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ABSTRACT

The experiment was conducted to assess the capability of biogas effluent
in supplying ammonium and nitrate for soils. The experiment was
designed with 4 treatments: soil added 100% distilled water (control
treatment), soil added 50% biogas effluent and 50% distilled water, soil
added 75% biogas effluent and 25% distilled water, and soil added
100% biogas effluent. The results showed that N-NH;" and N-NOs
concentrations significantly increased in biogas effluent-supplying
treatments in comparison to the treatment without biogas effluent
addition. The concentrations of N-NH;" and N-NOs; were 171+5.45
mg/kg and 78.9+3.08 mg/kg, respectively, in the soil added 100% biogas
effluent. The nitrogen-supplying capability increased proportionately to
soil microbial respiration, which was showed by the highest accumulated
CO; concentration in the soil added 100% biogas effluent (855
mgCOy/kg). The result also showed that mineralized nitrogen
concentration positively correlated with CO; accumulation in soil,
indicating that soil microbial activity increased in line with increasing
added-biogas effluent volume and amount of soil mineralized nitrogen.

TOM TAT

Thi nghiém dwgc tién hanh nham danh gia kha ndng cung cap dam amén
va dam nitrat cho ddt tir nuGc thdi biogas. Thi nghiém gom 4 nghiém
thike: dat dwoc b6 sung 100% nuéc khir khodng (doi chimg), bé sung
50% nudc thai biogas va 50% nuwdce khir khodng, b6 sung 75% nudc thai
biogas va 25% nmudc khi khodng, va b6 sung 100% nuée thdi biogas.
Két qua cho thdy ham lwong N- NH, va N- NOjs trong dat dwoc cung cdp
nude thai biogas véi thé tich khdc nhau déu cao khdc biét c6 ¥ nghia so
Vi nghiém thire doi chimg. Ham leong N-NH,;* va N-NOs trong dit
duwoe cung cap 100% nuée thai biogas dat gid tri twong vimg la 171+5,45
mg/kg va 78,9+3,08 mg/kg. Kha nang cung cap dam tang tiwong ing voi
su ho hdp ctia vi sinh vt dat duwoc thé hién qua ham luong CO; tich liy
trong dat, dat cao nhdt ¢ nghiém thirc 100% nudc thai biogas (855
mgCOy/kg) va dat gia tri thap hon véi cdc thé tich mede thdi biogas bo
sung thap twong img. Két qua thi nghiém cho thdy sw gia tang ham
lwong dam ¢6 twong quan thudn véi sw tich lity CO; trong ddt, diéu nay
cho théy sy hién dién vi sinh vat trong dat cé lién quan voi thé tich b6
sung nweGe thai biogas va lheong dam hitu dung trong dat.

Trich dan: Nguyén Phuong Thao, Tran Ptrc Thanh, Bui Thi Nga va Chau Minh Khéi, 2017. Nghién ctru kha
nang cung cap dam cia nude thai biogas cho dat. Tap chi Khoa hoc Trudng Pai hoc Can Tho. S6
chuyén dé: Méi truong va Bién doi khi hau (2): 36-44.
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2.2 Phwong phap nghién ciru

1 GIOI THIEU X
2.2.1 BO tri thi nghiém

Nuéc thai biogas véi ham luong chét hitu co,

tong dam, tong lan kha cao (Nguyén Thi Kiéu Thi nghiém dugc thyc hién tai phong thi
Phuong, 2011), c6 thé st dung 1am phén bon cho nghm::m B mén Khoa hoc dat, Khog Nong Nghiép
san xuat rau mau (Ngo Ké Suong va Nguyén Lan va Sinh hQC Ung dung, Tru.’(‘yng Dai hoc CETIH Tho.
Diing, 1997). Chét dinh dudng c6 trong nudc thai "Eméc khi thyc hién thi ngh{ém, kha nang gitr nude
biogas cao hon so v&i phan chudng va phéan  theo toi da cua dat dugc xac dinh dé.u(’yc tinh luong
phuong phép thong thuong, ngoai cac dudng chit nuge bo sung vao dat ¢ céc; nghiém 'thl'l’C deé dat
nhu N, P, K, nudc thai biogas con chira nhiéu chét dugc do am 60% k_hé nang gitr nude toi da cua dat,
hitu co va cac nguyén lidu can thiét cho cay trong tuong duong lyc gitt nude dao dong trong khoang -
(Nguyén Hoai Nam, 2014). Nudc thai biogas da 0,01 MPa (Coyne, 1999). Bay 1a am d9 toi h?lf) chp
dugc nghién ciru tudi cho mot sb loai cdy trong hoat dong phan hiy chat hiru co' va trao doi chat
nhu cai xanh va rau xa lach (Ngd Quang Vinh, cua vi sinh vat trong dat (Tate, 1987). O d6 am

