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PHAT TRIEN
BEN VUNG

m Cac chién luoc va hanh
dong c¢6 muc ti€éu dap
ung
= Cic nhu cau va nguyén
vong cua hién tai

= Khong lam anh huong dén
kha nang dap (mg cac nhu
cau va nguyén vong cua
tuong lai.

World Commission on Environmental and Development
(Brundtland, 1987)



GIOI THIEU MON HOC

= Noi dung: khai quat nhiéu cong nghé hién dai trong boi canh phat trién bén virng va
kiém tra cac chi s6 dé danh gia chung.

= Noi dung: cong nghé quan 1y tai nguyén, xir Iy chat thai va nudc thai, cong nghé ning
luong tai tao, irng dung tin hoc va phan hoi cho cac h¢ thong bén virng.

= Pé cap dén nhiéu vé cac vi du thuc té va khai thac cac phuong phap phan tich cong
ngh¢ hién tai.

= Boi dudng tu duy phan bién va co6 thé rat ra mdi lién hé giita cac khia canh x3 hoi,
mo1 truong va kinh té cua cong nghe bén virng.



MUC TIEU MON HOC

= G1: Trinh bay, so sanh va phan tich dugc cac kién thirc chuyén sau vé kinh té va k¥ thuat cua
cac cong ngh¢ bén virng quan trong. Van dung dugc kién thirc CNSH dé xac dinh dugc nhiing
tr6 ngai vé kinh t€ va k¥ thuat doi voir viéc ing dung rong rai cac két qua cong ngh¢ bén
virng, tir 6 xac dinh dugc loai hinh cong nghé nao c6 kha nang thuong mai hoa cao

= G2: Phan tich va danh gia duoc cac cong nghé bén vimg thong qua viée doc hiéu cac tai lidu
lién quan bang tiéng Anh dé dua ra phuong an lau dai v€ cac chi so6 xa hoi, mo1 truong va
kinh te.

= G3: Lén ké hoach 1am viéc nhom va ap dung k¥ nang phan tich dé hoan thanh yéu cau cua
giang vien.



CONG NGHE BEN VUNG
VA VAI TRO CUA CNSH

PHAN 1




PHAT TRIEN CONG NGHIEP BEN VUNG

= Khai niém: d61 mo1 va cai tién lién tuc, dong thot st dung cong nghé "sach" dé tao ra
thay doi co ban vé mirc d§ 6 nhiém va tiéu thu tai nguyén.
® Quy trinh than thién v&1 mo1 truong sé€ co

= Tiéu thy it nang lugng va nguyén li¢u khdng tai tao dugc (dac bict la ngué)n nhién li¢u hoa thach) so
vO1 cac san pham hoac dich vu dugce cung cap

= Giam thiéu hodc khong co chat thai (bao gom ca vat liéu, ning luong tai ché va ning luong st
dung).

- Muc tiéu chinh: t6i da hoa tir nguyén liéu tho, san xuat dén tiéu thu va thai bo.

- Coéng nghé sinh hoc c6 thé dong gop dang ké vao viec dat duge muc tiéu nay.



CONG NGHE SINH HOC VS. CONG NGHE SACH
BIOTECHNOLOGY VS. CLEAN TECHNOLOGY

https://leverageedu.com/blog/biotechnology-subjects/ https://www.lmkt.com/verticals/clean-technology/



CN BEN VUNG VS.
CN SINH HOC

= 3 dong luc chinh cua cong
nghé bén viing:
I. Kha ning canh tranh kinh té
2. Céc chinh sach cua chinh phu
3. Ap luc ctia cong ching

= Phan tich nhiing dong gop
hién c6 va tiém ning cla cong
nghé sinh hoc dé dat duoc su
bén vitng trong cong nghiép
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Source: Author.



