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inh khéi 13 mét dang nhién liéu dung d€ san xudt ning lugng tai tao (dién, ning lugng sinh hoc),

dang dugc phét trién manh mé trong thdi gian gan day. Pong bang song Hong (PBSH) dugc biét
dén la mot trong nhiing viing san xudt lda chinh ctia Viét Nam, san lugng lta hang nam cao va dong hanh
la lugng rom, ra 16n. Lugng rom, ra du thtia bi thai bo sau thu hoach ciing ngay mdét nhiéu hon do nhu
cau stt dung chung theo phuong phap truyén théng da bi suy gidm manh. Nghién ctiu nham danh gia
nguodn rom, ra thai bé ngoai dong ruéng ¢ DBSH trong giai doan 2015-2019 bang ngudn di liéu théng ké
qudc gia. Rom, ra dugc coi 1a ngudn nhién liéu sinh khdi dé€ san xuit dién. Két qua cho thdy, v6i khoang
7,23 triéu tdn rom, ra trén toan viing DBSH c6 thé san xudt dugc khodng 438 MWe dién. Nhu vay, rom,
ra ¢6 tiém ning 16n trong viéc tin dung d€ sdn xudt dién, dic biét & cic khu vuc c6 hoat dong canh tic lua

va lugng rom, ra thai bo I6n nhu DBSH.

Tu khoa: Nhién liéu sinh khoi, nang lugng tdi tao, rom, ra, DBSH.

1. PAT VAN BE

Sinh khdi la m¢t dang nhién liéu c6 kha nang tai tao,
6 thé duing d€ san xudt dién va cac dang lugng sinh hoc
(NLSH) khac [1]. Dang nhién liéu sinh khéi (NLSK) nay
g6p phan tao nén ngudn ndng lugng mdi, cung cap nhu
cau nang lugng dang ngay cang gia ting trén pham vi
toan cdu, giam thiéu su phat thai cac chat 6 nhiém, dic
biét cac khi nha kinh do st dung cac loai nhién liéu hoa
thach nhu than d4, ddu mo, khi [1,2]. O cac qudc gia c6
nén noéng nghiép phat trién, NLSK tii cdc phu phdm néng
nghiép la rat da dang va co san lugng cao, tap trung. Tuy
nhién, viéc stt dung rom, ra lam nguyén liéu dau vao cho
san xudt NLSH van con rat han ché, chi dat khoang 20%
[3] do c6 nhiéu trd ngai, phin 16n 1a von dau tu, ky thuat
va co ché chinh sach [1,3-5]. Viét Nam la mot trong ba
quéc gia diing dau thé giGi vé san xut, xuét khau lia gao
hang ndm. Trong do, ving DBSH la mot trong hai vua
lGa 16n nhét ca nude véi téng dién tich gieo trong ¢ ndm
dat trén 1 triéu ha, san lugng lda trung binh hang nam
trén 7 triéu tin, tuong Ging véi lugng rom, ra tao ra rat1én
khoang 6,5 - 7,5 triéu tin [1,2,6]. Sau khi thu hoach lta
gao, rom, ra da khong con dugc ngusi dan trong dung
hodc sti dung v6i nhu cdu manh mun, nho 1é vao cac muc
dich truyén théng nhu lam phan boén, chit dét, lgp mai
nha, trong nim [1,2,5,7-12]. Thay vao d6 chung bi d6t bo
ngay ngoai dong ruéng véi cac ly do nhu d€ kip chudn bi

dong ruong cho mua vu tiép theo, 1a phuong phap ré tién,
c6 thé diét trti mam bénh ctia vu muia trudc, hodc khong
bi co quan chiic ning kiém soét [1,2,8-10,12]. Hién tugng
d6t rom, ra ngoai dong rudng da va dang gay ra su thét
thoat vé tai nguyén, lang phi nhiét lugng, dong thoi viéc
d6t rom ra khong dugce kiém soat dan dén lam phat sinh
mot lugng bui va khi thai vao khong khi lam anh hudng
t6i chat lugng mai truong, anh hudng dén cac hé sinh
thai lan can, suy giam chat lugng cudc song clia cong
dong va sinh vt c6 lgi khac [2,8,10].

