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TOM TAT

Nghién ciru duoc tién hanh tai 9 ho gia dinh c6 cong trinh KSH (Biogas) xay dwng theo
thiét ké ctia Dy an & cac xa Thanh Xuan va Béc Phu, huyén Séc Son, Ha Néi. Ngudn nguyén
liéu nap vao bé phan giai la phan bo, phan lgn, hdn hop phan bo va phan lon. Mau nwéc xa
duwoc lay tr cac cong trinh KSH theo 2 dot: dot 1 khi cac hd van hanh cong trinh KSH véi ty 1é
pha phan/nuwéc = 1/2,1-1/2,6, dot 2 ldy mau sau dot 1 45 ngay sau khi diéu chinh ty I& pha
phan /nwéc = 1/1-1/1.2.

Két qua nghién ctru da két luan nén st dung ty 1& pha phan/ nwéc = 1/1-1/1,2. Nwéc xa |a
ngudn dinh duéng tot cé da cac nguyén té da, trung, vi lwong va khdng cé vi sinh vat gay bénh
nhuw ta, thwong han, co rat it trlrng giun san, co thé twai hodc phun qua 14 cho tat ca cac loai
cay tréng.

Khi st dung nén pha lodng nwéc xa tir nguyén liéu nap la phan bo 3,8 - 4 1an (1 nwéc xa +
3 nwéce 13), tr phan lon 3 1an (1 nwédc xa + 2 nwéc 1a) va tr hén hop phan bo va lon 3 1an (1
nwéc xa + 2 nwoc 1a).

1. PAT VAN BPE

Cong nghé Khi sinh hoc (Biogas) dd bién phé thai chin nuéi thanh ngudn ning
lwong cho ngudi ndng dan st dung tai chd. San pham chinh cia cong trinh KSH 1a khi
d6t, san pham phu 1a nudc xa, bi cin, vang. St dung phu phim KSH véi cac myc dich
nhu 1am phan bon cho cdy trong s& gop phan 1am ting thu nhap cho ngudi nong dén, rat
ngan thoi gian hoan von cia cong trinh KSH.
- Phy pham khi sinh hoc dd dugc nghién ciu str dung lam phan bon ¢ Trung Qudc,
An PO va nhiéu nuéde trong khu vuc Nam A (Yao Yongfu, 1989; Lylian va
Preston,1996; Chau, 1998; Francese va cong sy, 2000).

Trong nudc, di thuc hién cac nghién ciru sir dung phu pham khi sinh hoc 1am phan
bon cho cay tr(‘Sng (Trén Thi Tam va cong su, 2003-2004; Nguyén Nhu Ha va cong su,
2004-2005); 1am thirc an bo sung cho gia suc (Hoang Huong Giang va cong sy, 2003-
2004; Tran Thi Bich Ngoc va cong sy, 2007-2008).

' Cuc Chin nubi;
2 Van phong Khi sinh hoc.
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Panh gia chat lwong cua phu pham khi sinh hoc thuoc Dy an KSH dé c¢6 hudng st
dung phu pham dé bon cho mét s6 cay trong. Phu pham khi sinh hoc géom c6 nudc xa,
cin va vang. Dé tai ny tap trung nghién ciru vé nudc xa.

2. NQI DUNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. N9¢i dung

Danh gia gi4 tri dinh dudng ciia nudc xa qua cac chi tiéu pH, N, P,0s, K,O tong sb;
P,0s, K,O dé tiéu, NH,*, NO5, Na*, Ca*’, Mg*, S, Fe, Cu, Zn, Mn, Mo, Bo.

Panh gia mic d6 an toan khi sir dung nudc xa (40 man, tdn du kim loai nang, su co
mit clia cac vi sinh vét c6 hai, mam bénh...) qua cac chi tiéu Cl, Cd, Pb, Hg, As, vi sinh
vat téng s6, Ecoli, Samollena, tring giun san.

Danh gia mot s6 chi tiéu khac nhu d6 duc, lipit tong sd, protein tong s6, gluxit tong

7
A

SO.

2.2. Vit liéu nghién ciru

Chon 9 h¢ gia dinh xa Thanh Xuan va Bic Phu, huyén Soc Son, Ha Noi c6 cong
trinh KSH dat tiéu chuan cta du 4n, 1 nhimg cong trinh c6 thiét ké phu hop véi loai gia
stic, quy mo chin nudi va van hanh theo dung qui trinh cia dy 4n. Chi ¢ 3/9 ho xiy bé
chira nudc xa. Hau hét cac ho gia dinh co thoi gian s dung cong trinh trén 2 nim. Sau
khi 1éy mau dot 1, cac ho dan déu duogc xay thém bé chira nude xa thé tich 1m®. Mau
nude xa dot 2 dugce 1ay tir cac bé chira nudc xa xdy thém nay.

