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Nghién ctru qua trinh phan hity ky khi chat thai
chan nuoi lgn va rac hiru co trong sinh hoat
nong thon deé sinh khi métan va phan hiru co
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Tom tit:

Ric thai hitu co sinh hoat dwgc phdi tron vao chét thai chin nudi lon trong mét thiét bi phan huy ky khi theo ty 1¢
xac dinh. Ba diy thi nghiém TN1, TN2, TN3 dwoc thiét 13p véi ty 1 chét thai chin nudi lon:rac thai hiru co lan lwot
12 100:0; 90:10 va 85:15. Két qua thu dwgc sau 25 ngay theo ddi cho thiy, hiéu suit loai bé CODs dat 61,77-69,93%,
cao hon so véi CODt 53,73-60,30%; thé tich khi sinh ra trong cic thi nghi¢m lan lwot 1a 107,31 ml/gCODt trong
TN1; 107,24 ml/gCODt trong TN2 va 108,40 ml/gCODt trong TN3. Khi sinh hoc sau khi xi ly loai b6 co, ham
lwrgng khi CH, ting tir 64-65% lén 81-90%; ham lwong khi H.S dap tng tiéu chuin sir dung cho dun niu (1 000
ppm). San pham thu duge tir qua trinh G bun sau biogas két ho’p véi rac thai hiru co cé thanh phan twong dwong voi
phén hitu co vi sinh dwoc quy dinh trong TCVN7185:2002.

Tir khéa: chit thai chin nudi, phan hiru co, rac thai hiru co.

Chi s6 phén logi: 1.7

Tong guan

Chat thai chan nudi lon 1a hdn hop bao gdm phan, thic
an thira, nudc tiéu, nude ria chuéng trai... Pay la loai chét
thai ddc trung, bién dong rat 1on va phy thudc vao nhiéu yéu
t6 nhu quy md chan nudi, giéng, dd tudi vat nuoi, ché do an
ubng, nhiét do, d6 am trong chudng, cach vé sinh chudng
trai... Theo tac gia Vi Dinh Ton va cong su, lugng phan thai
ra hang ngay bang 6-8% trong luong lon [1]. Quy trinh xir
1y cht thai chan nuéi lon pho bién hién nay 1a chét thai chan
nudi duge dua vao hd ky khi c6 phu bat hoac ham biogas,
qua ao/hd sinh hoc sau d6 x4 truc tiép ra kénh muwong. Mic
du hau hét cac trang trai déu da ap dung mot hoac mot vai
phuong phéap dé xtr 1y chét thai, tuy nhién, chat luong nudc
thai sau xir Iy déu chwa dat tiéu chuén xa thai [2]. Bén canh
do, xu 1y rac thai sinh hoat khu vuc ndng thon hién nay cling
dang la van dé thu hat sy quan tam cua cac nha khoa hoc,
nha quan ly. Vi dic thu gidu cac nguyén t dinh dudng (N,
P) ctia chat thai chan nuoi lon va giau hop chat hydrocacbon
cta rac thai sinh hoat hiru co, viéc két hop xtt 1y hai loai chét
thai nay trong mot qua trinh ddng phan huy ky khi hira hen
nhiing két qua trién vong.

Trén thé gidi da c6 mot s6 nghién ctru két hop xir 1y hai
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loai chét thai nay. J. Jiménez va cac cong su da tdi vu hoa
hoat dong cua vi sinh vat sinh khi métan trong qua trinh
d6ng phan huy ky khi & nhiét d6 thuong (mesophilic) va wa
nhiét (thermophilic) ciia phan lon va rom ra cho théy, lugng
khi métan thu duogc tang dang ké [3] Sheng Zhou va cac
cong sy dd nghién ciru vé sy bién doi ctia cong dong vi sinh
vat trong qua trinh phan huy ky khi va nhiét cia phan lon
v6i ty 16 khac nhau ciia rom ra, két qua thu duoc cho thiy
cac nhom methanogenic cua Methanothermobacter chiém
vu thé trong tt ca cac mau co ty 16 C/N cao [4]. O Viét
Nam, dong phéan huy ky khi mé&i duoc 4p dung thir nghiém
mot s6 mo hinh xir Iy bun thai d6 thi. Trong nghién ciru cia
minh, Nguyén Viét Anh va cong su da nghién ciru xtr 1y két
hop bun ty hoai va rac thai hitu co bang phuong phap sinh
hoc ky khi ¢ ché d6 1én men nong Céc két qua cho thay hiéu
suat xir Iy COD dat kha cao (x4p xi 80%), ty 16 CH , trong
khi biogas dat tir 65-70% [5].