2010), van tho (Bui Thi Nga va ctv., 2015), 6t né}:, trong dat ¢ ty 1€ té khé.ng chura nu’(');c va chira
(Pham Viét Nit va ctv., 2015) va dau bap (Bui Thi khong khi phu hop, thuén 1¢i cho sy khuéch tan O,
Nga va ctv., 2016). Theo Nguyén Quang Khai va cac chat hoa tan trong dat 1am tang hoat dong
(2009) cac nguyén tb NPK cua nguyén li¢u sau khi cua vi sinh vat (Luo va Zhou, 2006).

phan huy qua h¢ thong biogas hau nhu khong bi Phuong phap x4c dinh kha ning giit nuéce t5i da
ton thit ma dugc chuyen hoéa thanh dang phan long ctia dat duoc thyuc hién theo Anderson (1982): can
ma cay dé hap thu nhu N-NH4", N-NOs, dong thoi  kpdi lwong dét xéc dinh (100g dét kho) cho vao
chtra chét hitu co' cao cai thién tinh chat dat, giip dng hinh tru rong hai dau (Ring). Bit kin hai dau
cdy phat trién manh, it sdu bénh. Tuy nhién, kha dng bang vai ludi c6 duong kinh ludi <45 pm dé
nang cung cap N-NHs", N-NOs* cia nudc thdi ngan khong cho dét di chuyén ra ngoai dng. Dat
biogas cho dat va sy hién dién cua vi sinh vat khi dng vao becker chira nudc cho myc nude ngap 2/3
str dung nudce thai biogas van chua dugc quan tim 6ng. Sau 2 ngay, dit éng trén mam chtra 16p cat
nghién ctru. Do vay, “Nghién ciru kha nang cung mong trong khoang 3 gio dé loai bo cac phan tir
cap dam cua nudc thai biogas cho dat” da duoc nuée ty do trong dat va trén 6ng chira mau. Cén
thyc hién 1a can thiét. khdi lwong dit da bao hoa nude. Sau do siy dat &

2 VAT LIEU VA PHUONG PHAP 105°C dén khi khoi luong khong thay doi. Can lai
NGHIEN CcUU khoi luong dat sau khi say. Sai bi¢t gifta khoi

lwong dat trude va sau khi sdy tuong dwong voi

lwong nude tdi da dét c6 kha ning gitt duoc (luong
Dit thi nghiém 14 loai dit phu sa trdng céc loai nude bio hoa). Am do 60% kha ning giit nude toi

hoa mau nhu bip, diu xanh va nudc thai biogas da ctia dat dugc tinh bang 60% lugng nudc bio hoa

duoc thu tai nong ho Nguyén Vin Binh, xa Nhon (Bang 1).

Nghia, huyén Phong Dién, thanh ph6 Can Tho.

2.1 Vit liéu nghién ctru

Bang 1: Lugng nuée cin thém vao dit dé dat do 4m 60%

Khoéi Khoilwong Ring  Khdilwong Am dd ciia  Thé tich nwéc dé

Nghiém thirc lwvong +Péatdibaohoa  Ring+ Déat dit bio hoa ditdatim do 60%
Ring (g) nuéc (g) sau khi sy (g) nwéc (%)  trong 100g (mL)

100% nudce khir khoang 97,98 231,51 179,04 64,73 38,84
50% nudc thai biogas 97,09 227,48 175,72 65,83 39,50
75% nudc thai biogas 97,15 226,65 174,85 66,67 40,00
100% nudce thai biogas 97,13 223,54 172,64 67,41 40,44
a. Thi nghiém 1: Khao sat ham luong dam nudc thai biogas va 25% nudc khi khoang;
amén (NH*) va dam nitrate (NOs) trong dat theo Nghiém thtrc 4 (NT4): dat b6 sung 100% nudc thai
cac ti I¢ nuwoc thai biogas khac nhau biogas. Mbi lan lap lai v6i lwong dat 1a 100 g tron

déu véi nuée khir khoang; nude khir khoang va
nude thai biogas; nude thai biogas véi thé tich da
xéc dinh bén trén. Dat duge t ¢ 28 — 30 °C, trong
diéu kién thoang khi. Theo dbi chi tiéu N-NH;* va
N-NOs™ trong dit ¢ ngay u thr 2, 5, 10, 15, 20, 25
va 30. Sau mdi thoi diém ldy mau phan tich N-
NH4" va N-NOy", cin khdi luong chai nhwa + dét,

