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Tém tat. Nghién ctru nay danh gid hiéu qua cta hé thdng két hop than sinh hoc (biochar) va hd sinh hoc beo
tay (Eichhornia crassipes) trong viéc xtt Iy nude thai chan nuéi lon sau ham biogas. Két qua cho thdy nudc
thai ddu ra dat quy chuén cho phép sau bay gio xit ly bang hé thong xtt ly két hop. pH ctia nudc thai luén
6n dinh trong khoang 6,9-7,2. Trong khi hiéu suét xt 1y tong phot pho chi dat 58,8% thi hiéu sudt x ly ctia
cac thong s 6 nhiém khac nhw BOD5, TSS, COD, tong nito va amoni déu dat hiéu qua kha cao, 1an luot la
83,6, 88,9, 69,3, 88,3 va 98,1%. Bang chu y la hiéu sut xtx ly Coliform dat gan 100%. Véi thoi gian xt ly ngén
va hiéu suat xi 1y cao, hé thong xtr ly nudc thai chan nudi lon két hop gitra than sinh hoc va ho sinh hoc beo

tay cd trién vong ting dung rong rai trong thuc tién.

Tw khoa: hdm biogas, nudce thai chan nuéi lgn, than sinh hoc, xtt ly nuwde thai, ho sinh hoc
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Abstract. This study evaluates the treatment efficiency of a combination of biochar and water hyacinth
(Eichhornia crassipes)-based stabilization pond for the treatment of effluent from swine manure biogas
digesters. The results reveal that the treated effluent meets relevant national technical regulations. The
effluent pH is stable at 6.9-7.2. While the removal performance of phosphate reaches 58.8%, that of BOD5,
TSS, COD, TN and ammonium achieves 83.6, 88.9, 69.3, 88.3, and 98.1%, respectively. Most notably, the
removal performance of Coliform is almost complete. With its short treatment time and high treatment
performance, the proposed treatment system using both biochar and water-hyacinth-based stabilization
pond proves to be a promising treatment technology. It can be widely used to treat effluent from swine

manure biogas digesters.

Keywords: biogas digester, swine manure effluent, biochar, effluent treatment, removal performance

1  Patvan dé

San xuat khi sinh hoc (biogas) tir chét thai la giai phap tao ra loi ich kép: khéng chi giam
thiéu 6 nhiém ma con bién chat thai thanh nguén néng lwong sach hitu ich. Chinh vi vay, viéc
san xudt biogas tir cac ngudn phé phdm nong nghiép da pho bién & nhiéu nudc trén thé gidi tie
nhitng nam 1770, va sau d6 dwoc tng dung ¢ Viét Nam trong nhitng nam 1960 [2]. Cong hoa
Lién Bang Dtic 1a nudc san xuat biogas 16n nhat chau Au véi lugng dién tao ra tlr biogas xap xi
14 TWh vao nam 2014 va chiém khoang 13% tong san luong dién cua qudc gia nay [11, 13]. Tinh
dén thang 9 nim 2013, Vuong qudc Anh c6 hon 130 nha may 16n san xuat biogas. O cac nudc
chau Au, biogas chu yéu duoc st dung dé san xudt dién va lam nhién liéu xe hoi [11]. Nhiéu

phuong tién giao thong cong cong nhuw xe buyt, tau ¢ cac nudc chadu Au va mot s6 nude chau A
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da str dung biogas lam nhién liéu [13]. Cung vdi su phat trién vé viéc st dung biogas lam ngudn
nang luong ré thay thé cho nhién liéu hoa thach va giam phat thai khi nha kinh, viéc nghién ctiu
nang cao hiéu suét tao biogas tir cac nguén nguyén liéu khac nhau cling nhw nang cao hiéu qua
va xu ly triét d€ nguon chat thai lién quan, nhat la nwdce thai sau ham biogas da va dang dugc

nhiéu nha nghién cttu quan tam.

