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Tom tat:

Viét Nam cé dén 800 loai rong bién da duoc xdc dinh. Trong dé nhiéu chi ¢
san lwong tiw nhién lon Sargassum, Hormophysa, Hydroclathrus (rong Nau),
Gracilaria, Hydropuntia, Hypnea (Rong Dd); Ulva, Chaetomorpha, Cladophora
(Rong Luc) va mét s loai khac dang dwoc nuoi tréng trong ao dia, vinh, bai triéu
ven bién. Ubc tinh dién tich mdt nuedc cé tiém ndng nudi trong va khai thac rong
bién trong thoi ky 2010 - 2015 la 900, 000 ha voi san lwgng 600 - 700, 000 tan
kh6/nam.Trong d6, nhom rong Luc 6 tiém ndng lém nhat vé dién tich va san
luong nudi tréng.

Rong bién c6 ham leong carbohydrat cao, phu hop cho qud trinh 1én men dé
san xudt ethanol. Vi vdy, c6 thé san xuat ethanol nhién liéu sinh hoc tit rong bién.

Két qua nghién cieu nay cho thdy bic tranh toan canh ve tiém nang rong bién
lam nguyén liéu san xuat ethanol sinh hoc, gop phan vao tam nhin chién lwoc cho
su phdt bén vitng nang heong tdi tao tai Viét Nam.

Abstract:

In Vietnam, about 800 species of seaweed have been identified. Among them,
many genera have high natural production as Sargassum, Turbinaria,
Hormophysa, Hydroclathrus (phaeophytes);, Gracilaria, Hydropuntia, Hypnea
(Rhodophytes) and, Ulva, Chaetomorpha, Cladophra (Chlorophytes) and several
other species are cultivated in the land-based ponds, bays, coastal tidal flats as
Gracilaria, Gracilariopsis, Kappaphycus, Eucheuma. Estimated distribution area
of 500,000 ha of seaweed and the standing crop of 600-700,000 dry tonnes/year
in the period of 2010-2015. Among them, the green seaweed group has the largest
potential in area and aquaculture production.

Seaweed has high carbohydrate contents which are suitable materials for
fermentation to produce ethanol. Therefore, it is possible to produce bio-ethanol
from seaweeds.

In this research shows that overall picture of the potential of seaweed for
feedstock of bioethanol production as a strategic visionary for the sustainable
development of renewable energy in Vietnam.

1. Mé dau

Ap luc cta nén kinh té toan cau ngay cang tang, cung voi suy glam nguon nhién liéu
héa thach, khi hdu nong 1én va 6 nhiém méi truémg trén pham vi toan cau mot phan do su
dung nhién li¢u hoa thach da thiac day cac nha khoa hoc tim ngudn ngudn nhién liéu tai tao
mdi dé thay thé. Dé thao g& van dé nay, cac nha nghién cuu khoa hoc nhan thay rang sinh
khéi rong bién ¢6 thé sur dung lam nguon nguyén liéu thay thé dé san xuét ethanol sinh hoc.
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Trudce nay, Ethanol sinh hoc da duoc san xuat déu dua trén nguyén li€u tlr cac loai cay
trong ndng nghiép (nhu dudng, hat ngi che, phe thai ndng nghiép...) déu anh hudng dén gia
luong thuc va thyuce pham ngudn nudc ngot, dat canh tac, ciing nhur dén su ngheo kiét va xoi
mon dat. Nhung rong bién duoc nudi trong ¢ mdi truong nudc mén, khong sir dung dat nong
nghi€p, nudc ngot, phan bon. So sanh voi thue vat can rong blen 6 tbe do sinh truomg rat
nhanh 4- 6 lan trong nam, nang suat 565 tan/ha. Hon nira rong bién str dung luong CO, cho
phat trién sinh khéi khoang 36,7 tn/ha cao hon 5- 7 1an so véi thuc vat can (Bang 1).