Thi nghiém dugc bd tri hoan toan ngau nhién
véi 4 nghiém thirc, méi nghiém thirc dugc lap lai 4
lan. Nghiém thirc 1 (NT1): dit bd sung nuée khir
khoang (d6i chirng); Nghiém thirc 2 (NT2): dét bd
sung 50% nudc thai biogas va 50% nudc khu
khoang; Nghiém thic 3 (NT3): dat bd sung 75%
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nham muc dich bd sung luong nudc mat di do boc
thoat, véi tong thé tich cho mdi nghiém thirc subt
qué trinh thi nghiém trong khoang tir 0,5 — 1 mL,
turong dwong trung binh 0,1 mL cho mdi thoi diém.

b. Thi nghiém 2: Khdo sat ham lwong khi
cachonic (CO,) trong dit theo cdc ti 1é nwée thai
biogas khac nhau

Thi nghi€ém dugc ~b6 tri hoan toan ngau nhién
\((’yi 4 nghiém thirc, moi nghiém thire duogce lap lai 4
lan. Céac nghiém thirc twong ty nhu ¢ Thi nghiém 1.

Mai lan lap lai v6i luong dat 1a 20 g tron déu
véi lugng nude khir khoang; nudc khir khoang va
nudc thai biogas; nudc thai biogas, dat am do caa
dét 1a 60%. Pat dugc  trong chai nhya kin dé
tranh sy khuéch tan CO; tir khong khi vao mau 0.
Pé tao diéu kién trao doi khi cho hoat dong ho hap
cla vi sinh vat dat, chai dung mau dugc mo nap
dinh ky tai cac thoi diém lidy miu dé phan tich
CO,. Theo d5i ham luong CO, trong dét sinh ra do
vi sinh vt trong dat (h6 hip dit) & ngay u thi 2, 5,
10, 15, 20, 25 va 30 theo phuwong phap dugc mé ta
b6i Anderson (1982): Pt dugc U trong chai nhua
(thé tich 150 mL) day kin, bén trong c6 dit lo thity
tinh (thé tich 15 mL) chtra dung dich NaOH 0,1N,
dé hap thu CO, béc thoat do hoat dong ho hip cua
vi sinh vat dit: CO, + 20H = COs> + H,O.
Ham luong CO; (twong tmg véi toc d6 ho hap dat)
dugc phan tich bang cach xac dinh lugng NaOH da
duogc tiéu thy bang cach chuin d6 voi dung dich
H>S0O4 0,01 N. Lugng COs tich liiy dugc tinh toan
thong qua viéc xac dinh sy thay ddi néng d6 NaOH
theo thoi gian.

2.2.2 Phuwong phdp thu va phan tich mdau nudc

Nude thai biogas dugc thu gom truc tiép tir dau
ra clia tai U biogas sau khi doi chuéng khoang 10
phut, chira vao x6 nhya 10 lit va khudy déu, sau d6
dung chai nhya 1 lit @& thu mAu, trit lanh & 4°C,
trong vong 24 gio.

Phuong phép phan tich mau nudce: pH: do truc
tiép bang may do pH, EC: do truc tiép bang may
do EC, TSS: Phuong phap trong lugng (APHA —
2540 D), DO: Phuong phap Winkler cai tién, COD:
Phuong phap K,Cr,O7, N-NH," (mg/kg): Phuong
phap so mau indophenol blue: miu u dugc ly trich
bang KC1 2M theo ty 1& 1:10 va so mau & budc
song 640 nm, N-NO;™ (mg/kg): Phuong phap so
mau hydrazine sulphate: ly trich dat bang KCI 2M
theo ty 1¢ 1:10 va so mau & bude song 543 nm, TN:
Phuong phap Kjeldahl (TCVN 6638:2000), P-
PO4*: Phuong phdp Ascorbic axit, TP: phuong
phap acid Ascorbic (APHA, 1998), K*: xac dinh
bang quang ké ngon lira budc séng 768 nm, Tong
Coliform: Phuong phap MPN (TCVN 8775:2011),
E.coli: Phuong phap TCVN:NMKL 125:2005.
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2.2.3  Phwong phdp thu va phén tich mau ddt

Mau dat duge thu ¢ do sau 0 - 20 cm, tai 3-5
diém theo duong chéo. Mau dat dwoc dé kho tu
nhién & nhiét d6 phong, sau d6 nghién qua riy 2
mm. Trong qua trinh nghién r& cdy, x4c bi thyc vat
duoc loai bo.

Phuong phép phan tich cac chi tiéu hoa hoc dat:
pHuuse: Trich bang nudc cat, do bang may do pH,
EC: do bang EC ké, Chat hitu co (%C): Phuong
phép Walkley — Black, TN: phuong phéap Kjeldahl,
N-NH,4": phwong phap so mau blue-indophenol, N-
NOs: phuong phap so mau hydrazine sulphate,
CO;: phuong phap Anderson (1982).

