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Tém tat: Nudc va bun thai tir hoat dong nudi trong thuy san néi chung va nudi tdm ndi riéng da va
dang gy ra cdc anh hudng, 6 nhiém moéi trudng can duge quan tim giai quyét. Trong nghién ctru
nay di budc dau danh gia kha ning tin dung bun thai ao nudi tom tai xa Phit Long, huyén Cét Hai,
thanh phé Hai Phong dé 1am phén bén trén co s phan tich mot sb tinh chat 1y héa cua bun. Kha
nang phan hiy bun voi 4 cong thire thi nghiém st dung 2 loai ché pham sinh hoc EM va EMIC
trong diéu kién c6 va khong bd sung vat liéu phdi tron (min cwa) da duoc khao sat. Két qua cho
thdy bun ao ban dau c6 thanh phan kha pht hop dé u phin: %C = 6,09+0,34, %N, = 0,63+0,12,
%P, = 0,54+0,02 (kh01 luong kho). Trong thoi gian u 44 ngay, pH blen thién trong khoang 8,2-
9,2; nhiét d6 tir 20 dén 30°C va thap hon dang ké so véi 1y thuyét. Do am bun dau vao kha cao
(>80%) va dao dong trong khodng 55-80% trong thoi gian 1. Tuy nhién dd 4m giam con khoang
50% sau 56 ngay t dbi véi ca 4 cong thirc thi nghiém. Sau 44 ngay U, phan c6 thanh phan (% theo
khéi lugng): hitu co, P,0s, K,O va Ny tuong ung ~16,2; 1,64; 2,1 va 1,37 & thi nghiém 1 va 15,8;
1,4; 1,3 va 2,3 ¢ thi nghiém 2. Khi phéi tron véi vat liéu don mun cua thu duoc chét lugng phan
t6t hon thé hién qua giam d6 4m va céc thanh phan chinh trong phan  khi so sdnh voi chat luong
phan hitu co khodng quy dinh trong TT 41/2014 BNNPTNT. Hai loai ché pham EM va EMIC
ciing c6 hoat tinh va hiéu qua twong tu dbi v6i qud trinh 0.

Tir khéa: Bun ao nudi tdm, phan hiru co, min cwa, ché pham sinh hoc EM, EMIC.

1. Mé dau

Nganh nudi trong thiy san néi chung va
nudi tdm néi riéng dang phit trién nhanh ca quy
mo, mat d6 nudi va san lugng nudi. Tuy nhién
thuc trang ndy ciing gdy ra cdc van dé moi
truong trong d6 lugng bun ao thai 16n thudng
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khong dugce xur Iy da va dang anh huéng dén
mdi trudng dat, nu6e va dic biét dén san luong
tom nudi. Bun ao dwgc tao thanh chu yéu tur
thirc dn va phan bén, ngodi ra cdn c6 cic chat
bai tiét tir dong vat nudi, thudc khdng sinh,...
Biin thai ao nudi thuong c6 ham luong chat hiru
co khé cao, ¢6 thanh phan dinh dudng va mot
s6 khodng phit hop dé c6 thé tan dung nham
giam yéu cau vé xur 1y [1-4].
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Trong cac phuong phdp xu ly bun ddy ao,
¢6 3 phuong phép duoc str dung cha yéu gom:
phuong phép hiéu khi, ky khi, ddt chdy, trong
d6 phuong phdp xtr 1y hiéu khi - 1am phan bén
12 phuong phdp d& thuc hién va kinh t& nhat.
Ngoai ra, so voi giai phdp tan dyng bun thai dé
san xuét khi biogas, giai phap u phan dugc danh
gid 1a don gian hon, it sy c6 va sudt dau tu thip
hon [2,5].

Nhiéu nghién ctru trude da chi ra rang ham
lugng chat dinh dudng trong bun ddy ao nudi
tom kha cao vi vdy tan dung duogc nguén bun
thai nay dé 1am phan compost phuc vu cho canh
tdc nong nghiép s& tan dung dugc mot phan
chat dinh dudng va dic biét hon 1a c6 thé giam
dugc 6 nhiém méi truong gép phan phat trién
t6t hon nganh nudi tém [5-7]. Mot sb tdc gia
cling da nghién ctru danh gid vai tro cua vi
khuan trong qud trinh U dé xtr Iy bun ao nudi
tom [7 8].

