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TOM TAT

Cé4 da tron la méat hang xuét khau chd luc
mang tinh dot pha cda Viét Nam trong nhitng
ndm qua. M&c dU hdu hét céc nha may ché
bién ¢4 da tron déu da dau tw tram xd ly nwée
thai nhueng lai khéng chu trong vao viéc xir ly
bun phat sinh tcr cac qua trinh xcv ly nwée thai.
Hién nay, bun thdi nay chd yéu duwoc dem di
chén 14p, trong khi chi phi chén lap rat cao va
gay lang phi mét ngudn tai nguyén 16n ter cac
thanh phén dinh duéng cé trong bun. Do vay
nghién clu nay dwoc thuc hién nhdm gép
phén fim ra gidi phép tai st¢ dung bun, thu héi
dinh duéng va han ché chén lap.

Nghién cttu qua tinh phan hay hiéu khi
bun thai sau khi ép tach nwéc cua cac tram
Xt Iy nuwéce théi ca da tron két hop véi phu

gia la rom ra hodc mat cura nham gidm dé ém,
hiéu chinh ty 16 C/N va tdng dé réng cta hén
hop, dworc thure hién trén 12 md hinh dang hé,
théi khi cuéng birc hodc thoéng khi tw nhién.
Nghién ctru dat két qua tét nhat véi nguyén
lidu fa hén hop 7 bun : 3 mat cwa hodc 7 bun
: 3 rom (theo khéi lurong wét), véi thoi gian
phan hday twong rng 18 hodc 25 ngay, san
phdm compost dat d6 6n dinh loai A (loai tét
nhét) theo tiéu chuan Chéu Au (Woods End
Laboratory Inc., 2009) va ngoai tree chi tiéu
nito téng twong déi thép, tét cé céc chi tiéu
khac vé thanh phén compost déu dat tiéu
chudn 10TCN 526 : 2002 (B6 NN & PTNT,
2002).

Tur khéa: Ché bién thiy sén/cé da tron, xt ly nwée thai, bun sinh hoc, nguyén liéu phéi

trén, phan hiy hiéu khi, compost.

1. GIOI THIEU CHUNG

Thuy san, dac biét 1a ca da tron, la mot trong
nhitng nganh kinh t& miii nhon cia Viét Nam, c6
gié tri kim ngach xuat khau tang nhanh (dat 6,09
ty USD nim 2012%)va dem lai nguén ngoai t¢ 1on.
Bén canh viéc mé rong dau trr va nang cap cong
nghé san xuit, cic nhd may thay san da dau tu

1 http://www.scp.gov.sg/content/scp

khong nho vao cac tram xt 1y nude thai nham dap
tmg Quy chuén x4 thai, déng thoi hd trg cho cac
cong ty xuat khdu san phdm. Luong nudc thai phéat
sinh tir qua trinh ché bién thuy san khé cao, trung
binh 14-15 m3tan san pham (Nha may thuy san
An Phét, 2014). Viéc xu Iy toan bo luong nudc
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thai nay lam phat sinh luong I6n bun thai. Mac du
theo QCVN 50:2013/BTNMT, bun thai tir tram xir
Iy nudce thai ché bién thuy san/ca da tron (bun thiy
san/bun ca da tron) khong thudc danh muc chat
thai nguy hai nhung do phat sinh vé6i khdi lugng
I6n, thanh phan hiru co lai gdy mui nén rat can phai
c6 bién phap xur ly kip thoi. Cac cong nghé xu ly
loai bin nay trén thi truong van chua minh ching
duogc hiéu qua, do vay giai phap chinh théng hién
nay van la dem chén 1ap.

Bun thay san/ca da tron 1a loai bun c6 ty Ié
thanh phan hiru co cao va dic tinh khong chua
(chira rat it) cac thanh phan nguy hai nén xu ly
bang phwong phap sinh hoc 13 mét lwa chon hop
ly. Tuy nhién, cau hoi dit ra la cdng nghé nao phu
hop vai tinh chat caa bun thai va dap tmg dwoc cac
yéu cau vé kinh té va xa hoi khi ma kinh nghiém
thuc t& xur ly ban tai Nha may X Iy Nude thai
Sinh hoat Binh Hung, Tp. HCM ciing nhu nhiéu
nghién ciru d& thuc hién khac van chwa minh
chimg duoc tinh kha thi (Nha méy Binh Hung,
2015; Ly Thi Phwong Hong, 2012; Tran Thi Thiy
Duong, 2012).

