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TOM TAT

Keo lai (Acacia hybrid) la mét trong nhifng lodi cdy tréng rirng sén xudt chd luc
& Viét Nam, cé vai trd quan trong trong cung cdp nguyén liéu g, tao sinh ké va
gidm phdt thdi khi nha kinh. Nghién ctru nhdm dinh luong dong luwu chuyén va
cén béng cdc-bon trong chudi gid tri Keo lai tai xd Lwrong Son, tinh Phu Tho, dai
dién cho diéu kién sinh thdi viing trung du va mién ndi phia Bdc. Phuong phdp
Phén tich vong doi (LCA) theo tiéu chudn ISO 14040/14044 dwoc két hop vdi
phuong phdp dinh lwong sinh khéi thuc dia theo hu'dng dén IPCC Tier 2. Két qud
cho thdy téng phdt théi khi nha kinh cda chudi gid tri dat 4,71 tén CO.e/ha/ném,
trong khi lwgng cdc-bon quy déi thanh CO, hdp thu tai tudi khai thdc (7 ném)
dat 239,15 tdn CO,e/ha. Cén bdng cdc-bon rong dat -234,44 tén CO.e/ha, cho
théy kha ndng hép thu cdc-bon cua hé théng rirng I6n hon lugng phdt théi trong
pham vi nghién ctru. Phdt théi tép trung chu yéu & khéu khai thdc (45,10%) va
vén chuyén (19,38%). Két qud I co' s& khoa hoc dé dé xudt cdc gidi phdp qudn
ly nhém giém phdt thdi, téng tich Iiiy cdc-bon, gép phén thuc hién muc tiéu Cam
két phdt thdi rong bdng 0 cua Viét Nam dén ndm 2050.

ABSTRACT

Acacia hybrid (Acacia mangium x Acacia auriculiformis) is a key plantation
species in Vietnam, playing a significant role in timber supply and greenhouse
gas (GHG) mitigation. This study aims to quantify carbon flows and the carbon
balance across the Acacia hybrid value chain in Luong Son commune, Phu Tho
province. This area represents the ecological conditions of the Northern
Midlands and Mountainous region. A Life Cycle Assessment (LCA) approach
following 1SO 14040/14044 standards was applied with a system boundary
defined as “cradle-to-gate” (from nursery to factory gate), combined with field-
based biomass measurement using the IPCC Tier 2 methodology. Results
indicate that total GHG emissions of the value chain reached 4.71 t
COe/ha/year, while carbon sequestration at the harvesting age (7 years)
attained 239.15 t COe/ha. This leads to a negative net carbon balance of -
234.44 t COze/ha, indicating that carbon sequestration exceeded GHG
emissions within the defined system boundary. Emission “hotspots” were
primarily identified in the harvesting (45.10%) and transportation (19.38%)
stages. The findings provide a scientific basis for proposing management
strategies to reduce emissions and enhance carbon sequestration, and support
Vietnam’s commitment to achieve Net Zero emissions by 2050.

1. DAT VAN DE

Trong bdi canh bi€n ddi khi hau ngay cang
dién bién phirc tap, nganh 1am nghiép Viét Nam
cb vai tro quan trong trong bao vé moi trwong,
h&p thu cac-bon va gidm phat thai khi nha kinh,
g6p phan thyc hién muc tiéu Net Zero vao nam

2050. Rirng trong khong chi cé khad nang hap
thu va lwu gilr cdc-bon trong sinh khéi ma trong
quad trinh san xuat, khai thac va van chuyén gb
cling phat sinh moét lwong khi nha kinh nhat
dinh. Vi vay, viéc danh gia can bang cac-bon can
xem xét déng thoi ca lwong céc-bon dugc tich
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Ity va lwgng phat thai phat sinh trong qua trinh
san xuat.