Ngudn NLSK véi cac dinh huéng st dung vao cac
muc dich khac nhau, trong d6 dung d€ san xudt NLSH
13 hudng di mdi, phtt hgp va kha thi, dugc phét trién &
nhiéu qudc gia [7]. Thong ké ctia mang luéi chinh sach
ndng lugng toan ciu cho thé ky 21 (REN21) cho thdy
téng cong sudt dién sinh khéi toan ciu dat 112 GW (vao
ndm 2016), du bdo dén 2030 sé tang 1én 130 GW [3]. San
lugng dién sinh khoi ting khodng 6%, tii 464 TWh (ndm
2015) 1én 504 TWh (nam 2016), tdp trung phan 16n ¢ khu
vic Chau Au va Chau My. My la quéc gia ddn dédu trong
san xudt dién sinh khoi véi san lugng dat 68 TWh, tiép
theo 14 Trung Quéc (54 TWh), Diic (52 TWh), Braxin
(51 TWh) va Nhit Ban (38 TWh), An D9 va Viong quéc
Anh c6 cling san lugng dién 1a 30 TWh [3]. NLSH tti sinh
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5 Moi trudng

khoi ciing la diéu dugc cac nha hoach dinh chinh sach Viét
Nam dé xudt trong 16 trinh xay dung Quy hoach phét trién

Bang 1. Cac thong s6 tham chiéu st dung
dé tinh todn tiém ning ning lugng

dién luc quoc gia giai doan 2021-2030, tim nhin t¢i ndm 2045

trong b@ Dy thao Qu}{ hoach (11(?11 VI'II (QHPS) [4]. O Viét Thong so hlfgu Don vi ?:f thI:Iiu 1?;11 10
Nam, van dé NLSH néi chung, dién sinh khéi tif rom ra néi —
riéng chua dugc ch trong va chua dugc nghién ctiu bai ban, yle o
cu thé Nghién ctiu méi nhét ctia Le va cdng su (2021) cho r(fr_nl;;%.so SGR - 1,19 Le V; Oczti)ng
thdy, Viét Nam c6 diéu kién dé€ phat trién thuan lgi cac nha K?;n ot su ( )
may dién sinh khdi ti rom ra v6i cong sudt 10 MWe, khi do - Ag
gid tri hién tai rong (Net Present Value, NPV) dat 3,4 triéu Tyle .
USD, ty suit hoan v6n noi bo (Internal Rate of Return, IRR) rom, ra bi
khoang 15%, thoi gian hoan vén (Payback period, PBP) trong | 1€4ha0 1 ¢q % 1o | Nelson
13 ndm [7]. Do do, nghién ctiu nham xdc dinh gia tri tiém g?;lff;la (2002)
ndng ctia rom, ra khi st dung lam NLSK dé san xuit NLSH chuvén
6 cac tinh thudc ving DBSH ctia nudc ta. Qua d6 cho thdy, Y
gia tri tiém nang ctia ngudn NLSK, gép phan thyc hién theo fo) dm Nelson
dinh huéng QHDS va muc tiéu thi 7 vé phét trién bén viing | ctarom, | MC % 121 2002)
(SDGs), cu thé ning lugng sach véi gid thanh hop ly. ra
2. PHAM VI VA PHUONG PHAP NGHIEN CUU Gid tri Koppejan
Viing nghién ciiu duoc xic dinh la cic tinh/thanh thuoe | % ;Efat LHV | Mjkg'| 14 |vaVanLoo
DBSH, bao gom 11 tinh/thanh 1a: Ha Noi, Vinh Phuc, Quing rom ra (2012)
Ninh, Bic Ninh, Hai Duong, Hai Phong, Hung Yén, Théi - -
Binh, Ninh Binh, Hi Nam va Nam Dinh. Téng dién tich ving | Hiéu sust w | g5 |eippen
la 21.260,8 km?, véi tong dién tich trong lta vao khoang 1,1 tong thé H ’ V; 0 lgn o0
triéu ha trong 2 vu méi nam [2,6,7]. Dii liéu co s6 giai doan — ( )
2015-2019 (dién tich canh tac, san lugng laa - RP) tling mua S6 gio ) N MOIT
vu clia mdi dia phuong trong ving DBSH dugc thong ké tu hoatdong | OPH | gi¢ | 8000 (2021)
nguén dit liéu quéc gia. Cac thong s6 tinh ton lugng rom, ra | 2Ang nam
tiém ning dugc ké thiia til cic nghién ctiu ma ching t6i da
thuic hién trudc déy va cac nghién ctiu trén thé gisi (Bang 1).
Lugng dién ndng sdn xudt digc (EP ) tif nguén rom, ra & & =
muic tiém nang ly thuyet dugc tinh theo cobng thLIc (12 [5,11]: \;r,gi\q’ o
Cac gid tri tham s6 theo cong thic (1) dugc mo ta ¢ Bang 1. & ‘\Q@}
gp - BP*SGR*(1-LRS)*(1-MC)*LHV'p £ V\Q@-E
prod = 3.6 *OPH 2
S
3. KET QUA NGHIEN CUU &
3.1. Tinh hinh sdn xudt liia va tiém ndng sinh khoi rom, < \é;
ra § PBSH # 2% @&'E
Viing DBSH c6 dién tich trén 21.260,8 km? [6], chiém ty 1¢ =&
khodng 4.5% t6ng dién tich ca nudc. Dién tich canh tdc lta nim £ (\%‘Q
2019 vao khoang 1,01 triéu ha va dugc canh tic theo 2 vu la vu & Qq-jl
DPong - Xuén (ti thdng 12 nam trudc dén thang 5 ndm sau) va .966
vu He - Thu (hay con goi vu Mua, tli thang 6 dén thang 11 hang I & 1057]
ndm) [2,9,10,12]. Bang 2 trinh bay két qua théng ké cho thiy, Q@Q
dién tich dat trong lta & ving DBSH trong nhiing ndm qua lién N & 1534
tuc suy giam. Sy suy gidm do6 phén I6n do qua trinh d6 thi hoa, &
chuyén dich co cdu kinh t€ va muc dich stt dung dét [2,7]. Tuy ‘\Q-Jé‘ 12164
nhién do dugc dp dung tién bo ky thuét vé giéng va canh tdc vao &8 &7 e end en €96H