Trong nhirng nam gan day, biogas da tré nén pho bién ¢ Viét Nam, khong chi lam chat d6t
ma con duoc stt dung cho nhiéu muc dich khac nhau nhu thép sang, chay dong co hay chuyén
héa thanh cac dang nang luong khac stt dung cho cac thiét bi trong san xudt. Mot mét cung cap
ngudn nang leong cho nguoi dan, mat khac giup nguoi dan xi ly cac chat thai tir chan nudi va
cac hoat dong san xuat khac, cac hdm san xudt biogas ¢ cac ho gia dinh va trang trai chan nuo6i,
da gép phan bao vé moi truong va bao ton tai nguyén. Tuy nhién, cadc nghién ctru ting dung cac
cong nghé trong quan ly ngudn chat thai sau hAm biogas hién van con han ché, nhat 1a trong diéu
kién 6 nhiém mdi treong nhu hién nay. Khao sét thuee t& cho thay 100% nudce thai sau ham biogas
duoc thai truc tiép ra cac ao ho hodc kénh muwong. Médc du ham biogas c6 hiéu qua xt ly cao cac
chat 6 nhiém trong nuwdc thai chan nudi lon nhu COD (trung binh gidm 84,7%), BODs (trung binh
giam 76,3%) va SS (trung binh giam 86,1%) [10, 12], nhung gid tri ctia mot s§ thong s6 & nhiém
trong nuwdc thai dau ra van con cao nhw BOD5 (307 mg/L), COD (463 mg/L), SS (373 mg/L),
Coliform (10,6 x 106 MPN/100 mL) [10, 12], vuegt nhi€u lan so véi gia tri tdi da cho phép 6 cot B
ctua Quy chuan ky thuat qudc gia vé nudc thai chan nudi (QCVN 62:2016/BTNMT) [9]. Chinh vi
vay, viéc tiép tuc x ly nude thai sau ham biogas triede khi thai ra méi trueong 1a rat can thiét va
can phai xtt ly dong thoi nhiéu tac nhan gay 6 nhiém, déc biét 1a chat hitu co, nito, phdt pho va
tong s6 Coliform. Nhiéu giai phap ky thuat duoc trién khai nghién cttu va ting dung theo cac quy
mo va cong nghé khac nhau. Nhin chung, cac cdng nghé xt ly van chwra phit hop véi diéu kién
san xuét thuc tién ¢ Viét Nam, nhat 1a 6 khu vue ndng thon. Do vay, hé thong xi 1y nudce thai sau
ham Biogas st dung than sinh hoc (biochar) két hop v6i xtr ly sinh hoc sit dung cay beo tay
(Eichhornia crassipes) da duoc thiét ké nham gép phan giam thiéu 6 nhiém moi tredng & cac trang
trai san xudt chan nudi, dong thoi tai sit dung ngudn nuwde thai cung cap cho san xuat nong nghiép

hodc cac muc dich st dung khac trong di€u kién ngudn nudc ngay cang khan hiém nhw hién nay.

2 Dai twgng va phwong phap
2.1 Dditugng

D6i twong nghién ctru 1a nuwde thai tie chdan nuoi lon trude va sau hdm biogas cua ndm ham
biogas quy mo ho gia dinh va ndm ham biogas quy mo trang trai trén dia ban tinh Thtra Thién
Hué (Bang 1).
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Bang 1. Dic diém cac hdm biogas trong nghién cttu

