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Chin nudi trang trai, nhat 1a chan nuéi Ign, quy mé I16n hién dang dugc Chinh phi khuyén khich phat
trién. Tuy nhién, chat thai ti cac trang trai chan nudi quy mé 16n la nguyén nhan gay suy thoai méi
truong néng thén néi chung va cac ngudn nudéc noéi riéng. Hién nay, van dé xd ly nuéc thai chan nudi
dang dudc nhiéu don vi nghién cuu ciing nhu cac céng ty x ly mdi truéng dic biét quan tam. Nham
c6 sé liéu dau vao tin cay cho céng tac tinh toan thiét ké cac hé xi ly nudc thai phuc vu céng tac
chén nuéi, théng qua viéc thuc hién Dé tai nghién clu cap nha nuéc ma sé KC08.04/11-15, nhém tac
gia da thu dugc mét sé két qua danh gia chat lugng nudc thai tai Trang trai Hoa Binh Xanh (xa Hgp
Hoa, huyén Luong Son, tinh Hoéa Binh). Cac két qua cho thay, day la loai nuéc thai giau N, P, trong
khi d6 khoang 80% COD & dang khéng héa tan. Vi vay, néu tach dugc cac thanh phan chat ran t6t
sé gidm tai hiiu co t6i 80%, suy ra la chi phi xU ly nudc thai giam. Tuy nhién sé gap van dé khi xi ly

ham lugng N, P cao bang céng nghé vi sinh.

T khoa: céng nghé xi' ly, danh gia chéat lugng, nudc thai chan nuéi lon, yém khi.

Chi sé phén loai 2.7

pat van de

Pé tinh toan thiét k&, xay dung dudc hé théng
xU ly nudc thai dap Gng gan nhat thuc té clia nguén
thai thi viéc danh gia dang daéi tugng, thanh phan va
tai lugng thai la t6i quan trong. C6 3 phuadng phap
dé c6 s6 lieu dau vao phuc vu cho tinh toan cong
nghé. M6t 1a dua vao cac tai liéu nghién clu vé tai
lugng thai chan nudi, gia tri néng dé danh gia bang
cach |y tai lugng chia cho luu lugng nuéc thai. Vi
du, céc tac gia Truong Dai hoc Néng nghiép Ha Noi
[1] trich d&n s6 liéu cla Truong Thanh Canh [2] ta
co bang 1.

Béng 1: mdt sé chi tiéu cla nudc thai chdn nuéi lgn

Chi tiéu Pon vi Néng dé
b6 mau Pt-Co 350-870
Do duc mg/I 420-550
BOD, mg/I 3500-9800
CcOD mg/I 5000-12000
SS mg/I 680-1200
P t8ng mg/l 36-72
N téng mg/| 220-460
Dau mg mg/l 5-58

*Tac gid chinh: Tel: 0912289829, Email: haitm.iet@gmail.com
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K&t qua ap dung phuong phap nay nhu thay &
muc k&t qua va thdo luan kha xa so vdéi thuc té.
Cach th( hai 1a 1dy m&u thuc t€ va phan tich theo
cac phuong phap chuén. Tuy nhién, két qua & day
phu thudc rat I6n vao thai diém 14y mau vi nuéc thai
ch&n nudi cong nghiép khong thai lién tuc (thudng
la x& 2 lan/ngay, thoi gian x& nudc thai phu thudc
vao ché do rlia vé sinh chudng); han niia, viéc lay
nhiéu mau va cong tac théng ké sé tiéu tén nhiéu
thdi gian va cong suc. Phuong phap thu ba la dya
vao cac sb liéu co tinh thong ké cao ti cac bao céo
clia nhiing du &an da va dang van hanh trong khoang
thdi gian dai. Trong nghién ctu nay, chung t6i tap
trung vao hai phudng phap sau. Cac két qua tap
trung vao 3 chi s6 COD, (t6ng COD - nhu céu 6xy
hoa hoc); COD,, (COD hoa tan) va TSS (t6ng chét
ran Ig 1ting).

