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Tom tat

Trong nhitng ndm gan ddy, nhiéu nghién cibu di cho biét nong do cac chdt 6 nhiém trong
meGe thdai chan nuéi heo sau biogas vwot qud cao so véi tiéu chuin yéu cau (QCVN
40:2011/BTNMT). Tuy nhién cac nghién ciru nay chi khao sat trén pham vi nho (trén 1 ho chan
nudi) nén chwa phan danh tong quan hién trang chat heong mede thai nén khé cé thé dwa ra gidi
phdp thich hop dé quan ly. Pé tai da khdc phuc nhiege diém nay, tién hanh khdo sat chat lu’ong
nuoc thai trén pham vi rong hon, tdp trung vao nhiing dia phwong 6 56 lwong h¢ chén nudi nhiéu
nén mang tinh dai dién hon va phan dnh tong quan hon. Két quad cho thdy rang chat hrong meée
thdi chan nudi heo sau hé thong biogas vuwot khd xa so véi gi6i han cho phép cia QCVN
40:2011/BTNMT. 100% h¢ khdo sdt (15/15) ¢6 cdc chi tiéu photpho tong, nito tong, COD va
coliforms khéng dat chuan (cot B). 73,33% ho khao sat (11/15) c6 chi tiéu BODs khéng dat quy
chudn (cét B). 93,33% h¢ khdo sdt c¢é chi tiéu SS khong dat chuan (cét B). 93,33% hé khdo sdt co
chi tiéu pH dat chudn (cot A) va c6 mét trong 15 hé chin nudi khdo st dat chudn (cét B) (chiém
6,67%). Chi cé chi tiéu nhiét dg cé 15 trong 15 hé chan nudi dat chudn (cot A) (chiém 100%).
Tir khoa: biogas, nudc thdi, chan nudéi heo
Abstract

ASSESSMENT THE QUALITY OF SWINE WASTEWATER FROM BIOGAS
EFFLUENT IN TAN UYEN AND BAC TAN UYEN DISTRICTS, BINH DUONG
PROVINCE

In recent years, several studies have indicated the concentration of pollutants in swine
breeding wastewater from biogas effluent surpasses the required national technical regulation
(QCVN 40:2011/BTNMT). However, these studies surveyed a small scale (one breeding farm) that
did not reflected the overall quality status of this wastewater. therefor it is difficult to offer
appropriate solutions to management. Our study was conducted surveys of wastewater quality in
larger scale. Results showed that The Quality of swine breeding wastewater from biogas effluent is
still poor and the concentration of pollutants surpasses the required national technical regulation
(QCVN 40:2011/BTNMT). 100 % of surveyed breeding farms (15/15) exhibited total phosphorus,
total nitrogen , chemical oxygen demand (COD), and coliforms could not meet this regulation
(column B). 73.33 % of surveyed breeding farms (11/15 ) exhibited biology oxygen demand (BODs)
could not meet this regulation (column B). 93.33 % of of surveyed breeding farms exhibited
suspended solids (SS) SS could not meet this regulation (column B). 93.33 % and 100% of surveyed
breeding farms exhibited with pH and temperature meet this regulation (column A).
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1. Giéi thiéu