Hau hét sinh khéi tir thuc vét can la gd c6 chira nhiéu lignin, ma hién nay phucmo
phap thuy phan lignin nay con gép nhiéu kho khan. Rong bién khong cé lignin, do d6 qui
trinh san xuét nhién liéu tir rong bién don gian va thuén loi hon. Rong bién chia thanh phan
carbohydrate cao tir 25-90% trong luong khd (Bang 2) c¢6 thé thuy phén va chuyen hoéa thanh
glucose va fructose bang enzyme hodc acide, va sau do dé 1én men dé san xuat ethanol. Da ¢
nhimg cdng trinh san xuat ethanol tir rong Dé, tir rong Nau, tir rong Luc véi hiéu sudt 1 lit cdn
sinh hoc/5 kg rong khd hodc twong duong 500 lit/ tan rong kho [4,8].

Trong khi dé, vi tao bién chua 28- 63% protein, 4-57% carbohydrate, va 2-40% lipids,
c6 thé sir dung lipid va acid béo dé san xuat biodiesel [8]. Tuy nhi€n hi€én nay gia san xuét
biodiesel tir vi tdo con cao, 5 USD/lit, do chi phi dau tu hé thong nudi, thu hoach va cong
nghé chiét dau tir t& bao tao [8]. Do do, viéc sur dung rong bién lam nguyén liéu san xuat
ethanol thay thé cho cac ngudn nguyén liéu tir ciy nong nghiép cé nhiéu hira hen [4,8].

Viét Nam 1a mot nude nhiét déi ¢6 diéu kién tu nhién thuan loi cho rong bién _phat
trién. Thanh phén loai rong bién cua Viét nam da duoc xac dinh khoang 800 loai. Mét sb loai
da dugc st dung lam thyc pham, ché bién cac loai keo rong blen[6] nhung nhitng loai c6 gia
tri kinh té thap chua duoc khai thac str dung, gdy lang phi co thé sir dung lam nguyén li€u san
Xuat bioethanol. Va nhiing doi tuong c6 kha nang nubi tréng voi nang suat cao gia thanh thap,
cling la nguon nguyén liéu tlem nang cho cong ngh¢ san xudt cdn sinh hoc tai Viét Nam.
Chuing co thé thay cho ngudn nguyén liéu sin, mia hién dang sir dung tai cac nha may san
xuat con nhién liéu sinh hoc Tam Nong, Binh Phuée, Dung Quit c6 cong suat 100. 000m’
ethanol/ndm/nha may, tiéu thu khoang 240.000 t4n san lat khd/nam/nha may.

Bai bao nay tong két mot phan két qua budc dau trong dé tai “Nghién ciru danh gia
tiém nang rong bién Viét Nam sur dung lam nguyén li¢u san xuét ethanol nhién li€u (Biofuel)”
cua Bo Cong thuong (2009- 2011) nhdm phat trién phat trién nhién liéu sinh hoc dén nam
2015, tim nhin dén nam 2025 & Viét Nam.

2. Tai liéu va phwong phap

2.1. Tai liéu

Tham khéo céc bao cdo Quy hoach téng thé nuéi trong thuy san cta cac tinh ven bién
théi ky 2001-2015 (www.agroviet.gov.vn)[11], bao céo cac chuyén dé cua dé tai “Nghién ciru
danh gia tiém nang rong bién Viét Nam str dung lam nguyén liéu san xuét ethanol nhién li€u

(Biofuel)” [1,2], s liéu tir bao céo Quy hoach nuéi tdm 2015-2020 cta Vién nudi trong Thuy
San 2 [10], céc tai liéu cong bd vé rong bién Viét Nam [3,5,6,7].

2.2. Phwong pha’p

Diéu tra ngudn lgi rong bién theo “Quy pham tam thoi diéu tra tong hop bién” (phan
Rong bién) cua Uy ban KH & KT (1981) [9], tai 28 tinh, thanh phd ven bién (Bang 1) voi sb
mau 700 (28 tinh x 5 tram/tinh x 5 khung sinh luong/tram).

