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CHUONG 1. GIOI THIEU

1.1 Tong quan vé du an can danh gia, muc dich va pham vi cia bao cao

Dy an Cong nghé khi hoa sinh khdi - Giai phap nang lugng bén viing cho ché bién
thue phidm ndng nghiép va quan 1y chit thai & nong thén Viét Nam (BEST) duoc tai trog
bdi Lién minh Chau Au va thyc hién tai tinh Lao Cai, Thai Nguyén, Tuyén Quang va Yén
Bai trong 4 ndm (2020-2024). Muc tiéu cua dy 4n 1a thuc ddy ché bién noéng san, thuc phim
bén vitng va quan 1y chit thai nong thon Viét Nam thong qua viée ing dung cong nghé khi
héa sinh khéi lién tyc theo thé tich (Volumetric Continuous Biomass Gasification - VCBG)
trong cac doanh nghiép nho va ho gia dinh.

Bio céo nay dugc lap ra nham danh gia chi phi va loi ich cta dy an ddi véi cac khia
canh kinh té, moi truong va strc khde. Phan tich va tinh toan chi phi-loi ich toan dién cua
du an, bao gém ca nhirng loi ich tiém nang tir san xuét va kinh doanh than sinh hoc - mot
san pham phu tir str dung cong nghé VCBG.

Bao céo nay c6 hai muc ti€u chinh:

- Phan tich va tinh toan chi phi-loi ich cta viéc 4p dung cong nghé VCBG, bao gdm
ca nhitng loi ich tiém ning tir san xuét va kinh doanh than sinh hoc.

- So sanh chi phi-loi ich ctia doanh nghiép/hd san xuit giira viéc 4p dung cong nghé
VCBG va phuong thirc ché bién truyén théng (phuong phap hién tai/truée kia cia
doanh nghiép).

Pham vi phén tich ctia bao cdo 1a danh gia chi phi-loi ich & cac khia canh kinh té, moi
truong va stc khoe trong viéc ap dung cong nghé VCBG vao san xuat ché xanh va so sanh
chi phi-loi ich giita viéc 4p dung cong nghé VCBG va cac phuong thic ché bién ché xanh
truyén théng st dung cac nhién liéu dién, gas va cui tai 5 xa, thi tran thudc huyén bai Tu,

Thai Nguyén trong nam 2022-2023.

1.2 Cong nghé khi hoa sinh khoi

Ning luong tai tao dang trg thanh linh vyc nhan dugc nhiéu quan tdm tir cac qudc gia
v6i ngan sach du tu cho nang lugng téi tao dang ting manh. S6 liéu cho thay von dau tu
vao ning luong tai tao trén thé gidi di vuot qua von dau tu vao ning lugng hoa thach'.
Trong sb cac cong nghé lién quan dén ning luong tai tao, cong nghé khi hoa sinh khdi dang
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duoc phat trién & nhiéu nudc, trong d6 c6 Viét Nam, nhdm phuc vu viéc san xuat ning
lugng & quy md vira va nho.

Khi hoa 1a mot qua trinh nhiét hoa lién quan dén phan tg cta cacbon voi H20, CO»
va/hodc mot lugng nho khong khi & 700-1400°C (Nguyén va Steene, 2019a). Trong thiét
bi khi hoéa, sinh khéi duoc séy kho6 va nhiét phan dé tao ra chat bdc va than. Qua trinh bién
d6i chit bdc va than vdi cc tac nhan phan tng (CO2 va H,0) duoc tao ra tir bude trude do
s& sinh ra khi tong hop. Cong nghé nay linh hoat hon nhiéu so v6i cong nghé ddt vi khi
téng hop dugc tao ra (thanh phan chu yéu 1a CO va Ha) c6 thé duge sir dung cho cac muc
dich khac nhau: ddt truc tiép, sir dung trong dong co khi dé san xuét dién hodc nang cap dé
tr& thanh nhién liéu vén tai. Ngoai ra, lwong khi thai c6 thé duoc kiém soét hiéu qua hon
dang ké trong qua trinh nay (Nguyén va Steene, 2019b).

Cong nghé khi hoa sinh khdi c6 thé duoc timg dung trén nhiéu quy mé. O quy méd
cong nghiép, cac hé thdng khi hoa sinh khdi c6 thé cung cip nhiét va dién v6i cong suat
vai chuc kilowatt t6i vai megawatt. Bép khi héa 1a mét trong nhitng timg dung cong nghé
khi hoa phd bién nhét tai Viét Nam. Cac san phim nay pht hop véi muc dich sinh nhiét,
dic biét 1a dun ndu trong cac ho gia dinh hoac ché bién ndng san. Hi¢n nay, trén thi trudong
c6 nhiéu thiét bi khi hoa khac nhau va nhiéu du 4n da dwoc thuc hién tai Viét Nam dé thic

day ung dung cua cac san pham nay.

Hinh 0-1: Tir trai qua phai: bép khi héa quy mé hd gia dinh, hé thong khi héa quy mé nhé

san xuit nhiét, h¢ thong khi h6a quy md cong nghiép san xuit dién.

Mot thiét bi dang dugc quan tim dang ké 14 "Bép khi hoa sinh khéi lién tuc thé tich
(VCBG)" do Trung tam Nghién ctru va Tu van D6i méi va Phat trién Bén viing (CCS) phat
trién. Theo nha san xuat, thiét ké mic du don gian va nhoé gon nhung c6 thé duy tri qua
trinh khi hoa khong bi gian doan nho nguén nguyén li€u sinh khdi dugc nap lién tuc. Hon

nira, bép khi hoéa VCBG c6 thé sit dung nhién li€u dang vun cii bam, vién nén dugc san
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Xuét tir mun cua va cac phu phadm néng nghiép khac, do d6 ting cuong kha ning tan dung

nguodn nguyén lidu sinh khoi doi dao c6 sin tai dia phuong.

Hinh 0-2: Bép khi héa VCBG, nhién liéu vién nén va canh qué bim

1.3 Tinh hinh san xuit va tiéu thu ché tai tinh Thai Nguyén

Cay ché 1a mot san pham néng nghiép chu luc Qudc gia va cap tinh, dong gop 16n
vao nén kinh té va phat trién ciia Thai Nguyén. Tong dién tich ché trén dia ban tinh dat
22.399 ha va san luong ché bip twoi 244.432 tan, chiém 44,3% tong gia tri san xuat nganh
tréng trot. San luong che qua ché bién dat khoang 48.900 tan, gia tri dat trén 7.000 ty déng,
trong d6 san xudt san pham ché xanh, ché xanh chét luong cao dat trén 44.000 tan, chiém
90% tong san luong, san lugng ché den va cac san pham ché khac dat khoang 4.900 tn
chiém 10% tong san lugng, chu yéu la ché den (OTD, CTC), ché xanh wdp huong’.

Tuy nhién, nganh ché vin dang phai d6i mat voi nhiéu khé khan va thach thirc. Cong
nghé ché bién lac hau kho dam bao chét lugng san phidm va gia tri thanh pham. Viéc sir
dung ctii d6t phd bién trong ché bién ché xanh gy ap luc tiéu cuc 1én méi truong, bao gdm
chit ha cay dé lam ngudn chat ddt, gop phan ting phat thai COa, cac loai khi nha kinh va
bui min vao mdi trudng. Sy phat thai nay ciing anh huong dén strc khoe ctia nguoi lao dong
trong nganh san xuat ché.

Dé giai quyét cac van dé trén, nganh che tai Thai Nguyén dang can nhing giai phap
d6i mai trong san xuat. Cong nghé Volumetric Continuous Biomass Gasification (VCBG)
dugc ky vong s& 1a mot giai phap tiém ning dé giup nganh ché tai Thai Nguyén co thé ting
cudng hiéu qua san xuét, giam chi phi, ting loi nhuan, va dong thoi cling dap Gng duogc

cac yéu cau vé bao vé moi truong va strc khde cho cong dong.
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1.4 Phu phim néng nghiép

Hoat dong san Xuét ndng nghiép tai Viét Nam tao ra khodng 75 triéu tAn phu phém
hang niam, duogc phan b khip ca nude. Tuy nhién, chi khoang 40% duoc thu thap va sir
dung, chu yéu cho cac muc dich truyén théng (Brunerova va cong su, 2018), phén con lai
thudng bi d6t hodc bo di, gdy ra cac van dé nghiém trong vé sirc khoe va méi truong. Trong
bdi canh nhu cau ning lwong ngay cang ting cao dé dap Gmg su phat trién cua dat nuéc,
gi4 nhién liéu hoa thach bién dong theo xu hudng ting dan va nhay cam voi nhiéu yéu té
tac dong bén ngoai, viéc phat trién cac cong nghé chuyén ddi sinh khbi dé thay thé mot
phan nhién liéu hoa thach va giam thiéu 6 nhiém méi trudng tir viée xtr Iy phé phadm nong

nghiép theo cach truyén théng ¢ Viét Nam 14 can thiét va quan trong.

Hinh 0-3: Phin b phu pham nong nghiép ¢ Viét Nam nim 2021

Hién nay, da s cac doanh nghiép nho va vira, cing voi ho gia dinh (MSE), str dung
than va cui dé dot truc tiép trong qua trinh ché bién néng san. Tuy nhién, phuong thirc ché
bién nay gy 6 nhiém méi trudng, anh hudng xau dén strc khoe ngudi dan, ting chi phi san
xuét va giam chat luong san pham. Trong khi d6, lwong 16n phé pham ndéng nghiép dang
bi coi nhu chat thai, vit bo va dbt, gdy 6 nhiém mdi trudng. Ngudn nhién liéu ndy hoan
toan c6 thé duoc tan dung thong qua ap dung cong nghé khi hoa sinh khéi dé tao ra ngudn
ning luong sach, ré hon, dap tmg ddy da nhu cau cia cac MSE, dong thoi giam phat thai

khi nha kinh, 6 nhiém mdi trudong va xu 1y rac thai tai cac vung néng thon cia Viét Nam.
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1.5 Sw can thiét trong viéc danh gia loi ich - chi phi ciia cong nghé VCBG
trong ché bién cheé tai Thai Nguyén.

Cong nghé khi hoa sinh khbi lién tyc thé tich (VCBG) 1a mot cong nghé méi duoc ap
dung trong ché bién ché tai Thai Nguyén do d6 can thiét trong viéc danh gia loi ich - chi
phi ctia cong nghé nay so vdi cac cong nghé truyén thong.

Trudc hét, cong nghé VCBG mang lai loi ich kinh té cho ngudi san xuat ché bang
cach ting ning suat va giam chi phi san xut so véi viée sir dung cui. Ngoai ra, cong nghé
VCBG ciing tao ra ngudn nhiét manh m& va 6n dinh hon gitip cho san pham ché dat chit
luong tot hon.

Thir hai, cong nghé VCBG gép phan bao vé méi truong va giam khi nha kinh bang
céch st dung sinh khoi lam nhién lidu d6t thay vi cti hodc than. Sinh khéi 1a cac phu pham
néng nghiép nhu rom, vo trdu, mun cua, 13i ngd... Cac loai sinh khdi nay c6 thé tai sinh
va khong gay ra 6 nhiém khi dbt. Theo BO Tai nguyén va Moi trudng'l, viéc sir dung sinh
khdi dé san xuit dién c6 thé giam dugc khoang 1 triéu tan CO2 mdi nidm so voi viée st
dung than.

Thir ba, cong nghé VCBG cii thién sirc khoe cho nguoi lao dong bang cach giam
phat thai khi 6 nhiém va byi ban. Theo B6 Y té, viéc tiép xuc véi khi 6 nhiém va bui ban
c6 thé gay ra cac bénh vé ho hap, tim mach va ung thu. Cong nghé VCBG giam duoc
lwong khi 6 nhiém va bui ban trong qua trinh san xuit ché nho st dung sinh khdi lam nhién
liéu.

Toém lai, cong nghé VCBG la mdt cong nghé mai co nhiéu loi ich cho ngudi san xuét
ché tai Thai Nguyén. Tuy nhién, dé c6 thé tmg dung cong nghé nay trong thuc té, can phai
danh gia loi ich - chi phi ctia cong nghé ndy so véi cac cong nghé truyén thong dé quyét

dinh viéc ap dung cong nghé nay trong tuong lai.

1.6 Cau truc va ndi dung cua bao cao.

B4o c4o phan tich loi ich va chi phi vé viéc 4p dung cong nghé khi hoa sinh khéi lién
tuc theo thé tich (VCBG) trong ché bién ché xanh tai Thai Nguyén s€ dugc chia thanh 5
chuong chinh. Cac chuong va muc tiéu ctia mdi chuong nhu sau:

Chuwong 1. Gi6i thiéu: Chuong nay s& giéi thidu vé bao cao va muc dich cia no,
cung v6i thong tin vé nganh cong nghiép che, cong nghé khi hoa sinh khdi, phu pham néng

nghiép.
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Chuong 2. Cong nghé VCBG trong sin xuit ché xanh: Chuong nay s& cung cp
thong tin vé cong nghé VCBG va cach n6é duoc ap dung trong san xudt ché xanh. Trinh
bay cac dic diém k¥ thuat cta thiét bi VCBG va cach hoat dong.

Chuong 3. Phin tich Chi phi ciia viée wng dung cong ngh¢ VCBG vao sian xuit
ché xanh: Chuong ndy s& phan tich cac chi phi lién quan dén viéc 4p dung cong nghé
VCBG trong san xudt ché Xanh, bao gdm chi phi dau tu ban dau, chi phi van hanh va bao
tri va chi phi nhién liu.

Chuong 4. Phan tich tac dong moi truwong va sirc khée cia cong nghé VCBG:
Chuong nay s& danh gia tac dong cua cong nghé VCBG dén méi truong va stc khoe cia
cong dong dia phuong, bao gdm giam thiéu phat thai khi thai va 6 nhidm mai truong, giam
thiéu tac dong dén sirc khoe cua ngudi lao dong.

Chuong 5. Két luin va Khuyén nghi: Chuong nay sé tong két két qua phén tich loi
ich va chi phi cua viéc 4p dung cong nghé VCBG trong san xuat ché Xanh tai Thai Nguyén

va dua ra nhitng khuyén nghi vé cach tin dung cong nghé nay dé dat duoc hiéu qua tdi da.
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CHUONG 2. UNG DUNG CONG NGHE KHi HOA SINH KHOI
TRONG SAN XUAT CHE XANH TAI THAI NGUYEN

2.1 Quy trinh sin xuat Cheé Xanh tai Thai Nguyén

Quy trinh san xuit ché xanh quy mé hé gia dinh va hop tac xa tai Thai Nguyén bao
gdm sau budc chinh nhu sau":

Buéc 1: Thu hai nguyén lidu ché bién ché: Day 1a budce dau tién va quan trong nhat
trong qué trinh ché bién ché xanh. Nguoi ta sé hai nhitng bup ché non vao thoi diém tra
ngon nhat dé dam bao chét luong cho ché. Sau khi hai xong, s& phai ché bién ngay dé dam
bao do tuoi.

Budéc 2: Lam héo so bd: La ché s& duoc phoi héo so bo dé rdo hoi nudce sin sang
cho cac budc ché bién tiép theo, tuy thudc vao diéu kién thoi tiét thi thoi gian 1am héo co
thé thay d6i.

Budc 3: Sao che, diét men ché: Dy 13 budc quan trong trong qua trinh ché bién ché
xanh. Muc d6 di€t men cang cao thi chat lugng che thanh phém cang cao. Dé diét men,
ngudi ta sir dung may sao kiéu thung quay duoc 1am ndng 1én 260-280°C rdi cho ché vao

de ti€u diét men co trong la che.

