BAI BAO KHOA HOC

PANH GIA KHA NANG TAI CHE BUN SINH HQC TU QUA TRINH XU LY
NUGC THAI HU'U CO NONG PQ CAO BANG PHUONG PHAP BUN HOAT
TINH HIEU KHI CO BO SUNG CHE PHAM VI SINH CMs

Pham Nguyét Anh', Nguyén Thi Lién', Nguyén Thi Lan Hwong'

Tém tit: Viéc xdc dinh thanh phan va tinh chat cia bin thai la can cir dé lya chon huéng xie Iy, quan
Iy phit hop. Nghién ciru ndy nham danh gié kha ndng tai ché thanh phdn hitu co cia bin sinh hoc tir qud
trinh xir Iy nuée thai ché bién sita bang bun hoat tinh hiéu khi ¢é bé sung ché pham CMs. Két qua cho
thay, bim ¢é pH trung tinh, dé am cao (99%). Ham lwong chat hitu co tong sé (2,25 mg/kg), tong nito
(2.932 mg/kg), va tong photpho (509 mg/kg) déu & mirc thap nhung tong kali twong doi cao (5.559
mg/kg). Ham leong kim logi ndng Cu, Zn, Cd, Pb, Ni, Hg va mét sé thanh phan nguy hai nhie Cr**, tong
xyanua déu dudi nguéng cho phép ciia QCVN 50:2013/BTNMT ciia Bé Tai nguyén va méi truong va
Théng tw 41/2014/TT-BNTPTNT ciia Bé Nong nghiép va Phdt trién néng thon. Khéng phat hién thdy E.
Coli va Salmonella trong bun sinh hoc, va Coliforms o muc 83 CFU/g. Nhw vay, bun sinh hoc phu hop
dé tai ché thanh phdn hitu co nhung can nghién ciu phéi trén véi cdc vt liéu gidu hitu co va dinh
dudng dé thu dwoc san pham dat chat leong svr dung.

Tir khéa: Bun sinh hoc, chét nguy hai, dinh dudng, tai stt dung, kim loai nang.

1. GIOI THIEU CHUNG

Quan Iy bun thai 1 yéu cau bat budc trong
phép ludt bao vé moi truong cia nude ta. Luat
Biao vé moi trudng 2020 s6 72/2020/QH14 cb
hiéu luc tir 01/01/2022 quy dinh bun thai tir hé
thdng xtr Iy nude thai phai dugc quan Iy theo quy
dinh ctia phap luat v& quan Iy chét thai ran; bun
thai c6 yéu t6 nguy hai vugt ngudng quy dinh phai
dugc quan 1y theo quy dinh cia phap luat vé quan
Iy chét thai nguy hai. Nghi dinh 80/2014/ND-CP
vé thoat nude va xir Iy nude thai cling di quy dinh
ddc tinh cta bun thai 1a can ctr dé lwa chon cong
ngh¢ xtr 1y. Bo Tai nguyén va moi truong da ban
hanh QCVN 50:2013/BTNMT - Quy chuan k§y
thuat qudc gia v& ngudng nguy hai ddi véi bun
thai tir qua trinh xir Iy nude 1am co s¢ dé phan
dinh va quan 1y bun thai.

Thanh phan, tinh chat ciia bun thai thay d6i
tuy thudc ddi tuong nude thai, cong nghé xir 1y,
diéu kién méi truong nhu nhiét do, d6 4m
(Wang et al., 2008) va la can cu dé lya chon
hudng xir 1y, quan ly phu hop (Yan et al., 2009).

! Khoa Héa va Méi truong, Truong Pai hoc Thity loi

Bun sinh hoc dugc dinh nghia la chét ran hiru co
c6 ngudn gdc chu yéu tir quéa trinh xu 1y sinh
hoc nudc thai va co kha ning dugc tai ché an
toan thanh chit dinh dudng cho dét, 6n dinh dt
(Viét-Anh va nnk., 2017).

