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Tlem nang sinh khoi phu pham nong nghi¢p va
hiéu qua ing dung san xuat than sinh hoc
(biochar) quy mo hd gia dinh 6 Go Cong Tay,
tinh Tién Giang

Nguyén Tri Quang Hung, Lé Kién Thong, Nguyén Minh Ky

Tom tiit - Bai bao trinh bay két qué tiém ning sinh
Kkhéi phu phém rom ra va hiéu qua tan thu san xuit
than sinh hoc (biochar) quy mé hg gia dinh & Tién
Giang, trtro’ng hop nghién ctru dién hinh & huyen Go
Cong Tay. Két qua nghién ciru cho thiy tdng sin
lwong lia trén dia ban huyén 1a 185.072 tdn/nim va
phat sinh twong vwng lwong khoi lwong rom ra
233.190,72 tin/nim. Lwong sinh khéi rom ra c6
thanh phén hiru co va nhiét lrong cao, 1an lwgt chiém
ty 18 44,1% va 4.030 keal/kg. Véi khéi lrong 100 kg
ciii rom nguyén liéu diu vio, sau 6 git d6t lwgng than
sinh hoc thu dwgc twong ng 48,25 + 2,25 kg (chiém
48,25%). Lwrgng tro sinh ra va than song cé ty 1é kha
thap véi 1an lwet 0,75 £ 0,13 kg va 3,95 + 1,33 kg. Mo
hinh sin xuit than sinh hoc t8i wu ¢6 khoang thoi gian
ddt ngin nhit, lrong than cao, ham tro thip, khéi
lwong than séng nhé. Thanh phin chit hitu co va
nhiét lwgng dap wng yéu ciu chit lwgng dé sir dung
cho muc dich cii tao dit, ning cao ning suit cdy
trong va hwéng dén nén nong nghiép bén virng.

Tir kh6a - Than sinh hoc, rom ra, phu pham, sinh
khdi, ndng nghiép bén virng.

1 DPAT VANDE

rong cac hé thong trong lua truyén thdng,

rom ra thudng duge chuyén doi ra khoi cac

canh dong khi thu hoach lua va ngudi dan
thuong dem vé nha danh déng dé dun nau hodc lam
thirc an cho gia suc. Tuy nhién, do phy phim rom
ra qué 16n, nguoi dan khong st dung hét nén rom
ra dugc dot ngay ngoai dong rudng. Viéc ddt rom
ra trén dong rudng ngay cang tré nén nguy co anh
huéng dbi voi méi trudng, stre khoe con ngudi va
that thoat ngudn tai nguyén. Rd rang, trong xu thé
gia ting san xuat lua gao va day manh hoat dong
trdng trot, viéc quan ly cac san phidm phu cua cay
ltia dang tr¢ thanh thach thie. Theo nhu théi quen
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thu hoach, luong phu phém ndéng nghiép (rom ra)
thu(mg duoc dot b6 tai chd nén da gay ra khong it
cac van nan vé mat moi truong. Nguy co san sinh
va phat tan nhiéu khi doc hai vao bau khong khi
nhu COz, CO, CH4, NOX, SOX, bui PM2,5, PMlo,
PAHs, PCDDs va PCDFs [1]. Ngoai yéu té giy
doc, anh huong strc khoe con ngudi né con gop
phan thiic day hién tuong ndng 1én toan ciu va bién
d6i khi hau. Trong khi, day 14 ngudn sinh khéi hitu
ich néu biét tan dung tao thanh than sinh hoc
(biochar) phuc vu tré lai nhdm cai tao dinh dudng
dong rudng. Biochar 13 san phim cua qua trinh
phén huy nhiét cac vat li€u hitu co trong diéu kién
yém khi. Trong nong nghiép, né duoc sir dung bd
sung cai tao dét nhu cai thién cac tinh chat co ban
cia dat, tang d6 xdp, kha nang tham va gitr nudc,
luwu giit chéat dinh dudng va carbon dat, ddng thoi
tao diéu kién moi truong thuan loi cho céc sinh vat
d4t ton tai va phat trién [3]. Chinh vi 18 d6 d3 c6 rat
nhiéu cong trinh nghién ciru san xuat va tng dung
chire ning cuia than sinh hoc nhu [4-10, 13]. O nuéce
ta, viéc nghién ctru sir dung than sinh hoc ciing dién
ra kha da dang [11, 12]. Viét Nam, véi déac thu mot
nudc ndng nghiép, von dugc biét dén 1a noi san
xut nhiéu lua gao phuc vu cac nhu cau tiéu dung
va xuat khau. Viéc thu gom, xtr 1y cac phu pham
nham giam thiéu 6 nhiém moéi trudng van ton tai
khé nhiéu kho khin, dic biét nhu cac vua lua &
ving ddng bang séng Ctru Long nhu tinh Tién
Giang. Trudc nhitng mdi de doa d6, nhu cau birc
thiét can phai nghién ctru dé xuét giai phap thich
hop han ché nhitng tac dong tiéu cuc do viée thai,
dbt bo sinh khéi phu phém rom ra. Muc dich cua
nghién ctru nham wdc tinh tiém ning sinh khoi va
danh gid hi€u qua tan thu san xuét than sinh hoc
quy mo ho gia dinh, truong hop nghién ctru dién
hinh thudc huyén san xuét lta gao chu lyc Go Cong
Tay ¢ tinh Tién Giang.