Phwong phap nghién ciu

Lay m&u va bdo quan mau

Trang trai Hoa Binh Xanh cé khoang 3000 dau
Ign, dugc nudi trong 10 day chudng vdi céac loai Ign,
tU Ign thit cac ¢, nai bau t6i nai dé. Dau mbi chudng
déu c6 cac bé chiia nuéc thai riia chudng. Sau khi
réia chudng, nudc thai dudc xa vao mot bé biogas
kiéu tui HDPE dung tich 1000 m3. Nhém 1 gém céac



QUALITY OF PIGGERY WASTEWATER
AND THE ROLE OF RAW WASTEWATER
QUALTY ASSESSMENT IN DETERMINING

THE TREATMENT TECHNOLOGY

Summary

Large-scale livestock farming, particularly
pig farming, is encouraged by Vietham
Government. However, waste from large-
scale farms is often the cause of the rural
environmental degradation in general and
water resources in particular. Nowaday, the
issue of livestock wastewater treatment is
being studied by many research institutions
as well as environmental companies,
including the KCO08.04/11-15 National
project. In order to get reliable input data
for designing the treatment systems, the
authors have introduced some research
results on assessing the wastewater quality
of Green farm at Hoa Binh province. The
results have shown that it is a N, P rich
wastewater which contains about 80% of
COD in insoluble form (TSS). Therefore, if a
good solid separation unit will be introduced,
it would reduce the organic load up to 80%,
consequently inferred the cost of wastewater
treatment. However, the problem will be the
high nitrogen, high phosphorus content in
handling by biotechnology.

Keywords: anaerobic, piggery wastewater,
quality assessment, treatment technology.

Classification number 2.7

mau dugc lay tif cac bé chiia nudc thai riia chudng
vao thoi diém ngay sau khi rlfa chudng vao ngay
16.11.2013, trudc khi 14y, mau bé chla nudc thai
dugc khudy béng tay. Théng qua viéc trién khai thuc
hién Dé tai nghién cliu cdp nha nuéc “Nghién clu
va (ing dung cong nghé tién ti€n phu hgp véi diéu
kién Viét Nam dé xi ly 6 nhiém moi trudng két hop
vGi tan dung chat thai clia cac trang trai chan nuoi
Ion”, ma sé KC08.04/11-15, nhom nghién clu da
tién hanh xay dung mét pilot dé x ly nuéc thai tho
(chua qua bé biogas). Hé théng pilot bao gdm 3 hé
xU ly ndi tiép bang 3 nhom ky thuat yém khi - hiéu
khi/thi€u khi va bai loc trong cay. Trudc khi vao hé
théng x{ ly, nudc thai thd dudc cho qua bé diéu hoa
dé déng nhat héa chat lugng nudc thai, bé diéu hoa
dugdc khudy tron nhe b&ng khong khi cdp tu may
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nén khi, phan tan qua éng duc 16. Nném 2 gébm céac
mau dugc ldy tai bé diéu hoa cla hé théng xU ly
nudc thai va dudc 14y rai déu trong thang 12.2014.

Cac mau nudc thai dugc |4y theo TCVN
5999:1995. Mau dudc chia trong chai nhya PET,
dudc van chuyén vé phong thi nghiém va phan tich
ngay trong ngay, hoac bao quan trong tl lanh & 4°C
dé hom sau phan tich néu mau vé mudn.

Phan tich mau va xa'ly sé liéu

Céc thong s6 phan tich bao gém: TSS, COD, va
COD,, (mau dudc loc qua phin loc 0,4 um), N-amoni
(N-NH,"), t6ng nito Kjeldahl (TN, va TN, . ), t6ng
photpho (TP). Phudng phap phan tich mau tuan theo
tiéu chuén ctia APHA [3]. Phan tich m&u dugc tién
hanh tai Phong thi nghiém cla Trung tdm Nghién
cliu Céng nghé Mai trudng va Phat trién Bén viing,
Truong Dai hoc Khoa hoc Tu nhién, Dai hoc Quéc
gia Ha Noi va Vién Cong nghé Méi trudng, Vién Han
lam Khoa hoc va Cong nghé Viét Nam. Cac sé liéu
phan tich dugc xU ly théng ké theo huéng dan cla
Hach [4].