O Viét Nam di co cac nghién ctru vé thanh
phan tinh chat caa bun tir hd d6 thi (Thing,
2015; Tién, 2013), bun ao nudi tom (Van &
Duy, 2019) dé trng dung dé lam phan bén, hoic
lam chat dbt. Phuong va nnk. (2016) nghién
ctru dic tinh bun thai tir hé théng xur 1y nude
thai cia nha may san xuét bia & tinh Soc Trang,
Tién Giang va Bac Liéu; va nha may ché bién
thuy san & Dong Thap, An Giang, Hau Giang,
Tién Giang, va Bac Liéu cho théy bun thai cua
mot s nha may phu hop dé tai s dung lam
phan hiru co. Nghién ctru bun tir hé théng xtr 1y
nudc thai tdp trung cia khu cong nghi¢p An
Nghi¢p, tinh Séc Trang voi 80-90% la nudce
thai ché bién thuy san cho thiy cac chat doc hai
trong bun thai khong gdy anh huong nhiéu cho
qué trinh U phan compost va c6 thé st dung
lam phan bon (Khanh va nnk., 2017).

Qua trinh bun hoat tinh truyén théng c6 kha
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nang x\r 1y chat hitu co voi ndng d6 COD < 1.000
mg/L (Tchobanoglous & Burton, 2003). Qua trinh
nay bi anh hudng béi cac yéu td ban dau nhu nhiét
do, pH, néng do chét hiru co, néng do mubi, kim
loai nang... Mot sb cai tién nhu bd sung ché phém
vi sinh chtra enzyme gilip 1am tang hiéu qua xu ly
clia qua trinh bun hoat tinh nhung c6 thé 1am thay
d6i thanh phan, tinh chit bun sinh hoc. CMs
(Catalyst Microorganism Support) 1a ché pham
enzyme dang bot duogc san xuét tai Nhat Ban nam
2012 va da duoc tng dung dé xur Iy thanh cong
nude thai bi 6 nhiém chat hitu co (Kazumi, 2019).
CMs cung cap enzyme xuc tac cho qua trinh xir 1y
bang cach pha v& mang té bao vi sinh vat gitp cac
chit hiru co va dinh dudng d& dang di chuyén qua
vo té bao, sau cung chét hitu co dugc chuyén hoa
thanh CO, va nuéc. Viée bd sung ché phdm CMs
lam giam anh huéng ctia ndng do chét hitu co ban
dau 1én qua trinh xr 1y nén ngay ca nudc thai co

nong d6 cao nhu nude thai ché bién thuy san, ché
bién sira... van co thé xir Iy tot.

Muc tiéu cua nghién ciru nady nhiam xac dinh
thanh phan, tinh chét ciia bun sinh hoc tir qua trinh
xtr Iy nude thai ché bién sira bang phuong phap
bun hoat tinh hiéu khi ¢6 bd sung ché phim CMs
va danh gia kha ning tai ché thanh phan hitu co
compost.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Nwéc thai hiru co ndng dé cao

Pbi twong nude thai hiru co ndong do cao sur
dung trong nghién clru nay la nudce thai tir qua trinh
san xuat sira. Nude thai duoc 1y sau bé ling so cap
tir hé théng xir Iy nudc thai cia mot nha may san
xudt sita co gia tri BODs dao dong tir 20.000 dén
40.000 mg/L sau d6 pha lodng bang nudc may dén
céc ndéng do nghién ctru. Bang 1 thé hién tinh chat
ctia nudc thai dau vao qua trinh xir 1y.

Bang 1. Tinh chét nwéc thai diu vao qua trinh xir 1y hiéu khi c6 bo sung ché pham CMs
(B. T. Thity va nnk., 2022)

Chi tiéu Don vi Gié tri QCVN 40:2011 (cot B)
COD mg/L 4300 + 70 150
BOD; mg/L 3960 + 53 50
T-N mg/L 50,0 £ 2,5 40
T-P mg/L 7,0 +1,1 6
TSS mg/L 550 + 50 100

2.2. H¢ thong xir 1y hiéu khi bing bun
hoat tinh

Hinh 1 mé ta hé thong xir 1y nude thai bang
bun hoat tinh cong sudt 40 L/ngay dugc van
hanh tai phong thi nghiém K§ thuat moéi truong,
thuoc Khoa Hoa & Moi trudong, trudong Pai hoc
Thuy loi. Hé théng chay lién tuc trong 20 ngay
dé xur 1y nudc thai co tinh chit nhu Bang 1.
Nude thai duge dua vao bé chira nudce thai dau
vao ¢6 dung tich 80 L. Bom dinh luong cip
nude thai véi luu lugng 1,7 L/h vao hé théng.
Nude thai duoc dua vao bé suc khi 1, sau d6
sang bé suc khi 2 dé thuc hién qua trinh oxy héa