Ky A S6 lon Thé tich K&t cau/Vat liéu
L2 Vi tri ham biogas e A A 1A
hiéu nuoi (con) ham (m?) xay ham
Hi Ho gia dmAh Ngu'ye~r1 Van Blnh,‘ phuong 15 3 Ham composite
Huong xuan, Thi xa Heong Tra
D Ho gia dll;lh Tra'n "l:hl Nhung, thzong 20 10 Ham composite
Huong Van, Thi xa Heong Tra
3 H§ gi~a dinh Lé V‘én Thiéu, xa Huong Toan, 30 15 Ham xay
Thi xa Huong Tra
Ha Holgla dn}h Ngl}yen TPanh Hai, xa Quang 30 15 Ham xay
Thai, huyén Quang Dién
Hb gia dinh Nguyén Duy Bay, xa Quang A
H> Vinh, huyén Quéang bién 5 16 Ham xay
Bat pht HDPE c6
Trang trai chan nudi lon khép kin tai Huwong i’i,t Pt L, io
Hé6 . . 200 70 két hop xtt 1y ho
An, thi xa Heong Tra .
sinh hoc
Lo a . R . Bat phu HDPE c6
H7 Tfang trai ch'fm nuoi lon tai Heong xuan, thi 500 150 két hop xtt Iy hé
xa Huong Tra. .
sinh hoc
Bat phu HDPE c6
Trang trai CP Truong Pai hoc Nong Lam, két hop xtir ly ho
HS8 , 3000 300 A
Dai hoc Hué sinh hoc va ho
lang
Bat phu HDPE c6
Trang trai chan nu6i Van Dung, xa Quang Eit P e S\O
H9 Thai, huyén Quang Dién 250 90 két hop xtt 1y ho
sy & sinh hoc
1A . Bat phu HDPE c6
T Trai H6 D ang Loi, huyé .
1o rang Trai HO Dung, Quang Loi, huyén 1000 100 kéthop xir 1y hd
Quang Dién .
sinh hoc

2.2 Phwong phap

Liy mau

Cac mau nudce thai tir cdc hAm biogas duoc 18y trong ba dot vao cac ngay: 26-5-2018 (dot
1), 20-8-2018 (dot 2) va 30-11-2018 (dot 3). Phuong phép 1dy mau tién hanh theo TCVN 6663-
3:2016 (ISO 5667-3:2012).

O mdi ham biogas 14y hai mau bao gom mot mau nude thai ddu vao ham biogas va mot

mau nudc thai sau ham biogas. Mau truede ham biogas duwoc 18y tai cong thai cua chuéng nuodi

vao thoi diém doi rira chudng (trong khoang thoi gian 16-17 gio 30) doi véi hd gia dinh va tai cac

cOng nudc thai tap trung trude khi vao hdm biogas ctia cac trang trai chan nudi tap trung. Mau

nudc thai dau ra 14y tai cac bé xa ctia ham biogas. Mau sau khi thu thap duoc bao quan lanh trong

qua trinh van chuyén va luu gitt trong t lanh ¢ phong thi nghiém.
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Phén tich mau

D6 pH duoc xac dinh theo TCVN 6492:2011 (ISO 10523:2008). Tong chét ran lo ltng (TSS)
duoc phan tich theo phwong phap SMEWW 2540. Nhu ciu oxi sinh héa (BOD5), nhu cau oxi hda
hoc (COD), amoni (NHs-N), tdng ni to (TN) va tong Phot pho (TP) dugc phan tich theo theo tiéu
chuan ctia APHA [1]; Coliform tong s6 duoc phan tich theo phuong phap MPN.

B4 tri thi nghiém

Heé thong xtt 1y duoc trién khai thiee nghiém tai khu xt¢ 1y nwéc thai chdan nudi cua trai chan
nudi cong nghé cao thudc Trueong Pai hoc Nong Lam, Dai hoc Hué, trong thoi gian tir thang 4
dén thdng 8 ndm 2019. Mau nuéc thai trude va sau x ly dwoc phan tich theo nhu md ta & muc
2.2. Cac két qua phan tich duoc so sanh véi QCVN 62-MT:2016/BTNMT ban hanh ngay 29 thang
4 ndm 2016. Cac thi nghiém dwgc tién hanh thuc hién ba 1an dé€ danh gid hiéu qua xt ly ctia hé
théng theo quy trinh xtt ly nhw trong Hinh 1.

Nudc thai tir hAm biogas dugc dan vao bé 1ang (kich thuedc bé 1dng 1,7 m (dai) x 1 m (rdng)
x 1,5 m cao). Sau 2 gid tai bé lang, 1,7 m3 nudc tir bé ling duoc bom vao bé loc sinh hoc (kich
thude bé lang 2 m (dai) x 1,8 m (réng) x 2,3 m (cao) bang Biochar véi hai 16p vat liéu: 16p 1
(ndm dudi cting) 1a 16p sdi duong kinh 1-2 mm c6 chiéu day 10 cm; 16p 2 1a than sinh hoc c6 chiéu
dai 1a 5 cm. Sau khi dugc xtt ly bang bé loc sinh hoc nhé giot 3 trong 2,5 gid, nwdc thai sé dugc
xu ly ti€p & bé 4 trong 4,5 gio. B& 4 cd kich thudce thude 4 m (dai) x 3 m (rong) x 2,5 m (cao), chira
beo tay voi mat do trong che phu 60% dién tich bé mat ctia hod sinh hoc. Sau 4,5 gio xw ly tai bé
loc sinh hoc c6 beéo tay 1dy mau nudc phan tich.

