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KHAO SAT, PANH GIA VA LUA CHON MOT SO
THIET BI SAN XUAT THAN SINH HOC (BIOCHAR)
CHO VUNG NONG THON VIET NAM

Tran Thi Ta*, Nguyén Ping Hai, Train Quang Loc

Vién Tai nguyén va Méi truong, Dai hoc Hué

Tém tit: Bai bdo budc dau khao sat, danh gia va lua chon mot s6 thiét bi san xuét than sinh hoc (biochar) st
dung nguoén phu phdm nong nghiép ¢ vung noéng thon Viét Nam. Cac 1o d6t diéu tra déu tao biochar c6
chét luong tot. Khao sat ¢ 10 d6t L1, cong sudt 22 kg/mé, chi phi dau tw 2.000.000 VND, chi phi sit dung
13.036 VND/ngay, hiéu suat dat 45 %, san luong khoang 9,9 kg biochar/mé. Biochar tao ra c6 chat luwong tét,
den béng, nguyén cdu truc vét liéu ban dau, kich thuédc 15 r6ng <10 pm. Mot s bép cai tién qua diéu tra,
khao sat déu giam chi phi nhién liéu, tiét kiém tir 4.696 VND/ngay dén 7.434 VND/ngay so v6i bép gas.
Ngoai ra, bép B2, B3, B7, B8 va B9 tao ra biochar cho chét lugng than tit kha t6t dén trung binh, hiéu sudt ti
25 % dén 60 %. Khao sat trén bép B2, cong sudt 2,5 kg/mé, chi phi dau tu 600.000 VND, chi phi st dung
5.753 VND/ngay, hiéu suat dat 50 %, san luong 1,3 kg biochar/mé, tiét kiém 5.584 VND so véi bép gas.

T khoa: bép cai tién, 10 d6t, sinh khéi, than sinh hoc
1  Ditvan de

Theo Lehmann va Joseph, than sinh hoc (biochar) la vat rén giau carbon (C) thu dwoc tir
viéc nhiét phan hoda sinh khoi hay cac chat hitu co trong moi truong yém khi han ché oxy [11].
Biochar c6 thé dugc st dung cho cac ting dung nhu mot tac nhan dé cai tao dat (tang cwong ham
luwong carbon, lvu gitt lau dai trong dat, cai thién tinh chét vat li ciia dat nhu tang kha nang git
nudc va tao do thong thoang, gitt dinh dudng trong dat), c6 kha nang lam tang hé vi sinh vat hitu
ich trong dat, hiéu qua st dung tai nguyén dwoc cai thién, khic phuc va/ hodc bao v¢, han ché 6
nhiém moi treong, ddc biét day 1la mot kénh giup giam thiéu khi nha kinh (GHG) [3, 6, 7, 8, 11,
12].

O nudc ta, hién c6 khoang 9 triéu hd gia dinh s6ng & nong thén dang str dung ning luong
sinh khoi (NLSK) cho dun ndu hang ngay. Ho gia dinh sit dung cti chiém 74 % va 65 % ho gia
dinh ¢ ndng thon dong bang st dung rom ra, than cay cac loai va cdc hd mién nui chi sit dung
than, 16i ng6 dé€ dun nau [2]. Véi tinh toan ctia Vién Nang luong Viét Nam, lwong chat thai nong
nghiép ¢ Viét Nam rat da dang (nhu rom ra, vo trau, 16i ngo, vo dira, vo ca phé, phé thai g6. ),
thai ra moi truong hodc d6t ngoai dong rudng hang nam rat 1on. Bay 1a mot trong nhiing nguén
NLSK tiém nang dé phuc vu cho nhu cau dun nau va san xudt biochar. Nam 2013, tong nguoén

sinh khdi vao khoang 118,21 triéu tan/nam; bao gom khoang 32,8 triéu tan rom ra; 8 triéu tan trau;
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15,6 triéu tdn ba mia; 1,2 triéu tan vo ca phé; 9,2 triéu tan 16i ngo; 8,1 triéu tan cac loai phu pham
ndng nghiép khac va phé thai tir gb khoang 43,3 triéu tdn. Do d¢, viéc nghién ctu thiét k&/ ché
tao/cai tién mot s loai bép va 10 dot biochar khong chi duoc thuc hién 6 nhiéu nuwde trén thé gidi
nhu My, An DP9, Théi Lan, Phillipin, Trung Qudc... ma con trién khai ¢ Viét Nam. Mot s6 tinh
thanh trong nudc c6 cac kiéu bép dun cai tién va 1o d6t than khac nhau vé chat liéu, nhung van
véi nguyén tac d6t yém khi d& han ché khéi va tiét kiém nhién liéu nhie Thai Nguyén, Thai Binh,
Béc Giang, Hai Duong, Hung Yén, Nam Dinh, Ha N6i, Thtta Thién Hué, Da N&ng, H6 Chi Minh...

Thira Thién Hué cting c6 mot s6 dé tai, dw an, nghién ctru, san xuét biochar va danh gié loi
ich cta viéc ting dung biochar vao cai tao dat. Tt ndm 2008 dén 2013, Vuon qudc gia Bach Ma da
trién khai “Dy én Than Bach Ma” va c6 hon 140 h6 dan ¢ huyén Phu Loc va Nam Dong tham gia.
Du an da chuyén giao ky thuat xay dung mo hinh trong trot, chan nu6i ap dung than, cach tao
than cti va than trdu, bén canh d6 con san xuat cay trong theo hudéng hitu co, khong dung thude
héa hoc. Dy an nay da gop phén cai thién thu nhap cho nguoi dan séng ¢ vung dém va qua dé
nang cao y thirc bao ton thién nhién ¢ vung 16i Vuon qudc gia Bach Ma [4]. Dy an “Giam thiéu
ton that sau thu hodc va chébién lta gao” do Vién lta qudc t€ (IRRI) chu tri tir nam 2009 dén ndm
2013, trong d6 c6 hop phén ché tao 16 d6t biochar ctia nhém tac gia Pham Xuan Phuwong, Dai hoc
Nong lam Hué ciing cho két qua t6t. Thiét bi c6 kha nang tao biochar ttr vo trdu, rom ra, cti vun,
mun cua... nhanh chéng, tiét kiém thoi gian, cong stic, it tao khoi va khi thai; cho hiéu sudt thu
hoi biochar cao tir 85 % dén 99 % [5]. Dé tai hop tac nghién cttu vé biochar gitra Vién Tai nguyén
va Moi treong - Dai hoc Hué va Dai hoc Okayama, Nhat Ban tir 2012 dén 2013 cling cho két qua
kha quan. Tran Thi Tu va cdng su cling da chi ra loi ich cta viéc sit dung biochar dén viéc tang
cuong hdp thu phan bon trén vat liéu, han ché ria troi chat dinh dudng va gitt d¢ am dat [6]. Tuy
nhién, viéc nghién ctru danh gid va so sanh hiéu qua ctia cac loai bép dun va 1o d6t tao biochar
van chua dugc trién khai va phan tich day du. Do d6, nghién ctru nay tién hanh tim hiéu, tong
hop, danh gia hiéu qua tao biochar cia mot sd loai bép cai tién va 10 d6t, c6 kha néng tiét kiém