Thuc nghiém
Chudn bi nguyén vit liéu
Nguyén liéu cho hé nghién ciru dong phan huy ky khi:

- Chét thai chin nuéi lon duoc léy tai hd thu gom, trudc
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Abstract:

Household organic waste was mixed with pig farming
waste in anaerobic digestion equipment at a specified
rate. Three experimental series TN1, TN2, and
TN3 were established with the ratio of pig farming
waste:household organic waste 100:0, 90:10, and 85:15,
respectively. The results obtained after 25 days of
follow-up showed that the efficiency of COD removal
was from 61.77 to 69.93%, higher than COD removal
from 53.73 to 60.30%; the volume of gas generated in
the experiment was respectively 107.31 ml/gCODt in
TN1, 107.24 ml/gCODt in TN2 and 108.40 ml/gCODt in
TN3. Biogas after the treatment of eliminating CO,, CH,
content increased from 64-65% to 81-90%; H,S content
met the standard for cooking (1,000 ppm). The products
obtained from the post-biogas composting combined
with household organic waste had the same composition
as the microorganic organic fertilizer as specified in
TCVN7185:2002.

Keywords: livestock waste, organic fertilizer, organic
waste.

Classification number: 1.7
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Khoa hoc Tu nhién n—

khi xa vao bé biogas tai trang trai nha gia dinh 6ng Ding
Viét Toi - thon Luong X4, xa Lam Dién, huyén Chuong
My, thanh pho Ha Noi.

- Mau rac thai sinh hoat hitu co dugc léy tai trang trai
nha gia dinh 6ng Pang Viét Téi va bii rac tap trung thon
Luong X4, xd Lam Dién, huyén Chuong My, thanh ph6 Ha
Noi.

Rac thai hitu co dugc xay nhd, loc qua sang kich thudc
mit ludi 1 mm, sau d6 tron dong thé véi chit thai chan nudi
lon va nap vao 2 pilot nghién ctru c6 thé tich 1 m? hoat dong
ddng thoi. Cac chi tiéu dic trung trong qua trinh nghién ciru
duge xac dinh doc 1ap va lay két qua trung binh.

Hinh 1. M4u ric thai hiiu co st dung trong nghién ciu.

Ba thi nghiém duoc thiét 14p bao gdm: TN 1: mau chat
thai chan nudi lon (CTCNL), TN 2: mau CTCNL + 10%
chit thai sinh hoat hitu co (CTSHHC), TN 3: mau CTCNL
+15% CTSHHC.

700 1 mau mdi loai durge nap vao hé pilot thir nghiém c6
dung tich 1.000 1. Mdi thi nghiém dugc lap lai 2 lan; cac chi
tiéu duoc xac dinh doc lap va lay két qua trung binh.

Nguyén ligu cho hé xu Iy khi sinh hoc:

Khi sinh hoc duoc trich truc tiép tr hé théng 6ng dan khi
clia trang trai, bom vao pilot xtr 1y va két nbi voi bép dun tai
trang trai. Thanh phan trude va sau khi qua pilot duoc lay
dinh ky va xac dinh thanh phan.