Hinh 0-4:Diét men ché bing may sao ché kiéu thing quay

Nhiét d6 va thoi gian diét men 13 hai yéu t6 anh huéng dén qua trinh diét men. Nhiét
d6 qua cao, che dé bi chay. Nhiét do sao ché thap dan dén chat lugng ché thanh pham thép.
Budc 4: Vo ché: Sau khi giai doan sao che hoan tat, cheé s& duoc dua vao may vo che
dé 1am xoan, giap va phd v& cAu tric té bao che, tao diéu kién cho qua trinh séy khd, phan

loai, dong gobi, bdo quan va van chuyén dé dang.
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Hinh 0-5: Vo ché bing may vo ché

Budc 5: Sao kho cheé: Sau khi dugc vo, che s€ dugc dua vao qué trinh sao lan dé dén
kho. Thoi gian sao lan khoang 15-20 phut véi nhiét do tir 150 — 200°C, 20 phut véi nhiét
d6 120°C va sao lién tuc véi nhiét dd 80-90°C cho dén khi che dat dugc d6 kho gion can
thiét, v6i d6 4m trong bup ché khoang 3-5%. Khi sao kho ¢ nhiét do 80-90°C, can phai
dam bao ché duogc quay déu tranh tinh trang kho khong déu tir trong 15i bup ché va diéu
chinh nhiét dé ché khong bi chay.

Budéc 6: Phan loai cheé, déng gbi va bao quan: Sau khi d3 dugc sao kho, ché can
dugc dé nguoi trudc khi tién hanh phan loai. Can ctr vao do vun nat cua tra dé chia thanh
céc loai nhu tra von, trd cam, tra bdom, tra bup. Sau khi da phan loai che, ché dugc dong
€01 vao cac bao bi phu hgp va bao quan trong moi truong kho rao, thoang mat va khong co
mui la.

Tir quy trinh ché bién ché xanh & Thai Nguyén, ta c6 thé thiy rang phuong phap ché
bién va chat luong cua san phém cheé phu thudc rat nhiéu vao nhiét do. Nhiét duoc st dung
trong hai budc quan trong 13 Diét men va Sao kho. Cac may sao ché dugc sir dung dé ché
bién ché xanh bao gdm thung quay bang thép hodc inox, co thé quay tron dé sao hodc sdy

ché déu hon. Nhiét s& dugc cung cap bén ngoai thung quay va 1am nong ché bén trong.

2.2 Thuec trang san xuat Che xanh tai Thai Nguyén

Dé san xuét ché xanh, nguoi ta su dung cac loai nhién li€u khéc nhau nhu cui, gas
hodc dién dé tao ra nhiét cho qué trinh ché bién. Mdi loai nhién liéu lai phai st dung véi
mot loai may sao ché khac nhau.

Hién nay, trén dia ban tinh Thai Nguyén c6 khoang 91.000 ho san xuét che, da ap

dung co gio1 hoa cho khau sao, vo cheé. Tuy nhién, chi ¢é trén 300 may sao che stir dung
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nhién liéu gas"!, con lai hon 90% céc hd san xuét van st dung cac thiét bi gian don (nhu
t6n quay) va chat dot tir cti dé sao siy che Vi,

Viéc st dung cii trong san xuat ché gy ra nhidu van dé nghiém trong, bao gém 6
nhiém khong khi va moi trudng san xuat, anh huong dén chat lugng che thanh pham, giam
gia tri kinh té cua san pham va tac dong khong t6t dén sirc khoe ngudi lao dong. Hon nira,
viée str dung cuii con gop phan gia ting tinh trang chit pha rimg dé khai thac cui.

Vi vay, viéc tim ra giai phap thay thé cho viéc sir dung cui dét trong san xut ché 1a
rat can thiét ¢é dam bao sy phat trién bén virng cta nganh ché, bao vé moéi trudng va dam

bao suc khoe cho nguoi lao dong.

2.3 Ung dung cong nghé VCBG vao san xuit ché xanh.

Cong nghé khi hoa sinh khéi duge ap dung vao san xuit ché xanh théng qua viée st
dung bép cong nghé VCBG, mot thiét bi dugc phat trién boi du an BEST. Bép cong nghé
VCBG st dung nhién li¢u dbt sinh khdi dé tao ra nhiét nang va duoc cAu thanh bai cac

thanh phan chinh sau:

- B9 tiép nhién liéu, c6 nap dong mé dé tao ra ap suat 4m trong budng khi hoa.
- Miéng thdi lira.

- Quat cip khi co thé diéu chinh téc d6 dé cung cap khi cho qua trinh khi hoa.
- Khay thu than duoc dit bén dudi budng khi héa.

Bép cong nghé VCBG dugc san xut tir vét liéu thép hodc inox voi kich thude phd
bién 1a 860 x 250 x 850 (mm), duoc trang bi banh xe & day dé d& dang di chuyén trong
qua trinh str dung. Hinh dang ctia bép duogc thiét ké dé dua sau vao 1o gach, gitip thay thé
bép ctii mot cach dé dang va t6i da hoa viéc cap nhiét cho qua trinh sao ché. Miéng thoi
lira ctia bép duoc dat & do cao khoang 400 (mm) tinh tir ddy bép, phi hop dé truyén nhiét
tryc tiép cho thung quay sao ché. Bén canh do6, bép con c6 van diéu khién ludng khi so
cap va thir cAp dé kiém soat ngon lira trong qué trinh van hanh. Thung tiép nhién liéu cua
bép chura ti da 20 kg cho mot 1an tiép, gitp giam thoi gian tiép lidu va tranh gian doan
trong qua trinh san xuat. Hién nay, bép cong nghé VCBG da duoc cai tién voi khay than
dé thu gom phu pham ran (than sinh hoc) sau qua trinh khi héa sinh khéi, gitp dé dang
thu gom than.
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Hinh 0-6: Bép cong nghé khi héa VCBG

Cach van hanh bép cong nghé VCBG tuong dbi don gian va khong doi hoi qua nhiéu
thao tac, giup tiét kiém cong viéc cho ngudi van hanh so véi sir dung cui. Dé bép cong
nghé VCBG hoat dong, nguoi st dung chi can dua nhién liéu qua miéng tiép nhién li€u,
két nbi quat cip khi va nhom 16 bang dén kho théng qua miéng tiép nhién liéu. Khi nhién
lidu bén lira, nguoi sir dung chi can dong nap miéng tiép nhién liéu dé tao moi truong ap
sudt 4m bén trong budng khi hoa, va diéu khién ngon Itra théng qua quat tiép khi va van.

Ngoai ra, bép cong nghé VCBG duoc thiét ké don gian va khong yéu cau trinh do ki
thuat cao dé san xuat. Diéu nay 13 mot trong nhitng diém manh cia cong nghé nay vi nd
phtt hop cho viée san xut dai tra tai cac xudng co khi nho 1¢ tai dia phuwong, gitp ngudi

dan d& dang tiép can véi bép cong nghé VCBG hon.

Hinh 0-7: San xuit bép cong nghé VCBG

2.4 Nhién liéu ciia bép cong nghé VCBG

Bép cong nghé VCBG dugc thiét ké dé st dung nhién liéu tir sinh khdi, bao gdbm céc
phé pham ndng nghiép trén dia ban. Cac nhién liéu ma bép VCBG sir dung c6 thé dugce liét

ké dudi day.
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2.4.1 Vién nén mun cua

Vién nén mun cua (hay con goi 14 vién gd nén hoidc vién nén gd) dugc san xuit tir cac
phé pham sinh hoc c6 ngudn gbc tu nhién nhuw mun cua tir qué trinh tinh ché hoic xé g,
mun cua tir tre nira, dim bao, ddu mau gd vun, canh ciy nho, than ciy ngd, miéng g bo
khong con kha ning sir dung va nhiéu nguyén liéu khac. Nhitng nguyén liéu nay khi dugc
thu mua s& duoc chia thanh hai nhém co ban: nhém tryc tiép dé san xuat vién nén mun cua
thuong c6 kich thude nho hon Smm nhu min cua, dim bao, va nhom gian tiép (can duoc
cat nghién nho trudc khi dua vao may nén) nhu miéng gd, canh cay, va nhiéu loai nguyén
liéu khac.

Trude khi dugce st dung, cac nguyén liéu nay s€ dugc sang loc dé loai bo tap chét va
chi 1ay nguyén lidu c6 kich thudc 16n hon hodc bang Smm. Sau d6, nguyén liéu s& dugc
dua vao hé théng sdy dé giam d6 4m dén muc thich hop nhat trudc khi dugc nén trong hé
théng nén. Két qua 1a cac vién nén mun cua cing, dong déu va khong can thém bat ky chat

phu gia hay héa chat doc hai nao khac.

Hinh 0-8: Vién nén mun cwa

Vién nén mun cua la mét loai nhién li¢u sach va than thi¢én véi moi truong, vi ching
dugc san xuét tir cac phé pham sinh hoc c6 ngudn gdc tu nhién va khong giy ra khoi bui
hay khi thai doc hai khi d6t chay. Chung ciing c6 kha nang chdy manh va téa nhiét cao,
gitip dam bao hiéu suit hoat dong cao cho bép cong nghé VCBG.

2.4.2 Sinh khdi tap cé sin tai dia phwong

Sinh khdi tap khac ciing duoc thir nghiém dé stir dung cho bép VCBG, bao gém gb
vun, canh qué bam, dam gS bam, canh keo va nhiéu loai khac. TAt ca nhiing loai sinh khoi
nay déu co san tai dia phuong véi lugng trit kha 16n va chi phi thap. Tuy nhién, dé phu hop
v6i kich thude sir dung ctia bép VCBG, chung can dugc cit hodc bam nho.
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Hinh 0-9: Canh ciy, vé cdy, dim qué bim

Hién tai, du 4n dang tién hanh thir nghiém nhiéu loai sinh khéi khac nhau dé cai thién
hiéu sut nhiét tot hon ddi voi ting loai sinh khéi. Viée sir dung cac loai sinh khéi nay

cling gop phan giam thiéu sy lang phi tai nguyén va bao vé méi trudng.
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CHUONG 3. PHAN TICH CHI PHI CUA VIEC UNG DUNG
CONG NGHE KHI HOA SINH KHOI

3.1 Khung phén tich chi phi

Bép cong nghé VCBG hién dugce sir dung dé cung cp nhiét cho mdy sao ché tai hai
cong doan quan trong 1a Diét Men va Sao Kho. Tuy nhién, khong phai toan bd quy trinh
san xuat ché xanh déu st dung bép VCBG, do d6 khi phén tich chi phi cua viéc 4p dung
bép VCBG, chi tap trung vao cdc chi phi phat sinh trong hai cong doan san xuit nay.

Y
- Y > A ¥ ‘/_ Vo - . = A 7,
*May sao ché bang bep VCBG *May sao ché bang bép VCBG

*Mdy sao cheé bang Cui « My vo che *Mdy sao ché bing Cui
*May sao ché bang Gas *May sao ché bang Gas
*May sao ché bang Pién *May sao ché bang Pién

Diét men B Sao kho

N

Hinh 0-10: Céc loai may trong qua trinh ché bién cheé

Céc chi phi lién quan dén viéc str dung bép cong nghé VCBG trong san xuit ché xanh

bao gom:

- Chi phi dau tu ban ddu: Bao gém chi phi mua sam bép céng nghé VCBG, cac
thiét bi va cong cu can thiét dé la'ip dat va st dung bép, chi phi van chuyén va lép
dat.

- Chi phi van hanh: Bao gém chi phi van hanh bép cong nghé VCBG nhu nhién
liu, dién ndng, chi phi bdo tri, stra chita va bdo dudng.

- Chi phi nhién li¢u: Bao gém chi phi mua nhién lidu va cac chi phi lién quan dén

viéc van chuyén va luu trit nhién liéu

Ngoai ra, dé so sanh chi phi giira viéc sir dung cong nghé VCBG va phuong thic ché
bién truyén thong, chiing ta can tinh toan chi phi sir dung cac may sao ché bang cui, gas,
dién trong cung hai cong doan san xuat: Diét Men va Sao khé. Qua do, ching ta sé& c6 dugc
cai nhin tong quan vé chi phi va hiéu qua cua viée sir dung bép VCBG so vdi cac phuong

phap ché bién truyén théng khac.
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Bép VCBG Cai bién
«Chi phi dau tir «Chi phi dau tir «Chi phi dau tir «Chi phi dau tir
«Chi phi van hanh «Chi phi van hanh «+Chi phi van hanh +Chi phi van hanh
«Chi phi nguyén liéu «Chi phi nguyén liéu «Chi phi nguyén liéu +Chi phi nguyén liéu

Hinh 0-11 Céc chi phi dwgc phan tich va so sanh

3.2 Thu thip dir li€éu va phwong phap phan tich
3.2.1 Thu thap dir li¢u

Phuong phap thu thap dit 1iéu cho bao c4do nay bao gém mot loat cac hoat dong nhu
khao sat, phong van, quan sat va thu thap dit liéu tir cac dbi twong lién quan dén qua trinh
san xuét ché va ché tao bép cong nghé VCBG tai Thai Nguyén, chi tiét tai phu luc 6.

Céac cudc khao sat s& duoc tién hanh dé xac dinh nhirng déc diém chinh cta cac ho
san xuat che, bao gdm quy mo san xudt, loai ché, phuong phap ché bién, cong nghé san
xudt, tinh trang hién tai cta bép sao ché va cac yéu té khac lién quan dén viéc ung dung
bép cong nghé VCBG.

Phong van s& dugc thuc hién vai cac ho san xuét che, cac co sd co khi ché tao bép
cong nghé VCBG va céc co sd ché bién vién nén dé thu thap thong tin chi tiét vé qua trinh
san xudt, ng dung céng nghé VCBG, chi phi san xudt va mirc 46 hiéu qua ctia cong nghé
nay. Ngoai ra, quan sat s& dugc thuc hién dé theo ddi qua trinh san xuat ché va sir dung
bép VCBG tai cac hd san xut. Thong tin dugc thu thip sé bao gém hiéu suét nhiét cia bép
VCBG, lugng nhién li€u ti€u thu va thoi gian s dung cia bép.

Tat ca cac thong tin thu thap dugc s& duoc st dung dé phan tich hiéu qua kinh té va

moi trudng cua viée ap dung cong nghé VCBG trong san xudt ché tai Thai Nguyén.
3.2.2 Phuwong phap phan tich

Phuong phép phan tich chi phi bao gdm céc budc sau:
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- Xac dinh gia tri bang tién cla tat ca cac chi phi phét sinh tir may sao ché dung
bép cong nghé VCBG tai 2 cong doan san xuat ché xanh 1a Diét Men va Sao
Kho trong sudt vong doi cua du an.

- Xac dinh gia tri bang tién cla tat ca cac chi phi phét sinh tir may sao ché dung
Cui, may sao ché dung Gas va may sao ché dung Dién tai 2 cong doan san xuit
ché xanh 1 Diét Men va Sao Khé trong sudt vong doi cua du an.

- Tinh toan gia tri hién tai rong (Net Present Value - NPV) cua cac chi phi phat
sinh tir may sao ché sir dung bép VCBG, Gas, Cui va Dién trong sudt vong doi

cua du an theo cong thuec:

NPV, Zn: G
cP = Lo~
e A+

Trong d6: C; 1a chi phi nam i; r 1 sudt chiét khdu (WACC)
So sanh céc gia tri hién tai rong NPVvcrc vo1 NPVcii, NPVgas, NPVpien s€ cho théy
viéc tng dung cong nghé VCBG vao san xuat ché xanh c6 hiéu qua vé mit chi phi hay

khong.

3.3 Cac gia dinh trong phan tich chi phi

Trong thyc té ¢6 rat nhidu yéu td san xuat (quy md, thiét bi, trinh d¢, tay nghé, thoi
gian...) khac nhau giira 91.000 ho san xuat Cheé tai Thai Nguyén, trong khi d6 bép cong
nghé VCBG chi tac dong dén 2 trong 6 bude san xuat ché. Vi vy dé phan tich chi phi mot
cach chinh x4c va ddy du cua cac may sao ché str dung bép cong nghé VCBG, Cui, Gas va
Dién, can thiét phai c6 mot sé gia dinh duéi day:

Gia dinh vé loai va s6 lwong may sao ché: Trong thuc té san xuét che, cac ho san
xuét st dung sd luong mdy sao ché khac nhau, tiy thudc vao quy mé san xuit. Ngoai ra,
loai may str dung ciing khac nhau, c6 ho dung cti dé sao ché, ding dién dé 1én hwong hoic
dung gas dé diét men két hop véi dung cui dé sao khé... Vi vay dé c6 thé phan tich dugc
chi phi phat sinh do mdi loai may sao ché, can phai gia dinh chi sir dung 1 trong cac loai
may sao ché (dung bép VCBG, dung Cui, Gas va Dién) cho 2 cong doan Diét Men va Sao
Kho, mdi cong doan véi ) lugng 1a 1 may.