Keo lai (Acacia hybrid la loai lai gita Keo tai
twong (Acacia mangium) va Keo la tram (A.
auriculiformis) 1la mot trong nhitng loai cay
trong phd bién & Viét Nam, cd téc do sinh
trudng nhanh, kha nadng tich Iy cdc-bon tét va
cung cdp ngudn nguyén liéu quan trong cho
nganh ché bién gb . Tuy nhién, cac hoat dong
tlr san xuat cdy giodng, trong va cham sdc rirng
dén khai thac, van chuyén va ché bién déu c6
thé phat sinh khi nha kinh. Do d6, néu chi ddnh
gia sinh khéi va trit lvgng cac-bon trong rirng
ma chua xem xét lugng phat thai trong cac
cong doan cla chudi gia tri thi chwa phan anh
day dd can bang cac-bon cla rirng trong Keo
lai. Tai Viét Nam, cdc nghién clru vé céc-bon
trong rirng trong hién nay chi yéu tap trung
vao viéc xac dinh sinh khéiva trit lvgng cac-bon
& cap lam phan hodc loai cdy . Trong khi d9,
cach ti€p can theo toan bd chudi gia tri va phan
tich vong doi (LCA) con han ché. Day Ia khoang
tréng can duoc bd sung nham danh gia day dd
hon dong cac-bon tlr qua trinh tich Iy trong
ritng dén lwong phat thai phat sinh trong cac
hoat déng san xuat va van chuyén nguyén liéu.

Xuat phat tir van dé trén, nghién clru nay st
dung phuong phdp Phan tich vong d&i (LCA) két
hop v&i phuong phap IPCC Tier 2 [1] dé danh
gia luvgng cac-bon tich Iy trong sinh khéi rirng
va lvgng phat thai khi nha kinh trong chudi gia
tri Keo lai tai khu vuc nghién ctru. Nghién ctru
tap trung xac dinh luvgng cac-bon tich ldy,
lwong phat thai va can bang cac-bon rong, dong
thoi nhan dién nhitng cong doan cé mirc phat
thai cao. K&t qua nghién ciru gép phan lam rd
thuc trang can bang cac-bon cla chudi gia tri
Keo lai va lam co s& dé xuat cac giai phap phu
hop nham gidm phat thai, ndng cao hiéu qua
tich Iliy cdc-bon va phét trién 1am nghiép theo
hwdng bén virng.

2. PHUONG PHAP NGHIEN CU'U
2.1. Muc tiéu

Nghién ctru nham dinh lvgng déng thai tich
Ity cdc-bon trong sinh khéi rirng trong Keo lai
va kiém ké phat thai khi nha kinh trong toan bé
chudi gia tri, qua dé xac 1ap can bang cac-bon
rong va nhan dién cac diém ndng phat thai.
2.2. Pham vi nghién ctru

Pham vi khéng gian: Nghién clru duoc thuc
hién tai khu vic xa Luwong Son, tinh Phid Tho

Pham vi d6i twgng: D&i twgng nghién ctru 13
chudi gia tri Keo lai (Acacia mangium x Acacia
auriculiformis).

Pham vi néi dung: Nghién ctru ti€p cén theo
chudi “tir vuorn wom dén clra nha may”, bao gom
cac giai doan: sdn xuat giéng va lam sinh; khai
thac — so ché&; van chuyén; ché bién céng nghiép.
2.2. Phuong phap thu thap dir liéu va thiét 1ap
o tiéu chuan

Nghién ciru dp dung phwong phap tiép can
da chiéu, két hop gilta thu thap sé liéu thi cap,
diéu tra thue dia va tham van chuyén gia nham
xay dung bo dit lieu phuc vu phan tich dinh
lwong can bang cac-bon.

2.2.1. Phwong phdp thu thép sé liéu tha cép

Céac so liéu vé hién trang rirng trong, quy
hoach dién tich, ndng suat, san lugng va dac
diém chudi gia tri dwoc thu thap tir bdo cdo clia
doanh nghiép, tai liéu chuyén nganh va cac
ngudn dir liéu lién quan. Pay la co s& dé xay
dung khung nghién ctru va thiét k& phuong én
diéu tra thuc dia.

2.2.2. Phuwong phdp diéu tra thwe dia trén 6
tiéu chudn (OTC)

Thiét 1ap 06 6 tiéu chuan (OTC) dién hinh vdi
dién tich 500 m?/6 (25m X 20 m) tai khu vuc
Lwong Son, tinh Pha Tho (tinh Hoa Binh cii) (toa
dd trung tdm khu vuc nghién ciru khoang:
20°52'-21°01' vi d6 Bac va 105°29'-105°40'
kinh d6 Bong).

Cac OTC duoc lya chon theo phuong phap
|dy mau phan tang k&t hop véi chon mau dién
hinh, dai dién cho cac trang thai sinh trudong
cla rirng trong Keo lai. Cu thé, cac OTC dién
hinh duoc xac 13p theo nhém tudi va tinh trang
sinh truwdng, bao gém:

Rirng trong 1 tudi— rirng non;

Rirng trong 3 tudi — rirng trung nién;

Rirng trong 6 tudi- rirng thanh thuc 1am sinh.