Bén canh d06, cic nghién cau va ung dung xu
Iy bun hién nay cha yéu tap trung vao bun tir cac
tram xt& ly nuéc thai sinh hoat (bun sinh hoat),
trong khi bun thity san/ca da tron van chua dugc
quan tam. So véi u ki khi, u hiéu khi pho bién hon
vi cdng nghé don gian va dau tu ré tién hon. Pic
biét & Viét Nam, nhu cau phan bon (tir o hiéu khi)
lubn cao trong khi san pham dién (tir G ki khi) lai
khé tiéu thu do lai phai dau tu hé thong mang ludi
phéan phéi va quan Iy tiéu thu. Nhuoc diém 16n cua

bun thuy san/cé4 da tron khi ttng dung cong nghé u
hiéu khi 1a co6 d6 4m cao (80-87%) vuot ngudng
t6i wu cua qué trinh o hiéu khi (50-60%). Diéu
nay c6 thé khic phuc bang viéc phéi tron vai cac
phu gia sdn ¢6 nhu rom, tru, mat cua,... vira giam
am cho hdn hop, vira tang ty 1é C/N dén khoang
t6i wu.

Trén thé gisi hién dang phan loai cong nghé
1 compost dira Vao viée so sanh diéu kién u ho va
4 kin, théi khi cudng bic va tu nhién
(Tchbanoglous, 1993). Véi diéu kién khi hau 6n
hoa cta Viét Nam, viéc ap dung cong nghé u hé la
khé hop 1y do chi phi dau tu, van hanh va bao tri
thap hon nhiéu so véi cong nghé 1 kin (Le Thi Kim
Oanh, 2012). Vi thé, & nghién ciu nay, cong nghé
i hé ¢6 va khéng c6 thdi khi da dwoc lva chon dé
nghién ctu hiéu qua u compost hiéu khi bun thuy
san két hop v6i rom ra va mat cua. Bén canh viéc
danh gia hiéu qua va cac tac dong dén qué trinh o
hiéu khi, nghién ciru con tién hanh dénh gia chat
lwong compost thdng qua cac chi s6 phan tich theo
tiéu chuan phan hiru co vi sinh dugc san xut tir
chat thai cua Bo Nong nghiép va Phét trién Nong
thon (2002) va danh gia tinh chit cua compost
theo tiéu chuan Chau Au va kha ning nay mam
cta hat theo tiéu chuan Thai Lan.
2. PHUONG PHAP NGHIEN CUU
2.1 Mb hinh nghién ciru
Mb hinh @ compost hiéu khi

Nghién ctru dugc thuc hién trén mé hinh u
compost ho, théi khi cudng buc (aerated
composting) va thoang khi ty nhién c6 xao trén
(windrow composting) (Hinh 1).
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1
A
L] L]
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1 = 1
MAT BAG A

1. Ong cép khi nhanh, @ 10mm
2. LG cap khi, @ 4mm

3. Ong cap khi chinh, @ 14mm
4. Van xa (nudc ri rac), @ 14mm

MATCATA-A

5. Van diéu khién cip khi

6. Lop da dam 1x2 (cm)

7. Ludi bao vé

8. Thung nhua 61x43x40 (cm)

Hinh 1. M6 hinh & compost dang thdi khi
(d6i véi dang thodng tir nhién thi khdng c6 hé thang thai khi)

Cac mo hinh dugc 1am bang thuing nhwa hinh
chir nhat co kich thudc 61x43x40 (cm) bén ngoai
c6 boc xbp cach nhiét. Bén héng thung dugc
khoan 1 16 nhé ndi véi 1 doan dng nhua c6 duong
kinh 14 mm dé thu nuéc ri (néu c6). Trong thing
16t mét 16p da xanh, phia trén c6 16p ludi bao vé
dé khong lot biin vao van xa nudc ri.

M0 hinh théi khi cudng buc ¢6 lap dat dng
cap khi dang xuong ca, trén 6ng cd khoan 15 cap
khi véi duong kinh 2 mm, khoang cach giita 2 16
12 12 mm, 2 13 théi khi tao véi nhau mét géc 90°.
Cac duong 6ng thdi khi théng véi nhau bang cac

dng ndi hinh chir thap va ndi véi mot duong ong
théi khi chinh dén may bom khi, trén cac doan éng
c6 cac té ndi dng. Lugng khi cap cho timg mé hinh
dwgc duy tri & mac 2 L/phidt.kg nguyén liéu (tinh
trén khéi lwong khd) (Yamada, 2005).