2.3 Phwong phap tinh toan

~ Lugng N-NH;" (hodc N-NOs) gia tang trong
dat bo sung nudc thai biogas dugc tinh theo cong
thirc:

A=B-C

Trong do6:

A (mg/kg): Luong N-NH4" (hoac N-NOs) gia
tang trong dat dugc b6 sung nude thai B (mg/kg):
ham lugng N-NH," (hodc N-NO5) trong dat duoc
cung cap nudc thai biogas ¢ cac nghiém thuc nude
thai biogas.

C (mg/kg): ham lugng N-NH," (hodc N-NOs’)
trong dat khong dugc cung cap nude thai biogas
(nghiém thure doi ching).

2.4 Phuwong phap xir Iy s6 lidu

Phin mém Microsoft Excel dugc sit dung dé
tong hop s6 liéu va v& d6 thi. Phan mém IBM
SPSS 20.0 duoc st dung dé phan tich ANOVA, so
sanh sy khac biét gitta cac nghiém thurc qua phép
kiém dinh Duncan 5% va phan tich trong quan.

3 KET QUA VA THAO LUAN

3.1 Dic tinh nwéc thai biogas

Két qua phan tich nudc thai biogas duogc trinh
bay trong Bang 2. Trung binh gia tri pH trong nudc
thai biogas 1a 7,240,11, do dan dién 1a 2.037+4,5
puS/em, v6i d6 dan dién kha cao cho thay nudc thai
biogas giau ion hoa tan. Cac thong s6 nhu tong
chat ran lo limg (TSS) 1a 552+7,6 mg/L, ham
lugng COD (508+26,7 mg/L), TKN (229+1,5
mg/L) déu vuot giéi han cho phép cua QCVN 62-
MT:2016/BTMNT (c6t B). Nudc thai biogas cé
ham lugng COD va TKN kha cao khi bd sung vao
dat voi hién dién cua vi sinh vat gop lam ting
lwong dam hitu dung cho dat (V& Thanh Phong va
ctv., 2015). Chat lugng nude thai biogas trong qué
trinh thi nghiém c6 nong do N-NH;" dao dong
trong khoang 138 — 193 mg/L, N-NO;™ tu 0,35 —
0,39 mg/L, P-PO4> tir 144 — 167 mg/L.
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Bang 2: Dic tinh nwéc thai biogas
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QCVN 62 —

Chi titu Don vi Nuéc thai biogas MT:2016/ BTINMT
(Cot B)

Ban dau Ngay 10 Ngay 20 Ngay 30

pH - 7,20+0,11 - - - 55-9
EC uS/cm 2.037 £ 4,50 - - - -
TSS mg/L 552 +7,60 - - - 150
DO mg/L KPH - - - -
COD mg/L 508 +26,7 - - - 300
N-NH4* mg/L 193 +£1,50 138,25+1,45 18291+1,53 180,15+ 1,50 -
N-NOs~ mg/L 0,39 + 0,01 0,37+ 0,01 0,35+0,01  0,39+0,01 -
TKN mg/L 229 +1,50 - - - 150
P-POs* mg/L 167+0,66 159,18 +0,60 143,49+0,56 144,47+ 0,50 -
TP mg/L 183 + 1,00 - - - -
K* mg/L 138 + 1,30 137 £ 0,90 132+ 1,20 137,5+1,30 -

Ghi chii: 86 liéu dwoc trinh bay dang Trung binh + DG léch chudn, n=3
QCVN 62-MT: 2016/BINMT (Cét B): Quy chudn ky thudt quéc gia vé e thai chan nudi khi xd ra nguon nudc khong

dimng cho muc dich cdp mieée sinh hoat
3.2 Dic tinh dét thi nghiém

Két qua phan tich cac chi tiéu dat thi nghiém
dugc trinh bay ¢ Bang 3. Trung binh gia tri pH cta
datla s, 78+0,17 phu hop cho cay trong sinh truong
va phat trién (pH tir 5,5 dén 8,5); gié tri trung binh
EC cua dat 1a 153+25,6 pS/cm cho thdy ham luong
mudi tan trong dat & mic thap, khéng anh huong
dén cay trdng (V& Thi Guong va ctv., 2010). Ham
luong chét hitu co trong dét c6 gia tri 3,78+0,27%,
¢ murc trung binh theo thang danh gia ctia Chiurin
(1972) vé& ham lugng chit hiru co trong dat. Theo
thang danh gid dit cua Kyuma (1976), dat giau
dam vd&i ham luong dam téng s6 1 0,24%, nén dét
can bo sung lugng hiru co va d6 am thich hop cho
vi sinh vat hoat dong dé tang dam hiru dung trong
dét (V5 Thi Guong va ctv., 2004).