2 PHUONG PHAP NGHIEN CUU
2.1 Khdo sat, ldy mau nghién ciru

Qua trinh khao sat 1y mau nghién ciru trén co
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s¢ 1ap phiéu diéu tra ngiu nhién, thu thap sé liéu
lién quan dén dién tich dat trong lta, cac hinh thic
thu gom va st dung rom ra. Xac dinh kich thudc
c& mau sir dung cong thirc Yamane [14] 1am co s
tinh toan.

N
M= N2 @)
Trong d6, n 1a s6 lugng miu can nghién ciru
diéu tra, N 1a tong s6 quan thé mau trén dia ban
nghién ciru, e 1a sai s6 chap nhan. Ap dung cong
thirc Yamane va chon sai s6 chép nhan véi e = 10%
(46 tin cay 12 90%). Cin ctr dan sé huyén Go Cong
Tay voi N = 126.804 ngudi, mau can thiét diéu tra
tuong tng 100. Tuy nhién, dé ting do tin cdy va
dam bao tinh dai dién, nghién ctru sir dung c¢& mau
12120

2.2 Ubc tinh sinh khoi

Tién trinh danh gia tiém ning sinh khdi, nghién
ctru tién hanh khao sat thyuc dia, diéu tra thu thap s6
lidu lién quan dén hoat dong san xuat va lay mau
dinh lugng sinh khéi rom ra [15]. Nghién ctru chon
ngiu nhién 9 vudng rudng véi dién tich 1.000 m?
mdi rudng trén dia ban huyén Go Cong Tay tinh
Tién Giang. O mdi vudng rudng chon 5 6 khao sat
v6i dién tich mbi 6 tvong mg Im x Im = 1m? dé
tién hanh thu thap sinh khéi (gdm toan bo than cay
lGa ngoai trir phan ré). Viéc bd tri thi nghiém tai
ddng ruong dé thu mau khdi lwong rom ra phat sinh
thuc hién theo phuong phép chon miu phan phdi
déu theo dudng chéo 5 diém. Mot 6 nam trén diém
giao nhau cta 2 duong chéo cua vudng rudng, 4 6
con lai dugc phan b trén 2 duong chéo cua vudng
rudng va cach mdi canh cia vudng ruong 1 m.

2.3 San xudt than sinh hoc

Theo két qua khao ctru ciia Hussein va cong su
[15], qua trinh san xuét than sinh hoc bao gdom cac
k¥ thuat nhu nhiét phan nhanh, nhi¢t phan cham,
khi héa, 18n men trong diéu kién ky khi hay qua
trinh carbonic hoa. Ngoai ra, qua trinh diéu ché
biochar biang phuong phéap nhiét phan vi séng ciing
duogce thtr nghiém bdi nhom tac gia Yu-Fong va
cong su [17]. Qua trinh nhiét phan c¢é vai tro quan
trong tao cac phan ung chuyén hoa ngudn carbon
téng hop than sinh hoc [18]. Theo nghién ctru cta
Duku va cong su [19], st dung thiét ké c6 céu tao
10 d6t bang gach ¢6 uu diém chi phi thap, d& van

hanh. Gan day, Muhammad va cong sy [20] tién
hanh thir nghiém san xuét than sinh hoc & cac diéu
kién khac nhau cho thdy hi¢u qua cta qué trinh
nhiét phan & nhiét do thap. Viéc sir dung phu pham
nong nghiép san xuat than sinh hoc con dugc
nghién ctru g dung thay thé phan bon [21]. Xuét
phat tir d6 va trén co s& xem xét cdc phuong phap
diéu ché than sinh hoc tir cac nghién ciru truge day
[12, 16, 22], than sinh hoc dugc san xuit bang 16
d6t ¢6 hinh try tron duoc xdy bang gach thong
thuong v6i bé day tudng 20 cm va phi bun non bén
ngoai (Hinh 1).
Céc thanh phan chi tiét cau tao 10 @6t than sinh
hoc:
(1): Budng d6t hinh try chtra thanh cui rom
nguyén liéu, thé tich 0,2826 m?
(2): Phan hinh nén cé chiéu cao 0,4m; thé tich
0,045 m?
(3): Miéng 106 hinh tron cé duong kinh 0,1m
(4): Cira cham lira dt va 14y than ra (c6 chiéu cao
0,3m va rong 0,2m)
(5): L thong gi6 xung quanh (chiéu cao 4cm,
rong 2 cm, dién tich 8 cm? va gdm 4 16 gio)
(6): Ghi 10 bang tim ludi thép
Thé tich hiru dung twong tng 0,3276 m® gdm
2 phan nhu sau:
+ Phén hinh tru c6 thé tich:
V1 =(0,6/2)? x 3,14 x 1 = 0,2826 m* 2
+ Phan hinh chép c6 thé tich:
V, = 1/3 x 3,14 x[(0,6/2)? + (0,1/2)% + 0,6/2 x
0,1/2] x 0,4 = 0,045 m? 3)
Phuong phap thuc nghiém diéu ché biochar theo
cac nghiém thirc sau: (i) Ché d6 van hanh dét 6 gio:
Cho 100 kg thanh cui rom vao bén trong 16 (chiém
khoang 80% thé tich 10), sau d6 cham Ilia ddt
khoang 5 dén 10 phut thi bit kin ctra cham Ira lai,
dién tich ciia mdi 16 gié xung quanh thanh 16 1a 4
cm? (ii) Ché d6 van hanh dét 10 gid: Cho 100 kg
thanh ctii rom vao bén trong 10 (chiém khoang 80%
thé tich 10), sau d6 cham lira d6t khoang 5 dén 10
phut thi bit kin ctra chdm lta lai, dién tich ciia mdi
16 gi6 xung quanh thanh 10 1a 2 cm?; (iii) Ché do
van hanh d6t 15 gio: Cho 100 kg thanh cii rom vao
bén trong 16 (chiém khoang 80% thé tich 10), sau
d6 cham lra @6t khoang 5 dén 10 phuat thi bit kin
clra cham Itra lai, dién tich cia mdi 16 gi6 xung
quanh thanh 10 1a 1 cm2,
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Hinh 1. So' dd cAu tao 16 dét san xuét than sinh hoc va cac thanh phé”m chi tiét