DONG LUC CUA CONG NGHE SACH (CLEAN TECHNOLOGY)

1) Canh tranh kinh té: Doanh s6 lién quan dén CNSH

a) San phém mo1 truc tiép vo1 ing dung CNSH hién dai.

b) San pham tir qué trinh c6 tng dung CNSH (truc tiép)

¢) San pham tir qua trinh st dung san pham ctia CNSH hién dai
2) Cac chinh sach cua chinh phu

3) Quan tAm ctia cong dong




Y NGHIA TAI CHINH CUA VIEC GIAM THIEU CHAT THAI

Financial benefits of waste minimisation in chemical production

Compan Sales Cost of sales Profit! Profit Profit increase
pany ($ bn) (%) ($ bn) (% sales) (%)

Cost of sales and profit

LP 7.477 23.7 1.1300 15.1

SA 0.060 48.3 0.0035 5.9
Effect of a 5% saving on cost of sales due

to waste minimisation

LP 7.477 22.5 1.2190 16.3 7.88

SA 0.060 46.0 0.0049 8.2 40.00

LP = large pharmaceutical; SA = small agrochemical.
1.  Profit before interest and taxes.

Source: Braithwaite, 1995.



XAC PINH PO TINH
SACH CUA QUA
TRINH CONG NGHIEP

= Life Cycle Assessment (LCA:
Danh gia vong don)
= Phuong phdp danh gia cac cong
ngh¢ khac nhau

= Tra 101 “Cong nghé sach dén mic
nao?”’

m Khuyen khich cac cong ty xem X¢t
cac san pham mot cach ¢ hé thong
va tong thé trong sudt thoi glan ton
tai hon 1a chi tap trung vao giai doan
san xuat.
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LIFE CYCLE ASSESSMENT (LCA: BANH GIA VONG DBOI)

= LCA cung cap thong tin veé:
= Quyét dinh xem mot qua trinh, san pham hoic dich vu giam tai méi trudong trén
thuc té hay khong.

= Noi tao ra tac dong moi truong nghiém trong nhat trong mot qua trinh.

= So sanh dinh luong cac lua chon quy trinh va cong nghg.



KET LUAN

®  Cach thuc quy trinh cong nghé sinh hoc hién dai tham nhap vao cac hoat dong cong nghi¢p
= Enzyme
= DNA téi to hop

= Sy khac biét giita mot cong nghé dang trong giai doan khoi dau va mot cong nghé s& khong
bao gi0 thuc su dan dén nhitng d61 maéi 16n.

= Cong nghé sinh hoc tmg dung tuwong d6i nho, trai rong trén nhiéu nganh céng nghiép khac
nhau.

= Po sach cua cong nghé sinh hoc



UNG DUNG CUA CNSH
TRONG CONG NGHIEP
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https://saferenvironment.wordpress.com/2009/02/21/role-of-biotechnology-in-producing-sustainable-clean-industrial-products-%E2%80%93-
important-aspect-for-keeping-our-environment-safer-and-greener/



UNG DUNG CUA CONG NGHE SINH HOC

= (G141 phap giam lugng phat thai CO,
= Nang cao hi¢u qua stir dung nang luong
= Thay thé cac nguon nhién nguyén hoa thach
= Kho khan khi rng dung vao cong nghiép
= Co so ha tang
= Nguyén li¢u tai tao

®  Xuc tac sinh hoc



UNG DUNG CNSH
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HOA CHAT

= Hoa chat thuong mai

= Dugc pham

= Enzym

= Dau mo va cac san pham lién quan
= Hoéa chat tinh khiét, phu gia

= Chat déo.



HOA CHAT THUONG MAI

Table 2.1.

Growth and efficiency in the chemical industry between 1975 and 1995

Commodity chemicals
— Petrochemicals
— Bulk chemicals
Fine chemicals
Specialities
Total (indicative)
Production + waste
Production/waste ratio

Increase

in production volume

Decrease

in waste production

Decrease

in waste volume

Million tonnes Tonne/tonne Million tonnes
100 — 250 0.1 — 0.01 10 - 25
10 — 25 1 - 0.1 10 —» 2.5
0.5—2 10 —» 2 514
0.1 - 0.5 50 — 10 555
100 — 300 30 — 15
130 — 315 315
100/30 100/5

Source:

Bruggink, Chemferm,

Netherlands (personal communication).