cac chat hiru co va chuyén hoa nito. Thé tich
van hanh mdi bé suc khi 1a 48 L. Thoi gian luu
nude trong mdi bé 1a 28 h. Ham lugng MLSS
trong bé suc khi dugc duy tri & muc 5.000
mg/L. Ché pham CMs dugc bd sung vao bé suc
khi 2 nhim ting cudng hiéu qua xir 1y. Sau qua
trinh syc khi, nuéc thai duoc dua sang bé léng
dé ling cac bong bun hoat tinh. Nudc sau ling
s& tran qua mang thu ra ngoai. Bun & day bé
ling duoc bom mot phan quay tré lai bé suc khi
1 dé duy tri luong vi sinh véat trong bé, mot phﬁn
s& dua vao bé chira bun. Luong bun tuan hoan
vé bé suc khi 1 14 6,5 L mdi 4 h.
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1. Bé chira nuoc thai dduvao 5. Bélang
2. Bé suc khi 1 6. Bom bun
3. Bésuckhi2 7
4. Bé& chirabun 8. May théi khi

. Nuwdc thai
T sau xr ly

Je

Puwdng nuwéc thai

. Bom dinh lwgng nwérce thai

—-—== DPuwong bun

Hinh 1. So @ hé thong xir Iy hiéu khi mede thai bang bin hoat tinh

2.3. Bun sinh hgc

Mau bun sinh hoc duge iy mot 1an tir bé léing
bun cua hé théng xtr 1y hiéu khi nudc thai ché bién
sita c6 bd sung ché phdm CMs (bé 5, Hinh 1) vao
ngay thtr 15 clia qua trinh xtr Iy. Mau duoc phan tich

tai Phong phan tich doc chat méi truong (Vilas 386
— Vimcerts 079) thuoc Vién Cong ngh¢ méi truong,
Vién Han 1am khoa hoc va cong nghé Viét Nam.

Phuong phap phan tich cac chi tiéu trong mau
bun sinh hoc dwoc thé hién trong bang 2.

Bing 2. Phuwong phap phan tich cac chi tiéu ctia méu bun sinh hoc

TT Théng s6 DPon vi Phwong phap phin tich
1 |oH ) US EPA Method 9040C+
US EPA Method 9045D
2. Tong photpho (P) mg/kg TCVN 8940:2011
2 . TCVN 8660:2011 +
3. | Tongkali (K) mPKe | S EpA Method 6020A
4. | Téng nito (N) mg/kg TCVN 6498:1999
5. | Chat hitu co téng s6 (OM) mg/kg TCVN 6642:2000
6. | Téng xyanua gk US EPA Method 9013A + US EPA Method 9010C
+ US EPA Method 9014
7. | Do6am % TCVN 6648:2000
TCVN 8662:2011 +
8. | KO % US EPA Method 6020A
9. | P,0s % TCVN 8661:2011
10. | Nito hitu hiéu mg/kg TCVN 5255:2009
11. | E.coli CFU/g TCVN 6187-1:2019
12. | Coliforms CFU/g SMEWW 9221.B&E:2017
13. | Salmonella CFU/g TCVN 9717:2017
14. | DPdng (Cu) mg/kg US EPA Method 3051B + SMEWW 3125:2012
15. | Cadimi (Cd) mg/kg US EPA Method 3051A + SMEWW 3125B:2017
16. | Chi (Pb) mg/kg US EPA Method 3051A + SMEWW 3125B:2017
17. | Kém (Zn) mg/kg US EPA Method 3051A + SMEWW 3125B:2017
18. | Niken (Ni) mg/kg US EPA Method 3051A + SMEWW 3125B:2017
19. |Hg mg/kg US EPA Method 3051A + SMEWW 3125B:2017
20. | Cr* mg/kg US EPA Method 3060A + US EPA Method 7196A
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3. KET QUA VA THAO LUAN

3.1. pH va dd 4m ciia bun sinh hoc

pH 12 mot trong nhirng thong s6 quan trong dé
danh gia kha ning tai sir dung hodc tai ché bun
cho dat trong vi pH ctia bun anh huéng tryc tiép
t6i do pH cua dat va sy hdp thu kim loai ctia dat
cling nhu cta cdy trong trén dat (Yan et al., 2009).
Mau bun sinh hoc trong nghién ciru nay c6 pH =
7,1. Két qua nay ciing twong ddng vai cac nghién
cu vé bun hoat tinh pH = 65 8,0
(Tchobanoglous & Burton, 2003), bun thai cua hé
thong xir 1y nude thai san xudt bia, ché bién thuy
san pH = 6,15 — 7,6 (Phuong va nnk., 2016), ché
bién ca da tron pH = 7,3 (Oanh & Diéu, 2015).