Gia dinh vé k¥ thuit: trong thyuc t& hién nay, may sao ché cong nghé VCBG thudng
dugc sir dung cho giai doan Di¢t Men, it dugc st dung trong giai doan Sao Kho vi kho

khin trong viéc diéu chinh nhiét do%. Giai doan Sao Kho can phai diéu chinh nhiéu mirc
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nhiét khac nhau: 15-20 phut ¢ nhiét @6 tir 150 — 200°C, 20 phut ¢ nhiét do 120°C va sao
lién tuc & nhiét do 80-90°C cho dén khi ché dat dugc do kho gion.

Véi may sao che bang dién, hau hét chi dung cho giai doan Sao Khé, vi khong hiéu
qua cho cong doan Diét Men® mic du cic nha san xuit may sao ché van dua ra thong sd
ky thuat dap tng san xuat. Do vdy, can phai gia dinh may sao ché dung bép cong nghé
VCBG va may sao ché bang dién déu co thé dap tng san xuit cho cong doan Diét Men va
Sao Khé. Day ciing 1a muc tiéu trong twong lai gan cta hai loai may nay can phai dat duoc.

Gia dinh vé san lwgng san xuit: Mtc do san xuat s& anh hudng dén chi phi van
hanh va nhién li€u. Trong thyuc té, cong suét va murc tiéu thu nhién liéu cua mdi loai may
sao ché khac nhau va tay nghé, trinh d6 san xuat ché cia mdi ho ciing khac nhau. Do do,
can gia dinh rang san lwong san xuit cia cac may sao ché sir dung bép VCBG, gas, dién,
cti 13 nhu nhau. Trong béo cdo, gia dinh rang san lugng san xuit chung 1a 80kg ché thanh
pham mdi ngay.

Gia dinh vé thoi gian san xuit: Thoi gian san xuit ché thay d6i tuy vao sé luong
ché hai duoc trong ngdy (sau khi hai xong s& ché bién ngay dé dam bao do tuoi), thoi diém
thu hoach ch¢ va mua vu ché, va khac biét hoan toan gitra cac ho san xuét. Vi vay, can gia
dinh thoi gian san xuét trong ndm 1a nhu nhau cho cic phuong phap san xuét khac nhau.
Trong bao céo nay, gia dinh ring sb ngay san xuét ché 13 175 ngay (tinh tir thang 3 dén
thang 10 hang nim, khong tinh thir bay va chi nhat), day 1a s ngay chinh dé san xuét trong
nam. Viéc san xuat ciing dugc gia dinh s& duoc thyc hién lién tuc trong 175 ngay nay bang

cac phuong phép sir dung Bép VCBG, Cui, Gas va Pién.

3.4 Xac dinh cac chi phi:
3.4.1 Chi phi dau tw thiét bi

Trong qué trinh san xuat ché, may sao che 1a quan trong nhat. May sao ché c6 céu tao
chung gdom 16ng thép hinh try, quay tron bang dong co dién va cd co ché gia nhiét bén
ngoai thanh 10ng thép bang cac nhién liéu twong tng 13 Gas, Dién, Cui hoic bép cong nghé
VCBG.

May sao ché bing bép VCBG: Viéc tmg dung céng nghé VCBG vao san xuit ché
tai Thai Nguyén hién thong qua bép khi hoa sinh khéi bang cach hoan cai tir may sao ché

bang Cui. Bép nay dugc cac co so co khi trén dia ban san xuat va cung cap vdi gia ban 3
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triéu dong, bao gdm bép va quat so thoi'®. Bép ndy ¢ ciu tao nguyén bd hoan chinh, co
banh xe dé dé dang gan vao cac bép sao che bang cui.

May sao ché biang Cui: chi phi dau tu ctia bép cui bao gdm cac cau phan khong thé
thiéu 12 Long sao ché bang thép, mo to va budng dbt duge xay bang gach hodc xi ming.
Céc phan gan roi 1a quat so dé thdi lra. Thong thuong kich thude ciia 16ng sao ché bang
cui s& khoang ®850*D1200 mm, v&i stre chira khoang 10-20kg 14 ché/mé sao'!. Ngoai ra,
vi cti ddt tao ra nhidu khéi gay anh huéng cho xudng ché bién che, vi vay hau hét cac ho
san xudt déu lip dit hé thong hit khoi ngay trén may sao ché, chi phi cho hé théng nay
theo khao sat thyc té 1a khoan 3 triéu dong.

May sao ché bang Gas: str dung nhién lidu bang gas, dugc san xuit thiét ké nguyén
bd dé c6 thé sir dung ngay, khong can 1ap dit, bao gdm Long thép, mo to, dau dbt gas va
hé théng diéu khién. May sao ché trong bao cdo phén tich c6 kich thuédc thung sao
®820*D1577 mm, twong dwong kich thudc 1dng sao ciia may sao ché bang cui. Cong suit
sao sdy: 28kg/mé kh.

May sao ché bang Pién: sir dung nguyén liéu bang dién ap 3 pha, duoc san xut thiét
ké nguyén bo dé co thé sir dung ngay, khong can lip dit bao gém 10ng thép, moto quay
thung, bang diéu khién téc do, nhiét do. May sao che béng dién dua vao phan tich c6 kich
thude thung sao @880 x D1220mm twong dwong may sao ché bang Cui. Cong suit sao
sdy: 20kg/mé kho.

Bang 1: Chi phi dau tw thiét bi

(DVT: VNB)

May sao che

Chiphildan tix bing Bap May sao ch¢  May sao che May sao che

VCBG bang Cui bang Gas bang Dién
Long sao che,
Mo to, chi phi 6.000.000 6.000.000
xay dung
I(J)Il}egl Eh01 Illqt 260.000 260.000 Nguyén bo Nguyén bé
v thons 3.000.000
khoi
Bép cong nghé
VCBG 3.000.000
Tong cong 9.260.000 9.260.000 69.000.000 45.000.000
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3.4.2 Chi phi van chuyén, lap dit

Céac may sao ché bang Gas va Dién déu duoc thiét ké nguyén khéi, khong can lap dat,
va nha san xuit déu hd trg van chuyén dén co sé san xuit. Do d6, khong phat sinh chi phi
van chuyén lap dat di v6i hai loai may nay.

Di voi may sao ché bang Cui, phan xdy dung bé d& cho thung quay di duoc tinh
vao chi phi dau tu, do d6 khong c6 chi phi van chuyén lap dat phat sinh.

Bép cong nghé VCBG duoc thiét ké nguyén khéi va co thé lap dit vao may sao ché
sir dung cui 6 sin, viéc lap dit bang cach dua miéng bép VCBG vao ngay miéng tiép cui.
Bép c6 thiét ké gon nhe va c6 banh xe dé thuén tién di chuyén trong khu vuc san xuét. Vi
thiét ké nguyén bo, bép co thé 1ap dit vao vi tri thung quay ma khong doi hoi ky thuat 1ap
dit. Vi vdy, chi phi van chuyén va lip dit khong dang ké néu cac co sé co khi ban hang

huéng dan cu thé.
3.4.3 Chi phi bao tri stra chira

Déi voi may sao ché sir dung Bép VCBG, chi phi bao tri va sira chita thuong chi bao
gdm viéc thay miéng ton dudi day 16 sau 1 nim st dung véi chi phi khoang 200.000
VND/lan. Con ddi v6i quat so thoi bép, can bao tri mot 1an trong ndm véi chi phi khoang
100.000 VND.

Dbi véi may sao ché sir dung Cui, chi ¢6 quat so thoi bép can phai bao tri v6i chi phi
100.000 VNB/nam.

Déi v6i may sao ché sir dung Gas va Dién, khong can bao tri stra chira. Nha san xudt
cung cip chinh sach bao hanh 12 thang ké tir ngdy hoan thién lap dit va vin hanh. Pdng
thoi, nha san xuét s& bao tri may sao che béng gas hodc dién tron doi tai dia diém lép dat

san pham.
3.4.4 Chi phi nhién li¢u

May sao ché sir dung bép VCBG: Bép cong nghé VCBG duoc thiét ké dé c6 thé dat
duoc 1oi ich 16n vé nhiét luong va khong co6 khi thai doc hai, dong thoi sir dung nhién liéu
1a sinh khéi va tan dung phé phidm nong nghiép trén dia ban. Tuy nhién, ¢ giai doan dau
cua du an, bép cong nghé VCBG hién chi st dung vién nén mun cua lam nhién liéu. Cac
phu phdm néng nghiép khac nhu canh cdy, dim gb va canh cdy bam van chwa duoc sir

dung, theo khao sat thuc té hién nay. Do dé, chi phi nhién liéu khi st dung bép cong ngh¢
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VCBG s& 1a chi phi vién nén mun cua hodc vién nén gd, voi muc gia dao dong tir 3.300
dén 3.700 VND/kg'2.

May sao ché sir dung Cii: Cuii 14 nhién liéu truyén théng va pho bién dé san xuat
ché xanh tai tinh Thai Nguyén. Cui dugc mua theo xe, mdi xe 30 khoi, gia cui bién dong
theo mua san xuat tuy nhién murc bién dong khong 16n. Hién nay gia cui trung binh la
550.000 VND/khdi (gia dd bao gém chi phi van chuyén dén dia diém san xuit)!?. Dé dam
béo san xuét lién tuc va 6n dinh chi phi nhién li¢u, cac ho san xuét déu du trir cui. Nhu ciu
du trir cui tuy thudc vao kho chira va quy mo san xuét ctia mdi ho, mirc du trit cui thong
thuong tir 3 dén 6 thang san xuat'*. Viéc du trir cti dét s& phat sinh chi phi co hoi cua
ngudn von, nghia 14 vai sb tién dung dé du trir cui sé tao ra tién 13i néu giri vao ngan hang.
Chi phi co hoi cua vbén ndy duge wdc tinh theo 131 suat ky han 3 thang cta ngan hang:
6%/nam'>.

May sao cheé sir dung Gas: Gas sir dung dé san xuit ché 13 gas cong nghiép, va duoc
cung cip cho cac ho san xuit dudi dang binh gas 45kg. Viéc tiép nhan nhién liéu ciing rat

don gian, vi cac dai ly gas thuong s€ giao hang tan noi cho khach hang.

Bing 2: Gia gas cong nghiép

Gas dung dé san xuit ché xanh Ponvitinh  Gia (VND)

Gi4 gas cong nghiép 45kg thoi diém thang 11/2022'¢  VND/binh 45kg 1,250,000
May sao ché sir dung Pién: Ngudn dién sir dung cho cic may sao ché bang dién la
dién 3 pha. Hién tai, c6 hai loai mirc gid dién: gia dién theo cong to 3 gia va gia dién theo
cong to 1 gia theo biéu gia ban dién cia EVN. Chi phi ldp dat dién 3 pha ban ddu dao dong
tor 5-7 triéu déng tuy vao khoang cach cia h san xuét v6i tram dién. Do mdi hd c6 mot
gio san xuat khac nhau, ching t6i str dung biéu gia dién 3 pha 1 gia dé phan tich thay vi sir

dung muc gia dién theo gio.
Béang 3: Gia dién 3 pha kinh doanh

Gis dién 3 pha cho san  Oié ban di¢n (d%g/kWh) chwa  Bao gom tohué VAT
cuht thué (10%)
Cong to dién 1 gia 2.666 2.933
3.4.5 Chi phi van hanh

Trong bao cdo, chi phi van hanh 1a téng chi phi dé cic may sao ché hoat dong trong

qué trinh san xuat. D61 vdi cac may sao che, do cau tao don gian, chi phi van hanh chu yéu
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1a chi phi nhan céng dé van hanh cac may sao ché. Bo cdo chi phan tich chi phi nhan cong
van hanh cac loai may sao sdy khac nhau, khong bao gdm chi phi nhan cong tryc tiép san
xuét cheé. Tuy thudc vao ciu tao va tinh ning cia may sao ché, s& phat sinh cac chi phi
nhan cong van hanh khac nhau, nhu sau:

May sao ché sir dung Cii: Dé van hanh may sao ché bang cili, cic cong viéc can
1am gdm: Sap xép cui vao kho chira, bd cai dé c6 kich thudce phu hop, dwa cii tir kho chira
dén vi tri cac may sao che, nhom 16 sao che, duy tri nhiét lvgng phu hop cho qué trinh Diét
Men hoac Sao Kho bﬁng céch diéu chinh luwong cui vao 10....Khi hét cui lai 1ap lai cac budc

trén.

Hinh 0-12: Lao ddng ni truc tiép san xuat va lao dong nam vin hanh may sao ché bang ciii

Céc cong viée trén déu yéu ciu sirc khoe do d6 nhan cong van hanh bép cii hau hét
phai 14 dan 6ng. Dé van hanh 2 may sao ché bang cui, theo thuc té khao sat chi can mot
nhan cong thyc hién trong sudt qua trinh sao sy.

May sao ché sir dung Bép VCBG: Quy trinh van hanh cong nghé VCBG tuong ddi
don gian va khong yéu cau nhiéu thao tac, gitp tiét kiém mot phan coéng viée so voi may
sao che st dung cui.

Déi vé6i bép cong nghé VCBG, dung tich thung chtra nhién liéu quyét dinh thoi gian
van hanh. Vé&i 20 kg vién nén, bép VCBG c6 thé hoat dong lién tuc trong khoang 3 gid
ddng hd ma khong can nhan cong canh lira hay tiép thém nhién liéu. Vién nén ciing co
trong lwong nhe, cho phép tiép nhién liéu mot cach dé dang, ngay ca v6i nhan cong la phu
nt.

Thong qua khao sat thuc té, da chimg minh dugc rang may sao ché str dung bép cong
nghé VCBG khéng doi hoi nhin cong van hanh va nhan cong truc tiép tham gia san xudt
ché ciing c6 thé dam nhan vai tro van hanh may sao ché trong qua trinh san xuét, t6i vu
hoa hiéu qua san xuat ché.
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Hinh 0-13: Cong nhén nir vira sin xuét vira vAn hanh may sao ché bang bép VCBG

May sao cheé sir dung Gas: day 1a mot thiét bi dugc thiét ké dé van hanh don gian,
v6i chi viée sir dung cong tic dé bat va tait may. Khi can thay gas, nha cung cp gas s& giao
va thay thé cho may, giup tiét kiém thoi gian va cong strc ciia nhan cong. Do vay, may sao

ché sir dung Gas khong doi hoi nhan cong van hanh va nhan cong tryc tiép tham gia san

xuat che cling c6 thé ddm nhén vai tro van hanh may sao che trong qua trinh san xuat.
B ﬁupr

Hinh 0-14: May sao che bz"mg gas

My sao ché sir dung DPién: duoc thiét ké dé van hanh dé dang, véi chi viéc sir dung
cong tac trén bang di€u khién, do d6 may sao che st dung di¢n cling khong yéu cau nhan
cong van hanh, nhan cong truc tiép san xuat cling co thé la nguoi van hanh may sao che

trong qua trinh san xuat che.
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Hinh 0-15: M4y sao ché bing dién
3.4.6 Cac thong sé chung khi phan tich chi phi

Vong doi du an: duoc wdc tinh 13 5 ndm cho cac mé hinh san xut ché xanh.

Pong tién sir dung va ty 1¢ lam phat: Trong bao cdo, dong tién sir dung 1 tién Viét
Nam dong (VND). Ty 18 lam phat trung binh ciia VND trong cac nam gan day 1a 4%'8, gia
dinh ty 1¢ lam phat tir ndm 2022 dén hét vong doi dy an khong ddi & mirc 4% va dugc st
dung dé phan tich tai chinh du 4an theo gia danh nghia.