nang luong dién va nhién liéu da va dang ap dung ¢ mot sd vung néng thon Viét Nam.
2 Phuong phap nghién ctru

2.1  Thu thép, tdng hop tai liéu

Thu théap, tong hop théng tin mot s6 loai bép cai tién va 1o dot st dung trén thé gidi va &
Viét Nam. Phuong phép nay duoc thuc hién dua trén co so ké thira va tong hop cac nguon tai

liéu, tw liéu, thong tin c6 lién quan dén kich thudc, dac diém cua bép cai tién va 1o dot.
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2.2  Piéu tra, khio sat thuc t&

Tién hanh diéu tra mot s6 loai loai bép cai tién, 10 d6t st dung phd bién & cac khu vue khéc
nhau ¢ Viét Nam thong qua phiéu diéu tra. Khao sat, d8t nguyén liéu, phan tich mau biochar
thuc t€ & bép trdu B2 (bép rut long - gian doan), 10 d6t yém khi L1 (2 m?) tai Thira Thién Hué.

2.3 Chup anh cau triic vat liéu bang kinh hién vi dién ti quét

Xac dinh cAu trac bé mit vat liéu bé“mg kinh hién vi dién t&r quét (SEM: Scanning Electron
Microscope); Nova NanoSem FEI 450, hang FEI, My, v4i 6ng phat dién tr ¢6 treong phat xa lam
viéc & HV =5 kV, tai Khoa Héa, treong Dai hoc Khoa hoc Tw nhién, Dai hoc Qudc gia Ha Noi.

24  Phuwong phap phan tich, xit ly sd liéu

Str dung Microsoft Excel 2003 d€ phan tich va tinh toan cac thong s co ban cua bép cai tién
va 16 d8t. Viéc danh gia hiéu qua kinh t& - moi treong ctia cac loai bép va 1o d6t bang phuong
phap phan tich chi phi - loi ich va khao sat gia thi truong theo cdng thitc (1) dén (5). Mtc khau
hao tai san c§ dinh theo phrong phap dwong thang [13]. Cac cong thikc tinh todn thong s& co ban
(ndng luong luong can thiét, thoi gian chdy va hiéu sudt) ctia bép cai tién va 1o d6t tir (6) dén (13)
theo phuong phap ctia Belonio [8].

a. Chi phi thay d6i theo ngay: La nhién liéu (NL) st dung. Tr&u c6 gia 500 d/kg trdu. Gas c6 gia
7.500 d/ngay, ctia 1 binh gas 12 kg véi gia 300.000 d/binh trong 40 ngay st dung. Dién la dung
quat théi khi (12 w/15 w), gia dién 1.484 d/kWh.

b. Chi phi c6 dinh theo ngay:

- Gi4 trj thu hoi (TH) wdc tinh: TH =10% x DT (1)
’ DT-TH
- Chi phi khau hao (KH): H = 2)
T x 365
o DT x LNH
- Lai suat dau tu (LS): LS = ——— (3)
365
DT x 10%
_ Chi phi stza chita-bao tri (SC-BT): SC — BT = # 4)
DT x 3%
- Chi phi bao hiém (BH): BH = # )

DT: Chi phi ditu tw tham khdo gid thiec t&'trén thi trieong (bao gom: bép/ 10 + quat + dung cu di kém va phi vin chuyén);
KH: Mirc khdu hao tai san ¢ dinh; SC-BT: Chi phi siea chita- bao tri; BH: Chi phi bdo hiéim, chon mikc ty 18
BH =3 %, LNH (%/ndm): Lai sudt ngdn hang, LNH =6 % (2015); T (ndm): Thoi gian st dung tai san cd dinh, theo
Thong tw s6'45/2013/TT-BTC ngay 25/4/2013 vé Hwéng din ché’dp qudn Iy, st dung va trich khdu hao tai sdn cd’
dinh.
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PSRNV nxDZxh
- Thé tich bép/ 10 (hinh try): V. = — (6)
" . - Mg x Eg
- Nang leong can thiét dun nau: Q, = Y (7)
- Nang leong cung cap: FCR= —%_ 8)
’ HVF x H
o 1,27 x FCR
- Duong kinh cua 16i bép: D= |[—— ©)
SGR
~ et s SGR x Tk
- Chiéu cao 16i bép hinh tru: h=——— (10)
Prh
. . _ PepXVr
- Thoi gian chay: T, = e (11)
k x FCR x SA
- Luu lugng khong khi: AFR = % (12)
a
Téc do dong khi: y, = 222 13
- Toc do dong khi: s = TxD? (13)

Vi (m3): Thé’tich 16i bép/lo; D (m): Duwong kinh 16i bép/ 16; h (m): Chiéu cao bép/ 16; Qu (kcal/h): Ning lwong cin thiét
My (kg): Khoi lwgng thire dn st dung; Es (kcal/kg): Ning lwong cin thiét ndu chin 1 kg thikc dn; T (h): Thoi gian ndu
FCR (kg/h): Mikc tiéu thu nhiét cia nhién ligu; HVF (kcal/kg): Gid tri nhi¢t ciia nhién ligw; H (%): Hiéu sudt bép dun;
D (m): Duwong kinh 16i bép; SGR (kg/m2.h): Ty 1¢ khi hoa v6 trdu, tir 100 - 210 kg/m?.h. Chon SGR= 100 kg/m?; h(m):
Chiéu cao 16i bép;, Tx (h): Thoi gian khi héa trong 16i 1o; p,, (kg/md): ty trong vé trdu (p, = 100 kg/m3);
T (h): Thoi gian chdy ciia bép; SA (kg/h): Mikc phdn ing héa hoc; p, (kg/m3): ty trong khong khi ( p, = 1,25 kg/m?);
k: hé s6'(k=0,3); AFR (m3/h): Luru lwong khong khi; Vs (m/s): Téc 46 dong khi.

