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Reduce waste for mation
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Stage 5,6, /

: Down.cycle material
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. Treat waste/ener getic recovery
'O g J.Jg., dal QLQ)’ e LQ))-" Lg)‘u\fu J.‘BL.\?- &S ol u] JT od..g"

. Safe waste disposal
ygeo 4 b dile oo (S Ml C8L 5L g malS J>l e 5l aa 4T (g0lgs
Ngds (98e (o
bk




i § (o9 gAML 2 Alia

JEOX N v BTV PO TR VAW Py I R L
Jlade (b e jo.cel ol laos s Sk ;)
sl ol SalS” Wil e LS

12

(13l 418105 g5,80n (ST oS oyt 4r) SO Sglgm Slge ol 4 5o LB 3




(25 Al 8 COLAld £ gl

o 5 .\JJJQQMGEUJ\




2l 58 ha olals

3 & N6 by Sl 55T e ol 2> LS‘_S-Q l
&2 g Jold Yooro (L2 (nl adlioo 25m slaon] 3

S sl Blro OIS iz g Ll 5l b > gl 2Ll
SBUSE Ko Ly Sl el ol (Sae 45 15
wib B oGS
oo oolail (Sl )1 9,50 b 1505 5lom Jolge 510 a5l
Ogliels ol il oad S 000 Jelse cnl ST g sl
el al3]1
back




—

Sl (e &5 e jglaens nl galnle

P b AL (g9, Hhi 0,90 ldes

g oo 5o (Suglsm DS Al akar ;o Ll
Mgl (o0 bl om sloanls

Bigd oo vy (6 b ML (glyzme piacw jo Ll




LQJ-QM u,:)’l.milé Lg\).?oo o Lg)‘L.q Lc'a) (Qli&d._?d._?-g_? S 90 oSG

D9l (g5l (G sl b 5L 0,5 aslal ol b YL PR,

Lo )5 gy (gl i sl

‘3‘9"’ olo uaL> oS odsﬂ LSLQW L,L°L“" u)LaL‘B : b).> )f‘ :
3 laliwl OMols (6 adls jo Wilgi i a5 Al o9l Jlas
R dbal o b b 4l




85 sl (6550 g 338 iyl Ly 00 o3liil S UME S, 5]
il e bo,S S

50 b ogd solatnl JT sloogS b cblgs slde lgie 4 wilgs o magals
gl &80 ( landfill) JL»J s®odel

s sl OB

TrwerT

YU ool ol b 230 P a0 Al




Aee BYe e oanie 2 S0le b aas slag)loge axwgi

ol S Jl.w VO U Ve o SYsb loy ow g Yo yedo
Sl alys oy an gy gls oles A0l U Jaaxe g

. *

el ylos s g 5 458 oS




) 2 Aau 53

oobol b T8 asgs

: UTWJMbVSPL}SMO‘MQR&D L.':JSC)JQ
00)‘9 Q:'S & Q:{ © & " (59) )-f QM}S - _\
e gl il TN Y

il anng loj Lals =)
sy de il el o anl 3 S olm Y
S9d Bhima (ako whie j0 Wilgh b (0B, anl B G sl SY

Oley Do o u_?)’l;;gc\fmogm swlo b LS e wulbs uifcflo el i Al

Dol 030 389 el o0l Cawdy drwgs




) 2 Aau 53

Dgd 48,5 Wb oot Slesouas il B g Jpama drwg glp S sk

ML: W
Sl 5 L ol sla ool g ity ool e ol |5

05952 (59 2 (eor9m Cyadids 9 ybloends ¢ lulid Cong y il
S o S b o sl




$J9 0. § 4w g Jal ya

g oo Lol 0085 b S35 40 5 o lslge o Al o o Bglads o 4 g ol ool

A

Literature/patent review
Biogatalyst screening
Biocatalyst optimization

.

<

< Medium and reaction condition optimization

< Selection of downstream steps .
Identification of PFD R
Optimization of unit operations

-«

Plant size

»

« Scale-up : Lab — technical — industrial

Development steps

B Approval, clinical trials

Process modeling and uncertainty analysis

Economic and environmental assessment

>

1 Development process 1
Product idea Production
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Up stream 2 )b 4ig
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Process scale-up
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Size lab bioreactor | mini-plant | pilot plant plant

volume (L) 10-50 100-500 | 1000-100000




Batch Process
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Business environment

Product Sefety Legal/regulatory

market/marketing aspects

| |

Biocatalyst Process
Health and Molecular biology [N Biochemical & Patents,

Environmental —— Microbiology process — Intellectual
impact Biochemistry Engineering property.

Cultivation modeling

Strategic decisions
Business strategy
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