Chan nudi duge coi 1a mot bd phan quan trong trong nén ndéng nghiép Viét Nam. Nganh
chin nudi heo duoc phét trién & nhiéu tinh, thanh, trong d6, Binh Duong 1a mét trong nhiing
tinh c6 nganh chin nudi heo phat trién dang ké. Nganh chin nuéi heo ¢ Binh Duong dugc phat
trién rong rdi & cac huyén, thi xa Tan Uyén, Bac Tan Uyén. Trong nhitng nim qua, nganh chin
nudi heo di tao ngudn thu nhap chinh cho nhiéu ho néng dan gitp cai thién cudc sdng cho nhan
dan dia phuong va dong gop vao sy phét trién kinh té nudc nha. Tuy nhién, cing véi su gia
tang vat nudi va mo hinh chin nudi thi tinh trang 6 nhiém mai trudng do chat thai chin nudi
heo théi ra dang & chiéu hudéng bao dong. Hau hét cac co s chian nudi heo & thi xa Tan Uyén
va huyén Bic Tan Uyén déu 13 nhimg ho chin nudi v6i quy mé ho gia dinh nén viée xir Iy nude
thai chan nuoi heo van chua duge cha trong. Hién nay, nho cong tac tuyén truyén, van dong cua
céc cap chinh quyén ma cac hd chin nudi hau hét st dung hé thong biogas dé xur 1y chét thai
chan nuéi. Nhung véi cong nghé nay khé dap tmg dugc cac quy chuin diu ra theo QCVN
40:2011/BTNMT sau khi xa thai truc tiép ra méi truong. Theo két qua mot s6 nghién ctru cho
thiy nudc thai chin nudi heo thai ra sau khi xir 1y cta hé thdng biogas c6 chat lugng nudc chua
dat quy chudn xa thai vao méi truong (Pham Thanh That (2011), Nguyén Thi Hong, Pham
Khic Liéu (2012), Ngo Thi Thanh Tién (2015)). Tuy nhién, cac két qua danh gia cht lugng
nudc thai chan nuo6i heo sau hé théng biogas chua dugc khao sat trén dién rong nén mirc d6 0
nhiém cia loai nude thai nay nhu thé nao thi van chua co két qua khao sat cy thé.

Dé tai dugc thuc hién nhdm cung cp thém thong tin dé hiéu 16 hon vé chat luong nudc thai va
hién trang xtr Iy nuéc thai chin nudi heo sau hé thong biogas & thi x4 Tan Uyén va huyén Bac Tan
Uyén - tinh Binh Dwong dé tir d6 c6 cac bién phap quan 1y ngudn nudc thai nay hop 1y.

2. Phwong phap nghién ctru

2.1. Pia diém va thoi gian khado sat: Khao sat ngau nhién & 15 ho gia dinh chan nudi heo
c6 st dung hé théng biogas tai huyén Bic Téan Uyén va thi xa Tan Uyeén. S6 ho khao sat duoc
trinh bay ¢ bang 1. Thoi gian khao sat dugc thyc hién tir 9/2015 - 1/2016.

Bdng 1. Cac dia diém khao sat vé chat lwong nuwdc thdi chan nudi heo sau biogas tqi thi Xa
Tan Uyén va huyén Bdc Tan Uyén

STT Tén chi hd Xa/Phuwong Huyén, thi xa Ky hiéu
1 bang Thi Bich Lién Lac An LA/BTU1
2 Nguyén Thi Thu Huyén Lac An LA/BTU2
3 Chu Thi Xuén Mai Dét Cude DC/BTU
4 Lé Diing Hung Téan Thanh , TT/BTU
5 | Nguyn Hiru Nhiém Tan Lap Bac Tan Uyén TL/BTU
6 Pham Manh Cuong Tan Dinh Tb/BTU
7 V6 Van Diing Tan Hi¢p TH/TU
8 Lam Hung Minh Téan Vinh Hi¢p TVH/TUL
9 Trin Hiru Nghia Tan Vinh Hiép TVH/TU2
10 Nguyén Vin Thanh Téan phudc Khanh TPK/TU
11 Lé Thi Oanh Thanh Hoi TH/TUL
12 Pham Van Hung Thanh Hoi TH/TU2
13 | Nguyén Hong Giang Thanh Hoi Tan Uyén THITU3
14 Tran Danh Thanh Hoi TH/TU4
15 Nguyén Thi Hoa Thanh Hoi TH/TUS
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2.2. Thu mdu va phan tich cac chi tiéu chat lwong: Viée thu mau duoc thyc hién truc tiép tai
dng dau ra ctia hé théng biogas. Phuong phap lay mau va bao quan mau: dugc thuc hién theo TCVN
5999:1995 va TCVN 6663 - 3:2008. Cac chi tiéu nhu nhiét do, pH dugc do tai khu vyc 1dy mau
tuan tu bang nhiét ké cam tay va may do cam tay MW120. Cac chi tiéu con lai: COD (nhu cau
oxy hoa hoc), BODs (nhu cau oxy sinh hoc), SS (chat rin lo limg), tong nito, tong photpho,
coliforms dugc phén tich tai phong thi nghiém méi trudng Truong Pai hoc Thu Dau Mot theo
cac phuong phap trong quy trinh tiéu chuin danh gia nude va nude thai (APHA va cs, 1998).
MGdi chi tiéu duoc do lap lai 3 lan.