3 K&t qua va thao luan

3.1  Tinh hinh nghién ctru bép cai tién va 10 d6t tao biochar

3.1.1 Qua trinh nhiét phan

Cac phuong phédp chinh hién nay d€ khai thac nguon nhién liéu sinh khéi tit phu pham
ndng nghiép bao gom: (1) D6t chay truc ti€p; (2) Nhiét phan - Khi hoa; (3) Chuyén héa sinh hoc
sang dang khi sinh hoc giau metan; (4) Chuyén d6i sinh hoa d€ san xuédt cac loai nhién liéu long
nhu etanol/metanol. Nhu vay, viéc san xudt biochar duwoc thuc hién theo phuong phap (2) dé
nhiét phan cham va khi hda vat liéu chay thong qua qua trinh chuyén doi vat ly sang mot dang
nhién liéu thtt cdp cho qua trinh chay. Nguyén liéu dung d€ dun la phu pham néng nghiép (vo

trau, rom ra, vo lac, vo ca phé...).
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Hinh 1. Khi gas ttr qua trinh d6t Hinh 2. Djc diém biochar thay ddi theo
yém khi nhiét d¢ [7, 12]

Bang 1. Ty 1¢ khoi lwong nguyén liéu ban dau véi san phdm tao ra

ttr cac qua trinh nhiét phan [12]

San pham (%)
Nhidt d5 Thoi gian -
iét do p , at 16 i
Qua trinh o gitt hoi Ap suat Chat long ChAt rin Khi
Q) néng (D4u sinh ) (Khi tong
(Biochar)
hoc) hop)
Carbon hda » ,
, N 180 - 250 1-12 gio Co 5-20 50 - 80 2-5
thuy nhiét
Nhiét phan ,
350-650 5-30phut 1-3MPa 8 40 52
cwc nhanh
Nhiét phan . R
400 - 550 1 giay Khong 75 12 13
nhanh
Nhiét phan 5 - 30 phut R
R 300 - 600 . . Khoéng 30 30 40
cham hodc 1 ngay
Khi héa 600-900 10 - 20 giay Khéng 5 10 85

Nguyén tac chinh ctia nhiét phan la d6t nguyén liéu trong diéu kién yém khi; khi d6 khong
khi, H20, carbon, tro than, sé€ phan tng héa hoc va sinh ra khi gas dé chay (CO, Hz, CHs). Qua
trinh d6t c6 kiém soét lwong khi thdi vao 1o bang quat gié (hinh 1). Chat lwong va san luong
biochar phu thudc rat 16n vao cac qua trinh nhiét phan khac nhau. Hién tai, biochar duwoc nhiét
phén theo 5 kiéu khac nhau: carbon hoa thuly nhiét, nhiét phan cuc nhanh, nhiét phan nhanh,
nhiét phan cham va khi héa. Carbon héa thty nhiét va nhiét phan cuc nhanh va chdm tao ra
nhiéu biochar (bang 1). Biochar san xudt ¢ nhiét d¢ thap (< 400°C) c6 dién tich bé mdt riéng nho
hon 10 m?/g; nhiét dd ttr 430 °C dén 470 °C c6 dién tich bé mat riéng > 300 m2/g. Nhiét d) cang
cao, biochar tao ra c6 thanh phan carbon cang thap, d6 pH cang tang va kha nang trao doi cation
(CEC - Cation Exchange Capacity) ciing tang (hinh 2) [7, 12]. Nhu vdy, muc dich tao ra nhiéu
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biochar chat luwong 6t va ¢6 kha nédng hap phu chéit dinh dudng, gitt d6 d&m thi nhiét d6 nhiét
phan ttr 350 °C dén 600 °C la t6i vu.
3.1.2 Cac ki€u bép cai tién va 10 dot san xuit biochar

Biochar duoc tao ra tir nhiéu kiéu 10 khic nhau. Mot s6 mau 10 d6t tao biochar tir don gian,
xay bang dat, gach dén phtic tap, doi hoi phai dau tu vé may moc thiét bi. Vi thé, nhitng nuwdc
dang phat trién cling c6 thé tu san xudt biochar. Lo d6t biochar khao sat lam bang sat, thép, inox
(L1, L2) hodc gach va inox (L3) (hinh 3). Tuy nhién, viéc san xudt biochar sé thuan 1oi, hiéu qua
va do ton cdng stiic hon néu duoc dau tu dong bd va tw dong hda. NLSK tir phu phdm nong
nghiép nhu trdu, rom ra da dwoc st dung rat pho bién ¢ cac vung nong thon ctia nudc ta, hau
hét dung lam chat d6t trong dun ndu va sinh hoat hang ngay. Tuy nhién, cac 10 d6t, bép truyén

thong (bép kiéng, bép dat nung miéng loe,...) thuong cé hiéu suat thdp (H =8 % — 15 %), tiéu tén

nhiéu nhién liéu va tao nhiéu khdi bui do mot lwgng 16n nhiét ctia qua trinh chay bi ton that va

Je

phan tan ra moi treong [4].

|umuymmqtunmﬂ
a) Lo dot yém khi, b) Lo d6t PXP, 1,0 m3 ¢) Lo d6t bK-CD3, 3,94 m3;
2 m? (L1) (PHNL Hué) (L2) [5] Db Dtic Khdi (PED) (L3)