Bang 3: Pic tinh dét thi nghi¢m

Chi tiéu Pon vi Dit thi nghiém
pH - 5,78+0,17
EC uS/cm 153+25,6
Chét hitu co % 3,78+0,27
N-NH4* mg/kg 7,3+0,14
N-NOs mg/kg 14,1+0,10
Dam tong s6 (TN) % 0,24+0,02

Ghi chu: §5 liéu dwoc trinh bay dang Trung binh £ D¢
léch chuan, n=3
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3.3 Dién bién ham lwgng dam trong dét thi
nghiém

3.3.1 Ham lwong N-NH,*

a. Ham lwong N-NH," trong dat & cdc nghiém
thirc

Ham lugng N-NH4" gitra cac nghiém thic co su
khac biét thong ké & cac thoi diém theo ddi. Gia tri
N-NH4" ting din theo thé tich nudc thai biogas
duge cung cip va tit ca cic nghiém thuc dugc
cung cdp nudc thai biogas v6i thé tich khac nhau
déu c6 ham lugng N-NH,* cao khac biét c6 ¥ nghia
so véi nghiém thirc khong dwoc cung cip nudc
thai, trong d6 nghiém thirc cung cip 100% nudc
thai biogas dat gia tri N-NH4* cao nhét (Bang 4).

O nghiém thirc khong tudi nudc thai biogas-
nghiém thirc d6i chimg, ham lugng N-NH4* dién
bién tang dan va dat gia tri cao nhat ¢ ngay tht 10
la 15,1 mg/kg. Trong khi d6, ham lugng N-NH4"
trong dat ¢ cac nghiém thic tudi nude thai biogas
déu tlép tuc ting dén ngay thir 20 do sy khoang hoa
dam dién ra manh sau 2 tudn u (Nguyén My Hoa,
2013). Sy gia tang cac thanh phan hitu co trong dat
& giai doan dau sau khi o da kich thich hoat dong
khoang héa NH4" cua vi sinh vat tr¢ lai, cung cép
luong N-NH4" vao ngay tha 20 sau khi G, ham
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luong N-NH,* giam dan do sy chuyén hoa sang
dang N-NOs™ (V0 Thi Guong va ctv., 2004). Ham
lwong N-NH;* & NT1, NT2, NT3 giam dan sau
ngdy thtr 20, nhung NT4 van tiép tuc duy tri dén
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& cac nghiém thirc giam thip & ngay 30 twong
duong véi gia tri ¢ ngay 2. Theo thoi gian 4, cac
nghiém thtc ham luong N-NH4* bi mét di do
chuyén doi thanh dang N-NOs~ (Brady, 1988).

ngay thir 25 méi bat dau giam. Ham luong N-NH,*
Biang 4: Ham lwgng N-NH4* (mg/kg) trong dit & cac nghiém thirc theo thoi gian

Nghiém Thoi gian
thire ngay 2 ngay 5 ngay 10 ngay 15 ngay 20 ngay 25  ngay 30
—
100% nube 5 0.6 31¢a 12,041,445 15,142,067 14,842,014 13,341,954 7,5340,96¢¢ 7,28+0,59C
khtr khoang
—
0% 0UGC oy €14 24D 77044 430 90,841 .49PC 93545495 10544,57A 93,743,00% 68.5+1,80P¢
thai biogas
75% nude Eb DEb Cb Bb Ab Cb DEb
7o’ 103£2,275 107+4,90PE> 1254430 135+£9,658b  140+£2,854° 127320 107+2,17
thai biogas
R
100% nube 3011 gaBCe  14647,10% 16143394 16343738 17145455 16345740 14]43,025C
thai biogas

Ghi chii: S6 liéu diegc trinh bay dang TB+SD, n=4. Cdc gid tri trong ciing mot hang cé cung ki tw (4, B, C, D, E, F) va
cdc gid tri trong cung mot cgt co cung ki tw (a, b, ¢) khdc biét khong co y nghia thong ké 5% qua phép thir Duncan.

b. Sw gia tang ham lwong N-NH," trong dat c¢é 200

bo sung nuoc thai biogas
100 _ﬁ I I l
0

NT2 NT3 NT4

Hinh 1: Ham lwgng N-NH4" cao nhit tich liiy trong
dat dwge cung cap nwéc thai biogas (mg/kg)

Ham lugng N-NH4" gia ting ¢ cac nghiém thic
duge bo sung nudc thai biogas ting dan tir ngay 2
va dat gia tri cao nhat & ngay 20, v6i gia tri trung
binh 14n luot 1 90,8+5,49 mg/kg, 127+3,07 mg/kg
va 158+5,57 mg/kg (Bang 5). O tat ca cac dot theo
do6i, ham luvong N-NH4" gia ting ctia nghiém thirc
tudi 100% nudce thai biogas cao khac biét co y
nghia so véi cac nghiém thirc 75% nudc thai
biogas va 50% nudc thai biogas (p<0,05), dleu nay
cho thdy nuéc thai biogas c6 kha niang cung cap N-
NH,4" trong dét.