D6 4m cua bun sinh hoc 1d 99%. C6 thé thiy do
am ctia bun kha 16n, dong nghia vai thé tich bun 16n
can duogc luu y vé ca van d& ky thuat va chi phi trong
qué trinh thu gom, xur 1y. Gid tri nay phu hop voi
nghién ctru vé& d6 4m cua bun thir cip 98,5 — 99,6%
(Viét-Anh va nnk., 2017) nhung cao hon d¢ 4m cua
bun thai tir hé thong xir Iy nude thai san xuat bia va
ché bién thuy san (74,95% — 86,19%) (Phuong va
nnk., 2016). C6 thé giai thich nguyén nhan 13 miu
bun sinh hoc trong nghién ctru 1a bun thtr cép (bun
hoat tinh) con mau bun trong nghién ciu cua
Phuong va nnk. 1a bun thai phat sinh tir toan bo hé
thong xr Iy nudc thai nén bao gdm ca bun so cip va

bun tir cdc qua trinh xir Iy khac trong day chuyén
cong nghé xir Iy va da duoc ép loai nudc hodc ling
trong bé ling bun. D6 4m cua miu bun sinh hoc
trong nghién ctru cling cao hon bun tir nha may xtr
Iy nuée thai ché bién ca da tron di qua may ép tach
nudc (85%) (Oanh & Digu, 2015).

Nhu vay c6 thé thdy gia tri pH va d6 4m cua
bun sinh hoc tir qua trinh xir 1y hiéu khi bang bun
hoat tinh c¢6 bd sung ché phim CMs phu hop dé
phdi tron 1 phan hitu co.

3.2. Ham luwgng hiru co va dinh dudng cua
bun sinh hoc

Két qua phan tich thanh phan dinh dudng cia
bun sinh hoc tir hé théng xtr 1y hiéu khi nuée thai
ché bién sira co bd sung ché pham CMs duoge thé
hién trong bang 3. Pay 1a cic thanh phan can thiét
cho sy phat trién cla cay tréng, thé hién dic tinh
“phan bon” ciia bun thai. Két qua cho thdy ham
lwong chat hitu co trong mau bun sinh hoc thip
(2,25 mg/kg). Ham luong dam tong s6 (tong N) 1a
2.932 mg/kg. Gia tri ndy cao hon bun tir hé thng
thoat nudc & Pa Nang (1.290 — 1450 mg/kg), bun
day hd Tay & Ha Noi (2,2 — 28,2 mg/kg). Ham
lugng dam hiru hiéu (N hitu hiéu) ctia mau bun
sinh hoc 14 47,9 mg/kg, thap hon rat nhiéu so véi
bun thai cua nha may xtr Iy nude thai bia, thiy san
(1.200 — 7.400 mg/kg).

Bang 3. Ham lrong dinh dwdng trong méu bin sinh hoc tir bé xir Iy hiéu khi nwéc thai

che bién sira c6 bo sung che pham CMs so sanh voéi cac nghién ciru khac

) Chit hfrux Téngnito | Téng kali Tong phot N1t(.1Ah1'ru K,0
Vit liéu co tong 6 (mg/kg) (mg/kg) pho hiéu %) P,05(%)
(mg/kg) (mg/kg) | (mg/kg)
Bun sinh hoc trong 2,25 2.932 5.559 509 479 0,67 0,002
nghién ctu ndy
Bun hé thong thodt 1.290 - 620 -920
nudc &Da Ning 1.450
Bun day ho Tay ? 2,2-282 2547
Buin xit Iy nude thai bia, 1.200- 0,05- 1,04 -5,54
thiy san 7.400 0,36
Bun ao nudi tom 0,03-0,5
Nghé An
Ghi chi:  “-7: 56 liéu thiéu