Hinh 3. Lo d6t biochar

Mot s mo hinh 10 d6t yém khi dwgc nghién cttu thanh cong tai Vién Moi truong Nong
nghiép (Vién Khoa hoc Nong nghiép Viét Nam) da san xuat thanh cong biochar tir dam gS, mun
cua, rom, ra, trdu, ba mia, ngd, ca phé. Pham Xuan Phuong va cong su (Dai hoc Nong Lam, Dai
hoc Hué) da nghién ctru, thiét ké va ché tao thanh cong 1o d6t biochar (10 L2) c6 cong suat tir 50
kg/mé dén 300 kg/mé. D6 Dirc Khoéi (Trung tim Dan s6, Moi treong va Phét trién (PED), Ha Noi)
ché tao, lép dat thir nghiém 10 d6t DK-TR1 va DK-CD3 (10 L3) cling tao ra biochar véi chat luong
t6t. Cac 10 d6t nhiét phan & Viét Nam cht yéu lam viéc theo nguyén tac dt yém khi truc tiép, tu

ngtn c6 hd tro ctia quat gié cung cap mot luong khong khi vira dt. Nang luong cung cap la moi
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Itra ban dau va dung quat cdp khi (hinh 3). Bén canh d6, céc loai bép dwoc cai tién nhiéu lan &
nhiéu noi trén thé gidi cling nhu ¢ Viét Nam. D6 Ditc Khoi da ché tao ra nhiéu loai bép cai tién
DK. Trong d6, b&p PK-T5 (B7) va 1o ddt c6 cau tao nhw 16 L1 1am viéc theo nguyén tic ddt yém
khi truce tiép, duoc st dung trong nghién ctru cia Mai Thi Lan Anh (Pai hoc Khoa hoc Thai
Nguyén), tao ra biochar ttr rom ra, cti, 16i ng6, trau dung lam phan bon. Hop tac xa Cong nghiép-
Dich vu Hung Thinh, phuong Nong Tién (Tuyén Quang) chuyén san xudt va dwa ra thi truong
biochar tir mun cwa. Dé tai “Nghién cibu sin xudt than sinh hoc tie luc binh phuc vy san xudt nong
nghiép” dang dugc Trung tam Nghién ctu D4t Phan bon va Moi treong phia Nam, Tp. H6 Chi
Minh trién khai... [7]. Tuy nhién, nhitng thiét ké va ché€ tao nay chuwa duoc ting dung rong rai ma
chi la nhitng nghién cttu nho va duoc hd tro gia tir cac du an nghién ctru thi diém & mot s6 dia
phuong; quy mo san xudt thiét bi con nho 1é va chua c6 diéu kién d€ mo rong thi truong tiéu thu

ra nhiéu tinh khéc.

a) Bép trdu rat long - gian doan (B2) b) Bép trau lién hoan cua
H®6 Chi Minh Belonio A.T. (Phillipines) (B3) [8]

¢) B&p khi héa TLUD 250 d) Bép Agrines 3- (T) (B4) [1]
(Indonesia, My...) (B9) [10]

Hinh 4. Cac kiéu bép dun cai tién ¢ Viét Nam va trén thé gidi
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g) Bép bK-T5 (B7) h) Bép cai tién LN cua
D3 Pirc Khoi (PED), Ha Nbi GS.TS. Tran Binh (B8) [9]
Hinh 4. Cac kiéu bép dun cai tién 6 Viét Nam va trén thé gidi (tiép theo)

3.2 Danh gia chi phi, hiéu qua caa cac ki€u bép cai tién va 10 dun trdu/phu pham néng
nghiép
3.2.1 Danh gia chi phi

Bén canh muc dich tao biochar, bép dun bang phu phdm nong nghiép duoc st dung dé
phuc vu dun ndu va tiét kiém chi phi nhién liéu. Sau khi diéu tra vé kich thudc cua bép/ 10, két
qua tinh toan mot s6 thong s cua cac kiéu 10 dot va bép dun cai tién duoc thé hién ¢ bang 2, 3, 4
vab.

Két qua & bang 2 va 3 cho thdy mdi 16 déu c6 wu diém tao ra biochar cé chat lwong than
tot, den bong, nguyén cau truc vat liéu ban dau. Anh chup SEM cua than thu duoc tir 1o L1 cho
thdy cdu trac bé mat vat liéu x0p, v6i nhiéu 15 réng (vo trau), dang 6ng réng (rom ra) va dang 15
- 8ng rong (gb cti) voi kich thude 16 < 10 um (hinh 5). Tuy nhién, tly thudc vao chi phi dau tw
ban dau va tiéu hao nhién liéu ma tong chi phi theo ngay ctia mdi 16 khac nhau. Hiéu suat cta
ting loai 10 bién ddng tir 45 % dén 85 %, san luong biochar tao ra tir 9,9 kg/mé dén 115 kg/mé.
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Anh SEM 6 10 um, HV: 5kV, WD: 6 mm, Spot: 3, Mag: 5000x

Hinh 5. Anh SEM ctia mau biochar tir vo trdu (a), rom ra (b) va gb cti (c) dung 1o d6t L1

Bang 2. Dac diém va tinh toan mot s6 thong s6 10 d6t biochar khao sat

L1 L2 L3
R . Pon . - Ghi ch/
T Thong s6 vi Lodotyémkhi Lo d6tPXP10  LodStPK-  Ngyon
20 m? m? (DHNL Hué)  CD3 (3,94 m?)
1 D m 1,2 1,0 18
Diéu tra
2 h m 18 1,2 1,55
3 Vi m3 2,03 0,94 3,94
4 FCR kg/h 113 79 255
5 Tk h 18 1,2 1,5 Tinh toan
6 AFR m3/h 122 85 276
7 Vs m/s 108,3 108,3 108,3
8 Vat liéu lam 10 Thép / Inox Inox Gach & Inox
Luwong nhién liéu
9 " kg 22 100 230
tiéu thu
Thoi gian ddt thuyec t&
10 h 3 2 2,5
(M
11 Hiéu suat (H) % 45 85 50 Didu tra
Co Khéng / ¢6
Khéng / c6 (12w) g/
12 St dung dién (quat) w (15w) (12w)
30 phut
P 2 gio 30 phut
13 Biochar kg 9,9 85 115
14  Chéat luong biochar T&t, den bong, nguyén cdu tric vét liéu ban dau
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Bang 3. Phan tich so sanh chi phi gitra cac kiéu 10 d6t tao biochar