Nguyén li¢u 1 phdan compost:

Bun thai sau qua trinh phan huy ky khi dugc lam kho
ti nhién két hop voi rac thai hitu co (46 4m 50-60%) dugc
tién hanh 0 phan compost két hop véi ché pham Sagi. Mot
s6 chi tiéu dic trung cua san pham duoc x4c dinh boi Vién
Moi truong Nong nghiép, Vién Khoa hoc Nong nghiép Viét
Nam.

Phwong phdp ldy mdu, bdo qudn va phén tich

- Mau CTCNL duoc léy tai hd gom, Vi tri sau chuéng
nuoi va trude khi xa vao beé biogas cuia trang trai, dugc bao
quan va xtr Iy theo TCVN 6663-3:2008.

- Céc chi tiéu COD, TP va NH,"-N dugc xac dinh theo
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SMEWW 5220B:2012, SMEWW 4500P.B&D:2012 va
SMEWW 4500NH,.B&F:2012 trong “Cac phuong phap
tiéu chuan phan tich nudc va nude thai” (My) [6].

Thiét bi nghién ciru

Thiét bi dong phén huy ky khi:

H¢ nghién curu gém 1 bé dung tich 1.000 1. C6 ctra nap
mau phia trén; bom khqu tudn hoan (hoat dong 30 phut/2
gi0); hé théng 6ng léy mau, khi sinh hoc; déng hd do ap suét
va luu luong ké. Khi sinh ra dugc do dinh ky 1 lan/ngay
trong 25 ngay.

Hinh 2. Hé nghién ctiu dong phan huy ky khi.
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Hinh 3. Hé thong xt ly khi sinh hoc.
Thiét bi xir Iy khi sinh hoc:

H¢ xur 1y phuc hqp‘ loai bo kl,li CO, va H,S nhu trong
hinh 3. H¢ xtr Iy bao gdm 2 ¢4t hap thu dung tich 30 I chira
dung dich hép thu NaOH va 1 c¢ot hép phu chtra than hoat
tinh bién tinh bang sit kim loai va oxit sit (III).

Khi biogas tir hé thong chuyén hoa chét thai chin nudi s&
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duoc suc 1an luot vao 2 cot ha?ip thu chira dung dich NaOH.
O day CO, va H,S sé bi giir lai trong dung dich do phan tng:

CO, + 2 NaOH => Na,CO, + H,0
H,S +2 NaOH => Na,S + 2 H,0

Khi sau khi qua 2 ¢t hdp thu bang dung dich s& duoc
dan vao cot hép phu chtta than hoat tinh dugc bién tinh v6i
sat (IIT) oxit. O day lugng st, con du s€ dugc hép phu trén
than hoat tinh trude khi khi ti€p tuc dan vao sur dung.

Két qua va thio luan
Két qud vdn hanh thiét bi dong phéan hiiy ky khi

Mot s6 chi tiéu ddc trung ciia mau truée va sau nghién
cuu:

Mot s6 chi tiéu dic trung ciia miu trude va sau nghién
ctru duoc trinh bay ¢ bang 1. Co thé thiy, so voi cac mau
con lai, mdu CTCNL (TN1) ¢6 ham luong cac nguyén to
dinh dudng (N, P) 16n hon, trong khi céc chi tiéu khac nhu
COD, TS, TSS lai thép hon so v&i hai mau con lai. Sau khi
phdi tron ty 18 CODE:N trong TN1 14 21,6:1; trong khi & céc
mau c6 phdi tron véi chit thai hitu co co ty 16 twong tng tir
48,2:1 (TN2) dén 58,4:1 (TN3), gan hon so v&i ty 16 COD:N
tbi wu 70:1 [6].

Bang 1. Mgt s8 chi tiéu dic trung clia mau nghién ciu.