M6i tudi rirng khac nhau b6 tri 02 OTC lap lai
nham tang dd tin cdy cla s6 liéu. Viéc phan tang
theo tudi rirng nham phuc vu diéu tra sinh
truedng va danh gia dong thai tich Iy sinh khéi.

Trong moi OTC, tién hanh kiém ké 100% s6
cay theo cac chi tiéu 1dam hoc hién hanh, bao
goém: tudi rirng, dwdng kinh ngang nguc (D13),
chiéu cao vut ngon (Hvn), mat do cay, dé tan
che va chat lvgng than cady. Cac chi tiéu duogc
do bang thiét bj chuyén dung, dam bdo do
chinh xdc va déng nhat cta s6 liéu. D liéu thu
thap 13 co s& dé tinh toan sinh khai va trit lvgng

4 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 15, SO 8 (2026)



Lém hoc & Piéu tra quy hoach rirng

céc-bon cla rirng tréng.
2.2.3. Phuwong phdp diéu tra, phdng vén va
tham vén chuyén gia

Nghién ctru tién hanh phéng van truc tiép
can b6 ky thuat va nhan vién van hanh tai
doanh nghiép nham thu thap théng tin vé dinh
murc tiéu thuy vat tw dau vao (phan bén, nhién
liéu, ndng lugng), quy trinh san xuat va hoat
déng cla cac cong doan trong chudi gid tri.

Bén canh d6, phuong phap tham van chuyén
gia dwoc st dung dé kiém chirng va hiéu chinh
cac thong tin thu thap, dam bao tinh tin cy cla
di¥ liéu phuc vu phan tich kiém ké phat thai va
danh gid vong d&i (LCA) theo céch ti€p can kiém
ké dong dit liéu hoat déong phu hgp voi tiéu
chuan qudc té [2].

Cac phuong phap thu thap dir liéu va muc dich
sir dung twong rng dugc téng hop trong Bang 1.

Bang 1. Tom tat phuwong phap thu thap dir liéu

Nhom phwong phap NGi dung thwc hién Muc dich

Téng hop tai liéu, bao cdo,

Thu thap sd liéu th cap s6 lidu quan Iy

Xay dung khung nghién ctru

DO D1_3, an, mét dé,
dd tan che, chat lwong cay

Tinh sinh khéi va trit lvong

Piéu tra OTC ,
cac-bon

Thu thap dit liéu vat tu,

y , » Phuc vu kiém ké phat thai
nang lugng san xuat

Phdéng van doanh nghiép

Hiéu chinh, kiém chirng

Tham van chuyén gia théng tin

Nang cao do tin cay dit liéu

2.3. Phurong phap dinh lwvong sinh khai va tich
Itiy cac-bon (IPCC Tier 2)

Khad ndng hap thu cadc-bon cla rirng duogc
xac dinh dwa trén bién dong sinh khdi song

theo hwéng dan ctia IPCC (2006) [1] . Cac cdng
thirc va thdng s6 sir dung dé tinh toan sinh khi,
trit lwong cac-bon va quy ddi CO,e duogc trinh
bay trong Bang 2.

Bang 2. Cong thirc va thdng s tinh lwong sinh khai va tich liiy cac-bon

Péi twong R L i . Giai thich "
xac dinh Cong thirc tinh toan bon vj théng s6 Nguon
Sinh khéi s Hpe P t/ﬁG/Bh“_”g b‘?gh

wenmatdst  AGBu=277273 (Dhs qets) 0% g, tin/ha;Dustin 2]
bang cm; Hvn tinh
(ABGEO) M
bang m)
Sinh khéi duéi BGB=AGBxR A, NI TARY
mét dit (BGB) tan/ha R; hé so ré/choi [2]
AGB- sinh khéi
trén mat dat
. (tC0O2)
Tong . -
trir luong Car = (AGB + BGB) x CF tC/hg ~ BOB-sinh khoi 2]
Cac-bon (Cun) duwdi amtwj dat
sh (TCO2)
CF- hé sé dinh
mturc ( CF=0,5)
o _ 3,67; hé s6 quy
d COy,. . =C,, . 3,67 P20y T
Quy doi 2enspthy ~ 5" tCOe  d6itir céc-bon [2]
COze
sang CO.e