Mb hinh d4nh gia chit lwgng compost theo
tiéu chuian Chau Au (Wood End Laboratory Inc.
2009)

M6 hinh c6 hinh try tron, duong kinh 168 mm
x chiéu cao 350 mm. B&n ngoai mé hinh dugc bao

16p cach nhiét day 10 mm (Hinh 2).
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MAT BANG

1. Compost

MAT CAT A-A

2. M6 hinh D (= 168 m) x H (= 350 mm)
3. Lop cach nhiét day 10 mm

4. Nhiét ké

Hinh 2 M6 hinh kiém chimg d6 én dinh compost.

2.2 Nguyén li¢u

Bang 1 Thanh phén cia bun thiy san, mat cua va rom

TB‘EE: Pon vi| Bin '\f;; Rom
pH - 73 71 8,1
Do 4m % 85 25 22
oM % 79 91 80
DM % 15 75 78
Carbon % 44 52 44
Nito % 3,2 1,1 0,6
CIN 13 47 73

OM: ham lwong chat hitu co;

DM: ham lrong chdt kho

Bun st dung trong nghién ciru nay 1a bun da
qua may ép tach nude cua tram xir Iy nuée thai san
Xuit ca da tron (Nha may Thuy san An Phat). Bun
duogc van chuyén vé phong thi nghiém va sir dung
trong nghién ctu ngay ngay hom sau. Vit liéu
phdi tron 12 mat cua va rom xay (< 5 mm).
2.3 Quy trinh nghién céu

U compost hiéu khi

Quy trinh thi nghiém & compost hiéu khi
duogc trinh bay trong hinh 3.

L4y mau bun va vat liéu phdi tron dé phan
tich céc chi tiéu: pH, ham luong chat khd (DM),
ham luong chit hiru co (OM), ty 1é C/N. Cin ct
trén DM ctia bun va vat liéu phéi tron dé tinh toén
ty 18 phéi tron sao cho dat dugc hdn hop co do am
thich hop. Xac dinh ty 1& C/N caa hdn hop sau phdi
tron.

Trong qué trinh van hanh can do nhiét d6 (2
lan/ngay), pH (1 lan/ngay), do sut giam khéi lwong
(1 lan/ngdy), DM (3-4 ngay/lan), OM (3-4
ngay/lan). D6 4m cuia khéi chat thai dugc kiém tra
tac thi bang cam quan (ndm bang tay) dé du doan,
néu thiéu (< 50%) thi bd sung nude. M hinh duoc
van hanh cho dén khi nhiét do khéi 0 bang nhiét
d6 moi truong, ham luong chat hiru co (OM) giam
dén khong dbi.

Panh gia chit lwong compost theo tiéu
chuin Chau Au (phuong phap self-heating test)

B sung nude vao san pham dat 50-60% do
4m va theo ddi sy thay ddi nhiét do trong 7 ngay
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bang mé hinh chuan. Néu két qua kiém chtng cho
thdy nhiét d6 mé hinh ting khong qua 5°C so

v6i nhiét d6 méi trudng, compost dat yéu cau.

Bun tach nuéc

i

Rom

Mat ou | Phéi tron theo ty 1¢
atcua —

=14y miu phan tich

¥

D6 vao thung

i

Do/Liy méu phan tich thanh phin
Nuée | Vén hanh | —
Compost — LAy miu phan tich

Hinh 3. Quy trinh thi nghiém.

Pinh gia kha ning nay mam (Vién Cong
nghé Chau A, AIT, 2012)

Quy trinh danh gia kha nang nay mam duoc
tién hanh nhu sau:

- Tron compost thanh pham véi nude cat theo
ti1é 1 : 10. Khudy ly tdm hdn hop véi toe do 180
vong/phut, trong 1 gio. Loc 1ay phan nudc trong
lam thi nghiém.

- V& bang gém 10 6 nho trén t& gidy loc va
dat hat dau xanh vao mdi 6. Thi nghiém thuc hién
it nhat 4 lan.

_ %nay mam xchiéu dai ré (hat str dung dich chiét compost) y

- Cho vao mdi dia petri (chira gidy loc + dau
xanh) 3 ml dung dich chiét compost. Str dung nuréc
cat d6i voi mau 0.

- U c4c dia petri trong bong t6i & nhiét do 28
— 30°C trong 48 gio.

Tinh toan ti 1& nay mam trén mdi dia.

- Po d6 dai cua ré hat giéng da nay mam trén
modi dia va tinh trung binh.

Tinh toan hé sb nay mam bang cong thirc Gl

100

%nay mam xchiéu dai r& (hat sir dung nudc cét)

GI > 80% compost co thé str dung cho cay trong.

2.4 Céc thi nghiém

Nghién ctru t compost hiéu khi c6 2 mé thi
nghiém, mdi mé c6 6 mo hinh gdm 3 mé hinh théi
khi cudng birc va 3 md hinh thoang khi ty nhién.