san xudt nén nang sudt lua tang 1én, diéu d6 lam cho san lugng
ltia binh quan cac ndm it thay d6i (Bang 2) [2,6]. Trong ving
DBSH, cac tinh Thai Binh, Ha N¢i, Nam Pinh la nhiing dia
phuong c6 dién tich trong lua nhiéu nhét va dat ndng suat cao
nhat tinh theo hang nam, trong giai doan 2015 - 2019.
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Lwong rom ra (*10° tin)

A Hinh 1. Lugng rom rq sau thu
hoach liia viing DBSH ndm 2019
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Béng 2. Dién tich (10° ha) va san lugng lua (10° tin) ving DPBSH,

giai doan 2015-2019

NLSK rom ra trén dia ban tinh
Quang Ninh, chi khoang 13 MWe

Vu lia* Canim trong ném,2(319. Piéu pz‘iy hoan

Nim : toan hgp ly vi Quang Ninh dugc
Dién tich Sdn luong Dién tich Sdn lugng biét dén 1a tinh khéng tap trung

2015 | 553(557,9) | 3.636,0 (3093,5) | 1.110,9 6.729.,5 san xudt néng nghiép trong lia
2017 | 536,2(5352) | 3.533,8(2549,5) | 1.071,4 6.083,3 nhu cic dai phuong khic trong
2018 | 5244 (5164) | 3.507,0 (2789,1) | 1.040,8 6.298,0 ving, thay vao d6 tinh Quing
2019 | 5150 (497,3) | 3.365,4 (2706,5) | 1.012,3 6.071,9 Ninh tap trung cdc hoat dong the

manh khéc nhu cong nghiép khai

A Ghi chu: * gid tri ngoai ddu () la ctia vu Dong - Xudn;
gid tri in nghiéng nam trong ddu () la cia vu Mia.

Véi san lugng lta thu hoach nam 2019 cta
toan ving DBSH (Béng 2), két qua cho thdy, san
lugng rom ra c6 thé tao ra sau thu hoach lua dat
7,23 triéu tdn. Trong do, lugng rom, ra nhiéu nhat
& céac tinh Thai Binh, Ha Noi, Nam Dinh va Hai
Duong (Hinh 1).