Trwéc nghién ciru

Chi tiéu TN1 TN2 N3

pH - 6,60,1 6,8+0,1 6,8+0,1
CODt (mgO,/1) 8.560+239 16.865£523  19.978+576
CODs (mgO,/1) 3.550£167 6.751£211 8.171£250
TP (mg/l) 105,9+4,1 96,8+3,2 97,3+3.,5
NH,"-N (mg/l) 327,6+1,8 290,5+1,6 285,2+1,8
TN (mg/l) 396,2+2,0 350,7+1,3 342,2+1,6
TS (g/1) 8,514+0,125 14,23240,237 18,921+0,315
CODt:N 21,6 48,2 58,4

Sau 25 ngay van hanh

Chi tiéu TNI TN2 TN3

pH 7,0£0,1 7,1£0,1 7,0£0,1
CODt 3.961+154 6.244+216 7.931£257
CODs 1.357+£109 2.132+193 2.502+152
TP 102,1£2,1 92,7+1,2 94,8422
NH,-N 247,5+1,5 182,0+1,1 184,0+1,8
TS 3,822+0,008  5,730+0,013  6,960+0,011

CQDt/s: chemical oxygen demand total (nhu cau oxy hod hod hoc); t: total
(tong), s: soluble (hoa tan)

Sau 25 ngay van hanh, c6 thé thiy cac gia tri COD cb
su giam dang Kké, trong d6 hiéu suét loai b6 CODs (tr 61,77
dén 69,93%), cao hon so v6i CODt (tir 53,73 dén 60,30%).
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Gia trj tong photpho hau nhu khong thay ddi trude va sau
qua trinh thuc nghiém, trong khi nong d6 NH . -N va gia tri
TN c¢6 su thay doi kha rd rét. Tong chat ran (TS) ciling 1a
thong sé quan trong danh gia hoat dong ciia qua trinh phan
hay ky khi d6i véi mdi hé nguyén liéu dau vao nhat dinh,
gi4 tri TS giam cang nhiéu thi hiéu qua cta sy phan huy ky
khi cang 16n. Két qua hiéu sut loai bo TS lan luot & TN1
14 55,11%; TN2 59,73% va TN3 63,21%. Két qua nay kha
tuong ddng voi cac gia tri COD & trén va phu hop véi thé
tich khi thu dugc tr cac thi nghiém.

Thé tich khi sinh hoc:

Khi biogas sinh ra trong qua trinh 1én men yém khi ban
chat 12 sy phan huy cac chat hitu co c6 trong mau nghién
curu, do do, n6 lién quan mat thiét dén cac gia tri COD, TS,
TSS, TVS... trong nguyén liéu dau vao. Qua trinh theo ddi
dién bién thé tich khi sinh ra trong cac thi nghiém duoc ghi
nhan trong bang 2 va hinh 4. Trong 2 ngay dau tién, nhém
nghién ctru thye hién can chinh va kiém tra d6 kin cua toan
bd hé thdng nén thé tich khi sinh ra trong nhitng ngay nay
khong duoc ghi nhan.

Tir cac sb liéu thu dugc trong biéu do hinh 4 va bang 2,
¢6 thé thdy, qua trinh sinh khi chia ra 1am 3 giai doan 13 rét:
giai doan hinh thanh va phat trién hé vi sinh vat (tir khi bat
dau dén ngay thir 8); tiép theo 1a giai doan phat trién cuc
thinh (tir ngay thir 10 d&én ngay thir 14); cudi cing 1a giai
doan suy thodi tir sau ngay thu 16.

Bang 2. Thé tich khi sinh ra trong 25 ngay.

Khoa hoc Tu nhién n—

1/700 1 mau; mau TN3 ¢6 lugng khi sinh ra 16n nhat 1a 1.516
1/700 1 mau.

Nhu vy, thé tich khi sinh ra trong trong cac thi nghiém
lan luot 12 107,31 ml/g CODt trong TN1; 107,24 ml/gCODt
trong TN2 va 108,40 ml/gCODt trong TN3. Cac két qua thu
duogc kha phu hop voi mot sé nghién ciru khac vé dong phan
huy ky khi [7].
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Hinh 4. Biéu do lugng khi sinh ra trong qua trinh phan hy.