Trong d6, qua trinh ép thanh cui rom st dung
méy Model FHE-300 v&i cac thong s6 k§ thuat nhu
cong suét 180-200 kg/h, trong lwong 300 kg, kich
thudc (LxWxH) tuwong ung 1.600 x 700 x 1.400
mm, cong suat mo to 15 kw, duong kinh cii rom
85 mm. V& nguyén 1y co ché, biochar 14 san pham
tir qua trinh d6t chay sinh khdi hiru co trong diéu
kién yém khi. Nhiét tir qua trinh d6t s& dat dugc tir
180-200°C. Trong diéu kién yém khi khong co oxy,
carbon sinh khéi khong bi chay toan bo ma ¢ dang
giita khoang va hiru co. Vé dic diém sinh khéi dau
vao, can cir tinh hinh thyc tién dia phuong, sir dung
thiét bi may ép thanh ciii rom hinh vanh khuyén c6
16 tron & giira, duong kinh bén ngoai 85mm va
dudng kinh 15 tron 20 mm. Rom ra dua vao (46 am
17%) duogc ép tao thanh thanh cui rom (cong suét
60 kg/gio) co kich thudc duong kinh 85 mm va
chiéu dai 90 mm. Lién quan dén mot s6 thong s
van hanh, nhiét d trung binh trong 10 san xuét than
sinh hoc & 3 ché d6 dao dong tir 180-200 °C. Nong
d6 oxygen c6 vai trd quan trong dbi véi hoat dong
san xuét than sinh hoc. Qua trinh van hanh cho théy
ham lrong ndng do oxy 10 d6t & cac ché do 1an luot
175.800, 166.500 va 165.400 ppm. Van toc gio vao
10 d6t qua cac 16 théng gio tuong g 0,4 - 0,5 m/s.

24

Két qua phén tich miu khi phat thai, danh gia
thanh phén, chét luvong than sinh hoc duoc thuc
hién tai hién truong va Phong thi nghiém Trung
Tam Nghién Ctu Moi Truong, Vién nghién ctru
Cong ngh¢ sinh hoc va Mai truong - Truong Dai
hoc Nong Lam Thanh phd H6 Chi Minh. Trong do,
cac thong s6 nhu Oy, nhiét do, dd 4m duoc thuc
hién do dac tai hién truong. Van tde khi ¢ 1o dbt
san xut than duoc quan tric theo tiéu chuan ISO
10780. Phuong phap phan tich ham luong khi doc
hai luu huynh dioxit (SO2) dugc dan qua dung dich
hap thu hydro peroxyt chira trong binh kiéu
Drechsel rdi tién hanh do bang may tric quang UV-
VIS. Nong db nito oxit (NOx) trong khi thai duogc
hép thu vao dung dich hydro peroxyt kiém trong
diéu kién co mat chat xuc tac ion dong (Cu®*). Qué
trinh x4c dinh CO bang phuwong phap tao mau véi
dung dich kali iodua va sir dung may tric quang
UV-VIS dé do phd héap thy. Cac phuwong phap dugc
thuc hién trong phong thi nghiém dat chung nhan
theo tiéu chuén Vilas.

Dbi v6i mau than sinh hoc diéu ché dugc nghién
nho bang cbi va chay su, loc qua rdy nhom co kich
thudc 2 mm, rdi dem béo quan trong tai nilon phuc
vu qua trinh phan tich. Cac chi tiéu ly hoa than sinh
hoc biochar dugc phan tich theo tai liéu huéng dan
cua The International Biochar Initiative (IBI).

Phirong phdp phan tich va xir 1y két qua
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Trong d6, x4c dinh d6 4m bang phwong phap khdi
luong: can khéi lugng va siy kho o diéu kién nhiét
d6 105°C dén khéi lugng khong d6i. Ham lugng tro
duogc xac dinh béng hinh thirc mau dugc dem nung
néng trong 16 nung & nhiét do 700-750 °C trong 4
gio. Qua trinh phan tich thanh phan chat hitu co,
lwu huynh duoc xac dinh bang phuong phéap phan
tich nguyén té va nhiét lugng dugc do bang phuong
phép phan tich vi sai. Thanh phan nguyén tb vo co
nhu ham luong nito tong sé dugc xac dinh theo
phuong phap Keldalh. Nghién ctiu xac dinh ham
luong lan téng (P,0s) theo phwong phap Bray —
Kurtz va ham lugng kali tong (K20) theo phuong
phap quang ké ngon lira. Dir liéu nghién ctru dugc
thong ké va xur 1y bang cac phin mém Microsoft
Excel 2010, SPSS 13.0 for Windows.