O Viét Nam nghién ctru tng dung ché phim
sinh vat phuc vy xu 1y mdi trudong nudc nudi
trong thuy san, xdy dung qué trinh thu gom va
xtr 1y bun thai ao nuéi tdm dugc nghién ctu
trién khai ¢ Binh Dinh [8]. Nghién ctru déc tinh
héa 1y va xir 1y bun ao nudi tom & huyén Can
Gid cua nhiéu téc gia da thuc hién nham tin
dung bun ao nudi tdom, phan tich va thir nghiém
sir dung buin ao nudi tdm & huyén Can Gid lam
phan bén hitu co cho ciy trong trén co sO vi
sinh vat dd dugc phan 1ap ¢ huyén Can Gio,
trong d6 da ddnh gid cdc van d& moi trudng lién
quan dén qué trinh 0, bién thién cua cédc chi
tiéu/thanh phan trong qué trinh 1 [9-11].

2. Phwong phap nghién ctru
2.1. Vat liéu

Vit liéu str dung gém: (1) Buin ao nuoi tém:
dugc ldy tai ao nudi tom thé chin tring thim
canh tai xa Phu Long, huyén Cét Hai, thanh pho
Hai Phong; (2) Mun cua: dugc 13y tai co so ché
bién 20 (g0 keo) xa Thach Cam, huyén Thach
Thanh, tinh Thanh Héa; va (3) 2 ché pham sinh
hoc EM va EMIC véi dic diém: EM: gdbm 80 —
120 loai vi sinh vét c6 ich chu yéu thudc nhém:
vi khuan quang hop; vi khudn axit lactic; xa
khudn; nAm men. Mat do vi sinh tong sé > 10°
CFU/g (Trung tam nghién ctru tng dung cong
nghé¢ sinh hoc va mdi truong). EMIC (Bo vi
sinh vat hitu hi¢u): tap hop céc vi sinh vat hitu
hi€u dugc nghién ctu va tuyén chon thudc céc
chi  Bacillus, Lactobacillus, Streptomyces,
Sacharomyces,... ¢6 kha nang phan giai manh
chit hitu co, sinh chét khang sinh, chat trc ché
tiéu diét vi sinh vat ¢ hai. Mat d0 vi sinh téng
s6 >10° CFU/g (Cong ty cb phan cong ngh¢ vi
sinh va mdi trudong, Ba Dinh, Ha No6i).

Phuwong phdp nghién cuu

a) Quy trinh u: Nguyén liéu dau vao dugc
phéi tron déu va u theo 4 cong thire ¢6 ti 16 nhu
0 bang 1, sau d6 cho hdn hop vao thung u dung
tich 20 1it, m& nap, dao tron 1 1an/tuan.

b) Phuong phap phén tich:

Dién bién pH, nhiét do, do am duogc theo
doi, do dac trong qua trinh U: tin suét 2 ngay 1
lan (cudi ngay). P6 4m xdc dinh theo phuong
phdp trong lugng, siy bun & 105°C dén khdi
lwong khong ddi (sau 2-3 gio).

Ham lugng OC, Ny, P,Os va K,O trong bun
va phan u dugc phan tich twong ung theo
TCVN 9294:2012, TCVN 8557:2010; TCVN
8559:2010; TCVN 8560:2010.

Bang 1. Cong thirc phdi tron dau vao qud trinh 1 phéan

} Déu; vég
Thi nghiém Bun ao nudi tbm  Mun cua (go Ché pham sinh hoc (g) C 1R
(k) keo) (kg;g EMp EMIgC Nute b sung (mD)
TN1 4 1 26 0 400
TN2 4 1 0 26 400
TN3 5 0 26 0 0
TN4 5 0 0 26 0
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Cu, Pb, Zn, Cd trong bun duoc chiét béng
dung dich cudng thity -phuong phdp quang phd
hap thy nguyén tir khong ngon lira xdc dinh
theo TCVN 6496 : 2009.

Do lip cia cic phan tich 2-3 1an dé ldy
trung binh, riéng mau bin ban du phan tich 3
dot dé xdc dinh khoang gi4 tri.