Nguyén liéu nap vao bé phan giai c6 3 loai: phan lon, phan bod, hdn hop phéan bo va
lon.

Ty 1€ pha tron phan/nudc:

- Pot 1: ty 1¢ pha lodng phan/nudc dao dong trong khoang 1/2,5 dén 1/2,7 (trung
binh 1/2,6) dbi v6i phan bo, 1/1,7 dén 1/2,3 (trung binh 1/2,1) ddi voi phan lon va 1/2,4
dén 1/2,5 (trung binh 1/2,4) d6i v6i hdn hop phan bo va lon.

- Pot 2: diéu chinh ty 1¢ pha lodng phan/nudc dao dong trong khoang 1/1 dén 1/1,4
(trung binh 1/1,2) d6i véi phan bo), 1/1 dén 1/1,3 (trung binh 1/1,1) ddi v6i phan lon va
1/1 dén 1/1,3 (trung binh 1/1,2) d6i véi hdn hop phan bo va lon.

2.3. Phwong phap nghién ctru

2.3.1. Thu thdp méu

Phuong phép nghién ciru 13 1dy mau chat thai, mau nudc xa (duoc 1y 2 dot) tai cac
gia dinh da dugc lya chon va sau d6 tién hanh phén tich cac chi tiéu theo ndi dung yéu
cau. Ldy mau dot 1 vao ngay 16 thang 12 nim 2007 (cung ngay lay mau chat thai), dot
2 vao ngay 31 thang 01 nim 2008, sau lay mau dot 1 45 ngay.

408



Lay méu trung binh theo phuong phap dugc ghi trong "S6 tay phén tich dat - nudc -
phan boén va cay trong" cta Vién Thé nhudng Nong hoa.

B4o quan mau trong thi ni 16ng dé giit nguyén d6 am. Tién hanh xac dinh mau tuoi
trong khoang 24 gid ké tir sau khi ldy mau trong truong hop phén tich cac chat Nits,
P,Osts, K,Ots, P,Osdt, K,Ohh, NH.", NOs5, lipit, gluxit. Him lugng cua céac chét nay
dugc biéu thi trén don vi mau tuoi. Phan tich cac nguyén t6 khac nhu Na®, Ca®", Mg®",
S, Fe, Cu, Zn, Mn, Mo, Bo, Cd, Pb, Hg, As tién hanh v&i mau da duoc séy kho khong
khi va nghién nhé, sau khi da xac dinh do 4m. Ham lugng cua cac chat nay duoc biéu
thi trén don vi mau kho.

2.3.2. Phuong phdp phan tich miu

Phuong phap phan tich cac chi tiéu ap dung dugc cho ca hai dang mau: mau chat
thai (dang dic) va mau nude xa (dang nudce)

Chi ti€u hoa hoc: phan tich tai phong thi nghiém Trung tdm nghién ctu Phan bon va
Dinh dudng ciy trong thudc Vién Tho nhudng Nong hoa; phong thi nghiém cia Vién
Ho4 hoc thudc Vién Khoa hoc va Cong ngh¢ Viét Nam theo cac phuong phap quy dinh
trong "S6 tay phan tich dat - nudc - phan bon va cay trong" cua Vién Tho nhudng Nong
hoa.

Céc chi tiéu nhu lipit tong sb, protein tong sd, gluxit tong s6: theo phuong phap
thong thuong ap dung ctia Vién Chan nudi, phan tich tai phong thi nghiém Vién Chan
nuoi va Vién Hoa hoc.

Chi tiéu vi sinh vat tong s6, Ecoli, Samollena, trimg giun san: phén tich tai phong
thi nghiém Vi sinh vat thuéc Vién Thd nhudng Nong hoa.

2.3.3. Xii I 56 ligu phan tich

Phuong phép thdng ké toan hoc trén Excel va Chwong trinh phan tich phwong sai
cta Nguyén Dinh Hién, 1996.

3. KET QUA NGHIEN CUU
3.1. Ham lwgng dinh duwdng cia nwée xa
3.1.1. Cic nguyén té da lwong va pH

Ham lugng N-NO; va N-NHy trong nudc xa tr cac loai phan la tuong duong (P =
0,05). So sanh ham luong N-NO; va N-NH, trong nudc xa dot 1 va dot 2 ctia cung mét
loai chat thai cho thay khong khac nhau (trir hdn hop phan bo + phén lon). Diéu nay noi
1én cac loai chat thai nap khac nhau va ty 1¢ pha lodng phan/ nuéc khong anh hudéng dén
ham luong N-NO; va N-NH,4

Ham luong 1an hiru hiu cua nude xa dot 1 tir phan lon cao hon 4,3 lan so véi tir
phan bo, nhung ddi voi kali hitu hiéu thi nguoc lai, ham lugng kali hitu hiéu trong nudc
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xa dot 1 va dot 2 tir phén bo cao hon 1,7 1an so véi tir phan lgn (P = 0,05). Nhu vay cac
loai chat thai nap khac nhau anh huéng dén ham lugng lan va kali hiru hiéu trong nudc
Xa.