N-NH," (mg/kg)

Nhin chung, lugng N-NH4" gia ting theo thé
tich nudc thai bipgas cung cap, thé hién ham lugng
N-NH4" trong dat ¢ nghiém thuc tudi 100% nude

5 b o Ao s X Thanh sai s6 trén dé thi biéu thi sai s6 chudn. Cac gid tri
thai blOgaS dat gia tr1 cao nhit & ngiy 20 1a ann sat So tren do tni bDieu thi sait so chuan. CLac gia try

khong cung ki ty thi khac biét co y nghia ¢ murc o. = 5%.

171+5,45 mg/kg so voi hai nghiém thirc nudce thai
biogas con lai 1a 140+£2,85 mg/kg va 105+4,57
mg/kg tuong tmg (Hinh 1).

NTI: b6 sung 100% nuéc khir khodng (d6i chitng); NT2:
bo sung 50% nudc thai biogas va 50% nudc khir
khoang; NT3: b6 sung 75% nuoc thai biogas va 25%

nude khir khodng; NT4: b6 sung 100% nude thai biogas

Bang 5: Ham lwgng N-NH,* (mg/kg) gia ting trong dit dugc bd sung nuéc thii biogas

Nghiém Thoi gian
thire ngay 2 ngay 5 ngay 10 ngay 15 ngay 20 ngay 25 ngay 30
50% nuo

JOMUOC 63 84,15 65,043,50% 758207  78.8+5217% 00,845,497 86242407 61,241 27%
thai biogas
75% nudc

o 95,6+2,21¥4 94,844,550 110+4,64%° 118+5,96% 12743,07%2 11943,83% 99,942 37¥d
thai biogas
100% nudce .

o 130+1,96X 134+6,99%  146+5,02%  149+5,15%0¢ 158+5,75%  15544,99x® 13443, 5%
thai biogas
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3.3.2 Ham hrong N-NOy dét. O nghiém thire khong tudi nude thai biogas,
a. Ham heong N-NOy trong ddt & cdc nghiém gia tri N-NO; giam tir ngay 2 dén ngdy 5 va tang
thire cao nhat vao ngay 15 1a 20,0 mg/kg va giam thap

o o nhét & ngdy 20 (7,60 mg/kg). Diéu ny cho thiy &

_ Ket qua ¢ Bang 6 cho thay ke tirngay thr 5 gid ~ NT1 co dién bién N-NOs~ khong theo xu huéng
tri N-NO;™ gilta cac nghiém thire c6 sy khac biét nhit dinh, do ham luong N-NH," trong dit it,
(»<0,05). Ham lwong N-NOs trong dat tang theo khong thiic day su nitrate hoa dién ra rd rét (Brady,

su gia ting thé tich nudc thai biogas bd sung cho 1984).
Bang 6: Ham lwgng N-NOj (mg/kg) trong dit & cac nghi¢m thirc theo thoi gian
Nghiém Thoi gian
thire ngay 2 ngay 5 ngay 10 ngay 15 ngay 20 ngay 25 ngay 30
o -
100% nudc g 7,5 g3aB 15,040,99% 17,940,567 20,040,728 7,60+0,70% 1020405 12,742,208
khir khoang
o .
S0% nuGC 5 5 ) 11CDa 19 141,16PE021,0£0,755P0 22,140,940 24,9511 93Cb 30,631,615 63,704,884
thai biogas
o .
755./0 nuoce 21,3+1,12F2 23,244, 335F2 25 840,942 29,042,057 31,1+3,30 39,4+1,2888  74,1+£3 3142
thai biogas
o .
100 A).nu’orc 20,4+1,22F62 23 9+1 6657 26,8+1,16PF 29 6+£3,37P8 33,0+£3,85%% 41,3+1,57%2 78 9+3,0842
thai biogas

Ghi chii: 86 liéu dwoc trinh bay dang TB+SD, n=4. Céc gid tri trong cing mot hang ¢6 ciing ki

tw (A, B, C, D, E, F, G) va cac gia tri trong cung mot cot co cung ki tw (a, b, ¢) khac biét khong co y nghia o mirc a=5%

O c4c nghiém thirc twéi nude thai biogas, ham b. Sw gia tang ham lwgng N-NOy trong dat
luong N-NOs™ tang lién tuc theo thoi gian va tang duwogc b6 sung nuoc thai biogas
theo the tich nudce thai biogas tang twong ng. Gia Ham lwong N-NOs" gia ting & cac nghiém thirc
tri N-NO;™ tang vot déng ké tir ngay 25 va dat cao dugc bo sung nudce thai biogas theo thoi gian va
nhat vao ngay 30 lan luwot 1a 63,70+4,88 mg/kg, dat gia tri cao nhét & ngay thir 30 lan luot 1a