3. Két qua va thao luan
3.1. Pdc tinh bun thdi ao nudi tom

Do am cua bun khd cao dat 80,6+0,24%.
Két qua phan tich mot sé thanh phan héa hoc,
vit Iy ctia bun ao (bang 2) cho thy bun ao c6
pH kiém (9,1), thanh phan canxi cao do ao dang
trong qud trinh xir 1y bang voi dé nudi vu sau.
Ham luwong kim loai trong bun déu trong
ngudng cho phép theo QCVN
03:2008/BTNMT, ham lugng chit dinh dudng
N, P déu thudc dat bun giau. Ty 18 C/N thip (~
10%) va chua phit hop dé u phan hitu co.

Thong thuong ti 16 ndy dwgc dé xuét trong
khoang (25 — 30):1 [12,13]. Tuy nhién cic dang
hop chit ctia C va N ciing can dugce xem xét dé
dua ra ti 18 t6i wu [14]. Sau khi phdi tron, ty 16
C/N ctia hén hop nguyén liéu u dat 20:1 va
tuong d6i phit hop cho 1 phan hiru co. Ngoai
ra, can luu ¥ khi ti 16 C:N >40:1 s& anh hudng
dén qua trinh phan hiy chat hitu co do ¢ dinh
nito ban dau [15].

3.2. Két qua theo doi bién thién mét sé thong s
trong qud trinh u

pH: Gi4 tri pH trong mau bun ban dau va
sau 0 khd cao va bién dong 16n, trong khoang
8,2 — 9,3; trong d6 pH & TN3 va TN4 thuong
cao hon TN1 va TN2 (hinh 1). Trong 4 ngay
dau va tir ngay 16 — 20, pH ctia TN1 va TN2
giam manh do ¢ thoi diém nay cdc chit hiru co
bi phan hiy manh tao ra cdc axit hitu co lam
cho pH gidm.

Bang 2. Thanh ph?m héa hoc, vat 1y cia bun ao nu6i tdm ban dau (bun kho)

Chi tiéu Pon vi Gid tri Chi tiéu Pon vi Gid tri
Do 4m % 80,6+0,24 Cu mg/kg 0,08+0,01
HC % C 6,09 £0,34 Zn mg/kg 0,09+0,02
Ny % 0,632+0,12 Cd mg/kg 0,32+0,04
N dé tiéu mg/kg 0,9+0,16 Pb mg/kg <0,001
P dé tiéu mg/kg 0,76+0,18 Ty 1é C/N - 9,64
P,05 % 0,54+0,02 pH - 9,140,1
Na mg/kg 7,3£0,41 Do dan mS/m 234422
Ca mg/kg 21+1,22 Do mudi ppt 12,06£1,29
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Hinh 1. Bién thién pH theo thoi gian .
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P6 am: DO Am anh hudng dén su sinh
trudng va trao doi chat cta vi sinh vat trong qud
trinh & phan. P 4m ban dau ciia cdc cong thirc
thi nghiém kha cao va c6 xu hudng ting sau
khoang 6 ngay va sau d6 dao dong trong
khoang 56 — 75%. Két qua nay ciing phit hop
véi nghién cuu cua J.C. Lai va nnk (2012) [16]
dua ra dd 4m trong khoang 60-80% khi sir dung
vi khuén ua nhiét phan 1ap dé u phan tir bun
tron voi thuc vat cat nho. Tuy nhién, sau 56
ngly u do 4m trong cdc cong thirc thi nghiém
giam ddng ké xubng con ~50% va khong c6 su
khdc biét r6 rét gitra cac cong thuc. Bleu dé6 cho
thdy hai ché phdm c6 hoat tinh gan twong tu
nhau (hinh 2).

So véi tiéu chuan do 4m trong phan hitu co
(<35%) theo TT 41/2009 BNNPTNT phan sau
U van chua dat yéu cau. Do vay can giam do am
ciia bun ban dau va xem xét tang ty 1€ vat liéu
don st dung ché pham sinh hoc. Tuy nhién
cling can lvu y d6 am thiap hon 40% s& anh
huong dén vi sinh vat phan hiy. Trong nghién
clru G min cua sau thu hoach nidm cing ché
phém sinh hoc tribio [17] va so sanh voi mun
cua cing bun va ché phim sinh hoc trong
nghién ctru nay d6 4m phéan u thu dugce gin
tuong duong (~50%). Tuy nhién, do 4m ban
dau ciia min cua sau khi thu hoach nim U ché
pham sinh hoc tribio thip hon d6 am cua min
cua U cung bun va ché phdm sinh hoc (EM,
EMIC) do d6 sir dung ché pham EM va EMIC
cho hiéu qua giam d6 am tot hon so véi ché
pham tribio.