3. Két qua

3.1. Thanh phin loai

Viét Nam cé khoang 800 loai, trong d6 nhiéu loai ¢6 san luong tu nhién 1én thudc cac
chi nhu  Sargassum, Hormophysa, Hydroclathrus (Nganh rong Nau). Gracilaria,
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Hydropuntia, Hypnea (Rong bo); U/va Chaetomorpha, Cladophora (Rong Luc). Nhimg ,0ai
phan bd ¢ cac bai tridu ven bién gom Sargassum, Hormophysa, Hydroclathrus, Gracilaria,
Hydropuntia, Hypnea. Chung tim thay tr vung tri€u cho dén phan trén vung dudi triéu. noi ¢o
nén day san ho hodc da. Nhimg loai phéan b trong cac ao dam, viing vinh nhu céc loai rong
Cau (Gracilaria), rong Bun (Enteomorpha), rong Mén (Chaetomorpha), rong Long ciung
quan (Cladophora), voi nén day cat bun, do sau 0,20- 1,5 m.

3.2. Hién trang va tiém ning nguon loi rong bién: Gom cdc nhém chinh sau:
3.2.1. Nhém Alginophyte

Nhém rong Mo, 1a ngudn loi tu nhién lén nhét cua Viét Nam. Khoang 73 loai phan bd
doc ven bién, trong d6 nhimg loai wu thé la Sargassum mcclurei, S polycystum, S.
crassifolium, S. henslowianum, S. siliquosum, S. oligocystum, S. serratum. Phén 16n chung
phan bd ¢ bo ven cac dao phia Bic vinh Béc B9, ven bién mién Trung va vinh Thai Lan. Mua
vu tét nhét tir thang 12 dén thang 8. Mua vu thu hoach tt nhat tir thang 4 dén thang 7. San
lugng hang nam khoang 15.000 tan kho (Bang 1). Hién nay, mot phan nho dé san xut phén
bon, phu gia cho thire an gia suc, thuc pham chirc ning trong nudc [6].

3.2.2. Nhém Agarophyte

J Viét nam ¢6 20 loai rong Cau, da sb phan b & céc bai triéu ven bién nhu Gracilaria
arcuata, G. tenuistipitata, G. firma, G. salicornia, G. bailiniae, Hydroputia edulis, H.
eucheumomatoides, H. divergens, H. ramulosa. Tuy nhién chi ¢6 3 loai G.tenuistipitata, G.
bailiniae, G. firma, hién dang dugc nudi trong 1am nguyén liéu cho cac nha may san xuét agar
trong nudce. Do diéu kién sinh thai o Viét Nam ma nhing loai rong nay ¢6 ham luong va chit
luong agar khong cao, nén gia nguyén li¢u rat thap khoang 2.300-2.500 d/kg kho. Nén cling
duoc xem nhu 1a nguyén li€u chu yéu cho san xudt ethanol, hodc cling ¢6 thé 1a ngudn nguyén
lidu cho san xudt ethanol sau khi chiét agar. Theo thong ké, tiém nang dién tich cho nuéi trong
rong Cau khoang 5.000ha véi san lugng 1a 14.000 tan kho, phan 16n tap trung ¢ phia cac tinh
phia Bac (Bang 1). San lugng rong Cau khdong cao mot phan do tiéu chuan nguyén li¢u phai
sach khong lan tap. Tuy nhién khi s dung rong nguyén ligu dé san xuit cdn sinh hoc véi tiéu
chuén thuan ching l1a khong can thiét, khi d6 san luong s& gia ting dong thoi gia thanh thap
hon do giam chi phi cdng thu hoach va dép tmg véi tiéu chi gia cua nguyén li¢u dé san xuét
con sinh hoc.