3KET QUA NGHIEN CUU VA THAO LUAN

3.1 Thong ké so bé va tiém nang sinh khéi phu
phdm néng nghiép
Nhin chung, v&i hoat dong san xut ltia mua 3
vu & GO Cong Tay chi ra tiém ning to 16n tan thu
sinh khéi phu pham cho cac muc dich c6 loi vé moi
truong, kinh té va xa hoi.

o

= Thite an cho bo

= Dot bo ngoai dong
Vui trén dong ruéng

Trong nam

Hinh 2. Cac hinh thire xtr Iy va str dung rom ra

v

= B6 sung dudmg chat cho dat
Cai thién chat heong dat Khac

® Tang nang suat cay trong

Hinh 3. Mtrc d6 hiéu biét loi ich vé than sinh hoc
Céc hinh thirc xtr 1y va str dung rom ra chu yéu
bang viéc ddt bo ngoai dong (83%), tan dung lam
thirc an cho bo (10%), trong nim (3%) va vii trén
ddng rudng (4%). Mirc do chi tiét hiéu biét cac gia

tri 1¢i ich cta than sinh hoc khao sat tp trung vao
nhan dinh bd sung ngudn dinh dudng, bd cap
ngudn dinh dudng cho ciy tréng (Hinh 3).

Qué trinh khao sat va woc tinh lugng sinh khoi
rom ra phat sinh theo mua vu dugc tong hop va
trinh bay ¢ Hinh 4. Tong san luong ltia cao dwoc
thé hién & cac xa nhu Thanh Nhut (17.304,8 tan),
Podng Thanh (18.176,3 tan), Binh Tan (18.236,6
tan), Long Binh (20.657,4 tan). Két qua cho thiy
tong san lugng lta trén dia ban huyén 1a 185.072
tAn/nam va phat sinh tuong tmg khdi luong rom ra
233.190,72 tAn/nam. Luong sinh khéi dbi dao nay
¢ thé tan dung st dung cho cac muc dich nhu
chuyén héa ning lugng, san xuat than sinh hoc, gop
phan cai tao dat va giam thiéu tinh trang 6 nhiém
moi truong. Tur hoat dong khao sat thuc té cho théy
khéi luong rom ra trung binh truéce khi thu hoach
lGa la 1.200 g/m? dién tich lGa (twong duwong 12
ta?in/ha), khéi lurong rom ra sau khi thu hoach lua 1a
726 g/m? dién tich lua (twong duong 7,26 tin/ha).

Theo sb liéu thu thap duoc thi san lugng lua

trung binh 3 vu lua tinh trén dién tich lta 1 ha la
5,76 tan/ha. Tir d6 tinh dugc ty 1 sinh khdi rom ra
va san lugng lua tuong duong 7,26/5,76 = 1,26.
Nghién ciru cho thiy su twong ddng véi két qua cua
tac gia Tran S§ Nam va cong sy [24] vé ty 1é rom
ra va san lugng laa khao sat & Pong bang song Ctru
Long dao d6ng trong khoang 0,92 - 1,33. Hinh 4
biéu dién mbi lién hé giita muc san luong lta va
tiém niang sinh khi tir phu pham ndng nghiép & Go
Cong Tay. Trung binh tong lugng sinh khdi trén
dia ban cac xa thudc trong khu vyc nghién ctru cd
gia tri 17.937,77 tan/nam. Pang chu y, két qua
thdng ké cho thay lwong sinh khdi khé 16n tap trung
& cac dia phuong nhu Long Binh, Binh Tan, Dong
Thanh, Thanh Nhut va déu vuot mic 20.000
tan/nam.
Ngoai ra, phan tich két qua ham lugng cac chat c6
trong rom ra dugc thdng ké tong hop trong Bang 1.
Két qua cho thiy nhitng thanh rom nén c6 do 4m
6,67%, lugng tro 1a 12,50%, nong d¢ luu huynh
139,45 mg/kg, lugng chét hitu co trong rom la
44,1%, nhiét lvgng cua rom nén 1a 4030 kcal/kg.

3.2 M6 hinh san xudt than sinh hoc (biochar)
tir phu pham rom ra quy mé hé gia dinh
321

Than sinh hoc biochar dwoc san xudt tir phu
pham sinh khdi 1 rom ra dugc tao ra & cac diéu
kién khac nhau duoc thé hién Béng 2 va Hinh 5.