XU HUONG VA TIEM NANG
CUA KHOA HOC CONG NGHE




Global Biotechnology Market, By Technology, 2020 & 2027

(USD Billion)
.II.-..I II.I.III
2020 2027
B Fermentation B Tissue Engineering & Regeneration
m PCR Tehnology m Nanobiotechnology

® Chromatography mDNA Sequencing
®m Ze|| Based Assay = Cthers

Source: www.gminsights.com

https://www.gminsights.com/industry-analysis/biotechnology-market
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MO DAU

= Dé phat trién san pham/quy
trinh
= Cong dong
= Kinh té
= Kha thi

= CNSH rét linh hoat

High
Medium

Low

Economic demand/industry

Policy driven/public demand

A

—~— High

—t— Medium

—4+— Low

Low Medium

High

P Science and technology/government
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NUT THAT VA NHU CAU CUA THI TRUONG

Table 3.3. Technical issues affecting the wider industrial application of biotechnology

Industrial sector

Technical issues

Potential developments/solutions

Chemicals
- Commodities

- Plastics, polymers

— Pharmaceuticals

Pulp and paper

Textiles and leather
Food and feed

Metals and minerals

Energy

Reaction conditions (temperature, solvents)

Persistence
Functionality

Discovery rate
Manufacturing costs

Lignin removal

Waste recycling
Chemical modification

Chemical texturing and dyeing
Acid and alkaline processing conditions

Maintenance of sterile conditions

Metal toxicity
Processing rates
Waste management

Low grade fossil fuels

Recovery

Sustainability

Land requirement for biofuel feedstocks

Biodiversity (search and discovery)
Protein engineering

Biodegradable biopolymers
Enzyme synthesis/modification

Bioinformatics

Biodiversity/targeted screening

Combinatorial chemistry/biochemistry

Lead compounds based on non-natural substances

Biobleaching

Transgenic trees
Recycling of pulp “fines”
By-product removal

Enzymes
Extremopbhiles

Thermophilic organisms
Extremozymes

Biodiversity
Genetic manipulation

Biodesulphurisation
Enhanced oil recovery
Hydrogen manufacture
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NUT THAT VA NHU CAU CUA THI TRUONG

Table 3.4. R&D efforts and bottlenecks to novel bioprocesses

Process elements Bottlenecks

Potential developments/solutions

Biocatalysis Susceptibility to: organic solvents, heat, acids,
alkalis, pressure, toxic hydrophilic substrates

Catalytic properties: short half-life, too specific,
chirality

Multi-step reactions
Novelty: lack of biocatalytic analogues
of chemical catalysts

Bioprocess engineering Monitoring/control

Microaqueous systems
High and low reactant concentrations

Bioreactor design for animal and plant cell
culture

Extremophiles, biodiversity search and discovery,
biocatalyst immobilisation

Directed evolution, protein engineering, reaction
conditions

Bioconsortium processes, pathway engineering
Hybrid enzymes, ribozymes, abzymes

Biosensors, fuzzy logic control (artificial neural
networks)

Membrane reactors
Process intensification, biocatalyst development

Control of apoptosis, elicitation, signal
transduction
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NUT THAT VA NHU CAU CUA THI TRUONG

Table 3.5. Bottlenecks to the development of novel bioproducts

Product innovations Bottlenecks Potential developments/solutions
Green commodities: biodegradable Renewable resources, cheap fossil fuels,  Biomaterials and biofuels as alternatives
plastics, polymers, biofuels scale-up to petrochemistry
Recycled products Dilute organic wastes, recalcitrant wastes Value-added products
Substitute products: microelectronic R&D Nanomachines
devices
Production scale-up Biochips

Crop protection agents Resistance, specificity and persistence Biopesticides, plant growth enhancers
Biomaterials