3.2.3. Nhom rong Carrageenophyte

Bén canh cac loai Kappaphycus (K. cottonii, K. enerme) Eucheuma arnoldii and
Betaphycus gelatinum va céc loai rong Dong (Hypnea) da tim thdy doc ven bién Viét Nam véi
san luong tu nhién 5 tan kho, la nhimg loai nay c6 gia thanh cao (25.000-30.000 d/kg kho)
dugc ngudi dén sir dung lam thue pham. Ri€ng rong Sun (Kappaphycus alvarezii) dang dugc
nudi trong phd blen & cac tinh mién Trung, san luong hi¢n nay khoang 2.150 tan kho/nam, ma
phan 16n duoc xuét khau. Trlen vong dién tich nudi trong c6 thé tang lén dén 7.700 ha véi san
luong du kién dat 47.000 tn kho/nam (Huynh Quang Naéng, 2008)[10]. Bén canh dé, con ¢6
nhimg ddi twong rong D6 khac, khong duoc khai thac bao gdm céc loai thudc chi Laurencia,
Gigartina, Gymnogondrus, Hypnea. Nhimg loai rong nay phén bd trén cac bai tridu, nhiéu
nhét vao cac thang 3-5 trong nam vdi san luong ude tinh khoang 14810 tin kho, nhiéu nhét &
cc tinh mién trung tir Thanh Héa dén Ninh Thuan (Bang 1).

3.2.4. Nhém Chlorophyte

Goém  céc loai trong cac chi Ulva, Caulerpa, Chaetomorpha, Enteromorpha,
Cladophora Mot sb loai Ulva recticulata, Caulerpa racemosa, Enteromorpha intestinalis
phan bd & cac bai tridu ¢ nén ddy cét bun xen ké san ho chét ¢6 san luong hang nam khong
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Ién (khoang 1.000 tan kho). Trong khi do ¢ cac loai Chaetomorpha linum, C. capilaris, C.
aerea, Enteromorpha flexuosa, E. torta, Cladophora crispula, C. socialis, C. prolifera phan bo
0 vung nudce can hon ¢6 nén day mém (cét, cat bun, bun cat...) trong cac ddm, pha, vinh va ca
trong cac ao nudi tdm bo hoang c¢d d6 min 5-50%o, nhiét dd tir 20-45°C. Chung phat trién rat
nhanh, sinh luong 1én dén 0,5 kg khé/m?, san lugng rong Luc khoang 42056 tan kho (Bang 1).

Thong ke sé lidu do dat khao sat thuc té vé dién tich phan b rong va san luong hién
tai (2009) cho thay kha nang khai thac tu nhién va nudi tréng c6 thé dat dién tich 79126,32 ha
va san lugng thu hoach dugc 1a 69703,26 tan kho (Bang 1). ‘

Bang 1. Dién tich va san lwong tai thoi diém khao sdt (2009) va du kién dén nam 2015

[: Alginophyte Agarophyte Chlorophyte Carrageenophyte
Hié . . .
’ :?é?ntr:;fg& Hién trang Tiém nang Hién trang Tiém nang Hién trang Tiém nang
‘ DT SIZ DT SIZ DT SIZ DT SIZ DT SI{ DT SI.»’ DT SI?
(ha) (Tan (ha) (Tan (ha) (Tan (ha) (Tan (ha) (Tan (ha) (Tan (ha) (Tan
kho) kho) kho) kho) khd) kho) kho)
Quang
Ninh 70 50 196 183 310 | 514 334 160 4388 5276 50 35 445 2672
Hai Phong 8l 12 223 39 436 | 796 399 139 3146 3495 30 15 211 1264
Thai Binh 0 187 37 460 | 708 702 88 4067 4176
Nam Binh 0 161 171 425 | 799 481 160 4331 4853
Ninh Binh 0 219 341 265 | 443 308 38 2175 2308
‘ Thanh Héa | 120 98 490 103 122 136 495 96 120 131 60 130 66 393
}
- Nghé An 145 133 1090 241 241 394 1110 | 132 1580 1897 120 140 140 842
i
' Ha Tinh 60 36 365 24 95 128 375 174 274 326 55 120 49 295
Quang
Binh 67 110 190 139 89 125 176 172 523 646 38 180 75 448
Quang Tri 127 200 32 10 32 38 23 16 296 381 56 160 86 518
Thira
Thién Hué 88 50 71 29 172 | 326 90 89 1938 2370 60 180 60 180
 TP.Da
Ning 83 35 40 14 40 30 65 23 90 79 35 70 35 70
s =
Quang
Nam 61 320 212 103 212 | 280 96 74 1526 1887 420 1325 420 1325
Quang
Ngii 356 | 2500 188 94 188 109 61 60 264 332 560 3560 560 3560
Binh Dinh 83 500 185 100 185 319 204 211 109 89 320 1545 1050 6220
Phi Yén 60 120 300 113 300 | 451 270 245 1570 1894 200 1220 635 3970
Khanh
Hoa 356 | 4000 300 126 | 300 | 333 155 164 264 - 332 300 2830 1120 6660
Hinh 149 | 169 | 262 | 80 | 262 | 204 | 84 | 81 | 968 | 1152
Thuin 619 2800 974 6300
Binh
33 148 43 14
Thuan 64 8 154 176 105 188 223 2 150 Py 10
Viing Tau 94 75 42 10 42 84 197 207 5249 6229 15 50 1420 8740
Long An | 4600 5520
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Ticn 2480 | 2976
Giang
Bén Tre 9671 | 5503 10340 65880
Tra Vinh 7470 | 7444 24363 149970
| Soc Trang 8455 | 8956 | 72250 | 43650
7
Bac Liéu I '8'9 7300 '0040 65880
Ci Mau 5780 | 577 'g’ 3699 '805 71 9674 24865 149970
Kién .
Crane 165 | 1048 | 207 | 773 | 207 | 773 | 1534 | 745 72319 | 43786 | o0 | g0 o0 |
——
2229 | 9488 | 10889 | 3350 6;8 '0284 62969 2205 8938' 565709 | 3310 | 14810 | 8788 | 52206