Nguon: VThity va nnk., 2017; @Ban QLDADTXD céng trinh cdp nude, thodt nuwée va moi truong,
2018; @ Phwong va nnk., 2016; “Vin & Duy, 2019
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Ham luong phdt pho tong sé (lan tong sd) cia
mau bun sinh hoc (bang 3) 1a 509 mg/kg, thdp hon
so v6i bun tir hé thong thoat nude & Pa Ning (620
— 920 mg/kg) va cao gip 2 lan lugng P cé trong
tram tich day ho Tay (254,7 mg/kg). Ham luong
lan hiru hiéu (P,Os) 1a 0,002% (twong duong 20
mg/kg), thip hon 40 — 700 lan so v6i ham lwong
lan hitu hiéu cua bun thai ao nudi tdm ciia mot sb
khu vuc tai Ngh¢ An (0,03 — 0,5% tuong duong
687 — 11.455 mg/kg). So va4i1 bun thai tir nha may
xu ly nude thai bia va thuy san (1,04 — 5,54%),
ham Iuong lan hiru hiéu ciia mau bun sinh hoc
trong nghién ciru thap hon tir vai tram dén vai
nghin lan.

Két qua trong bang 3 cho thiy ham lwong K
tong s6 va K hitu hiéu 1an luot 1a 5.559 mg/kg
va 0,67%. Co6 thé thdy rang miu bun sinh hoc
chtra thanh phan K hitu hiéu cao hon cic méiu
bun thai tir nha may xur Iy nude thai bia va thuy
san (0,05 - 0,36%).

V6i cac thanh phan dinh dudng duoc xac dinh &
bang 3, co thé thiy ngoai trir ham lwong K twong dbi
cao so véi mot s loai bun thai khac, ham luong chét
hiru co, N va P ciia miu bun sinh hoc déu ¢ murc
thap. Do vay, dé lam nguyén liéu cho qué trinh 1
phan compost, bun sinh hoc trong nghién ctru nay
can duoc bo sung cac nguyén liéu gidu hitu co, N, P
voi ty 16 phéi tron phi hop dé cho san pham phéan
compost dat yéu cu chat luong.

3.3. Thanh phan kim loai va chit nguy hai
trong bun sinh hgc

Bun xir Iy nude thai co thé chira kim loai. O
ham luong thap, mot sé kim loai 1a chat vi lwong
can thiét cho cdy trong, nhung s& trd thanh doc t6
cho cdy trong va con ngudi néu ¢ nong do cao.
Béng 4 trinh bay két qua phén tich mét s kim loai
trong mau bun sinh hoc so sanh véi cic nghién
ctru khac. Cac nguyén té vi luong nhu ddng (Cu),
kém (Zn) c¢6 ham lugng lan luot 1a 4,06 va 98,35
mg/kg. Ham Iuong dong trong miu bun sinh hoc
nam trong khoang gia tri ctia bun thai tir nha may
xu ly nudc thai sinh hoat Thu Dau Mot (0,55 —
10,75 mg/kg), nhung lai thdp hon khoang 25 — 50
lan so v6i bun tir nha may xur 1y nudc thai Kim
Lién, Trac Bach, Yén S6. Gia tri ndy ciing thap
hon kha nhiéu so voi bun thai nha may xu ly nuéc
thai san xuét thuy san tinh Séc Trang (45,91
mg/kg), bun xur Iy nudc thai bia va thay san voi
gia tri dao dong trong khoang 13,3 — 539 mg/kg.
Ham lugng Zn trong miu bun sinh hoc thdp hon
rat nhidu so voi bun tir nha may xir Iy nudc thai
bia, thuy san (104 — 771 mg/kg), cao hon trong
bun thai nha may xu Iy nuéc thai san xuét thuy
san tinh Soc Trang (37,8 mg/kg). Két qua nay dat
gia tri cao hon bun tr nha may xtr 1y nudc thai
sinh hoat Tha Dau Mot (3,1 — 73,75 mg/kg)
nhung thdp hon 9 - 12 lan bun tir bun tir nha may
xu ly nudc thai Kim Lién, Truc Bach, Yén So.