O 10 20
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Theoi gian (ngay)

' “rn -

Hinh 2. Bién thién d6 4m ctia déng u theo thoi gian cta céc thi nghiém.
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Hinh 3. Bién thién nhiét d6 ciia ddng u theo thoi gian.
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Béng 3. Bac tinh héa hoc cua phan sau 44 ngay u

Chi tiéu

Cong thtrc thi nghiém

Tiéu chuan chat lugng
phan hitu co khodng

(TT 41/2014 BNNPTNT)
TN1 TN2 TN3 TN4
HC (%) 16,2 15,8 12,4 12,1 >15%
Nito tong (%) 2,1 2,2 1,9 >2%
P,05 (%) 1,64 1,43 1,3 >2%
K>0 (%) 1,37 1,32 1,1 >2%
Ty 18 C/N 7.7 7.2 6,4 < 12 (phén hitu co)

Nhiét do: nhiét d6 trong qua trinh U phan
dao dong khong nhiéu (20,5-30°C), tir ngay thu
36 tro di c6 xu hudng giam dan. Nhiét do cia
dbng 0 ting khong ding ké 1a do khdi lugng
hon hop 1 nho nén kha ning tao ra nhiét va giir
nhiét thép. Trong 4 thi nghiém nhi¢t do cua
dbng c6 bd sung ché pham sinh hoc thudng cao
hon. Nhiét d6 dbng u thap so voi nhidu nghién
ctu & d6 nhiét do c6 thé lén dén trén 50°C.
Nhiét d6 thuong bién thién theo xu huéng ting
dan trong vai ngay & giai doan gitra va tiép tuc
tang O giai doan phan huy wa nhiét, trong
khoang 40-70°C tuong rng voi toc do phan huy
chét hiru co nhanh. Khi nhiét d6 dat 60°C hoic
cao hon, tbc d6 phan huy (1) s& giam. Do vay
can kiém sodt nhiét do c6 thé bang cich dao
tron hodc tudi nuéc hay théng khi tudn hoan
[18]. Tuy nhién trong nghién ctru cua J.C. Lai
(2012) nhiét d6 dbng u cling nim trong khoang
26,5-28°C [16]. Nhiét d thap c6 thé anh huong
dén qua trinh phan hily cdc thanh phan lignin va
hemicelluzo, anh huong dén hiéu qua loai bo
cdc mam bénh 1a cdc vi sinh vat, ky sinh tring
gy bénh c6 trong bun.

3.3. Bdnh gid ddc tinh héa ly cua phdn sau u

Sau 56 ngay U thu duoc hdn hgp hoai mau
den, gan nhu khong con mui. Chiéu cao ddng u
giam khoang 2- 3cm so véi ban dau. Do am ciia
phan giam dédng ké didc biét & TN1 va TN2 sau,
56 ngay do 4m giam tir khoang 70% xubng con
55%. Két qua phan tich thanh phan héa hoc
ctia hdn hop phan 1 duoc dwa ra & bang 3 (sau
44 ngay).

Vi cong thire TN va TN2 chét hitu co cao
du tiéu chuén d6i v6i phan hiru co khodng. Haim
lugng HC cao do trong mun cua c6 ham luong
chat hiru co 16n va min cwa bi phan hay mot
phan. Mic dit ham luong photpho, kali d& tiéu
trong phn u tang r6 rét sau 44 ngay, cic gid tri
van thap hon tiéu chuan quy dinh vé chét luong
phan hitu co khoidng (theo TT 41/2014
BNNPTNT) va thong sé dua ra & nghién ctu
trude [19].