Két qua san xudt than sinh hoc
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Hinh 6. Tro va than séng tir 16 dét
Béng 1. Két qua phan tich ham luong cac hop chit trong miu rom ra
A X . 2 Chat hiru co Nhiét lugng
0, 0, ¥ Y
Tén mau Do am (%) Tro (%) S (mg/kg) %) (kcal/kg)
Rom 6,67 12,50 139,45 44,1 4.030
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Béng 2. Két qua san phim than sinh hoc & cac didu kién khac nhau

T Ché do dbt C%‘;ég‘gigg) Khéi lugng than (kg) | Khéi lugng tro (kg) thﬁ‘;‘éfg"’;ﬂfg)
1 6 gio 100 48,25 + 2,25 075+0,13 3,05+1,33
2 10 gio 100 47,05+ 1,46 093 +0,17 455+1,12
3 15 gio 100 45,05+ 2,18 1,08%0,15 525+0,71

Vi khi lwgng 100 kg cui rom nguyén liéu dau
vao, sau 6 gio dbt lwong than sinh hoc thu dwoc
tuong ing 48,25 + 2,25 kg (chiém 48,25%). Luong
tro sinh ra va than séng co ty 1¢ kha thap vdi lan
lwot 0,75 £ 0,13 kg va 3,95 + 1,33 kg. Trong khi, &
cac didu kién ddt 10 va 15 gio, két qua than sinh
hoc biochar thdp hon so véi quéa trinh d6t 6 gio,
d6ng thoi ham lugng tro va than sdng cao hon. Do
su luu thong khong khi va qua trinh chay ¢ tung
viing d6t trong budng dt khong dong déu nén dan
dén van c6 mot it than sdng (Hinh 6). Pay chinh l1a
luvong than chay chua dat dén d6 chin dé chuyén
hoa cac hop chat trong rom ra. Cac két qua nay cho
thdy v&i muc do dot chay dai, lugng chuyén hoa
than sinh hoc kém hiéu qua hon so v&i mirc diéu
kién trung binh 6 gid. Theo [3, 25], thanh phén cac
chét hitu co chi thi quan trong dac diém biochar.
Nghién ctru ctia tic gia Harvey va cong su [26] cho
thdy su gia ting nhiét d6 1am mit mat lugng 16n
thanh phan H va O so v6i ngudn C. Ngoai ra, chinh
su gia tang nhiét do nhiét phan, phan anh sy mét
mat ngudn hop chét carbon nhu cac chat dé bay
hoi. Do d6, & didu kién nhiét do thich hop voi viéc
duy tri ham lugng carbon can thiét dé dam bao chat
lwong biochar, nhét 14 st dung cho muyc dich thic
day phat trién cay trong [26]. Boi vay, c6 thé 1y giai
cho qua trinh san xuat biochar t&i wu & thoi gian
ngén 6 gio so v6i nghiém thirc 10 va 15 gio.

49 r 6
18 \ L5
W
= 47 -4
]
c
g‘ 46 -3 =#—Biochar
0 =&=Tro
£ 2 )
x Than s6ng
44 .—’4———. F1
43 0

6h 10h 15h
Ché& dd van hanh

Hinh 7. So sanh than sinh hoc biochar & cac diéu kién khac
nhau

Nhin chung, sau van hanh 10 dbt san xuét biochar
& cac ché do dot khac nhau (6 gio, 10 gio va 15
gi0), két qua phan tich mau than cho thay ché do

d6t toi wu dat mic 6 gio. Pay 1a ché do ddt co
khoang thoi gian dbt ngan nhat, lugng than sinh
hoc sinh ra nhidu nht va khéi lugng than séng nho
nhét. Sy gia tang nhiét d6 1am thay d6i ham luong
C, H, O va dic tinh biochar [27]. Thyc té néu ting
thoi gian d6t thi lugng than s& chin va chay hoan
toan s& han ché khoi lwong than séng. Tuy nhién,
néu nhu vay thi nhitng thanh cui rom bén trong 10
d6t chay nhiéu dan dén lugng than sinh ra bi phan
huy va khdi lwong than sinh hoc s& khong cao. Tir
d6 cho thiy vu diém ctia mo hinh san xuit thir
nghiém than sinh hoc quy mé hé gia dinh phu hop
véi diéu kién thue tién dia phuong khi tan dung
dugc nguodn nguyen liéu sinh khdi phong phi.
Phuorng phap san xuat don gian, dé Van hanh san
xudt va c6 thoi gian ddt twong dbi ngin. So sanh
két qua nghién ciru ciia nhom tac gia Jindo va cong
sur (2014) cho thay su twong ddng véi qua trinh dbt
trong thoi gian 10 gior dat két qua cao va on dinh.

3.2.2

Nham dénh gia chat lugng cua than sinh hoc,
nghién ctru tién hanh phan tich mot sé thong sé co
ban nhu d6 4m, ham lugng tro, luu huynh, thanh
phan chit hiru co, nito, phdt-pho, kali va nhiét
luong (The International Biochar Initiative). Két
qua phén tich danh gia ham lugng thanh phan than
sinh hoc tir phu phdm rom ra dugc biéu dién & Bang
3.

Thanh phan cua than sinh hoc 14 cac thé carbon
6n dinh, ¢6 thé lam giam phat thai khi nha kinh va
taing ham luong carbon dinh dudng cho dat [28].
Két qua nghién ctru chi ra rang, than sinh ra khi d6t
& ché do dbt 6 gio c6 thanh phan chét hitu co 35,3%
va nhiét lugng 4.895 kcal/kg. So sanh véi nghién
ctru diéu ché than sinh hoc tir rom ra cia nhom tac
gid Mai Thi Lan Anh va cong su [22] cho thiy ham
lugng chat hitu co chiém 50,2%, dong thoi thap
hon mot sé nguyen lidu khac nhu tre va gd keo lai
(tuong Ung lan luot 70,3% va 74 2%) Két qua
nghlen ctru vé ham luong carbon didu ché tir phu
pham rom ra c¢6 sy chénh 1énh nho so véi céac
nghién ctru khac. Trong do, ty 1€ ham luong carbon
& cac nghién ctru lan lugt dao dong trong khoang
gia tri 29,2-49,9% [28] va 43,6% [17].