3.2. Tiém nang sdn xudt dién tif sinh khoi rom
ra 6 PBSH

Rom ra ngoai dong rudng la tiém ning I6n
va dugc nhén dan st dung cho nhiéu muc dich
truyén thong khac nhau nhu tréng ndm, lgp mai
nha, lam chat d6t, lam thiic an cho gia stc, u phan
[9,10,12]. Ngay nay, khoa hoc cong nghé phat trién
gitp con ngudi tim ra nhiéu giai phap st dung
rom ra hon, trong d6 c¢6 viéc st dung né nhu la
nguén NLSK d€ san xudt dién NLSH nhu mét s&
quodc gia cin ké Viét Nam da thuc hién (trong do
c6 Théi Lan, Indonéxia, Trung Quéc) [1,7]. Tiém
ndng rom ra 6 Viét Nam ciing hoan toan c6 tinh
kha thi, cAn dugc xem xét nhu la nguén NLSK c6
gia tri [4,7]. St dung cong thic (1) d€ tinh tiém
ndng nang lugng véi cac gia tri tham s6 ¢ Bang 1
cho thdy tiém nang san xuét dién ti nguén NLSK
¢ vung DBSH ndm 2019 c6 thé dat mic NLSH
ly thuyét lén dén 438 MWe.
Lugng dién nang nay tinh ra
da bing 44% lugng dién tu

thac than, xay dung, ché bién, du
lich, cang bién.

4. KET LUAN

Tiém nang st dung rom ra lam NLSK d€ san xuét
NLSH duéi dang dién sinh khdi la hoan toan c6 tinh
kha thi & ving DPBSH. Nguén NLSH nay c6 thé mang
lai nhiéu lgi ich, mt mat giup giam ap luc 1én nhu cau
ning lugng hoa thach, mit khac gidm thiéu cdc vin dé
tac dong dén chat lugng moi trudng. Két qua nghién
ctiu cho théy, lugng rom, ra tao ra & cac tinh thudc
DBSH nidm 2019 vao khoang 7.225,6 nghin tdn, trong
d6 vu Bong - Xuan (khoang 4004,8 nghin tan), vu Mua
(khoang 3220,8 nghin tdn). Néu lugng rom, ra nay dugc
sti dung hoan toan lam NLSH d€ san xudt dién thi tiém
ning thu dugc cho toan vung dat 438 MWe. Két qua
nghién cttu méi chi diing lai & viéc tinh toan tiém nang,
chua tinh dén cdc lgi ich vé moi truong thu dugce khi st
dung rom ra lam nguyén liéu san xuét dién. Ngoai ra
dé st dung rom, ra lam nguyén liéu cho san xuét dién
cling cdn nghién ctiu vé cac diéu kién co s6 ha ting, giai
phap ky thuat va co ché chinh sach lién quan cho tinh
kha thi ctia linh vyc ¢6 ti€ém nang cao nay 6 DBSH va
Viét Namm

LOI CAM ON: Nghién ciiu nay dugc tién hanh
trong khuén kho dé tai QG.19.05 “Nghién citu hiéu qud
kinh té - moi truong doi véi viéc xdy dung cdc nha mdy
dién st dung nhién liéu rom, ra tai Viét Nam” ctia Dai
hoc Quéc gia Ha Noi.

nang lugng tdi tao ndm 2018 g 19 ]

(997 MWe), khoing 7,5% = g | e T

téng nang lugng tai tao vao = |

nam 2019 (5890 MWe) trén ,qc,. sod * 10 g

toan quéc [2]. Téng NLSH ¥© ] -

tiém nang tif ngudn rom ra = 2 40

clia vu Déong - Xuan la 240 g ] . 5 o
MWe, vu Mtua vao khoang T 204 ® 9 " " s a1 45

198 MWe. Hinh 2 cho thdy, ﬂ‘u‘; ] = . = 21 20 7 22
san lugng dién thu dugc theo 01 | ; § : : | ; | I }
ly thuyét cao nhit la & Thai B T R S\ O L - S A e
Binh (88 MWe), tiép 6 la Ha & © & & E
Noi (84 MWe) va Nam Dinh < & F X AN

(81 MWe). Tiém ning NLSH Tinh / Thanh

th4p nhat néu dua vao nguén

A Hinh 2. Tiém ndng sdn xudt dién tii rom ra tai cdc tinh trong viing DBSH ndm 2019




88

TAI LIEU THAM KHAO

T. T. Cuong, H. A. Le, N. M. Khai, P. A. Hung, N. V.
Thanh, N. D. Tri, and N. X. Huan, 2021, Renewable
energy from biomass surplus resource: potential of
power generation from rice straw in Vietnam, Scientific
Reports 11, 1-10.

. H.A.Le, D. M. Phuong, and L. T. Linh, 2020, Emission

inventories of rice straw open burning in the Red River
Delta of Vietnam: Evaluation of the potential of satellite
data, Environmental Pollution 260, 113972-113986.