Tuy nhién, chi mot lugng nho rong nay duoc st dung lam phan béq cho hanh téi, Ca
chua, khoai lang & vai dia phuong, gia khoang 1- 2.000 d/kg kho, con phan lén chua dugc
khai thac.

Hién nay viéc nudi tdm S ¢6 phan giam bét do dich bénh. Theo dinh hudng cua Bo
nong nghiép va Phat trién Noéng thén, cac mé hinh nudi tdm hién nay phai theo huéng phat
trién bén vimg, nghia la phai dé lai 5-10% dién tich nuéi cho ao xur ly nudc trudce khi dua vao
nudi cling nhu trude khi thai ra moi truong. Vi thé nhirng dién tich nay c6 thé duoc xem la
nguodn tiém nang cho phat trién nuéi trong rong bién dén nam 2015, udc tinh dién tich nay
khoang 916212,78 ha véi san luong nudi trong dat duoc 1a 638245,26 tdn kho/nam (Bang 1).

Ky thuat va quy md nudi trong bing mé hinh nudi trong két hop hodc luén canh trong
cac ao nudi tdm c6 thé dap mg ngudn nguyeén li€u voi gia thanh thap dudi 2.000 d/kg, pha
hop cho gia nguyén liéu ctia cac nha may san xuat cdn sinh hoc trong nudc.

4. Két luan

I. Rong bién Viét Nam gdm nhitng chi ¢é san luong 16n Sargassum, Hormophysa,
Hydroclathrus (rong Nau); Gracilaria, Hydropuntia, Hypnea, Kappaphycus (Rong Do); Ulva,

Chaetomorpha, Cladophora (Rong Luc), hién nay c6 thé khai thac 79.126,3 tn rong kho trén
dién tich 75.322,0 ha.

2. Dién tich mat nuéc ¢6 tiém nang nudi tréng va khai thac rong bién trong thoi ky
2010-2015 khoang 900.000 ha v&i san lugng 600- 700.000 tin khé/nam.

3. Rong bién Viét Nam c6 kha nang dap tmg ngudn nguyén liéu cho cong nghé san
Xuat con sinh hoc & quy mo cong nghiép, voi gia nguyén ligu thap dudi 2.000 d/kg kho, bang
khai thdc ngudn nguyén liéu tu nhién va nudi trong bang md hinh két hop hoac luan canh
trong cac ao nudi tom va & céc bii triéu ven bién, vinh.
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