Bing 4. Ham lwong kim loai trong miu bun sinh hoc tir bé xir Iy hiéu khi nwéc thai ché bién sira
¢6 bb sung ché phdm CMs (mg/kg) so sanh véi cac nghién ciru khac

Vit ligu Cu 7n Cd Pb Ni Hg Cr* CN
Bun sinh hoc trong 4,06 98,35 0,05 0,32 5,07 0,02 <1,6 <0,18
nghién ctiu ndy
Bun nha mdy XLNTSH |  0,55- 3,1-73,75 | <0,001- | <0,05-
Thi Dau Mot 10,75 0,071 3,91
Bun nha mdy XLNTSH | 114,94+ 869,12+ 49,49+ 0,23+
Kim Lién® 24,85 69,49 14,04 0,08
Bun nha mdy XLNTSH | 125,63+ 1.106,19+ 67,63+ 1,16+
Triic Bach® 19,84 156,39 6,84 0,23
Bun nha mdy XLNTSH | 205,55+ 1.179,77+ 120,73+ 0,42+
Yén S6” 12,48 53,19 10,15 0,16
Bun XLNT thiy sin | 4591 37,8 <LOD 3,32 3,24 <LOD
Soc Tring®
Bin  XLNT  bia, | 13,3-539 | 104-771 | 0,08-5,03 | 0,09-
thity san"” 8,66
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Vit liéu Cu Zn Cd Pb Ni Hg Cr* CN
Bun ao nu6éi tom 0,28-0,96 | 26,83 - 0,06 -
Nghé An® 39,06 0,17
QCVN

1 1.4 4 1

50:2013/BTNMT 5000 0 300 00 00 590
QCVN
03:2008/BTNMT 50 200 70
(dat nong nghiép)
TT41/2014/TT- < 00 ] 9
BNNPTNT

Ghi chii: XLNTSH: xir Iy nueée thai sinh hoat, LOD: giGi han phdt hién, “-"': sé liéu thiéu
Nguon: VYQuang, 2021; @ Cam, 2020; PKhdanh va nnk., 2017; ¥ Phwong va nnk., 2016; ©'Vin &

Duy, 2019.

Ham lugng cuia mot b kim loai nang nhu Cd,
Pb, Ni, Hg ciing duoc thé hién trong bang 4. Ham
lwong Cd (0,05 mg/kg) nam trong khoang gia tri
ctia bun thai nha may xur Iy nudc thai san xuat bia
va thuy san voi gia tri dao dong trong khoang 0,08
— 5,03 mg/kg. Két qua nay cao hon ham lugng Cd
trong bun thai cia nha may xtr Iy nudc thai sinh
hoat Tha Dau Mot (<0,001 — 0,071 mg/kg) va
thap hon tir 30 — 50 lan Cd trong bun tir nha may
xur Iy nudce thai Kim Lién, Tric Bach, Yén Sé. So
véi bun day ao nudi tom ¢ Nghé An (0,28 — 0,96
mg/kg), Cd trong mau bun sinh hoc ciing c6 gia tri
thap hon. Pb trong mau bun sinh hoc (0,32 mg/kg)
thdp hon 10 Ian trong bun nha may xu Iy nudc thai
san xuat thily san tinh So6c Trang (3,32 mg/kg) va
nam trong khoang gia tri bun thai nha may xir Iy
nude thai san xuat bia va thuy san (0,09 — 8,66
mg/kg). Gia tri nay cao hon trong bun cua nha
may xu ly nudc thai Kim Lién (0,23 mg/kg)
nhung thap hon trong bun ctia nha may xir 1y nudc
thai Yén S¢ (0,42 mg/kg), nha may xt 1y nudc
thai Trac Bach (1,16 mg/kg) va nam trong khoang
gia tri cua nha may xur 1y nude thai sinh hoat Thu
Dau Mot (<0,05 — 3,91 mg/kg).

Ham luong Ni (5,07 mg/kg) trong mau
nghién ctru cao hon trong bun nha may xu 1y
nude thai san xuat thay san tinh Séc Trang (3,24
mg/kg). Ham lugng Hg 1a 0,02 mg/kg. Gia tri
nay cao hon trong bun nha may xu ly nude thai
san xuat thiy san tinh Séc Trang (dudi ngudng
phat hién) va thdp hon Hg trong cic miu bun

day ao nuo6i tom 6 Nghé An (0,06 — 0,17
mg/kg). Ham luong Cr (VI) va xyanua lan lugt
la <1,6 mg/kg va <0,18 mg/kg.