74,14£3,31 mg/kg V’E‘l 78,9i3,0§ rr{g/kg. Hf‘lm luogg 51,0+5,33 mg/kg, 61,4+4,42 mg/kg va 66,2+3,85
N-NO;™ khoang hoa trong dat tang khong nhiéu mg/kg (Bang 7). Nghiém thirc bd sung 100% nudc

trong }5 I’Ig?ly déulvi xay ra sy ‘tz?it d6n§ daﬁi do vi thai biogas ¢ su gia taing ham lugng N-NOj;™ twong
sinh Vat‘(Trmh Thi ‘Thu.l;rang va I.\Iguyen’My.:Hoa, duong so véi nghiém thirc bd sung 75% nhung
2007) va sau 15 ngay, tién trinh nitrate hoa dién ra khéc biét c6 ¥ nghia so v6i nghiém thire bd sung

(Chau Minh Khoi, 2000) nén mdt Iwgng 16n N- 50% ké tir ngay tht 5.
NH4*» phong thich tir nudc thai biogas da duoc
chuyén hoa nhanh sang dang NO;".

Bing 7: Ham lwgng N-NOs™ (mg/kg) gia ting trong dat dwgc bd sung nwéc thai biogas

Nghiém Thoi gian
thire ngay 2 ngay 5 ngay 10 ngay 15 ngay 20 ngay 25 ngay 30
o -
S0%NuGC o S0i000 4108072 318114 2,10£0,54% 17,452,440 20.4£1,70% 51,0533
thai biogas
o >
TS%muGC 08 82341774 795:0,61  9,0551,42 23,5204 20,1£152% 61,4+4,42%
thai biogas
o -
100% nube ) 03,0435 8.88+0,56 8,90:0,62¢  9,63+0,87¢ 254416 31,141,94% 66,243,859
thai biogas
Su nitrat hoa tang nhanh la do nudce thai biogas Ham lugng N-NOs™ tich liy trong,dét tang dan
¢6 cac nguyén to vi luong va sy can bang thich hop theo thé tich nudc thai biogas cung cap cho dat va

cua N, P, K (VS Thi Guong, 2004). Nghi¢m thuc khac biét co6 y nghia giita cac nghiém thirc, dat cao
gidu chét hitu co va giau dam hitu co dé phéan hiy nhit & ngay thir 30 (Hinh 2). Diéu nay cho thiy su
c6 lugng dam khoang hoda cao hon so v6i nghiém nitrat hoa dién ra trong dat phu thudc vao thé tich
thirc c6 chat hitu co trung binh va nghéo (Tat Anh nude thai biogas bo sung cho dat.

Thu va ctv., 2007) nén lugng dam ting theo su gia

tang thé tich nudc thai biogas bd sung cho dat.
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a
b
C
d I
NT1 NT2 NT3 NT4
Hinh 2: Ham lwgng N-NOs™ cao nhét tich liiy
trong dat dwgc cung cap nwéc thai biogas

(mg/kg)

Thanh sai sé trén do thi biéu thi sai sé chudn. Cdc gid tri
khong cung ki tu thi khdc biét co y nghia ¢ mirc 0. = 5%.
NTI: b6 sung 100% nude khir khodng (doi chirng); NT2:
b6 sung 50% nudc thdi biogas va 50% nieGe khir
khodng; NT3: b6 sung 75% nuéc thai biogas va 25%
nueGe khir khodng; NT4: b6 sung 100% nudc thai biogas.

100

(mg/kg)

N-NO;-

S

3.4 Ham lugng CO: trong dit

Theo Bossuyt et al. (2001), ham luong CO;
trong dat thé hién sy ho hap cua vi sinh vat dat,
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chét hitu co lam tang hoat dong va sy da dang cta
vi sinh vat dit, cho thiy su gia ting hoat dong cia
vi sinh vat dét co lién quan dén sy ting ham luong
dam N-NH,* va N-NO;™ trong dit.

Ham luong CO, trong dit dwoc ghi nhan twong
ng voi sy bién dong ham luong dam & theo cac
dot khao sat. Theo két qua duoc trinh bay trong
Bang 8, ham luong CO; & nghiém thic cung cip
nuéc thai biogas (NT2, NT3, NT4) ting lén gan
gp doi tai ngay 5 cho thdy da c6 mot lugng 16n
CO; duogc sinh ra tir sy phan huy vat chat hitu co
trong dét, trong su phan huy nay c6 su khoang hoa
c4c chit dinh dudng, cu thé 1a N-NH,* va N-NOs-
(Luo va Zhou, 2006).