Thoi gian Khéu hao thiét bi: Thoi gian khiu hao cho céc tai san c¢b dinh dugce tinh
theo Thong tu 45/2013/TT-BTC ngay 25 thang 4 nam 2013 cta B Tai chinh, d6 1a 5 nam
cho may moéc thiét bi. Thoi gian khau hao nay dugc xac dinh dua trén khao sat thuc té va
cac thong tin tir cac nha san xuit may sao ché bang gas va dién. Dua trén khao sat thuc té,
Thoi gian khiu hao ciia may sao ché bang Cui ciing 14 5 nam, tuy nhién riéng d6i véi bép
cong nghé VCBG, thoi gian khau hao duogc wdc tinh 13 3 nam'.

Suit chiét khdu: phu thudc vao nhiéu yéu t6, bao gdm nganh cong nghiép, dy 4n cu
thé, rii ro va thi truong tai chinh hién tai. Thong thuong nguoi ta thuong sir dung suat chiét
khau trong khoang tir 8% dén 12% lam thudc do dé tinh toan NPV chi phi. Vi vay, suét

chiét khau sir dung trong bao cao 1a 10%/nam?.

3.5 Tong hop gia tri hién tai cia chi phi
Két qua tinh toan NPV (Net Present Value) chi phi cua cac loai may sao ché nhu sau:

- May sao ché sir dung dién: NPVpign = 625,011,592 VND. Chi tiét tinh toan dugc
thé hién trong phu luc $6 3.

- May sao che str dung gas: NPVgas = 1,610,316,045 VND. Chi tiét tinh toan
duoc thé hién trong phu luc sb 4

- May sao ché st dung cui: NPVcui = 759,503,421 VND. Chi tiét tinh toan dugc
thé hién trong phu luc s6 1

- M4y sao ché sir dung bép cong nghé VCBG: NPVyceg = 717,963,114 VND.
Chi tiét tinh toan duoc thé hién trong phu luc s62

Két qua trén cho thay chi phi sir dung may sao ché bang dién 1a thap nhat, trong khi

chi phi sir dung méy sao ché bang gas 14 cao nhat. Pong thoi, chi phi sir dung may sao che

bang bép cong nghé VCBG thap hon khoang 5% so véi sir dung may sao ché bang cii.
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1,610,316,045

NPV DIEN NPV GAS NPV cUI NPV VCBG

Hinh 0-16: NPV chi phi

Mic di may sao ché bang dién co chi phi thdp nhét, nhung trong thuc té, chua duoc
sir dung rong rii. Nguyén nhan 1 cong nghé gia nhiét biang dién chua dap ung duoc ky
thuat ché bién che, dic biét la trong cong doan dié€t men che. Ngoai ra, viéc lép dat dién 3
pha dé san xuét ché con nhiéu han ché do phu thudc vao khu vuc san xuét co gﬁn ludi dién
hay khong. Thai Nguyén c6 dién tich trdng ché hon 22.399 ha, cac co s& san xuit ché lai
nam rai rac va gan ving nguyén lidu dé sau khi thu hai ché c6 thé san xuat ngay dé dam
bao do tuoi ciia ché. Do d6, khong phai ho san xuat nio ciing c6 thé tiép can ngudn dién 3
pha dé san xuat che.

Chi phi str dung may sao ché bing gas 13 cao nhit nhung trong thuc t& mot s ho van
sir dung vi loi thé vé quy mé va thoi gian cta loai may nay. Vi ning suat cao, thoi gian
san xuat nhanh nhung chi phi dau tu rat Ién, may phu hop cho san xuit quy mé coéng nghiép
va ché bién cac loai ché c6 gia tri cao. Hién nay, toan tinh Thai Nguyén chi c¢6 khoan 300
may sao ché bang gas?'.

Diéu dang cht y 1a may sao ché sir dung bép cong nghé VCBG giup tiét kiém chi phi
hon 5% so v6i may sao ché bang Cui. Vi chi phi san xuat thip hon, doanh thu khong d6i
s& 1am loi nhuan cho cac ho san xuét ché ting 5% néu chuyén d6i sang may sao ché bang
bép cong nghé VCBG. Tinh Thai Nguyén c6 khoan 91.000 hd san xuat thi trong d6 hon
90% cac ho san xuat van sitr dung may sao ché bang Cui, do d6 loi ich nay sé& ting 1én theo
ty 1& chuyén doi sang bép cong nghé VCBG va quy md san xut vi theo giai dinh ctia bao
c40, quy mo san xudt chi v6i 2 may sao ché va san luong ché thanh phim mét ngay 1a

80kg.
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Chi phi cua viéc st dung mdy sao ché bang dién va may sao ché bang bép cong nghé
VCBG la thap nhét, do d6 trong thuc té c6 thé két hop hai loai may nay dé t6i uvu hoa san
xuét va giam chi phi, ddng thoi ciing bd sung cho nhau nhitng tinh ning chua hoan thién.
Do d6 viéc tmg dung bép cong nghé VCBG di tao thém su lya chon dé tiét giam chi phi
san xuit che, gia tang bién lgi nhuan.

Chi phi san xuét giam cong thém viéc chuyén d6i tir may sao ché bing cui sang sir
dung bép cong nghé VCBG rat don gian va nhanh chéng, khong phat sinh thém chi phi
chuyén ddi lap dat*2. Vé6i nhitng loi ich trén, cic hd san xuat ché tai Thai Nguyén s& co
dong luc 16n dé thyc hién chuyén doi sang st dung may sao ché biang bép cong nghé
VCBG, tir d6 giup cho viéc tng dung cong nghé VCBG vao san xuit ché trd nén kha thi

va dugc pho bién rong rai trong tuong lai gan.

3.6 Cac tiac dong kéo theo khi cong nghé VCBG dwgc sir dung trong san xuat
Che

Sau khi phan tich, viéc tng dung cong nghé VCBG vao san xudt ché xanh tai Thai
Nguyén duge chimg minh 13 ¢6 hiéu qua vé chi phi va kha thi trong viéc ap dung dai tra..
Véi tiém ning d6, viéc tmg dung bép cong nghé VCBG vao san xuat ché xanh & quy mo

16m s& kéo theo mét sb tac dong nhu sau:
3.6.1 Thi truong sinh khoi

Nhién liéu cua Bép cong nghé VCBG la sinh khéi duwoc 1am tir cac phé phdm nong
nghiép nhu mun cua, triu, rom, cti bam. .. Khi cong nghé¢ VCBG duoc irng dung rong rai,
s& tao ra nhu cau rat 1on vé sinh khdi, déng thoi thic ddy phat trién thi truong giao dich
mua ban va nghién ciru va ché bién nhién liéu tir sinh khéi va phu pham nong, 1am nghiép.
Ngoai vién nén tir mun cua, cac nhién li€u sinh khéi khac nhu canh cdy, vo cdy, dim go,
cti bam ciing s& duwgc nghién ciru dé c6 thé lam nhién liéu cho san xuat ché xanh, gop phan
tai ché cac phu pham ndéng nghiép va giam 6 nhiém méi truong. Hién nay, cac thi trudng
sinh khdi cling budc du hinh thanh thong qua viéc hinh thanh gia cua cac sinh khéi, vi du
nhu gia mun cua 1a 1.000 VND/kg, gia canh cay va vo cay la 600 VND/kg, gia dim gob va
cui bam 1a 2.200 VND/kg?3
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Hinh 0-17: Day chuyén san xuit Vién nén va diy chuyén thir nghiém sin xuit canh bam

Viéc phat trién thi truong sinh khéi c¢6 thé tao ra nhiing co hdi kinh doanh méi cho
céc doanh nghiép trong linh vire ché bién va san xuat nhién liéu sinh hoc. Pong thoi, con
g6p phan giam thiéu sy lang phi cac phu pham nong nghiép va giam tac dong tiéu cuc 1én
moi trudong.

Néu quy mé san xuét ché xanh tai Thai Nguyén tiép tuc ting, thi trudng vién nén sinh
khdi s& tiép tuc phat trién va dem lai gid tri kinh t& 16n hon. Dy kién nim 2022, véi san
luong ché xanh thanh pham 13 44.000 tin, gia tri thi truong vién nén sinh khéi c6 thé dat

trén 523 ty ddng moi nam (chi tiét theo phu lyc sd 5) .
3.6.2 Thi trudng co khi ché tao cac san pham tng dung cong nghé VCBG

Viéc str dung bép cong nghé VCBG trong san xuit ché cling s& mé rong thém thi
truong co khi ché tao trén dia ban tinh Thai Nguyén. Véi 91.000 ho san xuét ché tai tinh
Thai Nguyén, viéc ing dung bép cong nghé VCBG sé& dem lai nhu cau san xudt cac thiét
bi tmg dung cong nghé VCBG, tao ra thi trudng c6 gia tri hon 163 ty ddng mdi nam (chi
tiét theo phu luc ) 5). Céc co so co khi trén dia ban s€ c6 co hdi phat trién bé“mg cach san
xuét, nghién ciru va cai tién cac thiét bi cong nghé VCBG, dap ung cho nhu cau san xuat

cua cac ho gia dinh hodc doanh nghiép san xuat che.
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Hinh 0-18: Thiét bi ché bién ché cao cap sir dung cong nghé khi héa sinh khéi VCBG

Thi truong co khi ciing s& hinh thanh théng qua viéc san xuat va kinh doanh céc thiét
bi, linh kién phuc vu cho san xuit bép cong nghé VCBG, tao ra mot chudi cung tng day

du tai dia phuong.
3.6.3 Thi trwong than sinh hoc

Mot san pham phu trong qua trinh sir dung bép cong nghé¢ VCBG la than sinh hoc.
Thong qua khao sat thuc té, cac ho san xudt ché tmg dung bép cong nghé VCBG va st
dung than sinh hoc dé 1am phan bén cho cay trong vudn.

Khi bép cong nghé VCBG dugc tng dung rong rii trén quy mé toan tinh Thai
Nguyén, loi ich cua than sinh hoc s& dugc khai thac va quy mo san xuét than sinh hoc s&
tang 1én. Thi trudng than sinh hoc nay khong chi duge sir dung dé san xuat phan bon hiru
o, ma con c6 thé duoc st dung trong nhiéu linh vuc khac nhu loc khong khi, lam dep.

Véi quy mo du 16n, thi truong thu gom va buon ban loai than nay sé dugc hinh thanh
dé phuc vu nhiéu muc dich khac nhau. Dy kién, thi truong than sinh hoc s€ dat gia tri

khoang 238 ty ddng mdi nam (Chi tiét theo phu luc s 5).
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CHUONG 4. PHAN TiCH TAC PONG MOI TRUONG VA
SUC KHOE

4.1 Thu thip mau va phuwong phap phan tich
4.1.1 Thu thip miu
Hai loai mau khi dugc thu thap tai chd:

- Céc mau khi thai tir cac hé théng da c6 trude day va VCBG. Cac mau khi
nay duoc iy tir dng khoi thai hodc tai cac diém ro ri cia cac hé thong.

- Méu khi dugc 13y tai vi tri ngudi van hanh hé thong (cach 1ong siy khoang

Im).
Bang 4: Tém tit cac miu thu thip dwoc tir hi¢n truwong
o o i did Théidiem 1,04 miu khi
Cong nghg D!a diém thu thi:ip <

Khi nguoi van

Lo cii truyén A A4 \ R A 1a1 R
y Ho ché bién ché tu nhan Van hanh 6n  hanh

o (6ng Quy) dh Khi thai
. Khi nguoi van
Hop tac xi san xuat ché (\1]1?11111 hanh on  hanh
VCBG Trin Nam : Khi thai
Nap nhién ligu Khi o ri
. ’ Khoi dong 1o Khirori
Xudng co khi Hong Thang Vén hanh dn I
dinh
Lo dién Hop tac x3 san xudt che Van hanh én  Khi nguoi van
Lo gas Quang Minh dinh hanh

Thanh phan khi ctia cdc mau phan tich c¢6 thé cung cap goéc nhin sau sic vé
lugng khi thai tir cac hé thong nay cling nhu cac tac dong tiém tang cua chiing doi

v&1 moi truong va ste khde cia nguoi st dung.
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4.1.2 Phan tich thanh phan khi

Viéc phan tich cac mau khi duogc thuc hién ddi voi tirng mau. Modi thi/xi-lanh
chtra mau duoc két nbi véi thiét bi phan tich. Sau d6, khi duoc chiét xut tir vat
chtra va loc. Sau d6, khi da loc duoc dwa sang may sic ky khi (Agilent 990 Micro
GC) dé phan tich. Cac kénh 1dy mau khi da duoc thanh loc bang Argon va Heli dé
loai bo bat ky du lugng khi con sot lai nao tir cac phan tich trude d6. Nhiét do dau
vao cua sac ky khi duogc giit & 110°C trong sudt qua trinh phén tich. May sac ky khi
gitup xac dinh cac thanh phf?ln khi khac nhau nhu CO, CO», N2, Hz, CHa4, C2He, C3Hs,

V.V.

RW)

Gas sample collection from the field Micro Gas chromatography (990 Agilent)

Hinh 0-19: Thu thap va phan tich miu khi

Dé do ham luong bui min PM2.5, cac méau khi duoc hiit bai mot thiét bi chiét
xut sang bd phan ldy mau khong khi khéi lwong 16n (Sibata HV-RW). Thiét bi xac
dinh ¢& hat bén trong thiét bi 14y mau khong khi tach cac hat c6 kich thudc 16n hon
2,5 micromet va nhitng hat nho hon kich thudc nay. Sau d6, gidy loc co chira cac
hat bui min duoc can, va khoi lugng ctia PM2.5 dugc xac dinh bé“mg su chénh léch

vé trong luong.
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4.1.3 Phan tich nhién liéu thd va phu phiam rin

Nhién liéu sinh khéi tho (cui dét va vién nén) va cac san pham rin (than, tro)
duoc thu thap tir cac co sé ché bién ché khac nhau. Cac mau dugc nghién va sang
dé thu duoc hat c6 duong kinh nhé hon 1 mm. Phan tich dac tinh duoc thuc hién
dé xac dinh chat bay hoi (V) theo tiéu chuan ASTM D-3175, ham lugng tro (A)
theo tiéu chuan ASTM D-3174 va ham luong cacbon ¢ dinh (FC) (FCdb = 100 -
V - A). Phan tich nguyén t6 duoc thuc hién voi may phan tich nguyén tb
(PerkinElmer 2400 Series II) nham x4c dinh ham luong C, H, N, O, S.

Cac nhom chirc nang bé mat cua than sinh hoc duoc xac dinh thong qua
phuong phap quang phé hdng ngoai bién ddi Fourier (FT-IR), st dung may phan
tich Elmer Perkins Spectrum Two. Bot than dugc dua vao cong tinh thé kim cuong
va sau d6 duoc nén béng bta v6i lyc nén 40N. Phd FT-IR duoc ghi lai trong dai
song [4000, 500] cm™.

Do rong xbp cua than sinh hoc duge xac dinh bang ky thuat hip phu-giai hap
N2 st dung may phéan tich 2060 Micromeritics. Than sinh hoc dugc thoat khi & 573
K trong 6 gid trong chan khong trudc khi dua vao may phan tich. Phan tich hip
phu-giai hép dugc thuc hién & 77 K va dit liéu dugc thu thap trong pham vi ap suat
tuong d6i (p/po) [0, 0,99]. Dua trén cac két qua nay, tong dién tich bé mit riéng
(Seer) va tong thé tich 16 rdng (Veer) cua than duoc wde tinh bang phuong phap
Brunauer - Emmett - Teller (BET). Trong khi do, thé tich cua vi 16 (chiéu rong
<2nm) va trung 13 (chiéu rong trong khoang 2 va 50 nm) dugc ude tinh theo phuong

phép t-plot va Barrett-Joyner-Halenda (BJH) tuong ung.