Panh gia tinh chat cia compost theo tiéu
chuian Chau Au va danh gia kha niang nay mam
duoc thuc hién trén 2 san phém compost ¢6 hiéu
quéa phén hay t6t nhit tir 2 mé thi nghiém trén.

2.5 Phwong phap phén tich

Nhiét d6: do bang nhiét ké.

Do sut giam khéi Iuong: can xac dinh khéi
lwong cua toan md hinh. Luu ¥ luong nuéc bd
sung tao am.

D6 am, ham lwong chat hiru co, pH, C/N
dugc phan tich theo Standard Method for
Examination (2005).

Trang 103



Science & Technology Development, Vol 18, No.M2-2015

3. KET QUA VA THAO LUAN
3.1 Thanh phan nguyén liéu

Thanh phan caa hdn hop bun phdi tron véi
mat cua hodc rom ra dugc trinh bay trong bang 2
va 3. Véi ty 1¢ phdi tron theo khdi lugng wot 12 3:7,

5:5 va 7:3 (bun:nguyén liéu phdi tron) da gip
giam d6 am cua bun dén khoang d6 am téi uu (50-
60%) va kéo ty 1¢ C/N cta hdn hop gan khoang tdi
wu (20-30) d6i voi qua trinh phan hay sinh hoc
hiéu khi.

Bang 2. Thanh phan han hop biin va mat cua - thi nghiém 1

Phwong phap Mo T3 e phaf trgn pH D(‘(’,/(“;‘)m CIN | OM(%)
Bun Mat cua
1.1 3 7 7.13 60* 37 87
Théi khi 1.2 5 5 7,25 55 30 85
13 7 3 7,78 67 23 83
2.1 3 7 7.13 60* 37 87
Thoang khi 22 5 5 7,25 55 30 85
2.3 7 3 7,78 67 23 83
Ghi cht: * 6 4m sau khi d4 b sung nuéc
Bang 3. Thanh phan hdn hop bin va rom - thi nghiém 2
Phwong phép o T3 1é phoi trgn pH D(‘:,/i‘)m CIN | oM @)
Bun Rom
3.1 5 5 8,14 51 44 79
Théi khi 3.2 7 3 8,20 63 32 78
3.3 9 1 8,21 74 20 77
4,1 5 5 8.14 51 44 79
Thoang khi 4,2 7 3 8.20 63 32 78
43 9 1 8.21 74 20 77

3.2 Bién thién nhiét d¢

Nhiét do 1a mot yéu t6 quan trong anh huong
dén hoat tinh cua vi sinh vat (VSV) trong qua trinh
phan hiy sinh hoc va 1a mot chi thi dé nhan biét
cac giai doan xay ra trong qua trinh a compost
(Mathur, 1991). Nhiét d¢ ciing anh huong dén kha
nang ton tai VSV gay bénh trong compost. Nhiét
d6 dao ddng trong khoang 40 — 70°C c6 kha ning
tiéu diét VSV gay bénh (Tchobanoglous, 1993;
Nelson va cong su, 2006).

Thi nghiém 1

O thi nghiém 1 c4c md hinh tang nhiét do téi
da sau 10 ngay van hanh. M6 hinh 1.3 (7 bun: 3
mat cua) & nhom thoi khi cudng birc ting cao nhét
(57°C) (Hinh 4). bay 1a mo hinh c6 luwong bun cao
nhét, diéu nay ching to chit hitu co ¢6 trong bin
d& phan huy sinh hoc hon chét hitu co ¢6 trong mat
cua. So sanh gitra 2 kiéu thdi khi, cac mo hinh thoi
khi cudng birc dat hiéu qua cao hon dé thoang khi
tw nhién. Nhiét do cao nhit dat dugc 1a 57°C thap

Trang 104




TAP CHI PHAT TRIEN KH&CN, TAP 18, SO M2- 2015

hon 1 compost bang thanh phan cht hitu co co
kha ning phan huy sinh (PHSH) trong chat thai
ran sinh hoat (CTRSH) (~70°C, Nha may
Compost Vietstar, 2014) va ciing thap hon u
compost bang bun tir cac tram xir Iy nudc thai sinh
hoat (~61°C, Ly Thi Phuong Hong 2012), nhung
cao hon so v6i u bang buin tir ao nudi tom (~31°C,
Tran Thi Thuy Duong 2012).