Panh gia sé liéu tir cdc tai liéu tham khdo

Thong tin vé nudc thai chan nudi Ign dugdc théng
ké rat t6t trong mot s6 bao cao clia du an. Nguén
th( nhat 1a du an trén 10 nam phat trién chan nudi
cla Singapore ti nhiing nam cudi 1970. Pay la
du an qudc té 16n, dudgc tai trg bdi nhiéu cc quan
rat uy tin nhu UNDP, FAO, Canada’s International
Development Research Centre (IDRC), German
Agency for Technical Cooperation (GTZ), Australian
Development Assistance Bureau (ADAB), cac du an
khu vuc cia ASEAN va nhiéu co quan khac nham
nghién cliu va phat trién mét chuong trinh chin nudi
két hop v6i viec kiém soat va tai st dung chat thai
[5]. Do duy an nay dudc dau tu I6n, thgi gian nghién
cliu kéo dai nén sé liéu vé cac thanh phan chaét thai
dudc thdng ké rat day dd va dugc néu & bang 2.

Béng 2: théng ké chat thai chdn nuéi lon & Singapore

Théng sé kg/déu Ign (SPP)/ngay C, mg/l
Chat thai tdng (phan, nuéc tiéu) 4,54
TS 0,45 18300
TVs 0,36 14700
Rén tro 0,09 3700
Tss 0,37 15000
TDS (loc dc) 0,08 3300
BOD, 0,13 5300
cob 0,45 18300
TKN 0,03 1100
TPO=2.27TPP 0,01 440
TPP 0,004 194
TKO=1.21TKK 0,005 220
TKK 0,004 182

(ghi cha: SPP = standing pig population, tuong duong lon 54
kg, dugc coi la gid tri tinh chung cho tat ca céc loai lgn: C = néng
dé tinh trén co sé dinh mic nudc thai 30 I/SPP/ngay)

a1



Nguén sé liéu thd hai la cac két qua 1 nam van
hanh nha may x{ ly nudc thai trinh dién & Hangzhou
Dengta General Livestock Farm (méttrangtraikhéng
16 v6i 12000 dau Ign, cong suét x{ ly 2500-3000 m?3/
ngay). Day la két qua nghién clu cla Asia-Pacific
Biogas Research and Training Center v&i sy giup
dd cla United Nations Development Programme
(UNDP) and the Global Environment Facility (GEF)
for their support to plant construction [6].

Nguén sé liéu thé ba la t& S. Anna Farm &
Magreta (Modena, ltalia) [7], véi 800 tan lon hai,
luu lugng nuéc thdi g = 120-152 m3/ngay. Tram
xt ly dung céng nghé dugc phat trién bsi Centro
Ricerche Produzioni Animali - CRPA SpA sl dung
qué trinh SBR suc khi gian doan két hgp bd sung
nuéc thai thé nhiéu dgt, tién xi ly bang may loc ly
tam. Day chuyén xu ly dudc thiét ké véi nhu cau
1500 kg O,/ngay va SRT = 15 ngay, tong thé tich
2500 m3. Hé xU ly nudc thai bao gém: bé tap trung +
bom — loc ly tAm— diéu hda + bdm — SBR + bom
— x& (xU ly bun/chiia) — bé nén bun — hoéa chat va
ép bun — ché di.

Két qua va thao luan
Cac két qua bang 2 cho théay:

- 82,2% (0,37/0,45) cac chét c6 trong nudc thai
la can loc dugc va trong nudc loc chi con 17,8%
téng lugng chét thai. Diéu nay cé nghia |, néu tach
tot TSS thi tai lugng thai vao hé sé chi con khoang
20%.

- 80% (0,36/0,45) cac chat trong nudc thai la
hiu cg, day chinh la déi tugng can dugc xi ly dau
tién; 20% (0,09/0,45) con lai la chat tro - la cac chat
vo cd khéng chay khi dét.