2.3. Ddnh gid chdt lirong nude thai: Tir két qua thu thap duoc tién hanh danh gia chét luong
nudce thai chan nudi heo sau hé théng biogas vdi céac chi tiéu sau: pH, nhiét 4o, COD, BODs, SS,
photpho tong, nito tong, coliform. Cac két qua phén tich duoc so sanh voi quy chudn ki thuat
Qudc Gia (QCVN 40:2011/BTNMT).

2.4. Phén tich va xir Iy s6 liéw: SO liéu chat luong nude duge thu thap trong qua trinh phan
tich duoc tinh gia tri trung binh va d¢ 1éch chuén cho timg gia tri bang phan mém Excel 2010.

3. Két qua va thao ludn

3.1. Két qua vé chi tiéu pH

So dd hinh 1 cho thay gia tri pH ctia nudc thai chan nudi heo sau hé thong biogas & 15 ho
chan nudi ¢ thi xa Tan Uyén va huyén Bic Tan Uyén dao dong tir 5,87 — 7,73. Piéu nay cho
thdy gia tri pH cua nudc thai sau biogas khong qua chua, ciing khong qua kiém, s& khong gay
anh hudng dén pH nudc cua cac thuy vuc khac néu thai bo. Trong 15 ho khdo sat, c6 14 ho co
gia tri pH trong nudc thai dat quy chuin (cot A) (chiém 93,33%) va mdt ho co gia tri pH = 5,87
thap hon 6 nén khong dat chuan (cot A) theo QCVN 40:2011/BTNMT (chiém 6,67%).
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Tir két qua hinh 2 cho thdy nhiét &6 ctia nuéc thai chin nudi heo sau hé théng biogas ¢ 15
ho chin nudi trén dia ban Thi X& Tan Uyén va Huyén Béc Tan Uyén dao dong tir 26,5 —
33,5°C. Nhin chung, nhiét &6 cta nudc thai trong 15 ho khao sat déu dat quy chuan (cot A) theo
QCVN 40:2011/BTNMT (chiém 100%).

3.3. Két qua vé chi tiéu SS (mg/L)

Béng 2. Ham lwong SS (mg/L) trong nwéc thdi chin nuéi heo sau hé thong biogas
o 15 ho chan nuoi

CVN 40:2011/BTNMT
STT H{ chin nudi SS(mg/L) S@t A CotB
1 LA/BTU1 201,00 * 2,65
2 LA/BTU2 231,67 & 2,08
3 PC/BTU 63,33 * 3,79
4 TT/BTU 122,67 = 15,82
5 TL/BTU 110,33 £ 9,71
6 TH/BTU 517,67 = 48,52
7 TH/TU 247,67t 24,95
8 TVHITU1 107,00 = 12,29
9 TVHITU2 577,33t 39,68 50 100
10 TPK/TU 307,00 & 3,00
11 TH/TUL 187,00 = 14,18
12 TH/TU2 117,67 = 2,31
13 TH/TU3 637,33 = 13,05
14 TH/TU4 466,00 £ 9,85
15 TH/TUS 392,67t 25,54
*Ch( y: X * SD