Céc mo hinh & déu gitr nhiét trén 50°C trong
khoang 7-8 ngay. Nhu viy, kha nang vi sinh vat
con s6t lai 1a rat it. Thoi gian dé nhiét d6 cua cac
md hinh V& lai voi diéu kién méi truong vao
khoang 25-27 ngay. Ddi véi cac ing dung thuc té,
khi chia thanh 2 giai doan: 0 hoai va u chin, thoi
gian thoai can ctt theo thi nghiém nay vao khoang
25 ngay.

So sénh theo ty 18 C/N cho thdy, voi ty 16 C/N

cao (M6 hinh 1.1, C/N= 37) da lam cho qua trinh
u bi kéo dai (so vi mo hinh 1.3 co ty 1€ C/N =23).
Diéu ndy cho thiy viéc kiém soat ty 186 C/N vé
khoang t6i uu 1a can thiét (C/N ti wu = 20-25,
Tchobanoglous va cong su, 1993).

O nhém mé hinh thoang khi tu nhién (hinh
5), nhiét d6 mé hinh 2.3 ting cao nhét 54°C va
cling duy tri khoang nhiét do trén 50°C trong
khoang 7 ngay. Nhin chung, cd&c md hinh thoang
khi tu nhién c6 vé cham chap hon so v6i cac mo

hinh théi khi cudng birc. Tuy nhién, sy chénh léch
nay khong nhiéu. Két qua nay tuong tu nhu nghién
ctru ciia Ly Thi Phuong Hong (2012) véi nguyén
liéu 1a bun tir cic tram x{r Iy nude thai sinh hoat.
Tuy nhién, thoi gian dat nguong nhiét do cao nhét
theo nghién ciru ciia Ly Thi Phuong Hong (2012)
la chi sau 5 ngdy van hanh, trong khi ddi véi
nghién cau nay la 10 ngay.

Nhiét d6 méi truong trong qua trinh u dao
dong tir 30-34°C (nhiét do budi sang thdp hon
bubi trua tir 1+5°C). Trong cac mé hinh thoi khi,
nhiét d6 budi sang thip hon nhiét do budi trua
cting ngay khoang 1+4°C. O nhém mé hinh théng
khi tu nhién lai c6 khoang chénh léch tir 1+7°C
giita 2 lan do nhiét d6 trong ngay. Diéu nay chimg
t6 nhom mé hinh théi khi it bi anh huéng boi nhiét
d6 moi truong hon.

Dién bién nhiét d6 cua cac moé hinh 13 tuong
tu nhau. Trong nhimg ngay ddu, mé hinh xuit hién
nhitng con gidi, khi nhiét do ting 1én, gidi chét.
Vai ngay sau, tat ca cic mé hinh déu xuét hién mdc
traing khi nhiét do giam. Diéu ndy cho biét
compost dang & giai doan on dinh véi VSV dac
trung 1a khuan tia actinomycetes (Cheremisinoff,
2003). Cudi ciing, khi cic mé hinh 6n dinh & nhiét
d6 méi trudng, compost khéng con bi mdc tring
nita ma c6 mau ndu va mui dat.
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Hinh 4. Bién thién nhiét d6 caa nhém mé hinh thdi khi cudng bic thi nghiém 1.
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Nhiét do (°C)

e MH 2.1

el MH 2.2 e MH 2.3 et Nhiét @0 budi trua
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Hinh 5. Bién thién nhiét do caa nhém md hinh thdi khi tw nhién thi nghiém 1.

Thi nghiém 2

O thi nghiém 2, nhiét do caa cac mo hinh dat
ngudng toi da xay ra nhanh hon thi nghiém
(khoang tir ngay thtr 7-8) (hinh 6 va 7). Nhiét do
tdi da dat duoc trong thi nghiém 2 ciing cao hon
(60°C ¢ m6 hinh 3.2), tuy nhién thoi gian gitx nhiét

ngén hon. Do rom 1a vat liéu phdi tron c6 d6 rong
cao hon mat cura nén kha nang khuyéch tan khi tét
nhung lai giir nhiét kém hon. Thoi gian 6n dinh
cua khdi u (nhiét d6 giam dan vé nhiét d6 moi
truong) cling ngén hon, vao khoang ngay thir 19.

e MH 3.1 e MH 3.2 e MH 3.3 i N8t @0 budi trva
65
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Thoi gian G (Ngay)
Hinh 6. Bién thién nhiét d6 caa nhém mé hinh thdi khi cudng bt thi nghiém 2.
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Hinh 7. Bién thién nhiét d6 caa nhém mé hinh thoang khi tu nhién thi nghiém 2.
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3.3 Bién thién pH

Hau hét vi khudn hoat dong tdi wu trong
khoang pH = 6,0 = 7,5, nAm va khuan tia hoat dong
t6i uu trong khoang 5,5 + 8,0 (Thopson, 2001). pH
cao hoic thap hon khoang téi uu s& trc ché hoat
dong ciia VSV. pH ciing duoc xem 12 chét chi thi
cho chit luong compost va 1a yéu té xac dinh kha
nang tng dung cta compost (Thopson, 2001; B
NN&PTNT, 2002). Két qua duoc biéu dién ¢ hinh
8,9, 10va 11.

