu suat hip phu tot nhat.
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32,33

23,565

17,64

pH

Hinh 2. Anh hieong ciia pH dén hiéu sudt xir 1y photpho
trong nuwdc thai chan nudi sau biogas cua than sinh hoc

3.4. Pinh hwéng nghién civu xir Iy photpho trong nwéc théi chin nuéi bang hip phu béi than
sinh hoc

Duya trén cac két qua nghién clru, viée xur ly nudc thai chan nudi bang than sinh hoc tir min
cua go keo can tap trung vao mot s6 khia canh quan trong dé t6i wu héa higu qua xur ly. Dau tién,
can t6i wu hoa cu trac va dic tinh cta than sinh hoc théng qua viée nghién ctu cac didu kién
nhiét phan nhu nhiét d va thoi gian. Viéc nay sé& gitip ting cuong dién tich bé mat, kich thudc 16
rong va s6 lwong cac nhom chirc hoat dong nhu hydroxyl (-OH), carbonyl (C=0) va carboxyl
(COOH) trén bé mit than sinh hoc [15], [16]. Cac nhom chirc ndy c6 vai trd quan trong trong
viée tuong tac véi cac ion photphat trong nudce thai, tir 6 cai thién kha ning hip phu.

Ngoai viéc toi uu hoa diéu kién nhiét phan, viéc ap dung cac phuong phap hoat hoa hoa hoc
hogc vat Iy cling rat can thiét dé cai thién hiéu suit hip phu cta than sinh hoc. Cac nghién ctru da
chi ra ring hoat hoa bang cac tac nhan hoa hoc nhu KOH hoidc NaOH c6 thé tao ra cau trac xop
hon va ting cuong kha ning hap phu cua biochar [9], [16]. Viéc nay khong chi giup tang dién
tich bé mat ma con lam tang tinh kha dung ciia cac nhém chirc trén bé mit than sinh hoc, tir d6
nang cao hi€u qua xt ly photpho trong nudc thai chan nudi.

Két qua thyc nghiém cho tha'ly pH trung tinh (pH = 7) 1a diéu kién t6i wu dé than sinh hoc dat
hidu suat xir Iy photpho cao nhat. Do do, nghién ctru va ap dung cac phuong phap diéu chinh pH
hiéu qua trong hé thong xtr 1y 1a rat can thiét. Viéc duy tri pH & mirc t6i wu khong chi gitp ting
cuong kha nang hap phu ma con giam thiéu su hinh thanh cac ion photphat khong c6 kha ning
hap phu [10].

Can nghién ctru chi tiét co ché hap phu trén than sinh hoc, bao gém twong tac héa hoc va vat
ly gilra cac nhom chue trén bé mat than va céc ion photphat (H,PO,, HPO,>, PO4*) trong nudc
thai. Hiéu 16 hon vé co ché nay sé& glup t6i wu hoa quy trinh xir ly va néng cao hi€u qua xu ly
[17]. Nudc thai chin nudi sau biogas van chira ham lugng chét rin lo ling (TSS), chat hiru co
(COD, BODs) va vi sinh vat vuot ngudng quy dinh. Do do, can tich hop than sinh hoc véi cac
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cong nghé khac nhu xtr Iy sinh hoc hodc hé thong biogas da giai doan dé ting cudng hiéu qua xir
ly tong thé [18].

Nude thai sau xur Iy chira cac chat dinh dudng nhu Kali va Nito co thé duoc tai sir dung trong
néng nghlep, gop phan ‘xdy dung m6 hinh kinh té tuan hoan bén vimg. Viée tai sir dung nay
khong chi giup giam thiéu 6 nhiém ma con tao ra gia tri kinh té tir chat thai [19], [20].

Cubi cung, can xay dung cac md hinh xr 1y nudc thai chin nudi bang than sinh hoc & ca quy
mo nho (hg gia dinh) va quy mo 16n (trang trai). Viéc nay s€ gitip danh gia tinh kha thi va hiéu
qua kinh té ciia cac giai phap xur 1y nay. Nhimg dinh huong ndy khong chi gip giam thiéu 6
nhiém méi truong tir nude thai chan nudi ma con mé ra trién vong tng dung rong rii cta than
sinh hoc tir mun cua gb keo trong xir Iy nudc thai va bao vé moi trudng [21], [22].

4. Két luan

Nghién ctru di cho thdy nudc thai chin nuéi lon sau khi qua bé biogas van con chira ham
luong cac chat 6 nhiém vuot mirc cho phép theo quy chuan ky thuat hién hanh: TSS vuot 5,49
lan; COD vuot 0,55 lan; BODS vuot 1,27 lan; Tong N vuot 0,86 lan; Coliform vuot 1,2 lan.
Dong thoi két qua ciing khing dinh rang than sinh hoc ché tao tir min cwa gb keo 1a mgt vat liéu
tiém nang trong xur 1y photpho trong nudc thai chian nudi sau biogas, véi hiéu suit xir Iy cao nhat
dat 32,33% tai diéu kién pH trung tinh (pH = 7). Cac nhom chirc nhu hydroxyl (-OH), carbonyl
(C=0), va carboxyl (COOH) cing ciu tric xdp cta than sinh hoc déng vai tro quan trong trong
viée tang cuong kha ning hap phu. Tuy nhién, hiéu suit giam dang ké khi pH 1éch khoi gia tri tdi
uu, do anh huong cua sy thay dbi tinh chat hoa hoc cua photphat va bé mit hap phu. Viée tdi vu
hoa cAu tric va ap dung cac phuong phap hoat hoa la can thiét dé nang cao hiéu qua xir 1y, mo ra
tiém nang umg dung bén vimng trong bao vé moi trudng va tai st dung tai nguyén.
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Nghién ciru nay duoc hd trg boi Nhiém vu khoa hoc va cong nghé cip Pai hoc Thai Nguyén
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