Hinh 1. So d6 quy trinh x& ly nuwéc thai chdn nudi sau ham biogas

1- B& lz‘ing co hoc; 2- Bom nudc; 3- B 1oc sinh hoc béng Biochar; 4- B€ loc sinh hoc str dung beo tay
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Thi nghiém dwgc dét ngoai troi, & diéu kién dnh sang tw nhién va nhiét d¢ 28-36 °C, nhim
danh gia hiéu qua xt ly nudc thai chan nudi lon sau biogas cua hé thong két hop than sinh hoc

va b€ loc sinh hoc trong beo tay. Thi nghiém dwoc 14p lai ba 1an.

3 K&t qua va thao luan
3.1  Mfc d6 6 nhiém nudc thai trwée khi xit Iy bang ham biogas

Két qua phan tich & Bang 2 cho thay gia tri ctia cac thong s& 6 nhiém BODS5, COD, TSS, TN
va tong Coliform trong nudce thai triedc xit ly bang ham biogas vuot qua gia tri t6i da cho phép &
cot B cia QCVN 62-MT:2016/BTNMT. Trong d6, thanh phan hitu co BOD va COD vuot 150-200
1an; cac chat dinh dudng thé hién qua thong s& TN vuot 1an lwot 1 200 va 3 1an; tong chat ran lo
ltng vugt 2-5 1an. Tong Coliform vuot hon 400 1an so v6i quy chudn cho phép. Nhu vay, nudce
thai chan nudi trréc hAm biogas cé mirc 6 nhiém rat cao va can phai dugc xt ly triede khi xa thai
ra mdi truong hodc tai st dung cho cac muc dich khac nhu san xuét nong nghiép. Cu thé'la thong
sO0 TN 6 mtec rat cao (1284-1960 mg/L). Gia tri TN trong nudc thai & muc cao c6 thé lam gia tang
ndng d6 amoni va nitrit trong nwdc dan dén phat sinh hién tuong tao nd hoa gay anh huéng xau

dén cac doi tuong thay sinh khi nwde thai duoc xa triee tiép ra cac thuy vuc xung quanh [5].

Bang 2. Két qua phan tich c4c thong sd ctia nwdc thai tai muwong dan tlr chudng, trai vao ham biogas

Thong sd
Téng
BOD:s COD T-N (N) TSS Coliform
Ham biogas pH (mg/L) (mg/L) (mg/L) (mg/L)  (MPN/100
mL)
H1 7302  1284+14  3.021+10 1724+10  327+1  3,0x10°
H2 70403  1270+14  2935+15 1510+1,0  298+1 1,2 x 108
H3 71+03  1237+26  2787+15 1905+1,0  221+2  31x10°
H4 75+03  1446+28  2903+15 1676+10  377+2  41x10°
H5 73+02 156722  2937+15 179015  237+2  31x10°
Hé 71+02  1.886+22  3585+15 2538+15  648+2 2,0 x 10°
H7 67+02 164120  3615+15 1783+1,0  413+2 24 x 10°
HS8 68+0,1 196062  3824+15 219015 77242 3,0 x10°
H9 69+02  18902+16  3768+10 1.869+15 73142  41x10°
H10 73+02  1875+13  3983+15 169110  639+1 40 x10°
Trung binh 71+02 160616  3336+15 1868+15  466+2 3,0 x 10°

Ghi chii: S&'liéu duoc trinh bay dang trung binh + d6 1éch chuédn (1 = 3).
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Két qua phan tich cac thong sd nuwdc thai chan nudi ctia nam ho gia dinh va ndm trang trai
c6 gid tri kha twong dong v6i mot s6 két qua nghién ctru vé gid tri ctia cac thong s6 6 nhiém nudc
thai chan nudi trude day [3, 7, 8 13]. Tuy nhién, ngoai viéc phu thudc vao quy mé va déi tuong
lon trong chudng tai thoi diém lay mau (dd tudi lon, lon nudi 1ay thit hay lon ndi), sy thay doéi
cua cac thong s6 nudce thai con phu thudc vao phuong thic nudi nhu loai thire dn va so 1an rira

chudng.