C6 thé nhéan thay két qua phan tich ham luong
kim loai ning va mot s6 thanh phan nguy hai
trong mau bun sinh hoc déu thip hon ngudng cho
phép ciia QCVN 50:2013/BTNMT - Quy chuan
ky thut quéc gia vé ngudng nguy hai ddi véi bun
thai tor quéd trinh xt 1y nude, QCVN
03:2008/BTNMT — Quy chuédn k¥ thuat qudc gia
vé gi6i han cho phép cuia kim loai niang trong dat
(@6i voi dat nong nghiép) va Théng tu
41/2014/TT-BNTPTNT quy dinh vé san sut, kinh
doanh, st dung phan bon. Do vay, bun sinh hoc ¢6
thé tai sir dung dé san xuat phan bon hiru co dung
cho ndng nghiép, dong thoi co kha ning cung cp
thém ngudn vi luong can thiét trong qué trinh 1
phan hitu co.

3.4. Vi sinh vit trong bun sinh hoc

Cac chi tieu Coliforms, E. Coli, Salmonella
(mdt sb vi sinh vat gay bénh) trong mau bun sinh
hoc duge thé hién & bang 5. Két qua phan tich cho
thdy bun sinh hoc chita méot lugng nhéd Coliforms
(83 CFU/g). E. Coli va Salmonella (vi khuan gay
bénh tiéu chay) déu khong phat hién thy trong
mau vat liéu nghién ctru. So sanh véi cac nghién
ctru tuong tu, E. Coli dwgc phat hién rit nhiéu
trong bun thai nha may xir Iy nudc thai san xuét
bia va thuy san véi gia tri dao dong trong khoang
1,6x10° — 2,7x10°> CFU/g, bun thai tir nha may xir
Iy nudc thai thuy san tinh So6c Trang véi gid tri
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9,2x10° CFU/g. Mac du phat hién Coliforms
nhung mat d6 thip hon rat nhidu so véi bun thai
nha may xur 1y nudc thai san xuét bia va thay san
v6i gia tri dao dong trong khoang 3,2x10% —

2,7x10° CFU/g. Qué trinh san Xuét phan hitu co
v6i nhiét d6 1 thich hop s€ ti€u diét cac vi khuén
c¢6 hai. Céc nghién ciru twong tu déu khong phat
hién Salmonella trong bun thai.

Bang 5. Thanh phén vi sinh trong mau bun sinh hoc tir bé xir Iy hiéu khi nwéc thai
ché bién sira c6 bd sung ché pham CMs (CFU/g) so sanh véi cac nghién ciru khac

Vit li¢u E.coli Coliforms Salmonella
Bun sinh hoc trong nghién ctru nay | KPH 83 KPH
Bun XLNT bia, thiiy san ) 1,6x10°-2,7x10° 3,2x10*—2,7x10° KPH
Bun nha may XLNT thiy san Soc | 9x107 - KPH
Trang®
TT 41/2014/TT-BNNPTNT <1,1x10’° - KPH

Ghi chii: XLNT: xir Iy nude thai; KPH: Khong phdt hién, “-”: s6 liéu thiéu
Nguén: (1)Phwong va nnk., 2016, (2)Khdnh va nnk., 2017.
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Abstract:
ASSESSMENT OF BIOSOLIDS RECYCLABILITY FROM HIGH ORGANIC CONTENT
WASTEWATER TREATMENT BY ACTIVATED SLUDGE PROCESS WITH THE
PRESENCE OF CMs

Composition and properties of waste sludge are necessary for the selection of appropriate treatment,
proper disposal and management. This study aimed to evaluate the possibility to recycle biosolids from
high organic content wastewater treatment by activated sludge process with the presence of CMs into
organic fertilizers. The results show that the biosolids have neutral pH and high moisture content
(99%). Total organic matter content (2.25 mg/kg), total nitrogen (2,932 mg/kg), and total phosphorus
(509 mg/kg) were at quite low level but total potassium was relatively high (5,559 mg/kg). Metals such
as Cu, Zn, Cd, Pb, Ni, Hg and hazardous substances likely Cr®*, total cyanide were under the thresholds
regulated by Ministry of Natural Resources and Environment and Ministry of Agriculture and Rural
Development. E. Coli and Salmonella were not detected in the biosolids, but Coliforms was detected at
83 CFU/g. The biosolids; therefore, could be co-composting with other nutrient-rich organic materials
to obtain good quality organic fertilizer product.

Keywords: Biosolids, hazardous substances, nutrients, reuse, heavy metals.
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