I II III TI+II1
Chi Chi phi 8 dinh Chi phi
i S i phi in]
Ki hi i (VNDingiy) thay doi Téng
i i ; nga
» Loai 16 P TH  gian 8y (VND/ngdy)  chi phi
hiéu ‘n
—— (triéu KH,
DT (VND/
VND) T sC- .
(triéu mam) KH LS . BH Trdu Dién ngay)
VND)
Lo d6t yém khi
2md (22 kg, 3
L1 . 2 0,2 5 986 329 548 164 11.000 9 13.036
gio, 30
phuat/quat)
Lo dot PXP 2 m3
L2 (100 kg, 2 gio, 2 18 1,8 5 8.877 2959 4932 1479 50.000 142 68.389
gi0/ quat)
Lo dé6t bK-CD3
(2,3 m3),
N 12 1,2 5 5918 1973 3288 986  115.000 9 127.173
(230 kg, 2,5 gio,
30 phut/quat)

Két qua 6 bang 4 va 5 cho thdy cac loai bép cai tién déu c6 kha nang giam chi phi tiéu thu
nhién liéu va dién so véi bép gas va van dam bao cho viéc dun ndu. So véi bép gas, cac bép cai
tién c6 murc tiét kiém tir 4.696 VND/ngay dén 7.434 VND/ngay. Tuy nhién, loai bép tao ra biochar
thi chi c6 bép B2, B3, B7, B8 va B9, cho chét luong than tir kha t6t dén trung binh (hinh 6).

Hinh 6. Mau biochar tlt v6 trdu (a), rom ra (b) va gd cti (c)

dung bép trau rat long - gian doan (B2)

Két qua ¢ bang 4 va 5 cho thay cac loai bép cai tién déu cé kha nang giam chi phi tiéu thu
nhién liéu va dién so véi bép gas va van dam bao cho viéc dun ndu. So véi bép gas, cac bép cai
tién c6 murc tiét kiém tir 4.696 VND/ngay dén 7.434 VND/ngay. Tuy nhién, loai bép tao ra biochar
thi chi ¢ bép B2, B3, B7, B8 va B9, cho chat lugng than tir kha tot dén trung binh (hinh 6).
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Tuy theo diéu kién ngu6n von, quy mo san xuat va cong sudt ma lua chon loai 10 d6t cho

pht hop véi dieu kién & viing nong thon. Lo bang sat, inox (L1 va L2) thi co dong, dé dang di

chuyén. Lo gach va inox (L3) thuong dwoc bo tri ¢ vi tri thuén loi, gan véi dong rudng va can co

mai che khi mwa. Céc loai bép cai tién st dung nguon phu phdm néng nghiép duoc dung dé thay

thé cho bép truyén théng voi gia ca va chi phi dau tu c6 thé chdp nhan dwoc va ré hon so véi

dung bép gas (bang 5); dong thoi chiing chi thuan loi ¢ viing ndng thon cé sdn ngudn phu pham

ndng nghiép. Loai bép ¢ kha nang tao nhiéu biochar 1a bép khi hoa TLUD 250 (B9), bép triu lién

hoan Phillipin (B3) va bép trau rut long - gian doan (B2) (bang 4).

Bang 4. Dac diém va tinh todn mot s6 thong s6 cua bép cai tién diéu tra va khao sat

B1 B2 B3 B4 B5
TT Théng s& Bon BE Bép trau Bép trau Bép Bép Ghi C‘hﬁ/
vi P ratlen litnhoan  Agri Agri Nguon
g - ién hoan grines- grines-
as
& giandoan  Phillipin 03 (T) 03 (V)
1 D m - 0,3 0,11 0,2 0,3
Diéu tra
2 h m - 0,5 0,38 0,4 0,2
3 Ve m?3 0,04 0,004 0,01 0,01
4 FCR kg/h - 7 1 3 7
5 Tk h - 0,5 0,4 0,4 0,2 Tinh toan
6 AFR md/h - 8 1 3 8
7 Vs m/s - 108,3 108,3 108,3 108,3
8 Vat liéu lam bép - Inox Ton/ sét Inox/ sét Inox/ sét
Luwong nhién
9 e kg - 2,5 6 2,5 2,5
liéu tiéu thu
Thoi gian dét
10 . h - 1 1 0,75 0,75
thuee t&' (T)
11 Hiéu suat (H) % - 50 60 30 30 Diéu tra
St dung dién N ) , Co ,
12 w Khong  Cé (12w) Co (12w) Co (12w)
(quat) (12w)
13 Biochar kg 0 1,3 3,6 Tro Tro
1 Chat luong Kh4 t6t, Kh4 tét,
biochar den den

Hai loai bép B9 va B3 duoc nghién ctru thiét ké va ché tao & nudc ngoai, ma chua duwoc san

xudt pho bién ¢ Viét Nam, vi mudn san xudt quy mo 16n ¢ nude ta thi phai can tra chi phi ban

quyén cho nguoi sang ché va chuyén giao cong nghé. Chung chi duoc stt dung thir nghiém trong
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dé tai nghién ctu hop tac vdi tac gia nude ngoai tai Viét Nam. Do dd, chung t6i lwa chon bép trau
rut long - gian doan (B2) va 1o d6t 2 m3 (L1) d€ tht nghiém, danh gia ¢ Thira Thién Hué vi ¢6 chi

phi dau tu khong qua cao va phd bién.