Dadnh gid hi¢u qud ciia hé thiét bi logi b6 khi COo,va
H S trong khi biogas

Dé danh gia hiéu qua xtr 1y khi cia thiét bi, ching t6i lay
mau khi trude va sau khi di qua thiét bi dé phan tich thanh
phan CH,, CO, Va H,S, ddng thoi st dung khi sau xir 1y cho
hoat dong dun nu hang ngdy cla trang trai. Két qua phan
tich duoc trinh bay trong bang 3.

Tir két qua thu dugc cho thdy, thiét bi xir 1y khi da loai

Bon Vil bo trén 60% luong khi CO, trong khi sinh hoc, qua d6 nang
0,
Ngay TN1 TN2 N3 Ngay TNI TN2  TN3 ty 1€ khi CH, tr 64-65 1én 81 90%. Piéu nay gitp cho bép
dé dang bat chay khi khoi dong, dong thoi ting nhiét lugng
3 325 952 >:16 15 57,54 10964 10234 va hi€u qua dun cua khi. Bén canh do, ham lugng H,S cling
4 771 1652 2035 16 31,62 80,10 78,58 giam dudi mirc cho phép, gop phan giam mui hoi va ting
5 653 2669 2396 17 2112 5976 5721 tuoi tho ctia dyng cy dun nau.
6 14,42 44,46 26,69 18 2527 40,83 44,46 Bé’mg 3. Thanh phén CH4 va C02 trong ITISU khi biogas truéc va
sau xu ly.
7 13,65 37,04 7623 19 19,52 19,05 33,06
CH, (%V) CO, (%V) H,S (ppm)
8 1821 43218 101,64 20 19,06 1582 12,69 Diuvio Diura Diuvio Diura Diuvio Daura
9 2503 6230 12198 21 1,69 2247 2051 Sau5ngdy 6522 87,12 33,02 11,14 2707 678
Sau38ngayy 6481 89,76 34,14 10,52 2220 603
10 38,66 9282 148,66 22 854 1409 16,19 Sau90ngdy 66,54 84,12 3235 1415 1982 550
Sau 125
11 5507 121,98 169,20 23 12,72 1344 2541 ‘ 6381 8134 3571 1811 1393 561
nga
12 7424 160,10 14620 24 7,14 994 17,10 £y
13 87,57 127,05 130,92 25 3,72 12,25 13,32 Qua theo doi ctia nhom thlén cuu, thoi gian su dl}llg
] bep dun nau trung binh 1 ngay 1a 3 gio; luu luong khi sur
14 78,12 127,09 120,79 Téng 643 1266 1516

Két qua thu duoc ciing cho thdy, mau chi c6 CTCNL
(TN1) luong khi sinh ra thap nhat, gia tri trung binh dat 643
1 khi/700 1 mau; tiép dén 13 mau hdn hop TN2 dat 1.266
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dung dun néu 25 I/phut; thé tich khi st dung (di qua hé xu
1Iy) 1 ngay: 3 x 60 x 25 =4.500 1 = 4,5 m*/ngay, ngon lira
mau xanh hoan toan khong c6 mui hoéi nhu truée khi xir 1y.
Sau 4 thang van hanh tai trang trai (xdp xi 540 m? khi), cac
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dung cu dun nau va bép khong c6 dau hiéu bi an mon va
mudi

U phén compost

Mau bun dugc ldy tir bé sau biogas (200 1) va dé rao
nudc trong 2 tuan. 300 kg phu pham néng nghiép (la bép
céi - 1dy tai canh dong thon Pai Tir; cay o, rau mudng don
trang trai tai trang trai nha 6ng Pang Viét Téi) duoc phoi
tai dé giam do am, cét nho (1-5 cm), tron déu véi bun sau
biogas (téng thé tich xdp xi 1 m?) va 100 g ché pham sinh
hoc Sagi. Bo 4m clia mau sau tron 1a 70%. Két qua theo doi
cac chi sb nhiét do, do 4m trong qué trinh G dugc trinh bay
o bang 4.