- Phan hiu cd ciing cé thé danh gia dudc thong
qua COD (0,45), tuong duong lugng TS (0,45) (nén
liu y 1a ty 1& g COD/g hiiu cd 6 nhiém chi 1a khoang
1,1 thi ¢6 thé néi phan 16n 6 nhiém Ia hiiu co, phu
hgp véi diém trén).

- Nu6c thai nudi Ign thudc loai rat giau N (N
= 6,7%TS va 8,3%TVS), tuong déi giau P (P =
1,2%TS va 1,0%TVS). Phan I6n cac hgp chat N
thuong & dudi dang hoa tan, phan I6n P nam dudi
dang chat khéng tan, hon niia trong qua trinh luu tri
va thu gom P rét dé bi két tla nén ty 1&é P/N hay P/C
sé gidm manh; tuy nhién, vé néng dé va ty 1& P/C thi
day van la loai nudc thai giau P.

Trong qua trinh tén Iuu, van chuyén va thu gom,
do cac qua trinh chuyén héa tu dién bién, thanh
phan 6 nhiém s& thay ddi rat manh. D& hinh dung
vé chat lugng nudc thai thé trude khi vao hé x{ ly,
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nhom nghién cliu da st dung cac so liéu dudc thong
ké rat day dd & Singapore, xin dung cac sé liéu &
nhiing du an quy mé I6n kéo dai, cé théng ké &
Trung Quéc va ltalia dé so sanh (bang 3).

Béng 3: so sénh nudc thai chdn nuéi lgn tir hé thu gom
& Singapore [5], Trung Quéc [6] va ltalia [7]

Trung Quéc

Singapore Italia

D)

Thong so Trung binh Khodng n | Tungbih | SD

83 | 12

Trungbinh | SD

BOD; (mgf) 723 5 1500-19875 14 5295

55 | 2

0D (mgh) 24351 64 2751-80981 14 9104 2479 9707 | 18

gz | 12

TN (mg/) 1633 48 340-3784 136 1826 1963 b | 18

0 |2

TAN (mg/) 522 Pl 130-970 137 637 1264 2 | 1®

TS (mg) 2401 8 2800-105000 | 142 18620 6620 | 18

VS (mgl) 21457 1) 1490-70400 142 13400 5560 | 18

5552 | 12

188 (mgl) 19144 85 533-84333 142 7306 16350 6540 | 18

VS (mgf) 14460 84 533-67600 1%

(ghi chu: »-TN; °-N-NH,*)
Céac s6 liéu bang 3 cho thay:

- S6 lieu cha Singapore thu thap dugc nhiéu
nhét, cac gia tri c6 do tdn man I6n nhéat, dé la do
cac mau dudc ldy ti nhiéu trang trai; hai bo s6 liéu
clia Trung Qudc va ltalia c6 do théng ké thap hon,
tuy nhién chi 14y trong 1 trang trai trong khuén khé
1 duy an nén SD nhd han.

- Hai b6 s6 liéu cla Singapore va cua ltalia la
gan nhu tuong dong vé cac gia tri trung binh (tru
TAN - Total Ammonia Nitrogen), trong trudng hgp &
Italia 1a N-NH,*; TS, TVS, TSS c6 thé do ché do vé
sinh va thuc &n khac nhau. Su khac biét 16n nhat 1a
& cac s6 ligu thap hon han vé COD, TKN va TSS
clha Trung Quéc. Diéu nay la do, tuong tu nhu & Viét
Nam, & Trung Qudc phan kho la hang héa, thudng
dudc tach riéng trudc khi ria chuéng, dan tdi cac
chi sé trén giam manh, trong khi cac chat tan trong
nuéc manh nhu TAN tuong dudng Singapore.