Khi sit dung ché phdam EM déu c6 ham
luong N, P, K 16n hon so véi khi st dung ché
pham EMIC nhung sy chénh léch khong déng
ké. Nhin chung ham luong nito trong phin sau
U gidm manh & ca 4 thi nghiém, nguyén nhan
do do 4m cua bun cao, ty 1& C/N thip, pH bun
cao nén nito bi that thodt dudi dang NH; khi c6
mat cua vi sinh vat. Trong giai doan phan huy
ua nhiét, pH tang (>8,5) va nhi¢t do ciing ting
c6 thé lam bay hoi khi NH;. Luong amoniac
that thodt c6 thé 1én dén 55% tong nito. Ngoai
ra, NH; bi bay hoi con bi d&nh hudong béi ti 1€
C:N va qud trinh déo tron [20,21]. Ham lugng
nito tong ctia ca 4 thi nghiém déu dat va xap xi
gid tri yéu cau dbi v6i phan hitu co khodng.

4. Két luan

Bun trong ao nuéi tom cé do am cao,
khoang >80%, thanh phin dinh dudng tuwong
dbi cao phit hop 1am nguyén liéu dé G phan bén
%C = 6,09+0,34, %N, = 0,63+0,12, %P, =
0,54+0,02 (theo trong luong bun kho). Trong
thoi gian G 44 ngay, pH bién thién trong khoang
8,2-9,2; nhiét do bién thién trong khoang kha
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thip tir 20 dén 30°C. Do 4m trong 44 ngay dau
dao dong trong khoang 55-80% tuy nhién sau
56 ngay u giam xudng con khoang trén 50% dbi
voi cd 4 thi nghiém. Sau 44 ngay phéan U cé
thanh ph?m (% theo khdi Iuong): hitu co, P,Os,
K,O va Ny, twong tng ~16,2; 1,64 2,1 va 1,37 &
TN 1 va 15,8; 1,4; 1,3 va2,3 &6 TN2. Khiphéi
tron voi vat liéu don mun cua phan 1 c6 chét
luong kha t6t thé hién qua giam do 4m va mot
sd thanh phan trong phan U so v6i yéu cau vé
chat lugng phén hiru co khodng theo huéng dan
ciia TT 41/2014 BNNPTNT. Hai loai ché phim
EM va EMIC ciing c6 hoat tinh va hiéu qua
tuong ty dbi voi qud trinh . Tuy nhién, céc
nghién cuu tlep theo cin xem xét anh hudng
ctia nhiét ¢ dén qua trinh 0 dé giam thoi gian u
va dam bao tiéu diét cac mam bénh (vi sinh vat,
ky sinh trung) trong bun.
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Utilization of Shrimp Pond Sludge in Organic Compost
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Abstract: Waste water and sludge from aquaculture in general and shrimp ponds in particular
have been caused some environmental pollution which are required to properly deal with. In this
study, the utilization of shrimp pond sludge in organic compost has initially investigated based on
some physical and chemical properties of the shrimp pond sludge in Phu Long, Cat Hai district, Hai
Phong city. Two effective microorganisms: EM and EMIC and sawdust were used as mixed input
material. Four experimental formulas were prepared by mixing pond sludge, sawdust, EM and EMIC
at different ratios. The initial result shows that, shrimp pond sludge had considerable nutrition content,
which is suitable for manure composting: %C = 6.09+0.34, %Ny, = 0.63£0.12, %P\, = 0.54+0.02
(in dry weight). In a 44-day composting period, pH fluctuated between 8.2 and 9.2, temperature
fluctuated between 20 to 30°C and significant lower than theory. Moisture in input sludge samples are
quite high (>80%) and fluctuated in the range of 55-80% during composting process. However, it
dropped to above 50% for all of the 4 experimental formulas after 56 days. After 44 days, the content
of compost compositions (% w/w): organic constituents, P,Os, K,O and Ny, found 16.2, 1.64, 1.37
and 2.1 for experimental formula No.l1, of which were 15.8, 1.4, 1.3 and 2.3, respectively for
experimental formula No.2. For compost using mixed input material (added sawdust), the better
quality obtained with lower moisture and some main compositions mostly meet to the quality of
mineralized organic compost as regulated in the Circular 41/2014 of Ministry of Agriculture and Rural
Development. In addition, both EM and EMIC found to have similar effectiveness in composting
processes.

Keywords: Shrimp pond sludge, organic compost, sawdust, EM, EMIC.