. R. Burrett, C. Clini, R. Dixon, M. Eckhart, M. EIl-Ashry,

D. Gupta, A. Haddouche, D. Hales, K. Hamilton, and
C. House, 2009, Renewable Energy Policy Network for
the 21st Century,

. MOIT, 2021, Bdn dy thdo: Quy hoach phdt trién dién

luc quoc gia giai doan 2021-2030, tdm nhin t6i ndm
2045 (QHD-VIII), Bé Céng thuong (MOIT), Ha Noi,
Viét Nam.

. M. K. Delivand, M. Barz, and S. H. Gheewala, 2011,

Logistics cost analysis of rice straw for biomass power
generation in Thailand, Energy 36, 1435-1441.

GOS, 2020, Nién giam thong ké quoc gia ndm 2019,
Tong cuc Thong ké (GOS), Ha Noi, Viét Nam.

. H. A.Le D. H. Thu, and N. Q. Khoi, 2021, Rice straw-

base power generation: a potential and economic cost-
benefit analysis for a small power plant (10 MWe)
in Vietnam, Journal of Material Cycles and Waste
Management 1-10.

. H. A. Lé, N. V. Thanh, B. M. Phuong, H. Q. Bang, N.

Q. Hung, and D. M. Cudng, 2020, Kiém ké khi thdi phdt
sinh do dét rom ra ngoai dong ruéng trén dia ban thii do
Ha Noi bang ving dung vé tinh SAR Sentinel-1, Tap chi
Khoa hoc Dai hoc Qudc gia Ha Noi (Khoa hoc Trdi ddt va
Moi truong) 37, 85 - 95.

9. H. A.Lé N. T. T. Hanh, and L. T. Linh, 2013, Uéc tinh
lugng khi phdt thdi do dot rom ra tai dong rudng trén dia
ban tinh Thdi Binh, Tap chi Khoa hoc Pai hoc Qudc gia
Ha No6i (Khoa hoc Trdi ddt va Moi trudng) 2, 26-33.

10. H. A. L¢, T. V. Anh, and N. T. Q. Hung, 2017, udc tinh
tong lugng khi thdi tit hoat dong dot rom, ra ngoai dong
rugng trén dia ban TP. Ha N¢i, Tap chi Khoa hoc Ky thudt
Nong lam nghiép 5, 101 - 107.

11. N. A. Garba, and U. Zangina, 2015, Rice straw & husk as
potential sources for mini-grid rural electricity in Nigeria,
Int. ]. Appl. Sci. Eng. Res 4, 10.6088.

12. B. M. Cudng, H. A. L¢é, and H. X. Co, 2016, Tinh todn khi
thdi tir dot rom, ra ngoai dong 6 tinh Ninh Binh giai doan
2010 - 2015 va dé xudt cdc gidi phdp gidm thiéu, Tap chi
Khoa hoc Pai hoc Quéc gia Ha Noi (Khoa hoc Trdi ddt va
Moi truong) 32, 70 - 76.

13.R. G. Nelson, 2002, Resource assessment and removal
analysis for corn stover and wheat straw in the Eastern
and Midwestern United States - rainfall and wind-
induced soil erosion methodology, Biomass and Bioenergy
22, 349-363.

14. ]. Koppejan, and S. Van Loo, 2012, The handbook of
biomass combustion and co-firing, Routledge.

EVALUATION OF THE POTENTIAL
OF BIOMASS POWER GENERATION
FROM RICE STRAW IN THE RED RIVER DELTA, VIETNAM
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Today, biomass is popularly used for renewable energy production, such as electricity and bioenergy. The
Red River Delta (RRD) is known as one of the main rice-producing regions of Vietnam, with a high annual
rice production and rice straw. The amount of excess rice straw that is discarded after harvest is just as much
as our use requirement by traditional methods has been drastically reduced. In this search, the rice production
in the RRD during the period 2015-2019, to estimate the rice straw residue, are collected from the national
statistical system. Rice straw is estimated in 2019 as the amount of energy generated to produce electricity.
The results show about 7.23 million tonnes of rice straw, which can generate about 438 MWe of electricity. It
shows that rice straw has a high potential to generate electricity, especially in areas with rice cultivation and a
large amount of rice straw such as the RRD.

Key words: Biomass energy, renewable energy, rice straw, Red River Delta.