Bang 1. Ham lwong cac nguyén té da lrong va pH trong chét thai va nwéc xa

Nt N-N03 N-NH4 P205ts onsdt KzOts Kzohh
S

T %) (mg/ (mg/ (%) (mg/ (%) (mg/ pHH20

° 100ml)* 100ml)* 100ml)* 100ml)*
Phan bo
Chét thai 0,61 2,10 127 0,78 69 0,76 5197 742
Nwoc xa
dot 1 0,05a 0,27 a 43,83 a 0,007 a 52a 0,114 a 956,67 b 7,04 a
Nwoc xa
dot 2 0,04 a 0,22 a 36,04 a 0,009a | 194 ab | 0,092 a 885,7b 6,92 a
TB** 0,05 0,25 39,94 0,008 12,30 0,103 921,19 6,98
Phan lon
Chét thai 0,70 2,80 151 1,42 126 0,54 3596 6,97
Nwoc xa
dot 1 0,06 a 0,39 a 50,03 a 0,028 b 22,4b 0,175 a 557 a 6,71a
Nwoc xa
dot 2 0,07 ab 0,39 a 58,85 a 0,02ab | 20,5ab | 0,069 a 531a 6,63 a
TB** 0,07 0,39 54,44 0,024 21,45 0,122 544 6,67
Phan bo+ phan lgn

Chét thai 0,50 3,60 85,10 0,51 30 0,59 4001 7,57
Nwoc xa
dot 1 0,07 ab 0,43 a 65,73 a 0,02ab | 186ab | 0,098 a 823 b 6,94 a
Nwoc xa
dot 2 0,1b 0,39 a 102,16 b 0,009 a 27,7b 0,095 a 882 b 6,98 a
TB** 0,085 0,41 83,95 0,01 23,15 0,097 852,5 6,96

Ghi chu: Cac chit cai a, b trong cing mot cot doc khac nhau chi sy sai khac c6 ¥ nghia thong ké
(P =0,05; *Pdi v6i chit thai (dang dic) 1a mg/100g; **Gia tri trung binh cia 2 dot miu nudc xa.

Cac loai chat thai nap khac nhau anh hudng khong 16 dén ham luong dam va kali
tong s6 trong nudc xa, nhung anh hudng rat 1 dén ham luong lan tong sd. Ham lugng
lan t6ng s trong nude xa dot 1 tir phan lon cao hon 4 1an so véi tir phan bo (P =0,05).

Cac loai chat thai nap khac nhau nhu phan bo, phan lon va hdn hop phan bo + phan
lon anh huéng rd dén ham luong l4n dé tiéu va kali hitu hiéu trong nude xa (P=0,05)
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Ham luong cac chat dinh dudng trong nudc xa dot 1 va dot 2 sai khac nhau khong
nhiéu. Nhu vay ty 1& pha lodng phan/nudc 1/1,1-1/1,2 va 1/2,1-1/2,6 khong lam anh
hudng nhiéu t6i d6 chua cling nhu ham lugong dam, 1an, kali téng s6 va dé tiéu trong
nuoc xa (P =0,05).

Bang 2. So sanh dinh duéng da lugng ciia nwée xi véi tiéu chuin

dung dich thuy canh
Gi¢i han dinh dwdng cao Dinh dwdng - -
Chi tiéu nhat cta dung dich thuy trong nwéc Ty 1¢ dinh dwong
" e nw&c xal thuy canh
canh xa
N téng s6, % 0,020 0,05 - 0,085 25-43
P,Os téng s6, % 0,021 0,008 - 0,024 0,38-1,14
K20 tbng s6, % 0,048 0,097 - 0,122 2,02-2,54

Ghi chu: *Ngudn Nguyén Xuan Nguyén, 2004; **Gidi han thip nhat va cao nhét gia tri trung binh
ctia 2 dot mau nude x4 theo bang 1.

So véi dung dich thuy canh ham lugng dam tng s trong nude xa nhiéu gap 2,5 -
4.3 1an (trung binh 3.4 lém), lan téng ) giao dong kha 16n tir 0,38 dén 1,14 1an, kali téng
s6 nhiéu hon 2,02 - 2,54 lan.

Nudc xa tir phan bo, phan lon va hdn hgp phan bo phan lon ¢6 pH axit nhe hodc
trung tinh c6 thé sir dung dé tudi cho tat ca cac loai ciy trong. Ham luong dam va kali
tong s6 cao, 1an tong sé kha, chu yéu nam & dang dé st dung dbi véi cdy trong nhu N-
NOs, N-NH,, 1an dé tiéu va kali hitu hiéu, cho nén day 1a ngudn phan bon quy cho san
xuat nong nghiép.