Gid tri pH ctia hdn hop nguyén liéu 1 cia thi
nghiém 1 nam trong khoang t6i uvu (pH = 6-8) cho
qua trinh phan huy sinh hoc hiéu khi. Déi véi thi
nghiém 2, pH hoi nhinh hon khoang t6i wu. Tuy
nhién, toan bo cac thi nghiém déu khong st dung
héa chit dé diéu chinh pH. O cac mé hinh cua thi
nghiém 1, pH giam dan sau khoang 3-5 ngay dau
van hanh, rdi sau d6 pH ting tro lai. Didu ndy co
thé do mat cwra twong d6i min nén khi phéi tron tao

hén hop khdi 1 c6 d6 rdng thip, han ché khuyéch
tan khong khi, trong khi cac ngay dau khi ham
lugng chét hiru co coOn cao nén téc do phan hay
nhanh, doi hoi nhu cdu oxy nhiéu. Do d6, hdn hop
bi roi vao tinh trang thiéu khi, ting qué trinh phan
huy ki khi, 1am giam pH. O cic mé hinh cua thi
nghiém 2, pH trong cac ngay dau twong dbi 6n
dinh hon do diéu kién hiéu khi dugc duy tri phu
hop hon. Mic du cé su dao dong ciia pH trong
nhitng ngdy dau, nhung dén cudi qua trinh phéan
hity, & ca 2 thi nghiém déu cho thiy pH 6n dinh.

Trong d6, pH cua thi nghiém 2 thap hon so
v6i thi nghiém 1 c6 thé do d6 x6p cua hdn hop
Ién hon lam cho kha nang gitt NH3 giam. San
phim compost & ca 12 md hinh cia ca 2 thi
nghiém déu c6 pH nam trong khoang phu hop véi
tiéu chuan 10TCN 526:2002.
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Hinh 8. Bidu db bién thién pH cua nhém mo hinh thdi khi cudng birc thi nghiém 1.
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Hinh 11. Biéu db bién thién pH caa nhém mo hinh thoéng khi ty nhién thi nghiém 2.

3.4 Sut giam lwgng chit hiru co' (OM)

O thi nghiém 1, d6 thi hinh 12 va 13 cho thay
hiéu qua khir chat hiru co dat 46-48%, ham luong
OM giam xudng con 44% trong san pham compost
sau 30 ngay u. Trong khoang 15 ngay dau van
hanh, OM sut giam nhanh va sau d6 cham dan, dén

khoang ngay thtr 20-25, OM gan nhu khong giam
dang ké. Két qua nay twong ung vai két qua vé
nhiét do duoc trinh bay & trén, khi nhiét do tang
manh, twong ung voi giai doan OM giam manh.
Nhém mé hinh thoang khi tw nhién c6 hiéu qua
giam chat hitu cham hon, do vay thoi gian phan
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hity bun 1au hon. Hinh 12 cho thy cip khi ddy dua
cho két qua giam khéi lwong chét hitu co cao, voi
thoi gian 1 hoai ngan hon, c6 thé két thic vao ngay
thir 18 (chi giam thém 2% tir ngay 18 dén ngay thu
30).

Hiéu qua giam OM cua thi nghiém 2 cao hon
thi nghiém 1. Trong d6, nhém mo hinh théi khi
cudng bc cho hiéu qua giam chat hitu co cao hon
nhom thoang khi, dat 44- 53%. Két qua nay tring
khép voi nghién ciru Ly Thi Phuong Hong (2013)
va Nguyén Tan Phat (2015) khi t bln tir tram xur