Bang 4: so sdnh nudc thai chan nuéi lgn tir bé diéu hoa
(sau tach SS) & Singapore, Trung Qudéc va lItalia

Singapore Trung Quic Italia

Thongs6 | Trungbinh | SD (%) | Khodng n | Trungbinh | SD | n | Trungbinh | SD | n
BOD, (mgf) 2471 29 930-4980 | 139 3912 34| 12
COD (mg/) 4917 3 1911-10898 | 140 6283 | 1817 | 311 6016 1672 | 17
TKN (mg/l) 680 52 50-4095 | 138 1085 467 | 122 681 1395 | 17
TAN (mgfl) 487 21 67-820 139 639 175 | 311 522 19 [ 17
TS (mg/) 3768 43 | 155014700 | 142 5960 %0 | 17
VS (mg/l) 2256 55 850-10300 | 142 2600 500 | 17
TSS (mgfl) 1310 112 75-10333 | 142 2351 699 | 12 1930 720 | 17
VSS (mg/) 1137 114 70-9000 | 142

(ghi chu: *-TN; ®-N-NH,*)
4



Do ham lugng can Ig Iling réat cao, yéu té tién xu
ly tr6 nén rat quan trong. Trong du an & Singapore
[5] phuong an lya chon 1a bé 1dng; Trung Quéc sl
dung sang nghiéng va bé lang [6]; Italia dung may
loc ly tam [7]. Céc két qua dugc thé hién trong bang
4. So véi bang 3, cac két qua & bang 4 cho thay su
sai léch gita ba du an da gidm manh, dac biét la
céac chi tiéu lién quan dén SS sau loc bang may do
sai léch chudn SD 4 ltalia rat thap.

Cac két qua cla Dé tai thu thap tai Trang trai
Hoa Binh Xanh dugc thé hién & bang 5.

Bang 5: thanh phéan nudc théi cac chudng & Trang trai Hoa Binh Xanh

Téng coD COD loc TNloc | TNkhongloc | N-NH TP S
(mgf) (mgh) (mgh) | (mgh) | (mgh) | (mgh) | (mgl)
41 896 5500 2254 631 1290 519 100 4570
42 883 7483 2054 579 1387 527 508 5420
43 8,96 3786 1262 452 901 3 3 3850
44 899 3156 172 497 850 45 a 3240
5.1 899 8024 3697 848 752 0 119 6250
52 899 3922 2163 605 98 538 30 5370
53 897 8475 3020 825 05 715 118 6040
54 9,03 6942 2209 m 9 658 m 6440
Chudng bau 881 1668 1668 501 590 476 10 300
Chudng dé 874 348 209 630 1550 442 2 7560

Trung binh cdc
chudng

W pH

1
1
1
1

5630:1032 2191330 63461 | 1310:180 | 544257 |  60+18 | 4904901

43111080
n=8)

Diéu hoa pilot

(12.44) 6348:888 (n=9)

16494175 n=9)

Cac kétqua mau G cac chuéng (11.2013) rat khac
so Vi cac két qua ldy & dau vao bé biogas (cach
cac chubng khoang 20 dén 300 m, mau & chudng
I6n hon) va & tram pilot (sau bé biogas khoang 170
m) trong thdi gian chay pilot cudi 2014, cac gia tri
mau lay thai ky dau dao dong manh va thap hon
nhiéu, nhét 1a vé thanh phéan hiu co.

S6 liéu vé nudc thai dau vao do Dé tai thu thap
la kha nhiéu, tuy nhién céac gia tri, nhat la COD, SS
thudng thdp hon nhiéu so véi clia nudc ngoai (chi
8 muc nudc thai sau tién x0 ly - diéu hoa cua [5-
7]). Nguyén nhan clia van dé nay cé thé la do &
Trang trai Hoa Binh Xanh con cé “hé théng xi ly”,
tuy nhién dé chila cac bé gom (I1am giam COD, SS),
phan chudng da dudc don sach hang ngay. Nguyén
nhan ndia con do phuong phap ldy mau trudc kia
mang tinh ngdu nhién, it tinh théng ké, thoi diém
lay mau cé thé léch so véi thdi diém 14y mau nudc
thai; hon niia do dudng di kéo dai, kénh dan thai
doc trién nui cé thé 1an nudc tu nhién dan t6i su
pha lodang nhét dinh khé tién lugng. Sau khi da hiéu
chinh quy trinh gom mau (phu hgp véi thdi diém vé
sinh chudng), néng do 6 nhiém m&c du van thap
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han nhung da tiém can néng doé théng ké trong cac
tai liéu trich dan.