Dé khang dinh gia tri ngudn dinh dudng c6 trong nudc xa, tham khao vé quy dinh
gi6i han cao nhat ctia dung dich dinh dudng dugc ding trong trong cdy thuy canh.

3.1.2. Cdc nguyén té trung, vi lwong

Trong nudc xa ham lugng Ca, Mg, S va B thép; ham lugng Cu, Zn, Mo cao; ham
lwong Mn, Fe kha. Theo quy dinh muc gidi han téi da cho phép ctia mét s6 chat trong
nude tudi nhu Bo (1- 4 mg/l), Zn (< 5 mg/l) thi ham luong cac nguyén t6 nay déu thap
dudi ngudng cho phép. Do véy, nudc xa 1a ngudn nudc tudi an toan, cung cip cho ciy
trong nhidu nguyén té vi lwong, dic biét 1a Cu, Zn, Mo rit c6 ich cho cdy hoa mau, cay
an qua, cay rau, cay ho dau. Nudc xa co nhiéu Mn va Fe rat tdt cho cay hoa dé tao mau
sic tiroi thim.

So v6i gi6i han dinh dudng tdi da cua dung dich thuy canh thi dinh dudng cia nudc
xa ¢6 nhidu nguyén td vi luong cao hon rit nhiéu nhu Cu cao hon 1,8-10,9 lan; Zn cao
hon 2,8-10,7 1an, Mo cao hon 3,1- 4,4 lan. Mot sb nguyén t6 khac nhu Mn, Mg, Fe co
gi4 tri twong duong hodc cao hon chut it. Mot s6 nguyén t6 khac c6 ham luong thip hon
nhu Ca, Bo (bang 4).
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Bang 3. Ham hrong cac nguyén té trung lwong, vi hrgng trong chit thai va nuéc xa

Bl Cu Zn Mn (mg/ | Mg (mg/ | Ca (mg/ | Na (mg/ Fe S Mo B
(mg/l)*| (mg/l)* 1)* 1)* 1)* 1)* (mg/l)* | (mg/l)* | (mg/l)* | (mg/l)*
Phan bo

Chatthai | 59,45 | 302,99 | 214,50 2900 500 1300 5400 1400 | 7,18 | 34,55

Nwéce xa 1,18 2,44 2,82 147,60 8,97 188,6 14,85 | 39,63 | 0,46 0,70

dot 1

Nwéc xa 0,99 1,81 2,42 43,17 103,1 143,3 5,37 47,47 | 041 0,73

dot 2

TB** 1,09 2,13 2,62 95,39 56,04 165,95 | 10,11 | 43,55 | 0,44 0,72

Phan logn

Chatthai |597,99| 584,47 | 417,85 5500 900 2000 4400 1300 | 13,99 | 38,36

Nwéce xa 0,19 0,59 0,58 68,29 4,82 183,3 3,89 33,75 | 0,36 0,87

dot 1

Nwéce xa 0,17 0,52 0,49 18,99 119,4 153,9 0,77 41,06 | 0,3 0,78

dot 2

TB** 0,18 0,56 0,54 43,64 62,11 168,60 2,33 37,41 | 0,33 0,83

Phan bo va phan lon

Chatthai | 80,61 | 197,17 | 354,39 2900 900 1000 2000 1600 | 8,48 | 29,98

Nwéce xa 0,28 0,48 0,45 68,88 5,0 213,2 2,3 46,9 0,3 0,6

dot 1

Nwéce xa 0,41 0,90 0,47 23,97 95,8 181,4 1,93 65,2 | 0,31 0,77

dot 2

TB** 0,35 0,69 0,46 46,43 50,40 197,30 2,12 56,05 | 0,31 0,69

Ghi chu: *Di v6i chat thai (dang dic) 1a mg/kg; **Gia tri trung binh cia 2 dot miu nudc xa.

3.1.3.

Mt 56 chi tiéu khdc

Ham luong lipit va gluxit trong phéan lon déu cao hon trong phan bo va hdn hop phan
bo + phén lon. Ham lugng lipit déu rat thap, tir 0,00004% (trong nudc xa phan lgn) dén
0,006% (trong nudc xa phan bo) va gluxit 0,001% (trong nudc xa phan lgn) dén 0,003%
(trong nudc xa phan bo). Tuy vay, cac chat lipit va gluxit trong nude xa khi tudi cho cay co
tac dung lam cho céc vi sinh vat dét hoat dong manh hon, qua d6 lam tang ham lugng cac
chat dé tiéu trong dat, tao diéu kién cho ciy trong hap thu dinh dudng t6t hon.