4.2 Tac dong méi truong

Do chi phi trong d6i cao nén hé thong sdy ché sir dung khi d6t ty nhién hodc
dién chiém mot phan twong d6i nho trong cac hé théng sdy ché ¢ Thai Nguyén.
Phuong phéap phd bién nhat dbi v6i qua trinh sdy ché van 1a cac hé thong truyén
thong sir dung ctii d6t nho tinh don gian va chi phi. Do d6, viéc so sanh hé thong
VCBG vdi hé thong truyén thdng s& phan anh chinh xac nhét tic dong moi truong

cua hé thong mai nay doi vai mo hinh sy cheé ¢ Thai Nguyén.
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4.2.1 Giam phat thai CO; nh¢ tiét kiém nhién liéu sinh khoi

Dé danh gia tic dong méi trudng cua hé thdng gia nhiét, can phai két hop hai

dir liéu quan trong: dac tinh hoa ly ctia nhién liéu dau vao va muc ti€u hao nhién

liéu cho moi kg ché kho cia moi h¢ thong.

Trong trudng hop nay, bép cong nghé VCBG sir dung vién nén dugc san xuit

tir dam g6 tai ché va mun cua, trong khi hé thong truyén thong str dung gd nhién

lidu. Cac két qua phan tich dic tinh va nguyén té cua céac loai sinh khéi nay duoc

trinh bay trong bang sau:

Bang 5: Két qua phén tich dic tinh va nguyén t6 cia vién nén va gb

Nhién M \% A FC BD HHV C H (0] N S
licu [Was%] | [Wab%] | [Wab%] | [Wan%] | [kg/m3] | [MJ/Kkgas] | [%] | [%] | [%] [%] [%]
Vién 14,04 81,09 0,15 18,76 470,2 15,54 51,8 | 6,1 42,1 | <0,05 | <0,05
nén

Gd 24,05 87,20 0,20 12,60 480,8 14,63 50,5 | 6,3 43,2 | <0,05 | <0,05

M (Moisture): Bé am, V (Volatile) : Ham heong chdt béc, A (Ash): Ham lieong tro, FC

(Fixed-carbon): Ham lwong carbon c6 dinh, BD (Bulk density): Mdt dg khoi, HHV (Higher

Heating Value): Nhiét tri cao

Cé the thay, d0 am cua vién nén mun cua dugc xac dinh chiém 14,4% khoi

lugng, thap hon nhiéu so voi cti d6t (24,5%). Nhién liéu c6 d6 am thap hon dugc

coi 1a thich hop hon cho cac qua trinh chuyén d6i nhiét hoa hoc vi can it nang lugng

hon dé 1am kho sinh khéi trong qué trinh van hanh cia hé thdng. Vién nén mun cua

dugc xac dinh ¢6 ham lugng tro thép dang ké 12 0,15 wdb%, tuong tu cui ddt. Do

d6, qua trinh khi héa sinh khoi ciia vién nén mun cua sé tao ra it hon dang ké Iuong

chat vo co va khoang chat ¢ dang tro, din dén tac dong moéi truong do lugng chat

thai ran thap hon so véi cac nhién li¢u thd khac. Bén canh do, gia tri gia nhiét cua

vién nén mun cua dat duogc 1a 15,54 MJ/kg, cao hon so vdi cui ddt. Hon nita, ham

lwong nito va luu huynh trong vién nén mun cua da dugc xéac dinh 1a rat nho, thé

hién kha ning phat thai NOx va SOx 1a khong dang ké. Két qua nay cho thiy wu

diém cua vién nén mun cua lam nhién li¢u tho so véi cui truyén thong.
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Dua trén cac két qua dat duoc trong phong thi nghiém ciing nhu dit liéu vé
thoi quen sir dung cac hé thdng nay trong thuc té, quy trinh ché bién 1 kg ché thanh
pham bang may sao ché bang cti dugc wdc tinh can 8 kg cii trong khi véi VCBG,
chi tiéu ton 3.67 kg vién nén mun cua. Bang cach giam muc tiéu thu nhién liéu
xubng hai 1an, bép cong nghé VCBG sir dung vién nén mun cua giup giam dang ké
luong phat thai CO» trong qué trinh ché bién cheé. Udc tinh mirc giam phat thai CO»
hang ndm cua VCBG tai tinh Thai Nguyén dugc dua ra trong bang sau:

Bang 6: Uéc tinh mirc giam phat thiai CO2 hang nim cia VCBG tai Thai Nguyén

Gia thuyét - Luong ché dugc ché bién hang nam tai Thai Nguyén:
44.900 tin (nam 2022)
- Luong gd can thiét cho cac hé thong truyén thong:
352,000 tan
- Luong vién nén can thiét cho hé théng VCBG:
161,480 tan

- mco2 = mc (trong nhién li¢u) x 3.67

Phét thai CO; (cti) 0.505 x 3.67 x 352,000 = 652,397 (tAn)
Phat thai CO, (vién nén)  0.518 x 3.67 x 161,480 = 306,983 (tin)
Téng mcos (giam thiéu) = 345,395 tan

Luong giam phat 345,395 tin CO, hing nim s& gép phan tich cuc vao viéc
giam thiéu bién doi khi hau ¢ Viét Nam.

Ngoai bép cui truyén thong, cac co so ché bién cheé hién tai cling dung thém
c4 may sao ché bang dién va bang gas trong quy trinh xir 1y. Hai loai may nay
thuong dugce st dung trong cic cong doan yéu cau nhiét lugng cao va on dinh. Vi
co ché chuyén héa nhién liéu rin thanh dang khi ddt, cho hiéu suét cao va 6n dinh
hon, may sao ché st dung bép cong nghé VCBG c6 thé duge can nhéc sir dung phu
tro hodc thay thé may sao ché bang dién va may sao ché bang gas trong qua trinh
ché bién che. Chinh vi vay ma sy khac nhau vé lugng phat thai giita cac loai may
nay so voi bép cong nghé VCBG ciing can dugc can nhic dé co thé dua ra danh gia
toan dién vé tinh phu hop cua bép cong nghé VCBG. Mtrc do phat thai cia mdi

ngudn ning luong duoc trinh bay trong bang sau:
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Bang 7: Mirc dd phat thai ciia cac loai 10 d6t

. Nguf“)n Luon
Loai  phign wons Don vi Thi liéu tham khio
10 licu phat thai
http://www.dcc.gov.vn/van-
Lo bién £ ban-phap-luat/1082/He-so-
Ten | dm | OB ERMCORNT | e atiei e N i

2020.html

2006 IPCC Guidelines for
National Greenhouse Gas
Inventories”, Chapter 2
Stationary Combustion

Lo gas Khigas 0,0000561 tin CO2/MJ

Vién
VCBG " 0,000122  tAn CO2/ MJ
sinh
kh61 7 3 7
Dua trén két qua dinh lugng phat thai cua cac loai may sao che pho bién va
bép cong nghé VCBG, c6 thé nhan thiy bép cong nghé VCBG c¢6 murc d6 phat thai
thép hon so véi 10 dién van hanh béng dién luoi khoang hon 6.500 lan. Bén canh
d6, bép cong nghé VCBG c6 chi sd phat thai CO, 16n gip d6i so véi may sao ché
bang gas. Tuy nhién, yéu t6 an toan trong sir dung ciing can duoc dwa vao can nhic
khi viéc sir dung gas tiém 4n nhiéu nguy co chdy nd hon so véi bép cong nghé
VCBG va dién. Nhu vay, xét vé yéu to moi truong va an toan, bép cong nghé VCBG
chiém wu thé 16n so v6i hai loai may sao ché bang dién va gas. Pay co thé 1a co so
dé can nhic cai tién, phat trién bép cong nghé VCBG dé c6 thé tién t6i thay thé may

sao ché bang gas va dién trong qua trinh ché bién che.
4.2.2 Giam nhu ciu sir dung déat 1am kho chira cii

Mot trong nhiing lgi thé dang chu ¥ nhét ciia bép cong nghé VCBG da duge
nhimng nguoi sir dung truc tiép chi ra 12 giam dién tich dat can thiét cho cac hoat
dong sdy che. Viéc bép cong nghé VCBG sir dung vién nén cho phép loai b nhu
cau luu trix cii dét, trai nguoc voi cach 1am truyén thong. Nam 2021, toan tinh Thai
Nguyén san xuat 48.900 tan ché, can khoang 195.600 tan cui néu chi sir dung sinh
khéi nay. Xem xét mat do khéi do duoc 14 480,8 kg/m?, didu nay tuong duong véi

khoang 406,822 mét khéi gb nhién liéu. Hon nita, vi cti chi ¢ thé duoc thu thap
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trong nhirng thang nhat dinh khi thoi tiét kho rdo, nén viée dy trix va tich trit cai cho
ca nam, chiém mot lugng dién tich dang ké, 1a bat budc.

Nguoc lai, bép cong nghé VCBG sir dung vién nén da loai bo gan nhu hoan
toan nhu cau luu trir. Mot mang ludi cac nha san xuat vién nhién liéu da duogc xéac
dinh trong qua trinh khao sat thuc dja tai Thai Nguyén, chudi cung tng nay duoc
chtrng minh 13 c¢6 kha ning dap tng lién tuc nhu cdu nhién liéu ctia ngudi sir dung
VCBG. Vi ngudn cung cip vién nén nhién liéu 6n dinh va tai chd, nguoi st dung
VCBG khong con phai lo ling vé luong cui ton kho vi cac nha cung cap vién nén
trong khu vire ludn ¢ thé nhanh chong giao hang theo yéu cau. Theo tinh toan so

9

bd, moi hQ san xuat sir dung cui dé ché bién che can duy trit 57 khoi cii/nam.

Hinh 0-20: Dién tich 16n cin dé trir cii d6i véi hé thong sao ché truyén théng

C6 tong s6 91.000 ho san xuat & Thai Nguyén, 90% s6 do st dung cui dé ché
bién ché. Do d6, bang cach chuyén tir cac hé thong truyén théng sang bép cong
nghé VCBG, ngudi dung s& c6 mot lwong dién tich trong dang ké du diéu kién cho
nhiéu tng dung. Vi dy, sau khi chuyén ddi bép cong nghé VCBG vao nim 2021,
co s& ché bién ché Quang Minh d3 sir dung kho chtra cui trude ddy cua ho dé mé
rong quy mo san xudt véi thiét bi méi.

4.2.3 Tai sir dung sinh khoi g phé thai

Viéc tng dung Bép cong nghé VCBG cho phép sir dung cac vién nén co ngudn
gbc tir sinh khdi gb con sot lai tir qua trinh ché bién gd nhu mun cwa, canh cay va
diam gb. Néu hau hét cac hé thdng truyén théng & Thai Nguyén duoc thay thé bang
Bép cong nghé VCBG st dung vién nén, wéc tinh khoang 97.800 tin sinh khdi gb

thai s€ duoc tai st dung hang nam. Chi cach day vai nam, nhitng nguyén li€u nay
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bi bo phi hodc thu mua véi gia rit ré, nay duge cac xuwdng ché bién thu gom vé lam
vién nén gd. Do d6, chuyén d6i tir cui sang vién nén c6 thé giam thiéu dang ké cac
tac dong moi trudng cua qua trinh sinh ndng lugng.

Ngoai tién chat tir gd, vién nén sinh khéi co thé duoc san xuat tir cac loai phu
pham ndéng nghiép khac nhau nhu trdu, bi mia, 151 ngd, than cdy sin, v.v. (Alevanau
va cong su, 2011; Abedi va Dalai, 2019; Nguyén va Tsubota, 2020). Su da dang
trong céc tién chat du diéu kién cho nhién liéu lam ting dang ké tinh bén viing cua
toan bo qua trinh bang cach giam sy phu thudc vao gd dé lam nhién liéu. Gia cua
vién nén hién dang cao hon nhiéu so véi gd nhién liéu néu xét cing trong luong, va
su canh tranh trong viéc sir dung nguyén lidu gd ciing dang gia ting nhanh chong
do nhu cau vé vién nén cho cac ung dung khac nhu 10 hoi hoac xudt khau. Vi vay,
mot s6 doanh nghiép trén dia ban tinh Thai Nguyén da quan tim st dung cac loai
phu pham nong nghiép nay dé giam gia thanh san xuat vién nén, tang kha nang tiép
can cho nguoi dan.

Bén canh d6, viéc tmg dung Bép cong nghé VCBG thay thé cho bép cui truyén
thdng ciing gop phan han ché duoc tinh trang chit pha ring 1ay gd 1am nhién liu
dét. Thong qua khao sat thuc té, toan bod luwong cui nhién li¢u dung dé van hanh bép
16 sao ché truyén thdng dén tir hoat dong khai thac rimg nhé 1&, khong c6 kiém soat
chit ch&. Nhitng ndm gan day, hoat dong san xuat, ché bién ché tai tinh Thai Nguyén
tang truong manh mé, sy ting truong nay kéo theo nhu cu nhién liéu dét cua cac
co so ché bién ting vuot bac. Tuy nhién, viéc sir dung may sao ché truyén thong
v6i nhién liéu chinh 1a cui va gd kho rat d& dan dén hién tuwong khai thac gd bira
bai, gdy anh hudng x4u t6i moi trudng va can bang sinh thai. Chinh vi vay, viéc
chuyén dich tir sir dung nhién liéu gd, cui sang vién nén sinh khoi bang tng dung
cong nghé VCBG hoan toan co thé han ché nguy co chit phé rimg, gop phan bao
v€ mai truong va hé sinh thai.

4.2.4 Tiém ning sir dung than sinh hoc / than hoat tinh cho cic phwong phip
xur ly

Bén canh viéc sinh nhiét, cong nghé khi hoa cho phép ngudi dung VCBG thu

than sinh hoc tir quy trinh nhu mét san phém phu. Than sinh hoc ran duoc tao ra tir
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qua trinh khi hoa nguyén liéu sinh khdi c6 thé duoc sir dung tryc tiép 1lam chit cai
tao dat hodc dugc nang cap thanh than hoat tinh, mot chat hap phu véi nhiéu ng
dung gia tri cao. Than hoat tinh d4 dugc chirng minh 1 ¢6 hiéu qua trong nhiéu quy
trinh xtr Iy mdi trudng khac nhau, tir xtr Iy nude thai dén hap thu cac chét gay 6
nhiém khong khi (Balahmar va cong su, 2017; Indayaningsih va cong su, 2017).
Tuy nhién, cac dac tinh cua than sinh hoc chiu anh hudng rat 16n tir tinh chit cua
nguyén liéu sinh khéi. Do d6, dé xac dinh chinh xac chat lwong ciing nhu cac mg
dung phu hgp ctia than sinh hoc dugc tao ra tir cac don vi VCBG, vi¢c phan tich k¥
thuat cua than sinh hoc la can thiét.

St dung k¥ thuat hip /giai hip phu N2, cac thong s quan trong ciia bé mat va
cAu trac cta than sinh hoc dd duge xac dinh, cu thé 1a dién tich bé mat riéng, thé
tich 16 va sy phan bd kich thude 16 (Hinh 4-4). Céc déc tinh vat 1y ctia than sinh hoc

cling duoc do va két qua dugce trinh bay trong (Hinh 4-5).
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Hinh 0-21: Puong hip/giai hip phu N2 va phan b kich thwdrc 16 ciia than sinh hoc

M VM A FC [wg BD Stotal Viotal
[vo6]  [Wa %]  [War %] %] kgm’] (g (cm/g)
Than vién nén 07.24 15.52 5.08 79.4 538.5 311.43 0.167

miin cira

Hinh 0-22: Pac tinh vét ly ctia than sinh hgc

Két qua hap/giai hap phu N2 cho thay than sinh hoc thu thap tir bép cong nghé
VCBG c6 dién tich bé mat riéng (311,43 m?/g) va tong thé tich 16 (0,167 cm?/g)
tuong d6i cao. Nhiing két qua nay cho thiy than vién nén mun cua dugc tao ra tir

bép cong nghé VCBG c¢6 tiém ning duogc str dung lam tién chit cho san xuit than
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hoat tinh. Thong qua qua trinh hoat hoa, ca dién tich bé mit riéng va tong thé tich
16 s& duoc tang 1én do sy hinh thanh céac cau triic 16 rong x6p trong ma tran cac-bon
ctia than sinh hoc. Két qua nay dic biét quan trong trong viéc dinh gia phy pham
ran tir bép cong nghé VCBG, vi than hoat tinh thuong dwgc sir dung trong cac tng
dung gia tri cao (m§ pham, y t&) hon 14 than sinh hoc théng thuong (Mai va cong
su, 2019). Vi vay vé gia thanh, than hoat tinh thuong c6 gia tri hon nhiéu 1an so véi
than sinh hoc thong thuong.