Bang 4. Dac diém va tinh toan mot s6 thong s6 cua bép cai tién diéu tra va khao sét (tiép theo)

Bé6 B7 B8 B9
Pon P Ghi chw/
R v B
T Théng s8 i P B L Bép khi hoa Neubn
; Agrines- Bép DK-T5 Bép cai tien LN 8
TLUD 250
03 (CN)
1 D m 0,5 03 0,3 05
Diéu tra
2 h m 0,5 04 04 0,7
3 Vi m? 0,10 0,03 0,03 0,14
4 FCR kg/h 20 7 7 20
5 Tk h 0,5 0,4 0,4 0,7 Tinh toan
6 AFR m3/h 21 8 8 21
7 Vs m/s 108,3 108,3 108,3 108,3
8  Vatliéulam bép Inox/sat Tén Ton & dat sét Thép
Luwong nhién
9 A ia kg 2,5 18 2,0 8
liéu tiéu thu
Thoi gian dot
10 ~ h 2 0,75 0,75 1
thyec t€ (T)
11 Hiéu suat (H) % 30 28 25 50 Diéu tra
St dung dién i N Khéng/ Co i
12 w Cé (12w) Khoéng Cé (12w)
(quat) (12w)
13 Biochar kg Tro 0,5 0,5 4
Chét luong Trung binh, Trung binh, ¢6 .
14 . - L x s Kha tot, den
biochar c6 lan tro lan tro
Bang 5. Phan tich so sanh chi phi gitta cac loai bép cai tién voi bép gas
1 11
Ki . ~ . v Y . ’ ~ . by
hicu Loai bép Chi phi dau tw T Chi phi ¢6 dinh (VND/ngay)
DT (ricu VND) ~ (VND)  (nam) LS SC-BT  BH
B1 Bép gas (binh 12 kg) 375.000 5 1.849 616 1.027 308
Béo trau it lone- eid
B2 ep rau T long- gian 60.000 4 99 164 19

doan (5 kg, 2h)
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Bang 5. Phén tich so sanh chi phi gitta cac loai bép cai tién véi bép gas (tiép theo)

Ki

I

II

hicu Loai bép Chi phi dau tw TH T Chi phi ¢8 dinh (VND/ngay)
DT (rieu vNp) ~ (VNP)  (mdm) gy 15 scBT  BH
Bép triu lién hoan
B3 . 1,5 150.000 5 740 247 411 123
Phillipin (4 kg, 2 h)
B&p dun AGRINES 1 (T)
B4 08 80.000 4 493 132 219 66
(3kg 2h)
Bép dun Agrines-03 (V)
B5 0,7 70.000 4 432 115 192 58
(kg 2h)
Bép dun Agrines-03 (CN)
B6 1,5 150.000 4 925 247 411 123
25kg; 2,5h)
B7 Bép TK-T5 (4,8 kg; 2 h) 0,55 55.000 3 452 90 151 45
B8 Bép cai tién LN (4 kg, 2 h) 0,55 50.000 3 411 82 137 41
Bép khi héa TLUD 250
B9 2,5 250.000 5 1.233 411 685 205
(4kg, 2h)
Bang 5. Phan tich so sanh chi phi gitta cac loai bép cai tién véi bép gas (tiép theo)
11 II+111 Mikc tiét
Ki _ . . N kiém so voi
hicu Loai bép Chi phi thay doi (VND/ngay) Téng chi phi bép gas
Triu Gas bién (VND/ngay)  (VND/ngay)
B1 Bép gas (binh 12 kg) 0 7.500 0 11.301 0
Bép triu rut long- gidn doan
B2 5.000 0 71 5.753 5.584
(5kg,2h)
Bép trau lién hoan Phillipin (4 kg, 2
B3 h) 4.000 0 71 5.592 5.710
B4 Bép dun AGRINES 1 (T) (3 kg, 2 h) 3.000 0 71 3.981 7.321
Bép dun Agrines-03 (V)
B5 3.000 0 71 3.867 7.434
(3kg, 2h)
Bép dun Agrines-03 (CN)
B6 2.500 0 71 4.277 7.025
5kg 2,5h)
B7 Bép TK-T5 (4,8 kg; 2 h) 4.800 0 0 5.538 5.763
B8 Bép cai tién LN (4 kg, 2 h) 4.000 0 71 4.742 6.559
Bép khi hda TLUD 250
B9 4.000 0 71 6.605 4.696
(4kg 2h)
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3.2.2 Danh gia hiéu qua kinh t€, xa hdi va mdi truong
a. Vé mdt xa hoi
- Bép dun cai tién giam khoi bui, han ché 6 nhiém khong khi trong nha bép, giam céc bénh
vé mat va duong hd hap [11]. Thoi gian danh cho nau &n rat ngan tir 30 % dén 50 % nén nguoi
ndi tro (da phan la phu nit) ¢é thém thoi gian cho viéc cham séc gia dinh, tham gia cong tac xa
hoi, hoc tdp nang cao kién thirc (bang 6).
25

2

1,5
0’5 I I

B-NPK B- PX-NPK B-PX-NPK

San luong (tén/ha)

Mau thi ngh1em

Hinh 7. Anh hudng cua biochar dén san lwong lac & Ninh Thuéan
Trong d6, Biochar (B) tir cac 1o d6t trdu la 12 tdn/ha; NPK lan lwot la 30, 26, 75 kg/ha;
phén xanh (PX) la 5 tan/ha. D&i ching (DC) khong bén phan [7, 12]

- Biochar tao ra ttr 10 d6t c6 hiéu qua tai dong rudng, vi khong can phai ganh rom ra vé nha;
ma dé lai ruéng nham tao luong biochar bén cho dong rudng. Biochar gép phan lam ting ning
sudt cay trong (hinh 7) [7, 12], cai thién chat lwong dat (gitt d6 am, dinh dudng trén biochar) [6].
b. Vé mdt moi truong

Bép dun cai tién rat phu hop voi quy mod ho gia dinh ¢ cac vung néng thon Viét Nam. Bép
cai tién khong tao khoi hodc 10 dét tao it khoi; dac biét 1a giam thiéu dang ké phat thai khi CO
ddc hai ra moi treong, gop phan phat trién kinh t€ xanh thich ting v6i bién d6i khi hau. Nong do
khi CO thai ra thdp hon 2 lan so véi tiéu chuan cho phép nhw bép DK-T5... (bang 6). Bép cai tién
duoc ap dung ¢ vung mién nui thi sé han ché viéc chit pha rtrng lam cui d6t.

Bép cai tién la loai bép dun van hanh don gian, cach nhiét t6t, an toan, khong c6 nguy co
chay nd do ro ri gas nhu bép gas thong thuong do né khong c6 luwong gas dw trix lién tuc. Lo do6t
han ché khéi bui trong qua trinh d6t, cling nhu khong pha huy két cau dat nhu cach dét rom ra

ngoai dong ruéng nhuw hién nay.
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c. Vé mit kinh té’

- Tiét kiém: Bép cai tién tiét kiém tir 30 % dén 60 % nhién liéu, 20 % dén 50 % thoi gian dun
ndu so voi bép truyén théng (bang 6). Lo dot tao biochar cung cap thém nguén phan bén cho dat
tte phu phdm ndng nghiép.