Bang 4. So sainh mét s6 dinh duwdng trung lwong, vi hrgng ciia nuéce xa
v6i tiéu chuin dung dich thuy canh

Chi tiéu Gi¢i han dinh_du’&ng, cao nhét cta Dinh dl.fé’nq trong Ty l1é djnh dt’r(yng nwéc
dung dich thuy canh* nwdc xa** xa/ thuy canh

Cu, mg/l 0,1 0,18-1,09 1,8-10,9

Zn, mg/l 0,2 0,56 -2,13 28-10,7

Mn, mg/l 1 0,46 - 2,62 05-2,6

Mg, mg/l 60 43,64 - 95,39 0,7-1,6

Ca, mg/l 240 50,40 - 62,11 02-0,3

Na, mg/l 165,95 - 197,30

Fe, mg/l 5 2,12-10,11 04-20

S, mg/l 37,41 - 56,05

Mo, mg/I 0,1 0,31-0,44 31-44

B, mg/l 1 0,69 - 0,83 0,7-0,8

Ghi chu: *Ngudn: Nguyén Xuan Nguyén, 2004; **Gidi han thap nhit va cao nhét gia tri trung binh
ctia 2 dot mau nude x4 theo bang.
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Bang 5. Mt s6 chi tiéu khac ciia chit thai va nwéc xa

Lipit Gluxit Pé duc
m (NTU)
Ham lwong, | Mirc chuyén hoa, | Ham lwong, | Mdrc chuyén hoa,
% % % %
Phan bo
Chét thai 0,309 - 1,70 -
Nwoc xa dot
1 0.004 1,29 0.003 0,18 547.7
Nwoc xa dot
2 0.007 2,27 0.003 0,18 613
B* 0,006 1,78 0,003 0,18 580,4
Phan lon
Chét thai 0,663 - 3,10 -
Nwoc xa dot
1 0.00004 0,01 0.001 0,03 232.3
Nwoc xa dot
2 0.00004 0,01 0.001 0,03 726
B* 0.00004 0,01 0,001 0,03 479,2
Phan bo + phan lon
Chét thai 0,353 - 1,48 -
Nwéc xa dot
1 0.001 0,28 0.001 0,07 283.7
Nwoc xa dot
2 0.004 1,13 0.001 0,07 1063
B* 0,003 0,71 0,001 0,07 195

Ghi chu: *Gié tri trung binh cia 2 dot mau nuéc xa
3.2. Panh gia vé mirc d) an toan cliia nuwdc xa

3.2.1. Mikc dé an toan vé dé man va kim logi niing

Ty 18 pha phan/nudc anh huong rd dén ham luong cac kim loai ning trong nudc xa
(P =0,05). Cac mau nudc xa dot 2 ¢ ham luong kim loai ning thdp hon so v6i nude xa
dot 1. Gia tri pH ciia nudc xa khac nhau khong rd trong 2 dot 1dy mau. Ddi v6i phan
lon, ham lugng Clo trong mau nudc xa dot 2 cao hon mau nude xa dot 1 do lwong nude
pha trdn véi phan it hon khi nap nguyén li¢u.

Nhu véy c6 thé sir dung ty 1& pha lodng phan/ nuéc cua dot 2 1a 1/1,0-1/1,2 dé giam
bot ham lugng kim loai ndng trong nude xa..
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Bang 6. Ham lrgng Cl va mét s6 kim loai ning trong chit thai va nwéc xa

T | Cl (mg/l)* | Cd (mg/l)* | Pb(mg/l)* | Hg (mg/l)* As (mg/l)*

Phan bo

Chét thai 3450 0,578 9,601 0,078 3,543

Nwéc xa dot 1 466,50 b 0,085 b 0,462 b 0,00997 ¢ 0,17297 b

Nwéc xa dot 2 539 b 0,038 a 0,076 a 0,00057 a 0,01827 a

TB** 502,8 0,062 0,269 0,00527 0,09562
Phan Ion

Chét thai 2490 0,247 10,536 0,034 6,36

Nwéc xa dot 1 250,28 a 0,018 a 0,469 b 0,00343 b 0,25303 ¢

Nwéc xa dot 2 442 b 0,006 a 0,18 a 0,00048 a 0,07053 a

TB** 346,14 0,012 0,325 0,00196 0,16178

Phan bo + phan lo

Chét thai 3450 0,889 10,246 0,063 2,726

Nwéc xa dot 1 463,58 b 0,019 a 0,422 b 0,004467 b 0,0667 a

Nwéc xa dot 2 581b 0,01 a 0.107 a 0,000543 a | 0,071133 a

TB** 522,29 0,015 0,265 0,00251 0,06892

Ghi cht: Cac chit céi a, b, ¢ trong cung mot cdt doc khac nhau chi sy sai khac cé y nghia théng ké (P
=0,05); *Ddi voi chét thai (dang dic) 1a mg/kg; **Gia tri trung binh ciia 2 dot miu nudc xa.