Theo khao sat, than sinh hoc thu tir bép cong nghé¢ VCBG duogc 1am ngudi
ngay lap tirc bang nuéc nham han ché sy oxy hoa ciia than & nhiét d cao khi dugc
tiép xuc truc tiép voi khong khi trong méi trudng. Cach 1am hién tai s& gitp than
giit duoc ciu tric réng xbp, rat can thiét cho tat ca cac ing dung ctia than sinh hoc
nhu kha niang hap phu, kha niang giit nudc va khoang v.v... Tuy nhién, can luu y
tranh dé than qua am, c6 thé gay tiéu tén ning lugng khong can thiét cho qué trinh

7
A

say.

4.3 Tac dong dén sirc khoe
4.3.1 Giam tac dong tiéu cwc dén sirc khée con nguoi

Dit liéu phan tich thanh phan khi duoc trinh bay trong Bang 9. C6 thé thy,
thanh phan khong khi ma nguoi sir dung hit vao trong qua trinh van hanh bép cong
nghé VCBG tuong duong so may sao ché ddt cui truyén thong ciing nhu may sao
ché bang dién va gas. Hon nita, thanh phan cta khong khi vin hanh c6 ngudn gbc
tir ca 4 loai cong nghé déu duoc danh gia 1a twong ddi sach v6i thanh phan chinh 1a
N2, COz va Oz. Mot luong 16n PM2.5 dugc xac dinh tai hau hét cac nha may che
trong chuyén tham thyc dia, dao dong tur 850 dén 1050 pg/m3. Theo mot nghién
clru gan day, mirc do ndy co thé dugc hiéu rang do ling dong PM2.5 trong dudng
hé hép trén, cac ving khi quan va phé nang cua co thé nguoi roi vao khoang 6,4 x
105 pg/nam (Lyu va cong sy, 2022). Do d6, nhitng rai ro sitc khoe dang ké ddi vai
nguoi lao dong rat cé thé xay ra. Cac gia tri ndy ciing vuot qua dinh mirc trong
huéng dan vé chat lugng khong khi ctia T6 chirc Y té Thé gidi. Nam 2005, mirc
phat thai trung binh hang nim dugc khuyén nghi cao nhat ddi véi PM2.5 1a 10

png/m’. Ban sira d6i nam 2021 giam mot nira con sé d6, chi con 5 pg/m?®. Mirc phat
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thai trong 24 gior da thay dbi tir 25 pg/m? vao ndm 2005 thanh 15 pug/m?. Tuy nhién,

can luu y rang gia tri PM2.5 do duoc gan lién voi thoi gian hé théng sy ché hoat

dong, do d6 khong thé so sanh véi tiéu chuan cia WHO bang cac phép chia ty 18

don gian. Phép do PM2.5 trong 24 gid s€ cho phép so sanh chinh xéac hon.

Hon nita, theo ghi nhan ctia nhém khao sat, hé théng sdy ché cho phép khong

khi néng luan chuyén trong hé thdng sy kin trudc khi thai ra ngoai theo dudng dng

khoi. Do d6, lugng bui min sinh ra tir qué trinh d6t chdy, ca tir bép cong nghé VCBG

va may sao che sir dung cui, thai ra noi nguoi st dung van hanh la khong dang ke.

Thay vao d6, bui min dugc tao ra tir cac hoat dong khac cua qua trinh séy ché, chfmg

han nhu dao ché trong qua trinh siy, xay ché tuoi, ... Do d6, d6i v6i hoat dong ché

bién che, tac dong dén phat thai PM2.5 tir viéc sir dung bép cong nghé VCBG thay

cho cho may sao ché dot gb truyén thong 14 khong dang ké.

Khi van
hanh
VCBG
Khi van
hanh
Bép Cui
Khi van
hanh 10
dién
Khi van
hanh 10
gas

Khi thai
Bép Cui
Khi thai
10
VCBG

880

1050

980

850

1040

980

Bang 8: Két qua thanh phan khi

N2

76,61

76,49

76,15

76,18

76,38

76,17

CO:

0,53

0,51

0,63

0,56

2,35

0,77

(0))

22,86

22,99

23,22

23,26

19,73

23,06

CO H: CHs CHs C:Hs C:H2

0 0 0 0 0,005 0

0 0 0 0 0,005 0

0 0 0 0 0,002 0

0 0 0 0 0,001 0

0,81 0,73 0 0 0,004 0

0 0 0 0 0,003 0

Su khac biét chinh duoc tim thy trong khi thai phat ra tir may sao ché dét cii

truyén thong, két qua phan tich cho thdy diu vét ctia CO (0,81% thé tich) va Ha

(0,73% thé tich). Dé dé hinh dung hon, diéu nay c6 thé dugc chuyén thanh mot
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luong 9.200 mg/m3 CO va (mat d6 CO = 1,14 kg/m?) va 611 mg/m® Ha (mat do Ha

=0,0837 kg/m?), cao hon bét ky tiéu chudn nao c6 thé chip nhan duoc d6i voi khi

thai. CO 1a mot loai khi doc co thé gdy chét nguoi ¢ nong do cao. O ndng d6 thap

hon, CO c6 thé gy ra cac triéu ching ngd doc nghiém trong do CO tich tu trong

mau va thay thé oxy trong cac té bao mau. Nong do cao cua khi nay c6 thé gay ra

moi trudng thiéu oxy. Theo bang dir liéu an toan vé CO, & mirc khoang 900—1.000

mg/m?, nguoi chiu anh huéng c6 thé mét y thirc va suy sup sau vai phat. Trong khi

do, Ha c6 thé gy ra céac triéu chiing cho nguoi hit phai nd, bao gdom dau dau, u tai,

chéng mat, buon ngu, bat tinh, buén ndén, nd6n mura va suy nhugce tat ca cac giac

quan. Mic du nong d6 CO va Ha tir khi thai c6 thé khong phai ltic nao ciing cao nhu

vay, nhung khong thé bo qua nhiing tic dong tiém an ddi véi suc khoe. Trong khi

d6, cac mau lay tir cac dia diém khac nhau ma bép cong nghé VCBG dugc 4p dung

khong c6 ddu hiéu cua CO, do d6, bép cong nghé VCBG c6 thé duoc coi 1a sach

hon va it doc hai hon so v&i mdy sao che dot cui truyén thong, xét vé thanh phan

khi thai.

4.3.2 Tac dong tich cwc dén sirc khoe tinh thin

Qua cac cudc phong vén truc tiép, da s ngudi st dung bép cong nghé VCBG

cho réng thiét bi khi hoa mang lai cho ho su thoai mai hon trong van hanh so voi

may sao ché d6t cuii truyén thdng, do nhitng 1y do sau:

Khong phai quan tim nhiéu dén viéc kiém tra va nap nhién liéu, ngudi
dung bép cong nghé VCBG thiy tién loi hon so véi may sao ché dot cii
truyén thong.

Hon nita, ngudi ding ciing quan sat thdy rang bép cong nghé VCBG hoat
dong 6n dinh & nhiét dd cao hon so véi may sao che ddt cui thong
thuong. Do d6, ho cam thiy tin tudng hon vao chét luong ctia san pham
so v6i chit lwgng ctia may sao ché d6t cui truyén thong.

Nguoi dung khong phai quan tim nhiéu dén thoi tiét nhu trude day, vi
diéu nay co6 mbi lién hé tryc tiép v6i chat luong cii du trir trong nha cia

ho trudce day.
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- Nguoi dung rang thiét ké cua bép cong nghé VCBG hép din va 1am cho
cong viée say ché cta ho tro nén chuyén nghiép hon trong mét khach

hang.

Nhin chung, c6 thé thiy rang bép cong nghé VCBG mang lai nhiing tac dong
tich cuc dén strc khoe tinh than cta ngudi diung bang cach giup ho thdy “an tim”

hon.
4.3.3 Tiét kiém nhin cong trong viéc chuin bi nhién liéu

Bép cong nghé VCBG khong chi anh hudéng dén ngudi st dung, viée ap dung
cong nghé nay cung voi viée thay thé gd bang vién nén lam chit ddt ciing giup giam
thiéu nhan luc. Chu céc co s& ché bién ché cho rﬁng ho khong can thué hodc chi
dinh 1-2 cong nhan lam céac cong viéc nhu sép xép, don dep kho chura, phan loai,
bam nho, cét cui. Nhitng cong viéc nay thudng rat ton thoi gian va cong sirc ma
mure lwong lai kha thip.

Bing cach chuyén tir gb sang vién nén sinh khéi, viéc chuin bi gd dugc loai
b6. Voi nhiéu thoi gian ranh hon va sy phat trién cua thi truong bép cong nghé
VCBG va vién nén sinh khdi, su chuyén dich lyc luong lao dong tir nhitng cong
viéc nang nhoc v6i mirc lwong thap sang nhirng cong viéc dugce tra luong cao hon
c6 thé dién ra. Do d6, str dung bép cong nghé VCBG co thé tiét kiém mot lugng
nhan lirc dang ké khoi bi lang phi.

4.3.4 Nguy co dnh huéng xiu dén sirc khée con nguoi trong qua trinh hoat

dong khong 6n dinh

Tuy nhién, bép cong nghé VCBG c6 thé gy ra nhitng anh hudng tiéu cuc dén
strcc khoe con nguoi néu khong dugc ché tao va st dung hop 1y. Theo quan sat trong
qua trinh khao sat thuc dia, co su ro ri khéi/khi thai dang ké trong qua trinh khai
dong va tiép nhién liéu cta bép cong nghé VCBG trong trudng hop ngudi sir dung
khéng van hanh dang cach. Hién twong ro ri khoi/khi thai tai cac diém tiép giap doc
theo b khi hoa khi hoat dong & trang thai on dinh & mot vai bép cling dugc ghi

nhan, chimg t6 chit luong gia cong bép chua dugc dong déu.
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Bang 9: Két qua thanh phan khi tir VCBG trong qua trinh hoat dong khong 6n
dinh

Thanh phan khi (%)

STT | MAu khi N2 [CO:| O co H» CHs | C:Hy | C2Hg | Ca2Ha
1 | Khiroritirvan | 70,05 | 1,61 | 17,64 | 7,99 | 1,89 | 0,81 | 0,005 | 0,004 0
hanh 6n dinh
VCBG

2 | Khiroritirnap | 72,58 | 1,02 | 21,92 | 2,23 | 1,46 | 0,79 | 0,007 | 0,003 | 0,001

nhién liéu
VCBG

3 | Khiro ritirkhéi | 72,98 | 1,69 | 21,09 | 1,71 1,74 | 0,76 | 0,008 | 0,004 | 0,001
dong VCBG

Céc thanh phan cua khi 10 i duge trinh bay trong Bang 9. Trong tit ca cac
mau khi 10 ri duoc thu thap va phan tich, ham luong cao dang ké cua khi dé& chay
nhu CO, H», va tham chi ca CoHa, CoHe va CHa (khi thai manh) da dugc xéac dinh.
Mic du cac cong doan nay chi tao ra khoang 5 phut tiép xtic voi khi thai, nhung két
qua nhu vay cho thiy khi ro ri tir qué trinh van hanh VCBG ¢6 kha ning anh hudng
tiéu cuc dén strc khoe con nguoi. Nguoc lai, dbi voi thiét b sao che béng cui, khu
vuc dt nhién liéu duge thiét ké ndm sau bén trong 10 va toan b lwong khi thai
duoc day ra ngoai thong qua hé théng 6ng xa thai. Chinh vi vy ma trong qua trinh
sir dung thiét bi sao ché bang ciii, ngudi van hanh khong phai tiép xtc truc tiép véi
khi thai, giam thiéu t6i da nhitng nguy co tiém an t6i sirc khoe.

Do d6, dé nghi kiém tra k¥ ludng va diéu chinh phu hop viéc thiét ké/ché tao
bép cong nghé VCBG nhim ngin chin tinh trang 1o ri khi trong sudt qua trinh. Bén
canh d6, nham gitp ngudi st dung c6 thé han ché duoc tinh trang ro ri khi trong
qua trinh tiép nhién liéu, cAn cung cap tai lidu chi tiét bao gom thong tin vé bép

cong nghé VCBG ciing nhu huéng dan sir dung.
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Hinh 0-23:Tinh trang ro ri khi

4.3.5 Giam chi phi cham séc sirc khée

RAt kho dé lugng hoa mot cach chinh xéac chi phi sirc khoe ting 1én hay giam
di do anh hudng cua cac hoat dong xa khai khi 6 nhiém ra méi trudng vi diéu nay
doi hoi nhitng nghién ctru chuyén sau trén quy mo lon trong thoi gian dai véi chi
phi dic biét ton kém.

Cho t&i thoi diém hién tai, chua co nghién ctru nao dugc thuc hién chuyén sau
tai Viét Nam, gay ra nhitng kho khan trong viéc luong hoa chi phi stc khoe ctua
ngudi dan. Tuy nhién, anh huong tiéu cuc cia chat lugng khong khi xau t6i st
khoe ciing nhu 1am chi phi kham, chita bénh da duoc chimg minh qua mot sé cong
b trén thé gidi. Vi du nhu nghién ctru cia Wang va cong su vé mdi lién hé giira
viéc xa thai CO2 va chi phi stic khoe tang cao tai Pakistan (Wang et al., 2019).
Trong mot nghién ciru khac, Yang va cong sy di chi ra néu ham luong bui min
PM2.5 ting 1% hang ndm, chi phi strc khoe cua nguoi dan s€ tang theo 2.94%
(Yang and Zhang, 2018). Gan day, mot nghién ctru thong ké tai 51 nudc di chi ra
rang muc ting trung binh hang ndm cua chi phi khdm chita bénh 14 0.031% néu 1%
luong CO2 xa thai ra mai truong tdng lén (Chaabouni and Saidi, 2017).

Duya vao nhitng nghién ciru uy tin ndy, viéc luong héa 1 cach twong dbi vé
viéc tiét kiém chi phi strc khoe ctia ngudi dan tai tinh Thai Nguyén c6 thé thuc hién

duoc. S6 lidu duoc trinh bay tai Bang 11.

Bang 10: Lwong hoéa chi phi kham chira bénh tiét kiém dwoc
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- Chi phi kham chita bénh trén dau nguoi tai Viét Nam nam 2020: 3 tricu
ddng (General Statistics Office of Vietnam, 2021)
- Tong luong CO; xa thai ciia tinh Thai Nguyén = 4.43 tan COa/ngudi x

Gia 1.307.000 ngudi = 5.790.000 tan CO» (Nguyén Canh Nam, 2020)
thuyét - Luong CO; giam hing nim do 4p dung VCBG tai tinh Thai Nguyén:

345,395 tin (twong duong muc giam 3.38%)
- 1% CO; tang tuong trng muc tang 0.031% trong chi phi kham chira
bénh cta nguoi dan (Chaabouni and Saidi, 2017)

Chi phi y té tiét kiém duoc hang ndm nho sir dung VCBG thay bép truyén thong:
=(3.38 x 0.031) % x 3 triéu dong = 314.000 dong/ngudi (twong dwong 410 ti ddng cho

toan tinh)
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CHUONG 5. KET LUAN VA KHUYEN NGHI

5.1 Kétluin

Theo quy hoach dén nim 2050, nganh ché van 1a nganh chil luc cua Thai
nguyén, dugc chinh quyén quan tim va tao diéu kién phat trién vé thi trudng, cong
nghé ciing nhu dién tich, co s¢ ha tﬁng cho san xuét. Vi hon 90% co s& san xuat
ché van st dung thiét bi sao sdy ché bang cui, mic du chinh quyén dia phuong ciing
¢ chu truong hién dai héa phuong thirc san xuat nhu chuyén d6i sang dung Gas,
nhung cac ho san xuét it sir dung vi chi phi dau tu thiét bi kha tén kém™", do d6
Bép cong nghé VCBG 1a lya chon hoan hao cho viéc thay thé dan céc thiét bi sao
sdy ché bang cui.