Tir két qua bang 2 cho thdy ham lugng SS trong nudc thai chin nudi heo sau biogas & 15
ho chan nuoi trén dia ban Thi Xa Tan Uyén va Huyén Bic Tan Uyén déu kha cao. 100% ho
khao sat co SS khong dat quy chudn cot A (QCVN 40:2011/BTNMT). Khoang 93,33% s6 ho
khao sat co SS trén 100mg/l vuot quy chudn cot B (QCVN 40:2011/BTNMT) (14 ho khao sat).
Riéng chi ¢6 1 ho trong 15 ho khao sat c6 ham luong SS dat chuan cot B (chiém 6,67%). Két
qua nay phu hop véi két qua khao sat ctia DS Thanh Nam (2008), ham lugng chat ran lo lang
(SS) sau khi qua ham u biogas tai trai heo cia 6ng Banh Ty, Xa Binh My, Huyén Cu Chi, TP.
Ho6 Chi Minh 1a 506,8 mg/l, ciing vuot kha xa so voi QCVN 40:2011/BTNMT.

3.4. Két qua vé chi tiéu COD (mg/L)

Két qua khao sat & bang 3 cho thiy ham lugng COD trong nudc thai & ca 15 ho chan nudi
déu rat cao so voi quy chuan, vuot quy chuan cho phép (cot B) theo QCVN 40:2011/BTNMT
(chiém 100%). C6 14/15 (chiém 93,33%) ho khao sat c6 ham lwong COD trén 1000mg/l, viot gip
7 1an quy chuan cot B va gép 20 lan quy chuan cot A theo QCVN 40:2011/BTNMT. Két qua nay
giéng v6i két qua khao sat ctia mot s tac gia khac nhu: Pang Vian An (2008), ghi nhan khi khao sat
kha niang xtr Iy nudc thai bang hé thong biogas pht nhya HDPE ¢6 ham lugng COD la 2680mg/l.
Theo L& Vian Nam (2009), cho thdy COD dau ra sau khi xir Iy qua him biogas tai trai heo ciia ba Lé
Thi Sinh, X3 Tan An Huyén Vinh Ciru, Tinh Pdng Nai 1a 1572 (mg/l).
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Bing 3. Ham lwong COD (mg/L) trong nuede thai chan nudi heo sau hé théng biogas
o 15 ho chan nuoi

H9 chin nudi . QCVN 40:2011/BTNMT

STT Gia tri COD(mg/L) CotA CotB

1 LA/BTUL 1458,67 + 4,78

2 LA/BTU2 2309,33 + 8,47

3 bC/BTU 1138,00 £ 5,07

4 TT/BTU 1377,33 £ 8,08

5 TL/BTU 3938,33 = 15,09

6 Tb/BTU 7406,00 = 23,11

7 TH/TU 8262,67 + 9,35

8 TVH/TU1 2974,67 = 10,52 75 150

9 TVHI/TU2 2344,00 = 16,92

10 TPK/TU 2357,00 £ 13,91

11 TH/TUL 1487,33 £ 7,27

12 TH/TU2 910,67 £ 2,61

13 TH/TU3 5930,67 = 19,66

14 TH/TU4 2545,33 £ 9,28

15 TH/TUS 1560,00 + 26,21

3.5. Két qua vé chi tiéu BODs (mg/L)
Bing 4. Ham lwong BODs ciia nude thai chan nudi heo sau hé théng biogas

Ho chin nudi . QCVN 40:2011/BTNMT
STT Gia tri BODs(mg/L) CotA CotB
1 LA/BTUL 196,67 £ 1,39
2 LA/BTU2 50,00 £ 0,35
3 bPC/BTU 93,93 £ 0,66
4 TT/BTU 33,33+ 0,24
5 TL/BTU 40,00 + 0,28
6 Tb/BTU 73,33 +£0,52
7 TH/TU 190,00 £ 1,34
8 TVH/TU1 96,67 + 0,68 30 50
9 TVH/TU2 120,00 £ 0,85
10 TPK/TU 100,00 £ 0,71
11 TH/TUL 100,00 £ 0,71
12 TH/TU2 86,67 £ 0,61
13 TH/TU3 46,67 + 0,33
14 TH/TU4 116,67 + 0,82
15 TH/TUS 63,33 £ 0,45