Theo quyét dinh sé 04/2007/QD-BNN ngay 19 thang 01 nim 2007 cia Bo
NN&PTNT Ban hanh Quy dinh vé quan 1y san xut va chimg nhén rau an toan c6 quy
dinh vé muc gidi han t6i da cho phép ctia mot sé chét trong nudc tudi (theo TCVN

6773:2000).

Bang 7. Mirc gi6i han t6i da cho phép ciia mdt s6 chit trong nuéc tuéi

1T Thong sé chat lwong Pon vi Murc cac thong s6 cho phép
1 Bo mg/lit 1-4

2 |pH 5,5-8,5

3 Clorua (Cl) mg/lit < 350

4 Thuy ngan (Hg) mg/lit < 0,001

5 | Cadmi(Cd) mg/lit 0,005-0,01

6 Asen (As) mg/lit 0,05-0,1

7 | Chi (Pb) mg/lit <0,1

8 Crom (Cr) mg/lit <0,1

9 |Kém (Zn) mg/lit < 1 khi pH < 6,5; <5 khi pH > 6,5
10 |Fecal coliform MPN/100ml <200

Ghi cha: Cac thong sb trén twong tw voi Quy dinh vé san xudt va kinh doanh rau an toan (Ban hanh
kém theo Quyét dinh sb 106 /2007/QD- BNN ngay 28 thang 12 nim 2007 cia Bo truéng Bo Nong

nghiép & PTNT.
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Nude xa dot 1: ham lugng Cadimi (Cd) trong nudc xa tir phan bo vugt ngudng cho
phép 8.5 lan, tir phan lon vuot ngudng 1,8 1an, tir hdn hop phan bo va phan lon vuot
ngudng 1,9 1an; ham luong Chi (Pb) trong nudc xa tir phan bd vuot ngudng cho phép
4,8 1an , tir phan lon vuot ngudng 4.9 1an, tir hdn hop phan bo va phén lon vuot ngudng
4,2 1an; ham lugng Thuy ngan (Hg) thap dudi ngudng cho phép; ham lugng Asen (As)
trong nudc xa tir phan bo vuot ngudng cho phép 1,7 lan, tir phan lon vuot ngudng 2,5
lan, tir hdn hop phan bo va lon ¢6 ham luong Asen thip dudi ngudng cho phép; ham
luong Clo (Cl) trong nudc xa tir phan bd vuot ngudng cho phép 1,3 lan, tir phan lon
dué6i ngudng cho phép, tir hdn hop phan bo va lon vuot ngudng cho phép 1,3 lan (bang
8).

Nuoe xa dot 2: Ham lugng Cadmi (Cd) trong nude xa tir phan bo vugt ngudng cho
phép 3.8 1an, tir phan lon dudi ngudng cho phép, tir hdn hop phéan bo va phéan lon dudi
nguong cho phép; ham lugng Chi (Pb) trong nudc xa tir phan bo dudi ngudng cho phép,
tir phan lon vuot ngudng 1,8 lan, tir hdn hop phan bod va lon vuot ngudng 1,1 1an; ham
luong Asen (As) va Thuy ngan (Hg) trong nudc xa tir cac loai phéan bo, tir phan lon, tu
hdn hop phan bo va lon déu thdp dudi ngudng cho phép; ham lwong Clo (Cl) trong
nudc xa tu phan bo vuot ngudng cho phép 1,5 lan, tur phan lgn vuot ngudng 1,3 lan, tur
hén hop phan bo va phan lon vuot ngudng 1,7 lan.

Béng 8. Danh gia mirc d) an toan vé d) min va kim loai nang
doi voi nuée xa dot 1

™ | ci(mg) | cd(mgn) | Po(mgn) | Hg(man) | As(mgn)
Murc cho phép
Theoquydinh | <350 | 0005-001 | <01 | 0005001 | 00501
Mau nwoc xa dot 1

Phan bo

CcT1 | 4665 | 0085 | 0462 | 0009967 | 0172067
Phanlon

CT2 | 25028 | 0018 | 0469 | 0003433 | 0253033

Phéan bd va phéan lon
CcT3 | 46358 | 0019 | 0422 | 0004467 | 0066700
banh gia vwot mrc cho phép mau dot 1

Phan bo >1,3 >8,5 4.8 cp >1.7

Phan lon cP >1,8 4.9 cP >2.5

Phan bo + Lon >1,3 >1,9 4.2 cP cP

Ghi chu: CT1, CT2, CT3 ky hiéu cac truong hop phan bd, phan lgn va phan bo + phan lgn trong dot
1 ldy mau nuée xa; CP- & muc cho phé; > s6 lan vuot ngudng.
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Béang 9. Panh gia mirc dd an toan vé d¢ man va kim loai ning
doi voi nwdc xa dot 2