Pdnh gid chat lwong than sinh hoc
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Béng 3. Ham lugng thanh phan than sinh hoc

. Do Am Chithia | N | Lantong | <A Nhiét

TT Mau ('%) Tro (%) S (mg/kg) oo (%) tong (% P,05) tong (% lugng
(%) Kz0) (kcal/kg)

1 Than 6 gio 3,71 25,35 49,63 353 0,17 0,91 0,74 4.895

2 Than 10 gio 3,86 27,74 32,71 33,5 0,14 0,82 0,53 4.945

3 Than 15 gio 3,76 27,84 29,43 29,0 0,13 0,78 0,50 4.750

Ddi voi than thu duge khi ddt & cac ché do @bt
10 va 15 gio lan luot c6 thanh phan chét hitu co
chiém 33,5 va 29 %; nhiét luong tuong tng 4.945
kcal/kg va 4.750 kcal/kg. Vi khoang dao dong tur
4.750 — 4.945 kcal/kg, than sinh hoc c6 nhiét lugng
cao hon nhiét lugng cua mot s6 vat liéu nhu cui triu
(3.500 - 4.200 kcal/kg), mun cua (4.385 - 4.700
kcal/kg), rom nén (4.030 kcal/kg), than cAm (4 000
- 5.000 kcaI/kg) [29]. Ham lu’orng thanh phan céc
nguyén t6 vo co nhu nito, phét-pho, kali ciing cho
thiy ty 1¢ cao & cac ché 46 van hanh ddt trong thoi
gian 6 gio va 10 gio. O miu than 6 gio, ham luong
nito, 1an va kali lan lugt chiém ty 18 0,17%; 0,91%
va 0,74%. So sanh ham lugng nito cia qua trinh
d6t triu va rom ra cta nhom tac gia Mai Vin Trinh
va cong su [33] cho thiy dat duoc két qua t6t hon.
Cu thé, ham lugng nito lan lugt tuong tng 13 0,05%
va 0,16%. Trong khi ham lugng nito cia nghién
ctru 6 mic dao dong kha cao 0,13-0,17%. bPéi véi
ham lugng thanh phan nguyén t6 lan va kali cua
qué trinh ddt trau 14 0,28; 0,58% va thap hon nhiéu
s0 v6i cac ché do dbt 6-15 gio, img voi ham luong
lan (0,78-0,91%); ham lugng kali (0,50-0,74%).
Khong nhitng véy, qua trinh tao than sinh hoc tu
rom ra ciing ¢ cac gia tri 1an, kali thap hon va chi
dao dong ¢ mirc 0,53-0,55% [33]. Tur do, cho thay
tiém ning sir dung than sinh hoc dé bd sung ngudn
dinh dudng cho qua trinh san xuét néng nghiép.

Ngoai ra, so sanh ham lugng chét hitu co, nhiét
luong ciia cac miu than sinh hoc khi ddt ¢ cac didu
kién van hanh khac nhau thi than sinh hoc & ché d6
d6t 6 gio va 10 gio cho két qua t6t nhat. Dicu nay
¢6 thé dugc 1y giai mot phan boi nhimg tac dong
tich cuc cua oxygen va nhiét d6 dén chit luong
than sinh hoc. O ché d6 van hanh 6 va 10 gio, ham
luong oxygen do dugc cao hon so véi ché do 15
i va 1an luot c6 cac gia tri 175.800, 166.500 ppm.
Dbi v6i yéu té nhiét do ¢ ché do dét 6 va 10 gio
cling dat két qua cao hon véi mirc nhiét 1a 200 va
192 °C. Nhu vay, v6i ham lwong chét hitu co kha
cao, hoan toan c6 thé sir dung san phérn than sinh
hoc nay dé cai tao dat, nang cao ning suét cay trong
trong nong nghlep [28, 30]. Piéu nay hua hen trién
vong han ché tinh trang lang phi nguon sinh khoi
rom ra, ting cuong chat lwong dat tréng va gop
phan bao vé moi truong theo hudng phat trién bén
vitng.

3.3 Pdnh gid hiéu qua mé hinh san xudt than

sinh hoc
* Hiéu qua m01 truwdng
Dé xem xét vé mat moi trudng, nghién ciru tién
hanh 14y miu phan tich cic thong so quan trong
nhu CO, NOx, SO;, O, va c4c thong sé khac. Bang
4 trinh bay chi tiét két qua phan tich mau khi phat
thai tir qua trinh san xuét than sinh hoc.