Tur két qua bang 4 cho théy, trong 15 hd khédo séat, c6 11 ho chan nudi c6 ham luong
BODs vuot quy chuan (cot B) (chiém 73,33%), c6 4 ho chian nudi c6 ham lwong BODs dat quy
chuan (c6t B) (chiém 26,67%) va khong c6 ho nao dat quy chuin cot A theo QCVN

40:2011/BTNMT.
3.6. Két qua vé chi tiéu coliforms

Tir két qua bang 5 cho thidy ham luong coliforms (MPN/100mL) trong nuéc thai chin nudi
heo sau biogas & 15 hd chin nudi trén dia ban Thi Xa Tan Uyén va Huyén Bic Tan Uyén déu kha cao
va vuot quy chuan cho phép (cot B) theo QCVN 40:2011/BTNMT (chiém 100%). Trén 50% s6 ho
khao sat c ham lugng coliforms trong nude thai trén 1000.000 MPN/100ml, cao gap 200 lan quy chudn
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cot B. Riéng 2 ho TH/TU1 va TH/TU3 ¢6 ham luong cao gap 10.000 lan quy chuén cot B. Nhu vdy can
¢6 bién phap quan Iy ham luong coliforms trong nudce thai chin nudi heo sau biogas cho tit ca cac hd
chin nuéi dé khong gy anh hudng dén méi truong va dic biét 1 ste khoe con ngudi. Qua két qua nay
cho thiy, kha ning xir Iy nhém vi sinh vét gdy bénh cia him biogas khéng cao.
Bding 5. Ham luong Coliforms (MPN/100mL)trong nuoc thdi chan nudi heo
sau hé thong biogas ¢ 15 hé chan nudi

STT H{ chiin nudi Coliform(MPN/100mL) ((ngt\/:l 40'2011/8“2!({;1;
1 LA/BTU1 1.100.000
2 LA/BTU2 1.100.000
3 bC/BTU 800.000
4 TT/BTU 11.000
5 TL/BTU 500.000
6 TD/BTU 230.000
7 TH/TU 30.000.000
8 TVH/TUL 1.400.000
9 TVH/TU2 800.000 3.000 5.000
10 TPK/TU 24.000.000
11 TH/TU1 50.000.000
12 TH/TU2 1.700.000
13 TH/TU3 50.000.000
14 TH/TU4 500.000

3.7. Két qua vé chi tiéu nito tong
Bing 6. Ham luong Nito tong (mg/L)trong nudc thai chan nudi heo
sau hé thong biogas ¢ 15 hg chan nudi

o QCVN 40:2011/BTNMT

STT Hb chiin nudi Nito'tong (mg/l CotA Cot B

1 LA/BTUL 51,54 £ 0,78

2 LA/BTU2 359,35 + 3,16

3 PC/BTU 632,60 + 1,92

4 TT/BTU 138,65 1,72

5 TL/BTU 336,65 * 1,38

6 TB/BTU 42352+ 2,79

7 THITU 353,03 + 3,21

8 TVHTUL 62,92 + 1,95 20 40

9 TVHITU2 208,54 £ 5,57

10 TPK/TU 153,22 + 1,68

11 THITUL 177,53 + 2,20

12 THITUZ 104,71 + 3,82

13 THITU3 346,17 + 2,87

14 THITU4 332,63 + 2,85

15 THITUS 223,20 + 2,88

Ham luong nito téng trong nudc thai chin nudi heo sau hé théng biogas ¢ 15 ho khao sat
& bang 6 kha cao. C6 dén 80% (12/15) ho khao sat c6 ham lugng nito tong trén 120mg/l, cao
gip 3 1an quy chuan cot B. Ham luong nito téng & ca 15 hd chan nudi khao sat déu vuot quy
chuan cho phép (cot B) theo QCVN 40:2011/BTNMT (chiém 100%).
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3.8. Két qua vé chi tiéu photpho téng (mg/L)