2 | Ci(mgl) | cd(mg) | Pb(mgl) | Hg(mgh) | As(mgll)
Mtrc cho phép
Theoquydinh | <350 | 0,005-001 | <01 | 0005001 | 0,05-0,1
Mau nwéc xa dot 2
Phan bo
CT4 | 539 | o003 | 0076 | 0000573 | 0018267
Phan lon
CT5 | 42 | o006 | 018 | 000048 | 0,070533
Phéan bd va phéan Ign
CT6 | s | o001 | 04107 | 0000543 | 0071133
DPanh gia vuot mirc cho phép mau dot 2
Phan bo >1,5 >3,8 CcP cP CcP
Phan lon >1,3 CcP >1,8 cP CcP
Phan bo + Lon >1,7 CcP >1,1 cP CcP

Ghi chu: CT4, CT5, CT6 ky hiéu cac truong hop phan bod, phan lgn va phan bo + phan lgn trong dot
2 iy mau nude xa; CP- & muc cho phép; > s6 lan vuot ngudng.

Ham lugng Cadmi, Chi, Asen trong nudc xa sau xur Iy Biogas cao hon ngudng cho
phép chi co thé 1y giai 1a do xam nhap vao tir nguon thirc n hodc tir nudce 13. Ban than
qué trinh phan huy Biogas khong sinh thém kim loai ning, ma chi co thé thay ddi dong
thai ctiia cac kim loai nay tur trong ba thai dac hodc vang sang trang thai mdi trong nude
xa. Xir Iy van dé nay ciing kha don gian, néu mudn dé cac kim loai nay léng lai trong ba
thai dic hodc vang thi chi cin nang cao pH nudc xa. Bi thai dic va vang sau khi bd
sung thém rom ra, 14 cdy... ché bién thanh phén hitu co c6 thé sir dung bén cho cdy an
toan. Con nhu mudn s dung nudc xa dé tudi cho cay trong thi chi can pha loang dé
ham lugng cac kim loai nang nay dudi ngudng cho phép.

3.2.2. Murc dj an toan vi sinh vt

Mat do vi sinh vat trong phan bo 1,27x10°%, trong phan lon 1,39x10° va trong hon
hop phan bo + phan lon 2,52x10% CFU/g phii hop vi phan bo thong thuong cua vi sinh
vat trong phan chudng tai Viét Nam. Trong chat thai khong tim thdy vi sinh vat gay
bénh ta, thwong han va mat do trimg giun san ciing hau nhu khong co.

Mat d6 vi sinh vat tong s6 trong nudc xa & mirc d6 cho phép, trung binh khoang 2
x10° CFU/ml (trong nuéc xa phan bo), 5,79x10° CFU/ml (trong nudc xa phan lon) va
2,82x10° CFU/ml (trong nudc xa hon hop phan bo + phan lon). Trong nudc xa khong
tim thay vi sinh vat gdy bénh, chi phat hién s it tring giun san 1,7-3,7 trimg/25ml ¢6
thé do du nhap tir ngoai vao trong qua trinh liy nudc xa dé sir dung hodc do nguyén
nhén khac chua 1y giai dugc.
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3.3. Bién phap sir dung nwéc xa

Tir cic nhan xét danh gia trén khuyén cdo ap dung ty 1é pha tron phan/nude 1/1,1-
1/1,2. Theo két qua phéan tich mau nudc xa dot 2, tom tat thanh phan cac chat nhu sau:

Bang 10. Ham lwong cic nguyén td da lwgng va pH trong nuée xa dot 2

Nts, | N-NO;, | N:-NH, |[P.Osts,| P:Osdt, |K:Ots,| K.Ohh,

% | mg/100ml | mg/100ml % mg/100ml % mg/100ml PHizo
Phan bo

004 | 022 | 3604 | 0009 | 194 [o0092| 8857 | 692
Phan lon

007 | 03 | 588 | 002 | 205 [0069| 53 | 663

Phén bd + phan lon

010 | 039 | 10216 | o009 | 277 [o0095| 882 | 698
Trung binh

007 | 033 | 6568 | 0013 | 2253 [o0085| 7662 | 684

Bang 11. Ham lwong cac nguyén to trung lwong, vi lwong trong nuée xa dot 2

Cu, Zn, Mn, Mg, |Ca,mg/| Na, Fe, S, Mo, B,
mg/l mg/l mg/l mg/I | mg/I mg/l mg/| mgl/I mg/I
Phan bo
099 | 181 | 242 | 4317 | 1031 | 1433 | 537 | 4747 | 041 | 073
Phan lon
017 | 052 | 049 | 1899 | 1194 | 1539 | 077 | 4106 | 03 | 0,78
Phan bo va phan lon
041 | 090 | 047 | 2397 | 958 | 1814 | 193 | 652 | 031 | 077
Trung binh
052 | 108 | 1,13 | 2871 | 1061 | 159,53 | 269 | 5124 | 034 | 0,76
Bang 12. Mot s6 chi tidu khac trong nwéc xa dot 2
Lipit (%) | Gluxit (%) | D6 duc (NTU)
Phan bo