Iy nuée thai sinh hoat. Panh gia thoi gian hoan tat
qué trinh 1 cho thay, d6i voi hén hop 1 bun va rom
(thi nghiém 2), tuy & giai doan déu, hiéu qua khir
OM ciing rat cao twong tu nhu v&i hdn hop bun va
mat cua (thi nghiém 1), nhung thi nghiém 1 co thé
két thiic sau ngay 18, ddi v6i thi nghiém 2 van con
¢6 thé phan huy thém 8% OM tir ngay 17 dén ngay
tht 30 (vi du nhue & mé hinh 3.3). Ty 1é OM cua
san phim compost ctia hdn hop @ bun va mat cua
cao hon v6i hon hop bun va rom, twong tmg 13 42-
46% va 36-44%.
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Hinh 12. Biéu db bién thién ham lwong chét hitu co nhém mé hinh thdi khi cudng birc thi nghiém 1.
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Hinh 13. Biéu db bién thién ham lwong chét hitu co nhém mé hinh thoéng khi ty nhién thi nghiém 1.
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Hinh 14. Biéu db bién thién ham lwong chét hitu co nhém mé hinh thdi khi cudng birc thi nghiém 2.
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Hinh 15. Biéu db bién thién ham lwong chét hitu co nhém mé hinh thoéng khi ty nhién thi nghiém 2.

3.5 Sut giam khéi lweng

Viéc x4c dinh d6 sut giam vé khéi luong khoi
i chi mang tinh twong ddi vi théng sé nay phu
thudc vao do am cua khéi u. Tuy nhién, viéc do
dac chi tiéu nay rat don gian, khong ton kém nén
thuong duoc sir dung dé danh nhanh hiéu qua cua
qua trinh phan hay va luong san pham compost
thu duoc.

O thi nghiém 1, khéi lwong san pham
compost ¢6 do am 50-55% thu dwoc bang 54-71%
so vé6i khéi Iwong nguyén liéu 6, trong khi & thi
nghiém 2 1a 47-53%. San pham compost sau giai
doan  hoai (30 ngay) c6 d6 am trung binh khoang
55% duoc dem tiép tuc dé trong moé hinh khéng
thoi khi (1 chin), x40 tron 1 lan/ngay trong 1 tuan
dé thu duoc san pham cudi cing c6 6 4m khoang
30-35%. Khbi luong san pham compost sau 1 chin
chiém 36-46% khéi luong nguyén lidu 1a hdn hop

bun va mat cua (thi nghiém 1), va chiém 34-39%
khéi lwong nguyén lidu 13 hdn hop bun va rom (thi
nghiém 2).
3.6 Mau & mui

Bun tir tram xir ly nuéc thai ca da tron khi 14y
mau tir nha may da c6 mai théi. Sau khi phdi tron
chi giam duoc phin ndo mui thi. Mui chi giam
bét sau khi van hanh 3 ngay va gan nhu khong con
thdi sau khi van hanh cac mé hinh khoang 1 tuan.
Cuébi cuing, hdn hop c6 mui dit sau khoang 3 tuan
van hanh. Ban ddu cac mo hinh ¢6 mau den cua
bun, sau d6 chuyén sang mau nau dat khi khéi u
dén giai doan 6n dinh.
3.7 Panh gia chit lwrong san pham

Nham tiét kiém thoi gian va kinh phi nghién
ctru, muc danh gia chat luong san phiam nay chi
thuc hién trén compost ctia thi nghiém 1.
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3.7.1 Thanh phian compost

San pham compost ciia md hinh tét nhat 1.3
(thi nghiém 1) dugc phan tich va so sanh véi tiéu
chuin 10TCN 526:2002 cho phan hiru co vi sinh

duoc ché bién tir chit thai rin sinh hoat ciia Bo
Nong nghiép & Phét triéen Nong thon, 2002
(Bang 4).

Bang 4. Thanh phan compost cudi clng & thi nghiém 1.

TT Tén chi tiéu Pon vi Giatri *Mike
1 Buong kinh hat mm <5 4-5
2 D6 am khong 16n hon % 32 <35
3 pH - 7,8 6,0-8,0
4 Ham luong carbon tong % 27 >13
5 Ham luong nito tong s6 % 1,05 >25
6 Mat do Salmonella trong 25 gr mau CFU KPH 0
7 E.coli E.coli KPH -
8 Coliform Coliform KPH -

Nguén: *Tiéu chudn nganh 10TCN 526:2002 cho phan hitu co vi sinh ché bién tir Chat thai rdn sinh

hoat ciia B¢ NN& PTNT, 2002.

Béng 4 cho thdy, twong ty nhu cc san phdm
compost durge U tir chat thai hitu co khac ( Le Thi
Kim Oanh, 2009; Tran Thi Thiy Duong 2012, Ly
Thi Phuong Hong, 2013, NM compost Vietstar,
2014), chi tiéu vé ham luong nito téng cua
compost chwa dat yéu cau ciia phén hitu co vi sinh
cua bd NN & PTNT. Tuy nhién, chi tiéu nay c6
thé khéc phuc bang cach bd sung uré.