3.2 Chat lugng nwdc thai sau khi xi 1y bang him biogas

Két qua phan tich ¢ Bang 3 cho thdy ham biogas c6 hiéu qua xt ly rat 16n d6i véi nude thai
chdn nudi lon. Cu thé'1a hiéu suét xir ly BOD5 dat gan 53,4% (giam tir 1,606 xudng con 749 mg/L);
cua COD dat 42,2% (giam ttr 3,336 xudng con 1,928 mg/L); TN dat trén 66,8% (giam ttr 1,868 xuéng
con 621 mg/L); tong Coliform dat trén 98,4% (giam tir 3 x 108 xuéng con 4,6 x 106 MPN/100mL).
Tuy nhién, d6i chiéu véi Quy chudn QCVN 62-MT:2016/BTNMT thi tat ca cac thong s6 nay déu
vueot qua miee cho phép. Do d6, néu nudc thai sau ham biogas duwoc xa thai ra méi treong khong

qua xt ly sé anh huong nghiém trong dén moi tredng xung quanh, nhét la cac ngudn nude mét.

Bang 3. Két qua phan tich cac thong s6 nudc thai tai dau ra ctia hAm biogas

Théng s6
Ham biogas BOD5 CcoD T-N (N) TSS T-Coliform
pH (mg/L) (mg/L) (mg/L) (mg/L)  (MPN/100mL)

H1 6,7+02 56915  1865:20  719£10 28815 2,6 x 106
H2 7,320, 659+1,0  2028+15  743+21  342£15 5,4 x 10°
H3 6,5+0,2 622+15  1866+15  490+20  173%15 2,6 x 106
H4 71402 576+15  1430+15  596+20  185:15 5,7 x 10°
H5 7,2+02 585£1,0  1790+15  694%15 35915 4,5 x 106
H6 6,5%02 84220 186515  626+15  426%15 4,3 x 106
H7 7,2+02 940+15  2380+15  671%15  577+15 3,2 x 10°
HS 6,4+0,1 983+2,6  2266+15  660+15  623%15 6,3 x 10°
HY 6,8+0,1 877+2,1  1737+1,0  542%10 58315 7,6 x 106
H10 7,0+0,1 842+1,0 205015  472%21 56915 3,6 x 106

Trung binh 6,9+02 749+1,6  1928+15  621%20  413:16 4,6 x 10°

Ghi chii: S&'liéu duoc trinh bay dang trung binh + d6 1éch chuédn (1 = 3).
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Bang 4. Két qua gia tri trung binh ctia cac thong s6 nudc thai sau hdm biogas ctia hd gia dinh va trang trai

A Thong s6
Quy mo
ham pH BOD5 COD T-N (N) TSS T-Coliform
(mg/L) (mg/L) (mg/L) (mg/L) (MPN/100mL)
Ho gia dinh 69+03 602+377 1769 + 222 648 +£104 269 + 86,6 4,2 x 100
Trang trai 68+03 896+627 2060 + 267 594 + 85 556 + 75 5 x 100