0,007 | 0,003 | 613
Phan lgn

0,00004 | 0,001 | 726
Phéan bo + phan lon

0,004 | 0,001 | 1063
Trung binh

0,004 | 0,001 | 800,67
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Bang 13. Ham lwong CI va mdt s6 kim loai niing trong nuéc xa dot 2

Ci(mg) | cd(mgl) | Pbmgn | Hgmgn | As(mgn

Phan bo

539 | o003 | o076 | 000057 | 001827
Phan logn

442 | 0006 | 0,18 |  oooo48 | 007053
Phén bd + phéan lon

581 | 0,01 | o107 | 000054 | 007113
Trung binh

52067 | 0018 | 0121 | 000053 | 005331

Bang 14. Mat d¢ vi sinh vat trong nudc xa dot 2

VSV téng sd, E.coli, Samonella, Trirng giun san,
CFU/mI CFU/25mI CFU/25ml trieng/25ml
Phan bo
3,44 x 10° | “) | “) | 3,3
Phanlon
5,27 x 10° | ) | ) | 0
Phan bo va phan lgn
2,18 x 10° | ) | “) | 3,3
Trung binh
3,63 x 10° | ) | “) | 2,2

Nguyén tic truyén théng dé sir dung nudc xa la pha lodng dé 14 cay khong bi chay,
khong gay ton thuong dén hé ré. Trén co so da trinh bay & cc phan trén, nguyén t6 dé
anh huong xau dén 14 va ré cdy trude hét 1a dam, c6 ham lugng trong nudc xa cao hon
dung dich thuy canh 3,4 lan, sau d6 1a Clo cao hon mtrc cho phép 1,7 1an (trong nudc xa
tir phan bo + phan lon), cac nguyén td kim loai nang nhu Cd cao hon mirc cho phép 3,8
lan (trong nudc xa tir phan bo) va Pb cao hon mirc cho phép 1,8 1an (trong nudc xa tir
phéan lon).

Dé nghi ap dung ty 1 pha lodng phan/nude = 1/1-1/1,2 dé giam ham lugng kim loai
nang trong nudc xa. Giai phap st dung nudc xa an toan la pha loang; nudc xa tir phan
bo can pha lodng 3,8 - 4 lan (1 nudc xa + 3 nudc 13), tir phan lon pha lodng 3 lan (1
nude xa + 2 nude 13) va tir hdn hgp phan bo va lon pha lodng 3 1an (1 nudc xa + 2 nudce
13).

4. KET LUAN
Nudc xa tir phan bo, phan lgn, hdn hop phan bo va phan lgn 1a ngudn dinh dudng

t6t cho cay trong, co day dii cac nguyén t6 dinh dudng da lugng, trung luong, vi luong
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va khong c6 vi sinh vat gdy bénh ta, thuong han, ¢6 thé sir dung an toan ddi véi tat ca
cac loai cay trong bang cach tudi vao dat hac phun qua la.

Dé nghi ap dung cach pha ché ty 1¢ phan/nudc = 1/1-1/1,2 trong qua trinh van hanh
Biogas. Sir dung nudc xa tir cac loai phan sau xir Iy Biogas can pha lodng; tir phan bo
3,8 - 4 1an (1 nudc xa + 3 nudc 13), tir phan lon 3 1an (1 nude xa + 2 nude 1) va tir hdn
hop phan bo va lon 3 1an (1 nude xa + 2 nuoc 13).
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ASSESSMENT OF BIOSLURRY QUALITY UNDER BIOGAS PROGRAM
USING AS FERTILIZERS FOR CROPS

Abstract

Research was conducted at nine households having biogas digesters which constructed
strictly following the Project model designs in two communes of Thanh Xuan and Bac Phu, Soc
Son district, Hanoi. Cow dung, pig dung and mixture of cow dung and pig dung were used to
feed into digesters. Samples of liquid biolurry were taken at two stages: stage 1 when dilution
ratio of dung and water = 1/ 2,1-1/ 2,6 was applied and; stage 2 was 45 days after stage 1 and
dilution ratio of dung and water was adjusted to reduce to 1/ 1-1/ 2.

The research shows that the dilution ratio of dung and water = 1/ 1-1/ 2 should be applied
for diluting animal dung. Ligid bioslury can be consider as potent fertilizer as it contains suficient
nutrient elements as wel as trace elements while having no disease- cause microorganisms like
cholera or typhoid. It contains less parasitic eggs thus can be used for watering fertilizer or as
foliar fertilizers for all kinds of crop.

When used as watering firtilizer, ligid bioslurry from cow dung, pig dung and mixture cow
dung and pig dung should be added with water 3,8-4 times (eg. 1 bioslurry and 3 water), 3 times
(eg. 1 ligid bioslurry and 2 water) and, 3 time (eg.1 ligid of bioslurry and 2 water) respectively.
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