3.7.2 Pp 6n dinh ciia compost

Phuong phap Self — heating test dugc ting
dung dé xac dinh muc d6 6n dinh cua san phém
compost (Woods End Laboratory Inc. 2009). Két
qua danh gia san phdm compost tir 6 md hinh cua
thi nghiém 1 (hinh 16 va 17) cho thiy nhiét d6 cac
mo hinh tdng khong qua 5°C so va&i nhiét do méi
truong. Nhu vay compost dat yéu cau (d6 on dinh
loai A tiéu chuan Chau Au).

32
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Hinh 16. Bién thién nhiét d6 mé hinh én dinh nhém mé hinh théi khi cudng bire (thi nghiém 1).
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Hinh 17. Bién thién nhiét d6 mé hinh én dinh nhém mé hinh thoang khi ty nhién (thi nghiém 1).
3.7.3 Khi ning nidy mam cia hat
Bang 5 Hé sb hat dau xanh nay mam tir compost cua cac mo hinh u

Thi nghiém 1 Thi nghiém 2
(Bun & mat cua) (Bun & rom)
M6 hinh Hé s6 nay mam (%) MG hinh Hé s6 nay mam (%)
TS11 81,07 TS3.1 83,11
TS 1.2 84,66 TS3.2 83,87
TS1.3 88,95 TS 3.3 87,54
TS21 79,52 TS4.1 81,01
TS 22 80,64 TS 4.2 82,02
TS23 85,44 TS4.3 84,62

Két qua thi nghiém cho thdy kha ning nay trong hc?ﬂ hop tang. Hé s6 néy’mﬁm cfla nhom mo
hinh thai khi cudng bic dat két qua tot hon nhom
mo hinh thoang khi tu nhién.

mam cua hat khi st dung compost thanh pham cho
két qua tét. Hé s6 nay mam tang khi lwong bin

Hinh 18. Thi nghiém kha ning ndy mim ciia hat sir dung dich chiét tir compost.
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4. KET LUAN

Mic do bun céa da tron c6 do 4m cao nhung
néu sir dung nguyén liéu phdi tron phu hop, van
kha thi dé san xuit compost. Nghién ctru d4 ching
minh mat cwa va rom déu la nhitng nguyén liéu
phdi tron kha thi dé giam 4m, tang ty 186 C/N va
tang do6 x6p cua hdn hop bun, nang cao hiéu qua
cua qua trinh u compost.

Két qua nghién ctu cho thay vai ty 18 7 bun:
3 mat cua (md hinh 1.3), va ty 1€ 7 bun: 3 rom (md

hinh 3.2) va véi téc do thoi khi 2 lit/phit/kg
nguyén liéu kho dé cho hiéu qua san xut cao nhit.
San pham compost thu dwgc biang 36-46%
khéi Iwong hdn hop bun va mat cua (ty 16 7:3), va
bang 34-39% khéi lwong hdn hop bun va rom (ty
& 7:3). Chit lwong compost d& duoc minh ching
dat tiéu chuan Viét Nam 10TCN 562:2002, tiéu
chuan Chau Au va tiéu chuan cua Théi Lan.

Research on composting of waste sludge

from Catfish
treatment plant

e Le Thi Kim Oanh
e Tran Thi My Dieu
Van Lang University

ABSTRACT

Catfish is the key and breakthrough
export product of Vietnam in recently years.
Although most of catfish processing plants
invested the wastewater treatment plants
(WWTPs), it has not been paid good attention
to the treatment of sludge generated from
these WWTPs. So far, the sludge has been
dumped in landfill. This solution is costly and
causes heavy loss of resources containing
nutrient. Therefore, this study aims at
contributing to finding possible solution to
recyle sludge from the WWTPs of catfish
processing plants, recover nutrient and limit
landfilling.

Aerobic digestion process of mixtures of

dewatered sludge from WWTPs of casfish
processing plants compress machine and rice

processing  wastewater

straw or sawdust to reduce moisture content,
increase C/N and porosity were conducted in
12 aerobic digestion reactors designed as
aerated static and windrow composting
styles. The best result was obtained with the
mixure of 7 sludge: 3 sawdust or 7 sludge: 3
rice traw (in term of wet weight), solid
retention time of 18 or 25 days, respectively
and the compost produced reached level A of
stabilization based on European standard for
compost quality (Woods End Laboratory Inc.,
2009) and Compost standard 10TCN 526 :
2002 of the Ministry of Agriculture and Rural
Development of Vietnam (2002), excepting
for total nitrogen.
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Keywords: Sea food/catfish processing, wastewater treatment, organic sludge, rice traw,

sawdust, aerobic digestion, compost.
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