Két qua Bang 4 cho thdy gia tri cac thong s6 nude thai nhue BOD5, COD va TSS sau ham
biogas quy mo trang trai cao hon so véi gia tri nudce thai sau ham biogas quy mo ho gia dinh. Gid
tri BOD5 va COD sau ham biogas quy mo ho gia dinh 602 + 37,7 va 1769 + 222 mg/L trong khi ¢
ham biogas quy mé trang trai 1a 896 + 62,7 va 2060 + 267 mg/L. Tuy nhién, hiéu suat x ly BOD5
va COD ctia hai loai hAm nay hdu nhu khong c6 sy khac nhau va ndm trong khoang 70-80%.
Tuong tu, gid tri TSS sau xtt ly 6 hdm biogas quy md ho gia dinh (269 mg/L) thdp hon rat nhiéu
so vOi quy md trang trai (556 mg/L). Nguyén nhan c6 su khac nhau cé thé do gia tri nude thai
dau vao c¢6 su khac nhau do dédc diém d6i twong nudi, phuong thicc nudi, mat d6 lon trong

chudng, d6 tudi lon trong chudng cling nhu luong nude va s6 1an rita chudng.

3.3  Hiéu qua xit Iy nwdc thai sau hAm biogas bang hé thong két hop than sinh hoc va hé loc
sinh hoc

Két qua thir nghiém hiéu qua xt¢ Iy nuedc thai chan nu6i lon sau ham biogas duoc tién hanh
1ap lai ba lan trong thoi gian tir thang 4 dén thang 8/2019. Mau nude dwoc thu tai ba vi tri ctia hé
thong két hop nhu sau:

Vi tri 1: Nwdc thai sau ham biogas (trude khi vao bé loc) tai thoi diém xw ly

Vi tri 2: Nuwdc sau khi xt ly bang bé loc nhé giot stt dung than sinh hoc

Vi tri 3: Nuwdc thai sau 4,5 gio xi ly bang ho sinh hoc sit dung beo tay

Két qua phan tich chat lwgng nudce thai theo cac phwong phap mo ta ¢ muc 2.2 dugc trinh
bay trong Bang 5. Gia tri pH khong thay d6i nhiéu trong khi cac thong s6 khac thay ddi ro rét
trong qua trinh xt ly. O giai doan 2 xt¢ ly bf?mg loc nho giot sit dung vat liéu than sinh hoc, ham
lwong NH; giam manh trong qua trinh xt ly: tir 259 xudng 104 mg/L. Ham luong nay tiép tuc
giam xudng con 4,8 mg/L sau 4,5 gio xtt 1y 6 ho sinh hoc tha beo tay. Twong tu, gid tri cua thong
s0 BOD5 va COD ciing giam manh trong quad trinh xw ly: ttr 360 va 864 mg/L xudng 59 va 265
mg/L twong tng sau xtt ly bang hé thdng két hop.
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Bang 5. Chit luong nudc thai sau xtt ly theo ting cong doan cua hé théng

Cac cong doan xit ly

’ Nuée thai Nuoc thai sau Nuwoc thai Nuwoc thai QCVN 62-
Thong s6 diu vio ham biogas tai sauxwely  sauxiwlyhé MT:2016/BTNMT
thoi diém xitly  loc nho giot sinh hoc (Cot B)
pH 6,7 7,8 7,2 7,7 55-9
NH! (mg/L) 424 259 104 438 -
BODS5 (mg/L) 784 360 148 59 100
COD (mg/L) 1600 864 472 265 300
TSS (mg/L) 1069 673 363 75 150
TP (mg/L) 11,6 8,5 52 3,5 -
TN (mg/L) 1431 668 218 78 150
Total coliform =, 5 ¢ 2,9 x 106 4,3 % 10° 2,9 % 10° 5000
(MPN/100mL) ' ' ' '

Ghi chii: Cot B = : Nudc thai ra ngudn ti€p nhan khong dung cho muc dich cdp nudc sinh hoat;
- : Khéng dugc thé hién trong QCVN 62 MT:2016/BTNMT.

D6i véi cac thong s6 khac, hiéu qua xui ly bfing loc nho giot sit dung vat liéu than sinh hoc
cing twong d6i cao. Ham luwong TN giam dang ké, tir 668 xudng con 218 mg/L. Trong khi d6,
ham lueong TP chi giam nhe tir 8,5 xudng 5,2 sau x& ly. Gia trj tong Coliform, giam tir 2,9 x 106
xudng 4,3 x 102 MPN/100 mL. Tuwong tu, ham lwgng TSS giam tir 673 xudéng 363 mg/L. Nhu vay,
két qua phan tich chat luong nudc thai trong Bang 5 cho thay rang hé théng xtt ly c6 hiéu qua rd
rét. Gid tri cc thong s& 6 nhiém duoc khao sat déu giam manh sau céc cong doan xtt ly khac nhau
va déu dat yéu ciu xa thai theo quy dinh cia QCVN 62-MT:2016/BTNMT cét B.