- Tién loi: bép va 1o ddt c6 nhiét cao, dé cham, dé van hanh; sach sé, gon gang, thuan tién
dun ndu ¢ moi noi; c6 thé diéu chinh ngon ltra qua tdc dd gid cua quat.

Bang 6. Viéc ting dung va hiéu qua cua mét s6 loai bép cai tién ¢ Viét Nam (diéu tra)

Ty 1€ (%)
Ki sé1 Kh Don vi sdn
i . 0 luon, i i i u viee .
o Loai bép )M Gidm Giam Giam sk xudt, nghién Ghi chtt
hiéu (cai/nam) Khoéi nhién thoi stt dung ctru
bui liéu gian
H6 Chi Cong ty
Bép trdu Minh, cac TNHH Doanh s8 ban san pham,
B2 rat long- 400 25-40 30-40 20-30 tinh phia Thuong mai http://bepgas-
gian doan Nam, B Nhan, Ho -inhhoc.com
Hué.. Chi Minh
Bép dun
B4 AGRINES 300 80- 94 30-60 50
(M Ha Noi Céng ty CP
Thai ongy
. N Pau tu San v x
Bép dun Nguyén, e, Doanh s ban san pham,
) ; xuat va Phat .
B5 Agrines- 180 60-90 30-60 50 Bac e a http://www.agrines.vn,
. trién Nong L, ,
03 (V) Giang, o To quang cao
nghiép Viét
Bép d NAM N am, Ha Noi
&p dun Pinh.... 9 0
B6 Agrines- 120 60-90 30-60 50
03 (CN)
Db Bitc Khdi,
. Trung tam 2.500 bép cd dinh, 1.000 bép
B&p bK A N NTAS . 5 .
. L. Dan s, Moi cach tay, 3.000 bép sao che
(c6 dinh, Thai R . N .
, . treong va cai tién trong 3 ndm
xach tay, Nguyén, . .
B7 N 1.500 50 40-60 40-50 . Phat trién 2008-2010 tai
bép sao Ha Noi, . .
. .. (PED); Hoi http://www kinhtenongtho-
che cai Bac Giang L
tién) Lién hiép Phu -n.com.vn,
en
¢ nit tinh Thai To quang cao
Nguyén
Viing Tran Binh, L
.. . N . http://www.dostbinhdi-
Bép cai Tau, mot Cong ty CP
B8 » 300 50-85 50 50 . X . -nh.org.vn,
tién LN s0 tinh Vina Silic,

, . . To quang cao
phia Nam Viing Tau

- Gia thanh: Tuy theo v6én dau tw ban dau, nhu cau va quy mé st dung, cac ho gia dinh c6
thé chon lua kiéu bép cai tién cho thich hop va hién ¢ ¢ dia phuong minh. Cac loai bép dun cai
tién van ré hon so véi bép gas thong thuong ca vé gia thanh bép va nhién liéu. Dic biét, md hinh
bép dun nay rat phu hgp cho quy mé ho gia dinh ¢ cac vung nong thén ctia nuwde ta; nguoi dan
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sé tan dung dugc ngudn phé pham nong nghiép tai chd. Vi thé, chiing ta can khuyén khich nguoi
dan, trang trai... & ndng thon st dung bép cai tién va 10 d6t tao biochar. Cac nha mdy, xudng co
khi can dwoc khuyén khich va hd trg von dé san xuat bép va 10 ddt, két hop véi nha may xay xat
to chitc phan phoi d€ tao ra san pham co gia tri gia tang. Cac san pham 10 d6t biochar nay c6 thé
duoc cai tién dé€ ing dung tan thu nguon nhiét do d6t biochar vao qua trinh sao che, say kho
ndng san... nhw loai bép cai tién sao che (DK-C1 va DK-XC2) da gitp nong dan tiét kiém tir 2 triéu
dong chat d6t/1o/ndm dén 3 triéu dong chat dot/1o/nam.

- Kho khéan: Khong phu hop véi vung khong cé trau hay phu pham nong nghiép; néu dung ¢
thanh phg thi phai c6 1 doanh nghiép cung cdp trau. So v6i bép gas, viéc nap trau va xa tro la kha
bat tién. Tuy nhién, bép trdu lién hoan (B3), bép khi héa TLUD 250 (B9) hoac bép
rut long - gian doan (B2) sé giai quyét dwgc van dé nay. Hau hét cac bép cai tién can c6 quat gio
dé hoat dong (B2, B3, B4, B5, B6 va B9), do d6 kho khan cho vung khong cé dién. Trong khi do,
loai bép B7, B8 lai phut hop véi vung khong cé dién.

4 Kétluan

Qua phan tich chi phi, cac tdc dung va hiéu qua ctia mbi loai bép cai tién va 1o d6t st dung
ngudn phu pham noéng nghiép, chung tdi lwa chon bép trau rut long - gian doan (B2) va 1o d6t
yém khi 2 m3 (L1) d€ th nghiém, danh gia ¢ Thira Thién Hué; vi ching cé chi phi dau tw khong
qua cao va kha pho bién ¢ Viét Nam. Cac 1o d6t diéu tra déu c6 kha néng tao biochar c6 chat
luong tot. Két qua khao sat 10 d6t L1; cong suat 22 kg/mé; chi phi dau tw 2.000.000 VND; chi phi
stt dung 13.036 VND/ngay; hiéu suat dat 45 %; san luong khoang 9,9 kg biochar/mé. Biochar tao
ra tlr 16 L1 c6 chat lugng t6t, den béng, nguyén cdu trtic vat liéu ban dau, kich thude 16 réng < 10
pum. Mot sO bép cai tién déu cd kha nang giam chi phi nhién liéu, tiét kiém tit 4.696 VND/ngay
dén 7.434 VND/ngay so voi bép gas. Bép B2, B3, B7, B8 va B9 tao ra biochar cho chét lwong than
ttr khé tot dén trung binh, hiéu suét tir 25 % dén 60 %. Két qua khao sat trén bép trdu rat long -
gian doan (B2); cong sudt 2,5 kg/mé; chi phi dau tw 600.000 VND; chi phi st dung 5.753
VND/ngay; hiéu sudt dat 50 %, san luong 1,3 kg biochar/mé; tiét kiém 5.584 VND so véi bép gas.