Bang 4. Nhiét do va do 4m trong qua trinh G phan compost.

Ngay thir 1 6 10 14 17 21 32 40
Nhigtdo (°C)  34#0,5 59+0,5 56405 55+0,5 46+05 44+0,5 40£0,5 38+0,5
Do am (%) 70,0 62,3 59.7 569 556 553

Tir s6 liéu theo ddi nhiét d6 va do am c6 thé thay, nhiét
d6 ting manh trong 6 ngay dau. Day la giai doan cac vi sinh
vat phét trién manh, do d6, can phai dao tron 2 ngay/lan dé
tranh nhiét do ting quéa cao (trén 65°C) dan dén chét hé vi
sinh vat. Tir ngay thir 10 dén ngay thtr 14 nhiét d¢ twong d6i
6n dinh, sau d6 giam dan dén ngay thtr 40 nhiét do gan nhu
can bang véi nhiét d6 moi truong.

Bang 5. Mot s8 chi tiéu dac trung clia san phdm phan compost.

Chi tiéu d4nh gia Ham lugng TCVN7185:2002
D6 4m (%) 53-55 <35

Téng hitu co (OM) 43,55+2,35 >22

Téng cacbon hitu co (OC)  25,32+1,24 =

P,0, 2,79+0,20 >2,5

N téng s6 1,0120,15 >2,5

K,0 1,08+0,12 >1,5

Két qua phan tich mot sb chi tidu ddc trung cua phan
compost trong bang 5 cho thdy, mun hitu co thu duoc tir xtr
1y bun thai sau biogas ctia chat thai chan nudi lon két hop
hop rac thai hitu co co chat luong tdt, ham luong hitu co dat
trén 40%. Cac nguyén té dinh dudng (N, P, K) dat va xép xi
dat so véi cac chi tiéu k¥ thuat ddi voi phan hitu co vi sinh
duoc quy dinh trong TCVN7185:2002.

Két luan

Trong nghién clru nay, chiing t6i da thur nghi¢m kha ning
ddng phan huy ky khi chat thai chin nudi lon két hop véi
rac thai hitu co khu vuc ndng thon trén hé pilot c6 dung tich
1 m?, danh gia kha nang loai bo thanh phan CO,, H,S trong
khi sinh hoc tir qua trinh 1én men yém khi va sir dung bun
sau biogas két hop v6i phu pham hiru co dé u phan compost.
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Két qua budc dau cho thiy, sau khi phdi tron 10-20% rac
thai hitu co v6i chit thai chan nudi lon cho hiéu qua sinh khi
va loai bé mot s6 chi tiéu dic trung trong chét thai (COD,
TS) rét trién vong. Khi sinh hoc sau khi xu 1y loai bo Co,,
ham lugng khi CH, tang tir 64-65 1€n 81-90%; ham lugng
khi H,S dap Gng ti€u chuén st dyng cho dun néu (1.000
ppm). San pham thu dugc tir qua trinh U bun sau biogas két
hop véi rac thai hitu co ¢6 thanh phan tuong duong véi phan
hitu co vi sinh dugc quy dinh trong TCVN7185:2002.

LOI CAM ON

Nghién ciru nay dugc tai trg bdi Chuong trinh khoa
hoc va cong nghé ung pho véi bién dbi khi hau, quan Iy
tai nguyén va moi truong giai doan 2016-2020 cua B Tai
nguyén va Moi truong thong qua dé tai ma s6 BPKH.02/16-
20. Nhom nghién tran trong cam on gia dinh 6ng Pang Viét
Té6i - thon Luong X4, xd Lam Dién, huyén Chuong My,
thanh ph Ha Noi d tao diéu kién thuan loi trong sudt thoi
gian thyc hién nghién ctru nay.
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