2.4. Phuong phap phan tich vong do'i LCA ( 1SO
14040/14044)

Phat thai khi nha kinh toan chudi dugc kiém
ké theo khung chuan LCA bén budc theo Tiéu
chuén ISO 14040/14044 [2]:

(1) Xac dinh muc tiéu va ranh gigi: Dinh

lvgng diu chan cac-bon cla cc san pham chd
lwc (gb tron, ddm gb, vién nén)

(2) Kiém ké vong doi (LCI): Lwgng phat thai
cho tirng cong doan (Ei) duoc tinh toan theo
cong thirc:

Ei = ADl X EFL
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Trong do:

AD; la di¥ liéu hoat dong;

EF; 13 hé s6 phat thai trich xuat tir co s& di
liéu Ecoinvent v3.9 [3]va hé sé phat thai tlir lvdi
dién qudc gia Viét Nam nam 2024).

(3) Danh gia tac dong (LCIA): S&r dung chi s6
GWP 100 dé tinh toan titm nang néng 1én toan
cau theo huéng dan IPCC [1]

(4) Xac 1ap can bang rong: cac-bon rong (Cet)
la hiéu sé gitra téng lvgng hap thu sinh hoc va
téng phat thai doc chudi cung rng:

Cret = Z COZehé'p thy X Z COzeppse thai

Nguyén tac danh gia:

N&u Cnet < 0: Chubi gia tri & trang thai phat
thai rong.

Cach tiép can hé thdng nay gilp nhan dién
chinh xac cac giai doan tham dung nang lvong,
lam co s& dé xuat gidi phap ky thuat t6i wu hoa
bé chira cac-bon va gidm thiéu phat thai cho
nganh lam nghiép dia phuwong.

2.5. Phrong phap xac dinh cac-bon hiru co
trong d4t SOC ( IPCC 2019)

Cac — bon hitu co trong dat (SOC) 1a mot
trong nhirng bé chira cac-bon quan trong trong
hé sinh thai rirng va duoc xem xét trong kiém
ké khi nha kinh. Viéc danh gia SOC giup phan
anh lugng céc-bon tich Ily trong tang dat, chiu
anh hudng bai loai dat, diéu kién 1ap dia, tudi
rirng va cdac bién phap quan ly . Do d6 viéc tich
hop SOC gbép phan nang cao tinh day dd va dé
chinh xac trong danh gia can bang cac-bon cla
hé théng trong rirng.

SOC duoc xac dinh theo huéng dan ctia IPCC
(2019) théng qua cac budce sau:

(1) Xac dinh pham vi va tang dat nghién
ctru: lwa chon d6 sau tang dat phu hop vai diéu
kién khu vie nghién clru va muc tiéu danh gia.

(2) Tinh todn tri* lwgng SOC cho tirng tang
dat: Trir lwgng cac-bon hitu co trong dat dwoc
xac dinh theo cong thirc :

SOC=BDxDxSOC.x(1-CF)x10

Trong do:

SOC: Trit lvgng céc-bon hitu co trong dat
(MgCha™);

BD: Khai lwgng riéng dat (Mg m3);

D: P4 sau tang dat (m);

SOC.: Ham lwgng cacbon hitu co;

CF: Ty |é séi d3;

10: Hé s6 quy déi sang don vi Mg C ha™.

(3) Téng hop trit lwgng SOC toan khu vuec:

Téng lwgng cac-bon hitu co trong dat dwoc xdc
dinh bang cach cong gia tri cla cac tang dat.
SOCtotal=Z?=1SOCi

(4) Dénh gid bién déng SOC: Theo IPCC 2019,
bién dong tri lwong cac — bon hitu co trong dat
duoc xac dinh thong qua chénh léch gilra cac
thi diém trong khodng thoi gian nghién ciru.

Cach tiép can nay cho phép lvgng hda vai tro
cla dat nhu mot bé chira cac-bon, gép phan
hoan thién danh gid can bang cac-bon trong
toan bd hé théng rirng trong.

2.6. Phuong phap danh gia cac-bon trong san
pham gé HWP

San pham gb sau khai thac (HWP) dwoc xem
la mot dang bé chira cac-bon th cap,trong d6
cac bon khong bi giai phdng ngay sau khi khai
thac ma tiép tuc duoc lvu gilt trong sudt thoi
gian st dung cla san pham . Sau dé lvgng céc-
bon nay s& dan dwgc phat thai trd lai moi truong
théng qua cac qud trinh nhu tai ché hodc phan
hay.Viéc xem xét HWP gitp lam rd hon vai tro
clia san pham go trong viéc kéo dai thoi gian lvu
tri cac-bon trong chudi gia tri 1am nghiép.