Bing 7. Ham lwong photpho tong trong miede thai chdan nudi heo sau hé thong biogas 6 15
ho chan nuoi

STT H§¢ chiin nudi Gia tri photpho téng QCVN 40:2011/BTNMT
(mg/L) Cot A CotB
1 LA/BTU1 35,88 + 0,06
2 LA/BTU2 83,85 + 0,03
3 DC/BTU 41,22 +0,03
4 TT/BTU 45.08 + 0,01
5 TL/BTU 49,68 + 0,06
6 TD/BTU 112,11 +0,04
7 TH/TU 111,37 £ 0,06
8 TVH/TUL 45,85 + 0,09 4 6
9 TVH/TU2 69,59 + 0,10
10 TPK/TU 23,29 0,05
11 TH/TUL 44,83 + 0,04
12 THITU2 32,30 £0,05
13 TH/TU3 57,14+ 0,04
14 THITU4 73,74 £ 0,05
15 THITUS 62,37 +0,03

Tir két qua bang 3.6 cho thiy ham lugng photpho tong trong nuc thai chin nudi heo sau
biogas & 15 ho chin nudi khao sat kha cao va vuot xa quy chuan cho phép (cot B) theo QCVN
40:2011/BTNMT (chiém 100%). Ham lugng photpho téng & 15 ho khao sat bién thién tir thap
nhét 13 23,29mg/L dén cao nhit 1a 112,11mg/L, cao gip 3,88 dén 18,68 lan so véi quy chudn
ot B. V6i ham lugng nito tong va photpho tong cao nhu vy, néu khong c6 bién phap quan ly
thich hop ma cho thai ra cac song subi thi ddy co thé 1a nguyén nhan giy phu dudng cho cac
thuy vuec.

4. Két luan

Vé chi tiéu pH, c6 14 trong 15 ho c6 pH dat quy chuan (cd A) (chiém 93,33%) va c6 mot
ho c6 gia tri pH = 5,87 thap hon 6 khong dat quy chuan (cot A) theo QCVN 40:2011/BTNMT.
Nhiét d6 ¢ 15 ho chian nudi c6 muc nhiét dao dong tir 26,5 — 33,5°C dat quy chuin (cot A)
chiém 100%. Chét ran lo limg SS trong nudc thai chin nudi ¢ 15 ho khao sat déu kha cao, co
14 trong 15 ho khéao sat c6 ham lugong SS vuot chuin (cot B) (chiém 93,33%) riéng chi c6 1 hd
trong 15 ho khao sat dat chuan (cot B) (chiém 6,67%). Chi tiéu COD, & ca 15 ho khao sat déu
rat cao va vuot quy chuan cho phép (cot B) (chiém 100%). V&i chi tiéu BODs, ¢6 11 trong 15
ho khao sat vuot chuin cho phép (cot B) (chiém 73,33%) va c6 4 trong 15 ho khao sat dat quy
chuan (cot B) (chiém 26,67%). Ddi vai cac chi tidu coliform, nito tong va photpho tong & ca 15
ho kha cao va déu vuot quy chuan cho phép (cot B) theo QCVN 40:2011/BTNMT (chiém
100%).

Két qua trén cho thay nudc thai chan nudi heo sau hé thong biogas van con nhiéu chi tiéu
vuot chuin (cot B), sb chi tiéu dat chuan (cot B) kha it. Nhu vay, nudc thai chan nudi heo sau
khi duge xir 1y bang hé thdng biogas van chua dat chat lwong dé thai ra ngoai. Vi véy, can ¢
bién phap xir 1y dé nudc thai ra ngoai dat chat luong va khong 1am anh huéng dén méi trudng.
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