O giai doan tir ngay thir 5 dén ngay thir 10, ham
lugng CO; cua nghiém thirc 75% nude thai biogas
(NT3) va 100% nudc thai biogas (NT4) tang cao
khac biét co y nghia so vdi 50% nudc thai bioga
(NT2) va 100% nude khir khoang (NT1). Dén ngay
thir 15, bat dau c6 su khac biét thong ké gitra NT2
v6i NT1. Piéu nay cho thdy lugng nudc thai biogas
dugc bd sung cang nhiéu lam ting hoat dong cua vi
sinh vat trong dat, CO, dugc phong thich ra ty 18
voi sy hitu dung vét chét thém vao (Luo va Zhou,
20006).

Biang 8: Ham lwgng CO: (mg/kg) trong dét theo thoi gian

Nghiém Thoi gian
thirc ngay 2 ngay 5 ngay 10 ngay 15 ngay 20 ngay 25 ngay 30
L
100% nuGe 51410 506 305013 85 40748.98%F 49841270 527422.7C 6134226 649428 4cA
khtr khoang
i K00
0% nube 050 986 29147,78F  424+10,06E  545+21300 638423,1°C  679£22.06B 723423104
thai biogas
1 D108
T3%0UGC 010 66 3001550 47045,50F  608L15.6 710£18.8°C T70+21,1%  §25420,1%
thai biogas
otoga
100% nube 51,13 906 33046355 484220,1F 62742440 732427,5°C 798429 TF 855425 9%
thai biogas

Ghi chii: Ghi chii: S6 liéu dugc trinh bay dang TB£SD, n=4.

Cac gia tri trong cung mot hang co cung ki tw (4, B, C, D,

E, F, G) va cac gia tri trong cung mot cot co cung ki tw (a, b, c) khdc biét khong co y nghia ¢ mirc 0=5%

Ham luong CO; tich Iy trong dét cua tat ca cac
nghiém thirc dat muc t6i da ¢ thoi diém sau 30
ngdy. Ham luong CO, dat cao nhit ¢ 2 nghiém
thirc bd sung 100% nude thai biogas (855+25,9
mgCOy/kg) va 75% nudc thai biogas (825+20,1
mgCO,/kg), tiép dén 1a nghiém thirc b6 sung 50%
nudce thai biogas (723+23,1 mgCO»/kg). Nghiém
thirc bo sung 100% nude khir khoang tich liy CO,
thip nhat (649+28,4 mgCO./kg).

Su gia taing ham lugng CO; tuong Gng véi su
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gia tang ham luong dam hitu dung (N- NH4* + N-
NOs) trong dat v6i cac hé sd twong quan & cac
nghiém thtc ddi ching, nghiém thirc bd sung nude
thai biogas 50, 75 va 100% lan luot 1a R:0,533,
R:0,9395; R:0,9593, R:0,9578 (Hinh 3).

Toém lai, khi ting thé tich nudc thai biogas vao
dat da lam tang ham luong CO; va tang hoat dong
clia vi sinh vat trong dat dong thoi dam hitu dung
trong dat ting twong ng voi thé tich nude thai
biogas bd sung cho dat.
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Hinh 3: Sy twong quan giira ham lwong dam hiru dung va CO: trong dét & cac nghiém thirc

Ghi chu: NT1: dé’t bé sung nude khir khodng (d6i chimg); NT2: b sung 50% nudc thdi biogas va 50% nudc khur
khodng; NT3: b6 sung 75% nudc thdi biogas va 25% nudc khir khodng; NT4: bé sung 100% nudc thdi biogas

4 KET LUAN VA PE XUAT
4.1 Kétluan

Ham luong dam hitu dung trong dét gia ting
theo lugng nudc thai biogas bo sung cho dét va gia
tang tuong Gmg véi ham lugng CO, trong dat. Ham
luong N-NH4" va N-NOs™ gia tdng ¢ nghiém thirc
b6 sung 100% nudc thai biogas dat cao nhét (lan
luot 1a 158 mg/kg va 66,2 mg/kg), khac biét co6 y
nghia v&i nghiém thire bo sung 75% (127 mg/kg va
61,4 mg/kg) va nghiém thirc b sung 50% (90,8
mg/kg va 51,0 mg/kg). Ham lwong CO, trong dét
thip nhit 12 nghiém thire khong bd sung nude thai
biogas (649 mgCOy/kg), ting dan & cic nghiém
thirc con lai c6 thé tich nudc thai biogas duoc bd
sung 1an luot 12 50% (723 mgCO./kg), 75% (825
mgCO»/kg) va 100% (855 mgCO,/kg).

4.2 D@ xuit

Nghién ciru vé& can bang dam trong dat c6 bd
sung nudc thai biogas trong qua trinh thi nghiém.
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