Qua trinh bé&n d6i cac-bon trong HWP duworc
thuc hién theo cac bwdc chinh sau:

(1) Xac dinh dong cdc-bon dau vao: Xac
dinh lwgng cac-bon tir sinh khéi gé duoc
chuyén vao cac dang san pham sau khai thac .

(2) Phan loai san phadm: Cac sdn pham gb
duoc chia thanh cac nhdm theo thoi gian lwu trir
(ngan han, trung han va dai han) nham phan anh
sw khdc nhau vé kha nang gitlt cac-bon.

(3) M6 phdng su suy gidm cac-bon: Ap
dung mo hinh phan rd bac nhat (Frst-Order
Decay-FOD), trong dé gia dinh lugng cac-bon
gidam dan theo thoi gian véi mét téc dd nhat
dinh. Céng thirc dwgc sir dung nhu sau:

1-e

—a—k
t+1=e""C¢+ K

Trong dé:

Ct: Trit lvgng cac-bon tai nam t;

Inflow: Lwgng cac-bon divao;

K: Hé s6 suy giam.

(4) Ténghopva danh gid : Trir lwvgng carbon
trong HWP duoc theo d&i theo thdi gian nham
danh gia mirc dd déng goép cta san pham gb
vao can bang cac- bon cla toan hé théng.

3. KET QUA VA THAO LUAN
3.1. Dac diém san xuat va quy trinh chudi gia
tri Keo lai

Trudc khi ti€én hanh dinh lugng céc-bon,

XInflow¢
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nghién clru xac 1ap nén tang vé quy mo va co
ché& van hanh ctia chudi gia tri Keo lai tai khu
vire nghién ctu. K&t qua cho thay, trong giai
doan 2023-2025, hoat ddng san xuat co su
chuyén dich tir mé réng dién tich (ting 6,8%)
sang nang cao ndng suat (tlr 100,3 Ién 109,2
m3/ha), phan anh xu hudng tham canh va téi wu
hda hiéu qud sir dung dat.

101

81 7-8 ndm

Thai gian (nam) / S6 lan

Chu ky kinh doanh rirng Keo lai chd yéu
thuéc nhdm ngdn dén trung han (7-8 nam),
phU hop véi muc tiéu cung cip nguyén liéu cho
cong nghiép ché bién gb ddm va gb xé nho, phu
hop véi dac diém sinh trwdng nhanh va chu ky
kinh doanh phé bién cla rirng trong Keo lai tai
Viét Nam. Dic diém chu ky kinh doanh dugc
thé hién trong Hinh 1.

Tubi khai thac
phé bién

Chu ky
kinh doanh

5-6 lan
3 ndm dau
Thai gian chdm séc S6 lan
chinh cham séc

Hinh 1. Dic diém chu ky kinh doanh rirng Keo lai

K&t qua nghién ctru cho thdy mé hinh san
xuat rirng Keo lai hién nay mang dic trung
thdm canh ngan han, véi hoat déng cham séc
tap trung trong 3 ndm dAau va chu ky kinh doanh
phd bién 6-8 ndm. Chudi gia tri dwoc t6 chirc
qua bén céng doan chinh (Khai thac > Van
chuyén > Ché bién - Tiéu thu), phan dnh qua
trinh chuyén hda sinh khéi thanh gid tri kinh té
dong thoi gan lién véi dong Iwu chuyén cac-bon
trong toan hé théng.

Mac du xu hudng nang cao nang suat la tin
hiéu tich cuc, cau trdc chudi gid tri hién tai van
chti y&u dya vao san pham gid tri thap (g6 ddm)
va chu ky khai thac ngan, dan dén hiéu qua tich
Ity cac-bon chua cao va tiém ning gidm phat
thai chua duoc khai thac téi wu. Do dé, dé
huwéng tdi phét trién bén virng, can diéu chinh

theo hudng kéo dai chu ky kinh doanh, tang
cuwdng ché bién sdu va nang cao gid tri gia tang,
qua d6 vira cai thién hiéu qua kinh té vira gia
tang kha nang tich Iliy cdc-bon va gidam phat thai
trong toan chudi gia tri.
3.2. Kha nang tich Iiiy sinh khéi va hap thu cac-
bon sinh hoc