Hiéu suat xt ly qua tirng cong doan ctia hé thong duoc trinh bay ¢ Bang 6. Két qua phan
tich cho thay hé thong c6 hiéu qua xi 1y rat 1én déi véi nudce thai chan nudi lon. O giai doan xtr
ly bang loc nhé giot st dung vat liéu than sinh hoc, hiéu qua xtt Iy duoc danh gia thong qua cac
thong s6 NHZ, BOD5, COD, TSS, TN, TP va Coliform tong. Két qua cho thdy than sinh hoc ¢
hiéu qua cao trong viéc xtt ly nwdc thai chan nudi; trong d6 hiéu qua x ly cao nhat 1a Coliform
tong (dat 90,8%) va tong ni to dat 67,3%. Tuy nhién, hiéu qua xtt ly BOD5 va COD ciing nhu TP
cua than sinh hoc chi dat 1an lwgt la 58,9, 45,4 va 38,8%. Qua danh gia so sanh véi quy chuan
QCVN 62-MT:2016/BTNMT thi hau hét cac thanh phan nay déu chua dat yéu cau xa thai. Ham
lwong cac thanh phan nay tiép tuc giam xudng & giai doan xtt ly tiép theo bang hé sinh hoc str

dung beo tay.
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Bang 6. Hiéu qua xt ly nwedc thai sau tirng cong doan

Hiéu suat xi ly

Thongss  Céongdoanxit1y locnho giot 08 i‘r’;“l:‘; 1y loc I{Cf:l?;:h’;fl ;5'
mg/L % mg/L % mg/L %
NH, (mg/L) 155 59,8 99,2 95,4 2542 98,1
BOD5 (mg/L) 212 58,9 89 60,1 301 83,6
COD (mg/L) 392 454 207 51,5 599 69,3
TSS (mg/L) 310 46,1 288 79,3 598 88,9
TN (mg/L) 450 67,3 140 64,2 590 88,3
TP (mg/L) 3,3 38,8 1,7 32,7 5,0 58,8
Z\;’;‘Lﬁggg 2,9 x 106 90,8 1,4 x 10° 32,6 2,897 x 106 99,9

Két qua xtr ly ctia hé thong két hop than sinh hoc va ho sinh hoc cho 1,7 m? nudc thai sau
ham biogas cho thdy BOD5 dat hiéu suat xtr ly dat gan 83,6%; hiéu suat xt ly COD dat 69,3%;
ham luong NHZ dat 98,1%. Hiéu suat xtt ly ctia hé thong déi véi TN va TP dat 88,3 va 58,8%.

Hiéu suat x ly Coliform tong dat gan 100%. D6i chiéu véi quy chudn QCVN 62-
MT:2016/BTNMT c6t B, tat ca cac thong sd khao sat déu dat mic cho phép. Nhu vay, néu dugc
xtt Iy mot cach hiéu qua sau khi qua hé thong xt ly két hop hai giai doan, nuéc thai sau ham
biogas cé thé xa thai ra moéi truong ma khong gay anh huwong xau dén moi treong xung quanh,

va khong gay anh huong dén ngudén nudc mét cling nhw dat san xuat.