Qua phan tich loi ich va chi phi ctia dy 4n Cong nghé khi héa sinh khdi - Giai
phap ning luong bén viing cho ché bién thyc phdm ndng nghiép va quan 1y chat
thai & nong thon Viét Nam (BEST), viéc str dung cong ngh¢ VCBG da duoc ching
minh 13 dem lai nhiéu loi ich kinh t& va méi trudong. Cu thé viéc ap dung cong nghé
nay da gitp tiét kiém chi phi san xut truc tiép va nhan cong van hanh, giai phong
dién tich kho chtra cui, gia tang dién tich xudng san Xuét, tao nguén thu tir than sinh
hoc, giam nguy co anh hudng x4u dén stc khoe nguoi truc tiép san xuit va tao moi
truong san xuat sach s&, thoai mai va giam chi phi cham soc strc khoe.

Ngoai ra, viéc tmg dung céng nghé VCBG con cé tiém ning phat trién thi
truong sinh khoi, thi trudng co khi ché tao thiét bi cong nghé VCBG, thi truong
than sinh hoc. Su phat trién cla nhiing thi trudong nay s€ tiép tuc dem lai cac loi ich
16n cho moi truong nhu giam phat thai CO», giam hiéu ing nha kinh nho stir dung
nguyén liéu sinh khéi dang vién nén, tai st dung phu pham ndng nghiép thanh nhién

liéu st dung cho ché bién che, han ché chat pha ring dé 1am cui dét.
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Bang tong hop loi ich chi phi ciia bép cong nghé VCBG:

U'u diém

Nhugc diém

truong

- Giam phat thai nha kinh nho
st dung nguyén li€u sinh
khéi dang vién nén.

- Tiét kiém nhién li¢u d6t hon
so voi bép truyén thong.

- Han ché hoat dong chat pha
rung nho s dung vién nén tur
phu phim sinh khéi (mun
cua).

- Giam thiéu nhu cau kho bai
tich trit nhién li¢u dét.

- Giam thiéu nhu cau vé nhan
cong so ché, phan loai, xép
do nhién liu.

- Cho phép thu hdi than sinh
hoc sau qua trinh ddt véi
nhidu tiém ning tng dung
moi truong, gia tri kinh té

Cao.

- Qua trinh khéi dong, nap
nhién liéu sinh ra nhiéu khoi
chira thanh phén ddc hai, c6 thé
anh huong téi strc khoe nguoi
ding va giy 6 nhiém moi
truong.

- Kén nhién liéu khi cha yéu
phu hop véi vién nén sinh khéi
tai thoi diém hién tai.

- Trinh d6 gia céng chua dong
déu nén mot sd bép co hién
tuong ro ri khi

- Mot s6 nguoi dan chua thao
tac dang trong qua trinh van
hanh lam giam hiéu qua cua

VCBG
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Sirc khoe - Khi thai tir qué trinh van hanh
it doc hai hon so voi bép
truyén thong.

- Cai thién strc khoe tinh than
cho nguoi lao dong nho kha
nang van hanh 6n dinh, quy
trinh tiép nhién liéu don gian,
dé kiém soat.

- C6 thé gop phan cat giam chi
phi kham chira sttc khoe cho

nguoi su dung.

Bang tong hop so sanh lgi ich va chi phi ciia viéc 4p dung bép cong nghé
VCBG so v6i sian xuit bang Ciii.

Véi hon 90% céc ho san xuét hién nay tai tinh Thai Nguyén déu sir dung cui
dé san xudt ché xanh va bép cong nghé VCBG c6 tiém ning thay thé phuong thirc
san xuat nay, do d6 dudi day 1a bang so sanh loi ich chi phi cua viéc sir dung bép

cong nghé VCBG véi phuong thirc san xuit bang Cui truyén thong phd bién tai

Théi Nguyén.
Logi ich — Chi phi VCBG Cii

Ty 1é giam Chi phi san xuat so v6i Cui 5%

Phat trién thi truong sinh khéi tri gia 523 ty dong Khong
Phat trién thi truong co khi ché tao tri gia 163 ty dong Khong
Phat trién thi trudng than sinh hoc trj gia 238 ty dong Khong
Giam phat thai CO2/nim 345,395 tan CO; | Khong
Giam nhu cau sir dung dat 1am kho chua cii v Khong
Tai st dung sinh khoi gd phé thai v Khong
Tiém nang sir dung than sinh hoc v Khong
Giam tac dong tiéu cuc dén stc khoe v Khong
Giam chi phi cham séc suc khoe 410 ty dong Khong

PHAN TICH LOI [CH, CHI PHI CUA VIEC AP DUNG CONG NGHE KHI HOA SINH KHOI TRONG
SAN XUAT CHE XANH TAI THAI NGUYEN | NHOM NANG LUONG VA PHAT TRIEN BEN VUNG



Loi ich — Chi phi VCBG Cii

Tiét kiém Nhan cong v Khong

Tac dong dén stc khoe tinh than v Khong

5.2 Khuyén Nghi

Cong nghé khi hoa sinh khéi c6 tiém ning ing dung trong san xuét ché xanh
tai Thai Nguyén, tuy nhién van con nhiéu yéu t6 cin cai thién dé trién khai cong
nghé nay hiéu qua nhat. Dé ting tinh hidu qua va dam bao an toan trong qué trinh
su dung, nhém dé xuét mot sb cai tién sau:

V& san pham bép cong nghé VCBG, can cai thién qua trinh khoi dong va nap
nhién lidu dé giam sinh ra khi 6 nhiém. K§ thuat ché tao bép can dugc cai thién dé
tranh hién tuong ro ri khi. DPé dam béo an toan lao dong, can cach nhiét cho toan bd
v6 ngoai bép va cung cip hudng dan sir dung va dao tao cho nguoi dan dé thao tac
dung. Ngoai ra, cin tap trung cai tién bd phan diéu chinh lira va dam bao kha ning
diéu chinh nhiét d6 linh hoat.

D6i véi chi phi nhién liéu, can tap trung vao viéc giam chi phi st dung bép
VCBG bang cach giam chi phi nhién liéu d6t. Can can nhic dé xuét lién két vai cac
co s san xuat vién nén dé c6 hop ddng phan phdi nhién lidu véi gia ca 6n dinh. H)
tro phat trién cac loai vién nén dya trén cac ngudn sinh khdi, phu pham nong nghiép
c6 san trén dja ban.

Nhom dé xuét soan thdo va phat hanh mdt ban hudng dan str dung chi tiét doi
v6i VCBG, bao gdm ca quy trinh thu than sinh hoc, dé gitip ngudi dan sir dung san
pham dang cach va dam béo an toan trong qua trinh st dung.

Thiét 1ap mot danh sach thong s k¥ thuét chi tiét hodc yéu ciu chat luong san
pham dau ra va ap dung nghiém ngit vdi cac co sd gia cong bép cong nghé VCBG,
dé dam bao chat luong san pham dau ra dap tng tiéu chuan.

Phat trién nhiéu ngudn nhién lidu khac nhau dé dap ung nhu cau nhiét luong

cho san xuat che¢, giam thiéu su thudc vao 1 so loai vién nén sinh khoi.

PHAN TICH LOI [CH, CHI PHI CUA VIEC AP DUNG CONG NGHE KHI HOA SINH KHOI TRONG
SAN XUAT CHE XANH TAI THAI NGUYEN | NHOM NANG LUONG VA PHAT TRIEN BEN VUNG



PHAN TiCH CHI PHi KHI SAN XUAT CHE XANH BANG MAY SAO CHE SU DUNG CUI

Théng so6 tinh toin

Théng sb
Ty 1€ lam phat
Suét chiét khau (WACC)
S6 ngay san xuat trong nam
San luong ché thanh phim can san xuét
Gi4 dién kinh doanh 3 pha (bao gdbm VAT)
Gia Cui dbt
Lai suét tién giri ngan hang ky han 3 thang
Ty 18 chuyén d6i 1m® Cui
Chi phi thiét bi
May sao ché bang Cui
Chi phi dau tu hé théng hat khoi

S6 Iwgng may can cho san xuat che
Thoi gian khau hao may

Chi phi bdo tri stra chira
Chi phi bao tri moto cta quat 10
Chi phi van hanh

Pon vi tinh
%
%
Ngay
Kg/ngay
VND/kw
VND/m?
%/mam
Kg/ m?

VND/may
VND

May

nam

VND/nam

Gia tri
4%

10%

175

80

2,933
550,000
6%

480

6,260,000
3,000,000

100,000

Thuyét minh

Theo muc 3.4.6 trén bao cao
Theo muc 3.4.6 trén bao cao
Theo gia dinh

Theo gia dinh

Theo muc 3.4.4 trén bao cao
Theo muc 3.4.4 trén bao cao
Theo muc 3.4.6 trén bao cao

Theo phan tich miu cti trong phong thi nghiém

Theo phan tich tai muc 3.4.1
Theo s lidu khao sat thuc té

Theo gia dinh phan tich
Theo khao st thuc té, d6i chiéu véi quy dinh khau hao
cua Bd tai chinh

Theo phan tich tai muc 3.4.3



SO lugng nhan cong can cho san xuat che
Luong nhan cong

Thoi gian van hanh

Chi phi nhién li¢u

Muc ti€u thy dién clia moto may sao ché
Murc ti€u thu dién ctia quat sO

Nang suat sao say che

Chi phi cui cho 1kg ché thanh phim

Miic tiéu thu cti cho 1kg ché thanh pham
Chi phi du trir Cii

Thoi gian dy trlt Cti binh quan

SO Iwgng cui can dy trix

Nhu cau von du trir cai dot

Nguoi/2 may
VND/gios
Gio

kw/h/may
kw/h/méy

kg/h

VND/kg
kg

ngay

kg
VND/ nam

30,000

0.75
0.08

10

8,953

14

44

48,427
31,335,294

Tong chi phi san xuat ché xanh bang may sao ché sir dung cui

Nam
Chi phi dau tu thiét b
Chi phi khau hao

0

15,520,000

3,104,000

3,104,000

Phan tich & muc 3.4.5 bédo céo

Theo s liéu khao sat thuc té

“San lwong ché thanh phdm can san xuat trong ngay”/”
Ning suat sao sdy che”

https://congnghevietphat.com/may-sao-che-bang-dien-vps-02d.html
Mua Quat héa} tc, kho bép 80w thdi 10, ché mdy nudng, 16 nuéng
tu dong cb diéu chinh toc do tai Phu kién ché may nudng (tiki.vn)
La gia tri trung binh ctia cdc ho san xuét theo khao sat
thuc té va tinh toan.

La gi4 tri trung binh cta cac ho san xuét theo khao sat
thuc té va tinh toan.

“Chi phi cui cho 1kg ché thanh pham”/”gia 1kg cti”

Thoi gian dy trit cii trong thyc té 1a 3 thang san xut ~
Y4 nam, Sb ngay gia dinh trong mé hinh 1a 175
ngay/nam. Thoi gian dy trit bang 175/4.

“Binh murc cui/1kg ché thanh pham” x “S6 lwong che
san xuat trong ngay” x “Thoi gian dy trit Ciii binh quan”
“Gia cti” x “S6 lugng cli can du trir”

DVT: VND
2 3 4 5

3,104,000 3,104,000 3,104,000



Chi phi sua chita bao tri

Chi phi nhan cong van hanh

Chi phi dién cho mé to 1ong quay
Chi phi dién cho quat so

Chi phi cti

Chi phi von cua viée du trit cai dot
Tong chi phi

NPV tong chi phi

100,000

42,000,000

6,158,460

656,902

131,600,000

1,974,000

15,520,000 185,593,362
759,503,421 VND

100,000
43,680,000
6,404,798
683,178
136,864,000
1,974,000
192,809,977

100,000
45,427,200
6,660,990
710,506
142,338,560
1,974,000
200,315,256

100,000
47,244,288
6,927,430
738,926
148,032,102
1,974,000
208,120,746

100,000
49,134,060
7,204,527
768,483
161,231,183
1,974,000
223,516,253



PHAN TiCH CHI PHi KHI SAN XUAT CHE XANH BANG MAY SAO CHE SU DUNG BEP

Théng so tinh toin

Théng s6
Ty 1€ lam phat
Suét chiét khau (WACC)
S6 ngay san xuat trong nam
San luong ché thanh phdm cén san xuét
Gi4 dién kinh doanh 3 pha (bao gdbm VAT)
Gia vién nén mun cua
Chi phi dAu twr thiét bj
May sao che
Bép cong nghé VCBG

S6 lwong méy can cho san xuat che
Thoi gian khiu hao thung quay
Thoi gian khiu hao bép VCBG
Chi phi bdo tri stra chira

Chi phi bao tri bép VCBG

Chi phi bao tri mo to quat 10

CONG NGHE VCBG
Pon vi tinh Gia tri
% 4%
% 10%
Ngay 175
Kg/ngay 80
VND/kw 2,933
VND/kg 3.500
VND/méy 6,260,000
VND/may 3,000,000
May 2
Nam >
Nam 3
VND/nam 200,000
VND/nam 100,000

Thuyét minh
Theo muc 3.4.6 trén bao cao
Theo muc 3.4.6 trén bao cao
Theo gia dinh tai muc 3.3 ctia bao cao
Theo gia dinh tai muc 3.3 cta bao cao
Theo muc 3.4.4 trén bao cao

Theo muc 3.4.4 trén bao cao

Theo phan tich tai muc 3.4.1
Theo sb liéu khao sat thuc té
Theo gia dinh tai muc 3.3 cta bao cao

Theo khao sat thuc té, dbi chiéu voi quy dinh
khéu hao ciia B¢ tai chinh
Theo khao sat thuc té, dbi chiéu voi quy dinh
khéu hao ciia B¢ tai chinh

Theo muc 3.4.3 trén bao cao

Theo muc 3.4.3 trén bao cao



Chi phi van hanh

S6 lwong nhéan cong
Gié nhan cong

Thoi gian van hanh
Chi phi nhién liéu
Miic ti€u thu dién cua

Mirc ti€u thu dién cua

Nang suat sao say che

moto may sao che

quat sO

Chi phi vién nén cho 1kg ché thanh pham

Chi tiét khao sat chi

phi vién nén:

Nguoi/may
VND/gio
Gio/ngay
kw/h/méy
kw/h/méy
kg/h

VNbD/kg

- Phan tich & muc 3.4.5 bao cao

30,000

0.75

Theo sb liéu khao sat thuc té
“San lugng ché thanh pham can san xuat trong
ngay”’/” Nang suat sao say che”

Theo sb liéu khao sét thuc té

Mua Quat hoa tdc, kho bép 80w thdi 10, ché

0.08

may nudng. 10 nudéng tu dong ¢ di€u chinh

tdc do tai Phu kién ché méay nudng (tiki.vn)

14

11,900

La gi4 tri trung binh cta cac ho san xuét theo
khéo sat thuc té va tinh toan.
La gia tri trung binh ctia cdc ho san xuét theo
khao st thuc té va tinh toan.

pham

vién nén

Chi tiéu Ho Anh Quéng - Tan | H) Anh Quy -PDai | H¢ anh Ngoc - Tan Ho Anh Minh - | Chi Nhan — Dai
Cuong Tw Cuong Dai Twr Tw