K&t quad nghién clru cho thdy kha nadng tich
Ity sinh khdi va hdp thu cic-bon cla rirng Keo
lai tdng manh theo cap tudi, khang dinh vai tro
quan trong cta rirng trong nhu mot bé chira
céc-bon sinh hoc (Bang 2). Téng sinh khéi tang
nhanh tir 1,02 tdn/ha tudi rirng 1 1én 130,33
tan/ha khi rirng dat giai doan thanh thuc (tudi
3), phan anh qua trinh sinh trwdng va tich Iy
vat chat dién ra manh mé theo thoi gian.

Bang 2. Trir lwong cac-bon va lwgng CO, hap thu cltia rirng trong Keo lai

Tudi rirng C_AGB C_BGB Téng C €O, hép thy
(tdn C/ha) (tdn C/ha) (tdn C/ha) (tdn/ha)
1 0,43 0,09 0,52 1,87
3 21,69 4,34 26,03 95,50
6 54,31 10,86 65,17 239,15

Luwong CO, hap thu cling gia tdng twong ing,
dat khodng 239,15 tan CO,/ha tai thoi diém
khai thac. Diéu nay cho thay rirng Keo lai ¢

tiém nang déng ké trong viéc gép phan giam
ndng dd khi nha kinh trong khi quyén, phu hop
v@i cadc nghién clru trudc day vé kha nang tich
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Ity cac-bon cla rirng trong Keo lai.

Két qud cho thay su gia tdng manh mé cla
trit lwvgng cac-bon gilta cac cap tudi, dac biét
tlr tudi 1 sang tudi 3 va 6. Giai doan dau (tudi
1) c6 trit lwgng cac-bon rat thap do sinh khéi
chuwa phat trién hoan chinh, trong khi tir tuéi 3
tr® di, qua trinh tich Ity cdc-bon dién ra nhanh
hon nho sy phat trién manh cta than, canh va
hé ré.

Dang chud vy, ty & cac-bon tich Ity trén mat
dat (C_AGB) luén chiém wu thé so v&i duwdi mat
dat (C_BGB), phu hop v&i quy luat phan bd sinh
khdi phd bi€n cla rirng trong nhiét ddi. Tuy
nhién, phan cac-bon dudi mat dat van déng vai
trd quan trong trong viéc duy tri 6n dinh hé sinh
thai va luu trir cac-bon lau dai.

Murc hap thu CO, dat 239,15 tan/ha & tudi
rirng 6 cho thay tiém nang I&n cta rirng Keo lai
trong cac co ché gidm phat thai khi nha kinh.
Kha nang tham gia thi trwong tin chi cac-bon
can duoc danh gid thém trén co s& hé théng

MRV va cdc quy dinh hién hanh.

Do d6, mac du rirng Keo lai c6 khd nang hap
thu céc-bon cao, hiéu qua thyuc té vé gidm phat
thai phu thudc 1én vao cach thirc quan ly chu ky
kinh doanh va dinh hudng st dung sdn pham.
Viéc kéo dai chu ky khai thac hodc chuyén
hudng sang cac sdn pham cé thoi gian lwu triy
cac-bon dai hon s& gép phan nang cao hiéu qud
tich ITiy cdc-bon va giam phat thai trong dai han.
3.3. Dinh lwgng phat thai khi nha kinh trong
chudi gia tri

Ap dung phuong phap danh gid vong doi
(LCA) theo Tiéu chuan I1SO 14040/14044 [1],
nghién ciru da dinh lugng téng phat thai khi
nha kinh trong toan bd chudi gia tri rirng Keo lai
dat 4,710 kg CO,e/ha/ndm. K&t quad nay phan
anh day dd luvgng phat thai phat sinh tir cic
céng doan san xuat, tir dau vao (gidng, trong,
chdm soc) dén dau ra (khai thac, van chuyén va
ché bién). Cac ngudn phat thai chinh dworc téng
hop trong Bang 3.