D6i chiing véi cac s6 liéu nghién clu vé chat
lugng nudc thai vao/ra bé biogas cla gia dinh chin
nudi quy md nhd (xung quanh 10 Ign/ho) [8] ta
thdy, COD dau vao chi 8 mic 3022+597 mg/l; TSS
= 26744712 (n = 27), cac gia tri 6 nhiém nho hon
nhiéu. Day la sy khac biét gilta chan nuéi ho gia
dinh va chan nudi céng nghiép (dung it nuéc han
nén nudc thai dac han, ngoai ra con & thanh phan
thdc an céng nghiép thudng giau N, P).

D& chéc haon trong tinh thiét k&, dam bao trudng
hgp tai dau vao cé thé cao, ban dau chung t6i dua
vao cac sb liéu gan nhat so vgi Viét Nam la bo s6
liu clia Trung Quéc véi hé sé hiéu chinh theo dinh
muc nudc st dung k = 1,333, khi dé nudc thai tho cd
cac dac trung sau: COD = 6500 mg/l; TSS = 6103
mg/l; N-NH,* = 638 mg/l. Cac con s6 nay da bat
dau gan hon véi s6 lieu ma Dé tai thu thap dudc,
tuy nhién TSS van cao hon khoang 10-30%. TU cac
két qua théng ké tai chd, Dé tai chon céac thong sé
sau dé tinh thiét ké: COD = 7000 mg/l; TSS = 4500
mg/l; TKN loc = 650 mg/I.

Két luan

Hé thong céng nghé xi ly l1a su phéi hgp mot
cach hdgp ly nhét gilta cac cong doan, viéc xac dinh
ndi dung, quy moé cla mbi cong doan xU ly phu
thudc rét I6n vao viéc danh gia dung dan cac ngudn
s0 liéu vé nudc thé. Vi du: véi muc tiéu la xay dung
cobng nghé x0 ly nudc thai chan nudi Ign dat cac
yéu cau clia QCVN 40:2011/BTNMT (Quy chuén
ky thuét clia nudc thai cong nghiép) vé cac chi tiéu
chinh 1a COD, N va P véi chi phi thdp nhat; néu can
cl vao cac so liéu tu théng ké chat thai nhu 6 bang
1 hay bang 2, cac gia tri lién quan t6i COD va SS sé
bi danh gia qua cao, dan téi thiét ké cong suat qua
du. Néu lay theo cac s6 liéu tii cac hé quy mé nhd
nhu G [8] thi s6 liéu lai qua nhd so véi cac trang trai
quy mo I6n, thiét k& sé thiéu cong suét.

Géan 80% tai hiu cd la nam & pha ran, vi vay
tach 16ng/ran va xu ly hai dong 16ng/ran riéng bang
cac ky thuat phu hgp véi dac diém dia phudng (dién
tich, khodng cach t6i khu dan cu, cé hay khong hé
ao hd), kha nang dau tu ctia chl dau tu la bién phap
gidm chi phi dau tu cting nhu van hanh. Tuy nhién,
s@& gap véan dé khixi ly N, P bang ky thuat vi sinh vi
ty 1&8 C/N, C/P c6 thé khong di dé x{ ly N béng cac
ky thuat vi sinh [9].



L&i cadm on

Bai bdao nay duogc thuc hién trong khudn khé
Pé tai cdp nha nuéc ma sé KC08.04/11-15 do Bd
Khoa hoc va Céng nghé tai trg. Cac tac gia xin chan
thanh cam on 6ng Thai Ngé Puc - Chu Trang trai
Hoa Binh Xanh, TS Trdn Vdn Tua - Chi nhiém Dé
tai, TS Phan P4 Hung - Chd nhiém dé tai nhanh
vé céng nghé hiéu khi, PGS.TS Nguyén Hoai Chau
- Vién trudng Vién Céng nghé Méi trudong va cac
céng téc vién khac da tham gia tich cuc va hé trg
trong qua trinh thuc hién.
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