Gia vién nén 3.300 VNb/kg 3.500 VNb/kg 3.700 VNb/kg 3.300 VND/kg 3.500VND/kg

Khao sat san xuét 15kg vién nén chay 1 tiéng @6t vién nén
Chi phi vién nén: trong 2h. 1 lam dugc 7kg che thanh 1 ta che tuot thi
12.000 — 15.000 VND ' . pham - 2 may 1 lac. 1h n . ton 60 kg vién

s duoc 1 ta tuoi — 2 . N A, Khong chia sé .

cho 1 kg ché thanh , \ chdy 7 can vién nén. 2 nén cho ra 20kg
pham. mdy —20kg thanh may chay can hét 15kg ché thanh phdm




Chi phi vién
nén/kg cheé thanh 13.500 VND/kg 10.500 VND/kg 15.000 VNP/kg | 10.000 VND/kg | 10.500 VND/kg
pham
Téng chi phi san xuit ché xanh bing may sao cheé sir dung bép VCBG
PVT: VND
Nim 0 1 2 3 4 5
Chi phi dau tu thiét bi 12,520,000
Chi phi dau tu bép cong nghé
VCBG 6,000,000 6,000,000
Chi phi khau hao thiét bi 2,504,000 2,804,000 2,804,000 2,804,000 2,804,000
Slgé’g‘ khau hao bep cong ngh¢ 2,000,000 2,000,000 2,000,000 2,000,000 2,000,000
Chi phi stra chira bao tri 300,000 300,000 300,000 300,000 300,000
Chi phi dién cho long quay 4,398,900 4,574,856 4,757,850 4,948,164 5,146,091
Chi phi dién cho quat 16 469,216 487,985 507,504 527,804 548,916
Chi phi sinh khoi 166,600,000 173,264,000 180,194,560 187,402,342 194,898,436
Tong chi phi 18,520,000 176,272,116 183,430,841 190,563,914 197,982,311 205,697,443
NPV téng chi phi 717,963,114 VND



PHAN TiCH CHI PHi KHI SAN XUAT CHE XANH BANG MAY SAO CHE SU DUNG

Théng so tinh toin

Théng s
Ty 1€ lam phat
Suét chiét khau (WACC)
S6 ngay san xuat trong nam
San luong ché thanh phdm cén san xuét
Gi4 dién kinh doanh 3 pha (bao gdbm VAT)
Chi phi thiét bi
May sao ché bang dién
Chi phi 1ap dit ngudn dién 3 pha

S6 lugng may can cho san xuat che
Thoi gian khau hao may

Chi phi van hanh
S6 lwong nhan cong can cho san xuét ché
Luong nhan cong

Thoi gian van hanh

Chi phi nhién liéu

Pon vi tinh
%
%
Ngay
Kg/ngay
VND/kw

VND/may
VND

May
nam
Nguoi/2 may

VND/giy
Gio

PIEN

Gi tri
4%

10%

175

80

2,933

45,000,000
6,000,000
2

5

30,000

Thuyét minh

Theo muc 3.4.6 trén bao cao

Theo muc 3.4.6 trén bao cao

Theo gia dinh
Theo gia dinh

Theo muc 3.4.4 trén bao cao

https://congnghevietphat.com/may-sao-che-bang-dien-vps-02d.html
Theo phan tich tai muc 3.4.4 trén bao cao

Theo gia dinh phan tich

Theo khao st thuc té, d6i chiéu véi quy dinh khiu hao
cua Bd tai chinh

Phan tich 6 muc 3.4.5 bao cao

Theo sb liéu khao sat thue té

“San lugng ché thanh pham can san xuat trong ngay”/”

Nang suat sao say che”



Mt tiéu thu di¢n cia may sao che kw/h/may 22  https://congnghevietphat.com/may-sao-che-bang-dien-vps-02d.html
Ning suit sao siy ché kg/h 13 Pugc tinh toan tir thong sé ky thuat cia may

Tong chi phi sian xuit ché xanh bing may sao ché sir dung bép dién

Chi phi dau tur thiét bi 96,000,000

Chi phi khiu hao 19,200,000 19,200,000 19,200,000 19,200,000 19,200,000
Chi phi nhién li¢u 135,486,120 140,905,565 146,541,787 152,403,459 158,499,597
Téng chi phi 154,686,120 160,105,565 165,741,787 171,603,459 177,699,597

NPV 625,011,592 VND



PHAN TiCH CHI PHi KHI SAN XUAT CHE XANH BANG MAY SAO CHE SU DUNG GAS

Théng so6 tinh toin

Ty 1€ lam phat

Théng sé

Suét chiét khau (WACC)

S6 ngay san xuét trong nam
San luong ché thanh phdm cén san xuét
Gi4 dién kinh doanh 3 pha (bao gdbm VAT)

Gia gas cong nghiép

Chi phi thiét bi

May sao ché bang gas

S6 Iwgng may can cho san xuat che

Thoi gian khau hao may
Chi phi van hanh

SO lugng nhan cong can cho san xuat che

Luong nhan cong

Thoi gian van hanh

Chi phi nhién liéu

Mtc ti€u thu dién ciia may sao che

Pon vi tinh
%
%
Ngay
Kg/ngay
VND/kw
VND/45kg

VND/may
May

nam

Nguoi/2 may
VND/gio
Gio

kw/h/méy

Gi tri
4%

10%

175

80

2,933
1,250,000

69,000,000
2

5

30,000

0.75

Thuyét minh
Theo muc 3.4.6 trén bao cao
Theo muc 3.4.6 trén bao cao
Theo gia dinh
Theo gia dinh
Theo muc 3.4.4 trén bao cao

Theo phan tich tai muc 3.4.4 trén bao cao

https://congnghevietphat.com/may-sao-che-bang-gas-vps-02g.html

Theo gia dinh phan tich
Theo khao st thuc té, d6i chiéu véi quy dinh khiu hao
cua B0 tai chinh

Phan tich & muc 3.4.5 bédo céo

Theo sb liéu khao sat thue té

“San lugng ché thanh pham can san xudt trong ngay”/”
Ning suit sao sy ché”

https://congnghevietphat.com/may-sao-che-bang-gas-vps-02g.html



La gia trj trung binh cia cac ho san xut theo khao sat
thue té va tinh toan tir thong s6 k¥ thuat cua may
La gi4 tri trung binh cta cac ho san xuét theo khao sat
thue té va tinh toan tir thong s6 k¥ thuat cua may

Ning suét sao siy ché kg/h 20

Chi phi Gas cho 1kg ché thanh phim VND/kg 26,167

Tong chi phi san xuit ché xanh bang may sao cheé sir dung bép gas

Ni 0 1 2 3 4 5

~ Nam

Chi phi thiet bi 138,000,000

Chi phi khau hao 27,600,000 27,600,000 27,600,000 27,600,000 27,600,000
Chi phi dién cho mé to 16ng quay 3,079,230 3,202,399 3,330,495 3,463,715 3,602,264
Chi phi gas 366,333,333 380,986,667 396,226,133 412,075,179 428,558,186
Tong chi phi 397,012,563 411,789,066 427,156,629 443,138,894 459,760,449

NPV tong chi phi 1,610,316,045 VND



TINH TOAN TAC PONG KEO THEO CUA CONG NGHE VCBG

Than sinh hoc

Théng s6

Pon vi

Ty 1é chuyén doi sang str dung bép cong nghé VCBG %

Ty 18 thu hdi than sinh hoc sau khi dbt

Gia than sinh hoc

San lugng ché xanh thanh pham

Miic tiéu thy vién nén cho 1 kg ché thanh phim
Khéi lwong vién nén tiéu thy trén toan tinh

San Iugng than sinh hoc du kién
Gia tri than sinh hoc

%

VND/kg

Gid tri
100%

10%

15,000
44,000,000

3.6

174,533,333
17,453,333

261,800,000,000

Thuyét minh
Gia dinh
Theo khao sat tinh toan trong phong thi
nghiém
Theo phan tich va danh gia chat luong
than, tham khao gia than chét lugng
tuong duong trén thi trudng
S¢ Ké hoach va Dau tu, UBND tinh
Thai Nguyén (2022), Bio cao Tong hop
quy hoach tinh Thai Nguyén thoi ky
2021-2030, tim nhin dén nam 2050
Theo tinh toan trén thuc té
“San lugng ché xanh thanh pham” x
“Mic tiéu thu vién nén cho 1 kg ché
thanh pham”



Co khi ché tao

Ty 1é chuyén ddi sang sir dung bép cong nghé VCBG % 100% Gia dinh

Gi4 bép cong nghé VCBG VND 3,000,000 Lheo khdo st tinh toan trong
phong thi nghiém

Thoi gian khau hao ctia bén cong nghé VCBG nam 3 Theo khao sat thyc té

Ty 1€ ho san xuét ché st dung cui trén téng s ho san xudt HO 90%
S¢ K& hoach va Pau tu,
UBND tinh Théi Nguyén

K a o By s R 2022), Bao cao Tong hg

SO ho san xuat che Ho 91,000 ((1uy h())ach tinh Théi Ig\Iguosén
thoi ky 2021-2030, tAm nhin
dén ndm 2050

S6 lugng bép cong nghé VCBG sau chuyén doi Bép 163,800 Theo tinh toan

Gia tri thi truong cia nganh co khi ché tao bép VCBG VNP 491,400,000,000



Sinh khoi

Ty 1¢ chuyén d6i sang sir dung bép cong nghé VCBG % 100% Gia dinh

Chi phi vién nén sinh khéi cho 1kg ché thanh pham  VND 11,900 Theo khao sat tinh toan trong thuc té
S& Ké hoach va Pau tu, UBND tinh
Thai Nguyén (2022), Bio cio Tong
hop quy hoach tinh Thai Nguyén thoi
ky 2021-2030, tam nhin dén nam 2050

San luong ché xanh thanh pham kg 44,000,000

Gia tri thi trwong sinh khoi VND 523,600,000,000



BANG TONG HQP CHI PHi LQI iICH CAC CONG NGHE SAN XUAT CHE XANH KHAC NHAU

Chi phi diu tu thiét bi 15,520,000 96,000,000 138,000,000 12,520,000
Chi phi dau tu bép cong nghé VCBG 6,000,000
Chi phi khiu hao 15,520,000 96,000,000 138,000,000 23,720,000
Nim 1 3,104,000 19,200,000 27,600,000 4,504,000
Nim 2 3,104,000 19,200,000 27,600,000 4,804,000
Nim 3 3,104,000 19,200,000 27,600,000 4,804,000
Nim 4 3,104,000 19,200,000 27,600,000 4,804,000
Nim 5 3,104,000 19,200,000 27,600,000 4,804,000
Chi phi nhién li¢u 720,065,845 733,836,528 1,984,179,498 902,359,338
Nim 1 131,600,000 135,486,120 366,333,333 166,600,000
Nim 2 136,864,000 140,905,565 380,986,667 173,264,000
Nim 3 142,338,560 146,541,787 396,226,133 180,194,560
Nim 4 148,032,102 152,403,459 412,075,179 187,402,342
Nim 5 161,231,183 158,499,597 428,558,186 194,898,436
Chi phi dién cho md to 1dng quay 33,356,205 - 16,678,103 23,825,861
Nim 1 6,158,460 - 3,079,230 4,398,900
Nim 2 6,404,798 - 3,202,399 4,574,856
Nim 3 6,660,990 - 3,330,495 4,757,850
Nim 4 6,927,430 - 3,463,715 4,948,164
Nim 5 7,204,527 - 3,602,264 5,146,091
Chi phi sira chira béo tri 500,000 - = 1,500,000




Néam 1 100,000 - - 300,000
Ném 2 100,000 - - 300,000
Nam 3 100,000 - - 300,000
Néam 4 100,000 - - 300,000
Nam 5 100,000 - - 300,000
Chi phi di€n cho quat so 3,557,995 - - 2,541,425
Nam 1 656,902 - - 469,216
Ném 2 683,178 - - 487,985
Nam 3 710,506 - - 507,504
Néam 4 738,926 - - 527,804
Nam 5 768,483 - - 548,916
Chi phi nhan cong van hanh 227,485,548 - - -
Néam 1 42,000,000 - - -
Ném 2 43,680,000 - - -
Nam 3 45,427,200 - - -
Néam 4 47,244,288 - - -
Nam 5 49,134,060 - - -
Chi phi von ciia viée du trir cii dot 9,870,000 - - -
Néam 1 1,974,000 -
Nam 2 1,974,000 -
Nam 3 1,974,000 -
Néam 4 1,974,000 -
Nam 5 1,974,000 -




DANH SACH CAC HQ KHAO SAT PHONG VAN PE THU THAP DU LIEU

- Khao sét chi phi san xuat thiét bi
sao che¢ bang dién va cong nghé

1 Hong Thang, thi trin Hung Son, Anh TOﬁgl, déngcsé hiru xudng khi hoa
huyén Pai Tur co khi Hong Thang - Thu thip mau khi va chat thai ran
tr mau beép tai xuong
- Sdt: 0968 964 824
- Khao sat so sanh chi phi san Xudt
. che bang dién va cong ngh¢ khi
) HTX ch'é Tran Nam, xom 13, Tan = A Quy, chi co s& hoa } ) -
Son, Pai Tur - Thu thap mau khi va chat thai ran
tor mau beép tai xuong
- Sdt: 0978 127 466
) - Khdo sat chi phi san xuét ché
3 Co s6 san xuat che ta.i ho 6ng C)ng Quy va vo bang cui N ) -
Quy, xa Tan Son, Pai Tu - Thu thap mau khi va chat thai ran
tr mau bep tai ho gia dinh
o o hQ - Khao sat so sanh chi phi san xuat
0 80 san xuat che sach Quang . , , ché bang dién, gas va cong nghé
4 Minh, xd Phu Cudng, Pai Tir, Anh Minh, chi co so Kkhi hoa
Thai Nguyén - Thu thap mau khi va chit thai ran

tir mau bép tai xudng
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Co so san xuat than sach va vién
nén mun cua cua anh Hoa tai thi
tran Hung Son

Co s& san xuét than sach va bam
vun sinh khoi nha anh Ngoc, xa
Binh Thuén, huyén DPai Tu

Hop tac xa Nong nghi¢p va dich
vu Bac Thai, xa Tan Cuong,
thanh pho Thai Nguyén

X3 La Bang va xa Tén Linh,
huyén Dai Tu, Thai Nguyén

Co so san xuat tra sach tai xa
Phuc Triu, TP. Thai Nguyén

Co so san xuat tra sach tai xa
Phtc Xuan, TP.Thai Nguyén

Anh Hoa, dong s¢ hitu co s&

Anh Ngoc, cht s¢ hitu co so

Chi Duong Thi Thom, chu co s&

Ngu()i dan gép duoc tai chg La
Béng, cho Tan Linh va tréq cac
do6i che doc duong di chuyén

chi Nhai, chu co so

chi Thuy, chu co s&

Sdt: 0387 815 666

Khao sat chi phi san xuét vién
nén mun cua

Thu thap mau vién nén va than
sach

Khéo sat chi phi san xuit vun
sinh khoi
Thu thap mau vun sinh khoi

Trao d6i va thu thap thong tin dé
hiéu hon vé quy trinh san xuét
che sach tai Thai Nguyén cung
dai dién hop tac xa va dich vu
Bic Thai

Khao sat so sanh chi phi san xuat
che bang cui va cong ngh¢ khi
hoa

Khéo sat so sanh chi phi san xuat
che bang cui va cong nghé khi
hoa
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Co so san xuat tra sach tai xa
Phtc Xuan, TP. Thai Nguyén

Co s& san xut tra tai TAn Cuong,
TP Thai Nguyén

Tan Cuong, xa Phuc Triu va xa
xa Phuc Xuéan, TP. Thai Nguyén

anh Ngoc, chu co s&

anh Quang, chi co s&

Nguoi dan gap duoc tai cho Tqén
Cuong va trén duong di chuyén

Khao sat so sanh chi phi san xuat
che bang cui, dién va cong nghé
khi hoa

Khao sat so sanh chi phi san xuat
che bang dién va cong nghé khi
hoa
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