Bang 3. Lwvong hda phat thai khi nha kinh theo tirng nguén phat thai

gu e o o “ o (5 Trnet)
; P ! €0  CHs N0 2
Dién nang
San xuat cho rom 100  KWh  0,6592 tCO,/MWh 0065 1380042463
gidng va chdm sdc
cay con
Diesel cho kg CO,/Tj
Trong may cay, mdy 55 Lit 74100 10 0,6 kg CHa/Tj 0132  2,802547771
rirng lam dat kg N,O/ Tj
Phanbénlét 120 kg 00125 N,O-N/kgN 0,101  2,144373673
Phan ;’SE thic g0 ke 00125 N,O-N/kgN 0,151  3,205944798
Cham
sécrirng  Xang cho may ke CO/Tj
hit eofthae by 18 Lit 693000 10 0,6 kg CHa/Tj 0402 8535031847
P ' kg N2O/Tj
. kg CO,/Tj
Khai thac st:?cﬂ‘aorgza) 85 Lit 693000 10 0,6 kg CHa/Tij 2,124 45,0955414
Y kg N2O/Tj
Van Diesel cho may kg CO,/Tj
hovgo kéo,xecong 380 Lit 74100 10 0,6 kg CHa/Tj 0,913  19,38428875
y ndng, xe tai nho kg N,O/Tj
Dién nang cho
bam dam/ 900 KWh  0,6592 tCO,/MWh 0,593  12,59023355
- xé go
Ché bién D4u diesel cho kg CO,/Tj
thiét bi phutro/ 90 Lit 74100 10 0,6 kg CHa/Tj 0,214 4543524416
ché bién kg N.O/Tj
Tong 4,710 100
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K&t qua tinh toan cho thay téng phat thai khi
nha kinh cta chubi gid tri Keo lai dat 4,710 kg
CO,e/ha/ndm, véi sy phan bd khéng dong déu
gitta cac cdng doan. Phat thai tap trung chd yéu
& cac hoat ddng tiéu thu nhiéu nang lwvgng nhu
khai thac va van chuyén, trong dé khai thac
chiém 45,2% (2,124 tC0O,e). Co cau phat thai
nay duwoc thé hién rd qua biéu d6 Lugng hda
phat thai khi nha kinh trong chubi gia trj Keo lai
(Hinh 2).

Coéng doan van chuyén ciing dong gép ty
trong 1&6n (19,4%), chi yéu do tiéu thuy dién

Ché bién

S&n xuat giong
_ y’ 7.2%
Trongrung /
’/’ 14%
4 50%

Cham séc ring ufinl

nang va nhién liéu diesel, pht hop vdi dac diém
phat thai cla cic hé théng sdn xuat st dung hé
s6 phat thai tir co s& dit liéu Ecoinvent [3] va hé
s6 lwdi dién Viét Nam [4].Cac cong doan 1am
sinh nhu ché bién va cham séc c6 mirc phat thai
trung binh 17,2% va 11,8%), trong khi khai thac
va san xuat giong chiém ty trong thap hon.

Nhin chung, phat thai trong chudi gid trj Keo
lai ch yéu phat sinh & cac khau sau thu hoach,
cho thdy tiém nang giam phat thai tap trung vao
t8i wu hda van chuyén va nang cao hiéu qua st
dung ndng lwgng trong ché bién.

Van chuyén

19.4%

~ Knai thac

Hinh 2. Lwg'ng héa phat thai khi nha kinh trong chudi gia tri Keo lai

3.4. Can bang cac-bon rong va gia tri san pham
g6 (HWP)

K&t qua cho thay chubi gia tri Keo lai cé kha
nang hap thu cac-bon vuot trdi so véi lwong
phat thai. Téng lvgng CO, hap thu cao gdp 50,7
lan lvgng phat thai, sau khi can d6i, hé théng
van dat mac lwu gilr rong 236,18 tan

CO,/ha/chu ky. Biéu nay khang dinh vai tro cla
rirng Keo lai nhuw mét bé hap thu cac-bon hiéu
qua trong bdi cdnh gidm phat thai khi nha kinh.

Két qua phan b6 lvong cac-bon luvu gitr trong
san pham gb (HWP) theo nhém san pham duorc
trinh bay trong Bang 4.