Bang 4. Két qua phan tich mAu khi 16 san xudt than sinh hoc

. . Ché d¢ van hanh

TT Chi tiéu Pon vi 6 gio 10 gio 15 gio
1 Nhiét do bén ngoai °C 31,5 32,7 30,4
2 Do am % 65,3 64,7 65,2
3 Tbc do gio m/s 25 2,6 23
4 Van toc gié vao m/s 0,4 0,5 0,4
5 Van tdc khi thoat ra m/s 0,3 0,4 0,3
6 CO mg/m?® 3.766 4.977 5.239
7 NOx mg/m?® 674 453 545
8 SO, mg/m?® 316 355 390
9 O, ppm 175.800 166.500 165.400
10 Nhiét 6 miéng lo °C 98,9 102,4 103,3
11 Nhiét do trong 1o °C 200 192 180

Két qua phan tich cho thdy nhiét d¢ trung binh
trong 16 san xudt than sinh hoc & 3 ché do dao dong
tir 180-200 °C. O khoang nhiét do nay thi carbon
sinh khdi khong bi chay toan bo ma & dang giira
khoang va hitu co dé tao ra san pham 1a than sinh
hoc. Nhin chung, ham lugng khi NOx va SO- sinh

ra c6 ndng d6 dat QCVN 19:2009/BTNMT - Quy
chuén k¥ thuét qudc gia vé khi thai cong nghiép dbi
v6i bui va cac chét vo co. Riéng lugng khi CO sinh
ra & ca 3 ché do dbt déu co néng d6 cao hon mirc
cho phép ciia QCVN 19:2009/BTNMT. Béi véi
khi CO vuot mitc quy chuan cho phép cho thay han
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ché kho tranh cua qua trinh dét sinh khdi co ngudn
gdc tir phu pham ndéng nghiép. Tuy nhién, néu dem
so sanh v6i viéc dét bo sinh khéi tuy tién nhu hién
nay thi day chinh 1a giai phap kha thi, gép phan
nhiéu vao viéc giam thiéu phat thai khi nha kinh va
anh hudng toi chat lwong méi trudng [31].Trong
qua trinh d6t dong truyén thong, ngoai cac khoi byi
doc hai nhu PMys5, PMjo, SO2, NOx, NHs, CHy,
NMVOC, EC, OC con phat sinh luong 16n khi gay
hiéu tng nha kinh CO; véi ty 1é 16n. Theo cac
nghién ctru trude, day chinh 1a luong khi phat thai
chiém ty 1& 16n nhat do d6t phu phim rom ra ngoai
ddng rudng [31]. Do d6, viéc tan dung phu pham
trong néng nghiép s& gop phan rat 16n trong cong
cudc chéng chiu va&i nhitng tac dong ti€u cuc vé
mdi trudng va bién d6i khi hau.

* Hiéu qua Kinh té

Dé xay dung 16 dbt can 1.000 vién gach va khoan
chi phi dau tu ban dau co gia tri twong duwong
1.000.000 dong. Tuy vay, dé don gian hoa qué trinh
tinh toan, nghién ctru khong udc tinh cac khoan chi
phi xay dung ban dau vao gi4 ban san pham. Qua
trinh van hanh 16 d6t than don gian, khong can
nhan coéng thudng truc va chi tidu ton mot lugng
nguyén nhién liéu rat nho dé cham lira ban dau
(khong dang ké). Khao sat thi truong thuc té cho
thdy cac san phdm than géo dira dung ché bién than
hoat tinh ¢6 gi4 trung binh 6.000 dong/kg. Gia sir
gi4 than sinh hoc san xuét tir rom ra chi bang 1/2
gi4 than gdo dira (tuong tng 3.000 dong/kg), wdc
tinh chi phi va loi ich duoc théng ké Bang 5.

Bang 5. Udc tinh chi phi va loi ich qué trinh san xuét than sinh hoc

TT Hang muc | Pon vi | Pon gia (dong) | Ghi cha
A Chi phi
1 Nguyén liéu dau vao (cui rom) kg 970 Da bao gom chi phi van chuyén
2 Dau moi (dot) mé 100 Nhu cau thuc t&
3 Cong van hanh dong/kg 1.000 Tién cong 100.000 dong/nguoi/ngay
4 | Hao hut nguyén lidu (50%) ke/ddng 485 }ll(o)(c)kg cti rom tao thanh S0kg than sinh
Tong chi phi dong/kg 2.555
B Loi ich
1 | Giathan | dong/kg | 3.000 | 1/2 gi4 than gdo dira
C Tong cong
1 | Loinhugn | dongkg | 445 |

Nhu véy, voi gia ban than sinh hoc & mic 3.000
ddng/kg, mirc loi nhuan dat dugc tuong tng 445
ddng/kg. Day 1a khoan gia trj thu dugc sau khi trir
chi phi nhu thu gom rom ra, €ép tao thanh cui rom,
hao hyt va van hanh. Viéc quan ly rom ra thong qua
san xuét than sinh hoc véi chi phi thap nhung lai co
hiéu qua cao trong viéc cai tao dat va luu gitr
carbon trong dat, vira gop phan nang cao hiéu qua
san xuét vira tham gia 1am giam lugng CO> di vao
khi quyén, bao vé méi trudng [12, 31].