Hé thong x ly két hop hai giai doan cho thay hiéu qua xt 1y cao nhat dat duwoc d6i véi
mat d6 vi khuan thé hién qua tong Coliform (dat 99,9%) va cac thanh phan httu co thong qua
BODs, COD va TSS. Ngoai ra, hé thong con cho thay c6 hiéu qua xt ly d6i voi cac chat dinh dudng
gdy hién tuong pht dudng nhu TN va TP; trong dd, hiéu qua x& ly d6i véi TN (88,3%) cao hon
so voi TP (58,8%). Két qua nghién ctru trén day ciing cho thdy cac hiéu qua xi ly ¢6 gia tri twong
dong voi két qua nghién ctru ctia Lé Qudc Vi va cs. trong viéc ting dung cong nghé xtt ly nudc
thai chan nudi sau hdm biogas quy mé hd gia dinh & khu vuc d6ng béng séng Ctru Long bang
phuong phap hap phu than sinh hoc két hop véi oxy hoa bac cao (ozon) [3]. Véi cong nghé nay,
hiéu suat xtr ly nuwdc thai cho cac néng hd chan nudi lon sau ham biogas dat gia trj twong ting la
COD giam 87%, BOD giam 92%, TN giam 56%, TP giam 81,7% va tong Coliform c¢ gia tri twong
dong, giam 99,9%. Tuy nhién, bé day 16p than sinh hoc va s6 16p sé anh hudng dén luu luong
cting nhu thoi gian luu nudc & bé loc nho giot, nén viéc danh gia hiéu qua cua hé thong lam co
s0 cho viéc ting dung vao thuc tién san xuat can phai tién hanh thém céc thi nghiém khac.
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Két qua xt ly cua hé thdng két hop trong nghién ctru nay tot hon so voi nghién ctru trude
day vé xtit Iy nuede thai chan nudi ctia Seni Karnchanawong va Jaras Sanjitt véi mo6 hinh xt ly
nudc thai bang thuc vat ndi la rau véi md hinh xu ly nuoc thai bang thuc vat ndi 1a rau mudng
hiéu suat x 1y ctia hé thdng d6i voi BOD5 va COD dat 34,5 va 67,5% [5]. Tuy nhién, hiéu qua x&
ly dinh dudng ctia hé thong két hop trén day thap hon md hinh xt ly bang dat ngap nudc kién
tao voi thiét ké'hé thong thuc vat thuy sinh la cé lau [4]. Cu thé, hiéu qua xir ly bé“mg md hinh dat
ngap nudc kién tao d6i voi TN va TP dat 88,2 va 99,6%. Tuy nhién, két qua x& ly Coliform ctia
nghién cttu nay cao hon so véi cac nghién ctru ciia Karnchanawong va Sanjitt va cua H6 Bich Lién
va cs. [2, 10].

4  Kétluan

Két qua khao sat va phan tich chat luong nudc thai chan nuéi lon truede va sau ham biogas
cho thay hiéu qua xt ly cac chét hitu co thong qua hai gia tri BOD5 va COD cling nhw ham luong
dinh dudng thong qua TN va TP dat két qua kha cao. Trung binh, gia tri COD giam 42,4% va
BODS5 giam 53,4%, TSS giam 11,4%. Gia tri dinh duwong thong qua TN va TP giam 53,3 va 26,7%.
Tuy nhién, cac cac chat 6 nhiém sau hAm biogas van con khé cao, viot quy chudn cho phép nhiéu

lan, dac biét 1a chat dinh duwdng vuot 5-7 1an va cac chat hitu co vuot 5-10 lan.

Véi hé thong xtt ly nude thai duoc dé xuat bang két hop phuong phép loc nhé giot stv dung
than sinh hoc va xtt Iy ho sinh hoc bang cay beéo tay, két qua phan tich cho thay hiéu suat xu ly
cac chat 6 nhiém kha cao: BOD5 dat 83,6%; COD dat 69,3%; TN va TP dat 88,3 va 58,8%. Dang
chu y 1a hiéu suat xit Iy NH; va tong Coliform dat hiéu qua rat cao, 98,1% va gan 100%. Tuy nhién,
nghién ctru nay chwa mo ta chi tiét thoi anh huong ctia bé day 16p than sinh hoc, thoi gian luu &
bé lang tac dong dén hidu sudt xir ly. Vi vay, cac nghién ctru tiép theo can danh gid cu thé hon
cho qua trinh xtt Iy bang bé loc nhé giot cé sit dung than sinh hoc véi cac thong s& ki thuat nhu
bé day 16p loc, thoi gian luu nudce trong bé, sd 16p loc hay tinh chat ctia than sinh hoc ¢6 anh
huong dén hiéu qua xtr ly ctia hé thong.
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