Bang 4. Trir lwong cac-bon lwu giit trong san pham goé (HWP)

Nhém Dong san pham Ty lé Luvong CO; lwu gitr Thoi gian
san pham tidu bidu (%) (tan COeq/ha) lwu triv

Dai han GO xé lén 45 84,31 >15 ndm
Trung han GO xé nhd 20 37,47 5-15 ndm
Nginhan D3m gd, phu phdm 35 65,57 <5 ndm

K&t qua nghién ctru khang dinh chudi gia tri
Keo lai tai khu vire nghién ciru 13 mot hé théng

hap thu cic-bon rong hiéu qud, véi lvgng hap
thu vuot xa phat thai. B&n canh d6, sdn pham
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gd (HWP) ddng vai trd quan trong trong viéc
duy tri va kéo dai thoi gian lwu trir cac-bon sau
khai thac, gép phan gidm ap luc phat thai ngay
1ap tirc vao khi quyén, phu hop vdi cac nghién
ctru va hwdng dan vé vai tro lwu trir cac-bon dai
han ctia san pham gb.

Tuy nhién, hiéu qua méi trudng cta chudi
gid tri van chwa dwoc toi wu do co cau san pham
con nghiéng vé nhém ngén han, 1am rat ngan
thoi gian ¢6 dinh céc-bon. Do dé, viéc chuyén
dich theo huéng ting ty trong sdn pham gb dai
han khéng chi nang cao gid tri kinh t& ma con
kéo dai thoi gian luu trit cac-bon, qua dé cai
thién hiéu qua giam phat thai va hudng tdi phat
trién 1dm nghiép bén virng [5].

K&t qua nay cho thay chudi gid tri Keo lai cé
tiém ndng tham gia thi trudng tin chi cic-bon,
phu hop véi khung chinh sach gidm nhe phat
thai khi nha kinh theo Nghi dinh 06/2022/ND-
CP [6].

4. KET LUAN

Nghién ciru d3 dp dung cach tiép can tich
hop gitta phuwong phap IPCC Tier 2 va phan tich
vong doi (LCA) [2]nham dinh lwgng dong thai
tich Ity cac-bon va phat thai khi nha kinh trong
chudi gid tri rirng trong Keo lai tai khu vue x3
Luvong Son, tinh Phid Tho (tinh Hoa Binh cii). Két
qua cho thay sinh khdi va tri lwvgng cac-bon cla
rirng tang ré rét theo cap tudi, vai tong luong
hap thu dat khoang 239,15 tadn CO,/ha tai thoi
diém khai thac, phan anh vai trd cda rirng Keo
lai nhw mot bé hap thu cac-bon sinh hoc trong
diéu kién nghién ctru.

Téng phat thai khi nha kinh trong toan bd
chudi gia tri dwoc wdc tinh khodng 4,710 tan
CO,/ha/nam, vai phat thai tap trung chi yéu &
céc cong doan khai thic va van chuyén. Khi so
sanh gitra lwong hap thu va phat thai trong
pham vinghién cru “tlr vudn wom dén clra nha
may”, hé théng cho thay trang thai hap thu cac-
bon rong, v&i muirc lwu gitt wdc tinh khoang
236,18 tan CO,/ha/chu ky [5]

Nghién ctru déng thai lam rd vai tro cta sadn
pham g (HWP) nhu mét bé chira cac-bon thi
cap, gép phan kéo dai thoi gian luu triv cac-

bon sau khai thac. Tuy nhién, hiéu qua mbi
trwong cla chudi gia tri hién chua duoc tdi wu
do co cdu sdn pham con nghiéng vé nhém
ngan han, 1am giam thoi gian ¢ dinh cac-bon
trong hé thong.

Bén canh dd, nghién ctru cling chi ra vai tro
clia sdn pham gb sau khai thac (HWP) trong viéc
duy triva kéo dai th&i gian lwu trir cac-bon, gép
phan lam gidm t8c do phat thai trd lai khi quyén.
Tuy nhién, hiéu qua lvu trit nay con phu thudc
vao co ciu san pham, trong d6 nhédm san pham
ngan han van chiém ty trong dang ké.

Tl cac két qua nghién clru, cé thé thay chudi
gia tri Keo lai tai khu vuc nghién clru cé tiém
nang theo huwdng phat trién cac-bon thap. bé
nang cao hiéu qua tich Itiy cdc-bon va gidm phat
thai, can xem xét mot s8 dinh huwdng nhu kéo
dai chu ky kinh doanh, t6i wu héa hoat dong
van chuyén, nang cao hiéu qua s dung ning
lvgng trong ché bién va chuyén dich co ciu san
pham theo hudng gia tang ty trong san pham
gd cé thoi gian lwu trit cdc-bon dai. Nhirng dinh
huwdng nay gép phan déng thdi nang cao hiéu
qua kinh t& va cai thién can bang cac-bon trong
chudi gia tri 1am nghiép [7].
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