- Inorganic (magnetic, composite, Natural resource depletion, bioprocess Biomimetics/biomolecular templates

complex architectures) development
- Organic (spider silks) Factory farming Fermentation technology, recombinant

DNA technology

25



KY THUAT QUA TRINH SINH HOC

Table 3.6. Large-scale bioprocess engineering issues

Low efficiency and high costs of bioprocessing

Low product yields

High water consumption

Strain instability and metabolic variability

Development of bioconsortia-based processes

Risk of contamination caused by processing at ambient temperatures
Downstream processing: separation, purification for integrated bioprocessing
Bioreactor innovation for microbes; monitoring/control

Expensive equipment owing to the complexity of processes

Need for operators with different skills

Lack of on-line monitoring and control

Problems peculiar to recombinant products (e.g. authenticity of post-translational processing of proteins) (see Case Study 3.1,
page 81)

Plant and animal cell culture technology
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CO HOI VA THACH THUC

Table 3.7. Environmentally sensitive processes and products

Process or product Environmental problem

Organic chemical syntheses Acid and solvent emissions; residues

Aromatic amines Iron in process water

Acrylonitrile synthesis Hydrocyanic acid emission

PETP synthesis Methyl ester accumulation

Glycol ether scrubbing of pharmaceuticals’ waste gases Inability to separate the resulting solvent mixtures
Agrichemicals Dispersion; eutrophication

Inks, varnishes, adhesives Solvent emissions

Synthetic plastics and detergents Persistence

Source: Wiesner, 1995.
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CONG NGHE MOI

= Nudi cay vi sinh vat hon hop (bioconsortia)
= K§ thuat di truyén tai to hop

= K¥ thuat con duong trao doi chat.
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PANH GIA PO SACH
CUA CAC SAN PHAM
VA QUY TRINH CNSH
TRONG CONG NGHIEP




CAC GIAI POAN CUA LCA

-

S

Khuén khd dénh gi4 véng dai

TN

Binh ra muc

i

fiéu va pham vi

Phan tich
ki€m ké

Dénh gid

Dién giai

tac dong

| TR,
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Céc ing dyng tryc 1iép
Phat trifn sn phdm va cdi tin
Lép k& hoach chién luge
XAy dimg chinh s&ch cing déng

Tigp thi
Céc (ng dung khic

"‘\\

/

Tiéu chudn qudc gia TCVN ISO 14040:2009, ISO 14040:2006

C6 thé

Dung cho cac san pham/hé thong

Mo ta cac tac dong dén hé thong
sinh thai

T6i wu hoa sinh thai
So sanh cac hé sinh thai

Giao tiép de dang hon vé cac van
de sinh thai.

Khéng thé

Xac dinh tac dong tong thé cua
sp doi véi moi truong

Danh gia cac thong s6 ctua
nguyén li¢u thod

So sdnh cac san pham

Cung cap nhirng thong tin khai
quat vé cac phuong phap thai bo

Ra quyét dinh
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DIEN GIAI VONG
POI CUA SAN PHAM

= Xéc dinh cic van dé co y
nghia dya trén két qua cia
cac giai doan LCI va LCIA
cua LCA

= Pénh gid xem xét tinh day
du, do nhay va ki€m tra
tinh nhat quan

= Cac két luan, han ché va
khuyén nghi.

Khutn khé dinh gia véng dérl cia sin phdm

Phén tich
kidgm ké

Banh
gid the
deng

Dién giai
L
Banh gid b
o Xac dinh céc - ki tra tinh
win dbcay Ay d;
nghia - kigm fra 4§ nhay
- - kim tra tinh
nht quan;
- kiém tra khdc

K&t ludn, han ché va khuyén nghi

i

Cac (g dyng
tripe tidp
- Phat tridn sén

phdm va cdi tién;

- Lap ké hoach
chin lege;

- Xdy dyng chinh
séich efng déng;
- Tiép thi;

- Khie,

Tiéu chudn qubc gia TCVN ISO 14044:2011, ISO 14044:2006
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