* Hi¢u qua vé mit xi hoi

Dy an dau tu san xudt biochar s& gitp ting
cuong nhan thire cua ngudi dan vé nhfrng van dé
moi truong va tai nguyen Qua do gop phan chuyén
bién nhén thirc do d6t rom ra ngoai dong rudng s
gdy 6 nhiém méi trudng, anh hudng dén sire khoe
con ngudi va bién d6i khi hau. Nghién ctru tng
dung than sinh hoc nang cao sirc san xuét ciia dat
¢6 anh hudng tich cuc dén kha ning sinh trudng,
phat trién cua cay trong [32, 33]. Trén co s¢ d6 s&
tich cyc ing pho bang cach thu gom rom ra sau khi
thu hoach va tan thu san xuét than sinh hoc dé tang
thém thu nhap. Pay 1a bién phép hiu hiéu ting
cuong nhan thirc vé tim quan trong ciing nhu kha

ning bao ton thién nhién cua ngudi dan, doanh
nghiép va céc to chirc lién quan.

4  KET LUAN

Viéc tan dung cac phu pham nong nghiép dic
biét nhu rom ra dé san xuét than sinh hoc c6 y nghia
rt quan trong trong viéc quan 1y tai nguyén va bao
vé moéi trudng. Nho d6, chuyén hoa dang ning
lugng vo ich sang dang nang lugng hitu ich, giam
phét thai khi nha kinh va xay dung nén nong nghiép
bén virng. Day la giai phap bén viing chi ph1 thap,
quy mo ho gia dinh, dé lam, tan dung nguon sinh
khéi san c6 tir néng nghiép gitp cai tao dat va luu
giit carbon trong dat. Do d6 viéc nhan rong mo hinh
san xuat than sinh hoc tai dia phuong c6 tinh kha
thi cao, gop phan tao thém ngudn thu nhdp cho
nong dan thay vi d6t bo rom ra ngoai dong gay lang
phi va anh huéng dén moi truong.
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Phu luc. Khéi luong sinh khéi rom ra theo mua vu

Lua Déng Xuan Lda He Thu Lua Thu Dong L Khbi
Tong san

x - - - - | lugng rom

Xa Dién Nang San Dién Nang San Dién Nang San lugng lta ra nim

tich sult lugng tich suat lugng tich sudt lugng | nam (tan) (tén)
(ha) (tan/ha) (tan) (ha) (tan/ha) (tan) (ha) (tan/ha) (tan)
Vinh Binh 354 6,8 2.407 354 50 1.770 354 4,85 1.717 5.894,1 7.426,57
Thanh
Nhut 999 72 7.190 999,2 5,23 5.230 987 4,95 4.885 17.304,8 21.804,04
Vinh Huu 740 6,83 5.057 728 5,14 3.744 710 4,93 3.501 12.302,3 15.500,90
Dong Son 690 7,05 4.865 727 5,18 3.765 727 5,01 3.642 12.271,9 15.462,6
Binh Pha 906 6,95 6.295 927,3 5,15 4.776 928 5,01 4.648 15.719,2 19.806,2
"ﬁgﬁ 1.075 6,66 7.154 1.070,7 52 5.567 1.072 5,09 5.455 18.176,3 22.902,14
Thanh

Cong 538 6,8 3.660 538,2 5,04 2.713 538 4,95 2.664 9.036,7 11.386,24
Binh Nhi 898 78 7.008 610 5,48 3.343 725 52 3.771 141215 17.793,09
Yén Lubng 682 7,1 4.842 682 51 3.478 682 5,0 3.410 11.730,4 14.780,30
Thanh Tri 965 6,99 6.741 965 4,89 4.718 965 4,94 4.767 16.226,5 20.445,39
Binh Tan 1.012 7,83 7.924 1.022 51 5.212 1.012 5,04 5.100 18.236,6 22.978,11
Long Vinh 793 7,31 5.794 753 4,92 3.707 780 4,99 3.893 13.394,5 16.877,07
Long Binh 1.195 7,23 8.640 1.195 5,15 6.155 1.168 5,02 5.862 20.657,4 26.028,32
Téng 10.847 7,15 77.578 10.571 5,12 54.178 10.648 5,01 53.316 185.072 233.190,72




SCIENCE & TECHNOLOGY DEVELOPMENT, VOL 20, NO.M1-2017

Agrlcultural residues biomass potential and
applying efficiency for household scale
biochar production in Go Cong Tay,
Tien Giang province

Nguyen Tri Quang Hung, Le Kien Thong , Nguyen Minh Ky

Abstract - The paper presents results of rice straw
biomass potential and applying efficiency for
household scale biochar production in Tien Giang, a
typical case study in Go Cong Tay district. The study
results showed that the total rice production of Go
Cong Tay district was 185.072 tons/year and the rice
straw biomass corresponding 233.190,72 tons/year.
This rice straw biomass have the high organic
ingredients and calorific value, about 44,1% ratio
and 4.030 kcal/kg respectively. With weigh 100 kg of
input rice straw, the biochar obtained 48,25 + 2,25 kg

(48,25%) after 6 hours burning. The volume of ash
and unripe coal ratio were quite low equal to 0,75 +
0,13 kg and 395 + 133 kg, respectively.
Optimizational biochar production have short
burning process with highly biochar products weight,
low ash and unripe coal contents. In addition, the
organic ingredients and calorific value from biochar
products meet the quality requirements for purposes
such as land reclamation, increasing crop yield and
towards sustainable agriculture.

Keywords - Biochar, rice straw, residues, biomass, sustainable agriculture.