230



Tran Thi Ta va CS. Tap 120, S6 6,2016

10.
11.

12.

13.

Tai liéu tham khao

Coéng ty CP Dau tu san xudt va Phat trién noéng nghiép Viét Nam, Bép dun Agrines, tai
http://www.agrines.vn.

Nguyén Dtec Cuong (2007), Trién khai dién réng bép dun cdi tién tiét kiém ning liong sie dung phu pham nong,
ldm nghiép tai cdc ho gia dinh nong thon, ngay 01/11/2007, tai http://tietkiemnangluong.com.vn/tin-tuc/hoat-
dong-chuong-trinh/t5792/trien-khai-dien-rong-bep-dun-cai-tien-tiet-kiem-nang-luong-su-dung-phu-
pham-nong-lam-nghiep-tai-cac-ho-gia-dinh-nong-thon-.html.

Hoang Long (2013), Than sinh hoc - mot loai phan bén sach, Tap chi Thong Tin Khoa hoc va Cong nghé
(STINFO), Tp. H6 Chi Minh, 4, Tr. 31 - 32.

Van Nhéan (2013), Vuon Qudéc gia Bach Ma: “Dw dn Than Bach Ma” mang lgi hidu qud thiét thuc,
chuyén muc Khoa hoc - Cong nghé, ngay 24/2/2013 tai http://www.trt.com.vn/Tint%E1%BB%A9cS%E1
%BB%B1ki%E1%BB%87n/tabid/57/itemid/15821/categoryld/45/type/1/Default.aspx.

Pham Xuan Phuong (2014), Lo d6t tao biochar tu' phé phu phdm néng nghiép, Tap chi Khoa hoc va Cong
nghé Viét Nam, ngay 22/8/2014 tai http://khoahocvacongnghevietnam.com.vn/tin-tuc-su-kien/cong-nghe-
moi-san-pham-moi/6777-lo-dot-tao-biochar-tu-phe-phu-pham-nong-nghiep.html.

Tran Thi T4, Morihiro, M., Lé Van Thang, Tran Diang Bao Thuyén, Nguyén Dang Hai (2013), Nghién
ctu st dung than sinh hoc tir v dita bon cho rau Komatsuna trén mot s6 loai d&t ¢ tinh Thira Thién
Hué Tap chi Khoa hoc va Coéng nghé, Vién Han Lam Khoa hoc va Coéng nghé Viét Nam, 51(3B),
Tr. 315 - 322.

Anh Tung (2015), Than sinh hoc - hiéu qua nho cong nghé, Tap chi Thong Tin Khoa hoc va Cong nghé
(STINFO), Tp. H6 Chi Minh, (6), Tr. 9 - 15.

Belonio, A. T. (2005), Rice husk gas stove handbook, Appropriate Technology Center, Department of Agri-
cultural Enginerring and Environmental Management, College of Agricultue, Central Philippine Uni-
versity, Philippines, pp. 1 - 155.

Belonio, A. T., Tran, B., Doan, T. M. N. and Bui, D. H (2010), A clean burning cookstove developed in
Vietnam, BioEnergy Discussion Lists, pp. 1- 3.

Oliver, P. (2012), TLUD Gasifier in Vietnam, Dalat, pp. 1 - 57.

Lehmann, J., Joseph, S. (2009), Biochar for environmental management: An introduction. In “Biochar for envi-
ronmental management: Science and Technology”, 1%t edition, Earthscan publisher, International Biochar In-
itiative, Westerville, OH, USA, pp. 1 - 12.

Scholz, S. B., Sembres, T., Robert, K., Whitman, Th., Wilson, K., Lehmann, J. (2014), Biochar systems for
smallholders in developing countries: Leveraging current knowledge and exploring future potential for climate-
smart agriculture, World Bank Publications, Washington D.C., USA, pp. 1 - 208.

Warren, C. S., Reeve, ]. M. and Duchac, J. (2014), Financial and managerial accounting, 13 Edition, South-
Western publisher, USA, pp. 1 - 64.

231


http://www.trt.com.vn/Tint%E1%BB%A9cS%E1
http://khoahocvacongnghevietnam.com.vn/tin-tuc-su-kien/cong-nghe-moi
http://khoahocvacongnghevietnam.com.vn/tin-tuc-su-kien/cong-nghe-moi

Tran Thi Ta va CS. Tap 120, S6 6,2016

EXAMINATION, EVALUATION AND SELECTION
OF FURNACES PRODUCING BIOCHAR FOR
THE RURAL REGIONS OF VIETNAM

Tran Thi Tu’, Nguyen Dang Hai, Tran Quang Loc

Institute of Resources and Environment, Hue University

Abstract. The paper initially deals with the examination, evaluation and selection of several furnaces pro-
ducing biochar from agricultural by-products in the rural regions of Vietnam. All the furnaces produce high-
quality biochar. Furnace L1 has the following parameters: capacity - 22 kg/batch, investment expense — 2
million VND/unit, operational cost - 13,036 VND/day, the performance — 45 %, and yield - 9.9 kg bio-
char/batch. Resulted biochar is of good quality, glossy-black, and maintains the initial raw material structure
with a pore size of less than 10 pm. Several examined cooking stoves have a reduced cost of fuel consump-
tion, saving from 4,696 to 7,434 VND/day compared with gas stoves. In additions, stoves B2, B3, B7, B8 and
B9 produce biochar with an averaged to fairly good quality and have performance from 25 to 60 %. Stove
B2 has the following parameters: capacity — 2.5 kg/batch, investment expense — 600,000 VND/unit, opera-
tional cost — 5,753 VND/day, the performance — 50 %, and yield - 1.3 kg biochar/batch saving 5,584 VND

compared with gas stoves.

Keywords: cooking stove, furnace, biochar.
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