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PHAN TiCH CONG NGHE SAN XUAT - UNG DUNG
NHUA PHAN HUY SINH HQC
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|. KHAI QUAT VE NHUA PHAN HUY SINH HQC (PHSH)
1. Nhuwa PHSH la gi

Theo Hoi tiéu chuan thtr nghiém va vat liéu My dua ra va b6 sung nim 1994
(ASTM Standard D-5488-84d): “Phan huy sinh hoc la kha nang xay ra phan huy
thanh CO,, khi methane, nuéc, cac hop chit vo co hoac sinh khdi, trong d6 co ché
ap dao 1a tac dong cia enzyme, caa vi sinh vat do dugc bang cac thir nghiém chuan
trong mot thoi gian xac dinh phan anh diéu kién phan hay”.

Nhu vay, theo quan diém nay, polymer phan hay sinh hoc 1a loai polymer phdi
dwoc phan hay théng qua tde dgng ciia nwéc, khdng khi, ndm va hogt dgng cia
vi sinh vdt, dgc biét do hoat déng cia enzyme, ddn dén thay déi lén vé cdu tric
hod hec cia vt liéu, thanh nhing phan ti don gian khéng gay tac hai dén moi
truwong (nhw CO, va nwéc) trong mét thei gian dn dinh.

Do d6, polymer phan hay sinh hoc vé ban chét 1a hoan toan khac biét vai cac
loai polymer dang “bé gdy sinh hoc” hoac “thiy phan sinh hoc” hoac “phéan huay
quang — sinh hoc”.

Cac loai nhya PHSH c6 thé tai tao va tiéu tén it ning luong dé san Xut ciing
nhu tiéu hay hoac tai ché 1a xu hudng phat trién va 1a quan tdm cua hau hét cac
qudc gia hién nay.

2. Cac yéu to anh huwdéng dén qua trinh PHSH

- Cdu triic polymer

o Cac phan tir polyme gdc tu nhién nhu protein, xenlulose va tinh bot néi
chung bi phéan huy trong moi treong sinh vat do bi thuy phéan va oxy hoa.

o Da phan cac polyme tong hop phan hay sinh hoc chtra cac lién két d& bj
thay phan, vi du nhu: lién két amit-enamin, este, ure va uretan d& bi cé4c vi sinh vt

va enzym hydrolytic phan huy.



o Do phan I16n c4c phan ung x(c tic enzym xay ra trong méi trudng nudc,
dic tinh ua nudc va ky nudc cua polyme tong hop anh huong 16n dén kha ning
phan hay sinh hoc cua chung.

o Mot polyme dong thoi chira ca hai nhém ua nudc va ky nuéc cho thay kha
nang phan huy sinh hoc manh hon so véi nhitng polyme chi chira mét loai cau tric.

- Hinh thai polymer

o Mét trong nhitng su khac biét co ban giira protein va polyme tong hop la
doc theo cac mach polypeptit, protein khdng c6 cac mat xich 13p lai twong tu. Su
thiéu trat tu ndy 1a nguyén nhan 1am cho mach protein kém tao két tinh hon. R4t c6
thé 1a tinh chat nay 1am cho protein dé bi phan hay sinh hoc.

o Mat khéc, cac polyme tong hop noi chung, c6 mat xich ngan va do trat tu
cao dd 1am tang kha nang két tinh, 1am cho cac nhom c6 kha nang thay phan kho
tiép can vai enzym.

- Chiéu xa va xu ly hoa hoc

o Qué trinh quang phan polyme bang tia UV va tia y tao ra géc tuy do va
(hoic) ion thong thuong dan dén dat mach va lién két ngang.

o Phan tmg oxy hoa ciing xay ra l1am cho tinh thé phuc tap thém do bén canh
anh sang luén luén co6 mat cua oxy.

- Khéi lvong phén tir polymer

o Khéi lwong phan tir cang 16n, cang kho phan hay.

o Tbc @6 phan hay sinh hoc phu thudc nhiéu vao dé day va hinh hoc cua san
pham. Téc do phan huy nhanh thuong xay ra véi mang mong. San pham véi kich
thudc day nhu dang tam, khay dung thuc pham, dao, thia, nia can dén khoang mot
nam dé phan huy.

- Téc nhan gady PHSH

o Vi sinh vat (Nam).

o Enzym thuc chat 1a xdc tac sinh hoc co co ché hoat dong gidng nhu chat

xuc tac hoa hoc. Khi giam nang lugng hoat hda xudng, chiing cé thé tang téc do

phan ng.



= Khi c6 mat cua enzym, toc do phan tng cd thé duoc ting 1én 108-

1.020 lan,

=  Pa phan enzym la nhitng protein c6 mach polypeptit cau tric dang

phirc ba chiéu.

= Hoat dong caa enzym lién quan mat thiét véi cau trac, cau hinh.

CAu tric ba chiéu cua enzym c6 dang gap khic va dang tdi, tao ra cac ving

trén bé miat véi cau tric bac mot dic trung (nghia 14 c6 dudi aminoaxit dac

trung) ta0 nén bé mit hoat dong. Tai bé mat hoat dong c6 su tuong tac

gitta enzym va hop chat nén, dan toi phan ang hda hoc, tao ra cac san

pham dac biét. Dé co6 duoc sy hoat dong tdi wu, mot enzym can phai két

hop véi cac yéu t6 bo tro, vi du ion kim loai

o Cac yéu té bd tro hitu co ciing duoc goi 1a coenzym va ching c6 thé thay

d6i vé cau tric, mot sb trong chlng xuat phat tir cac B-vitamin khac nhau (thiamin,
biotin...), mot s6 khac 1a nhitng hop chat quan trong trong chu ky trao doi chat nhu
nicotinamit ademin dinucleotit (NAD+), nicotinamit ademin dinucleotit phot phat
(NADP+), Flavin ademin dinucleotit (FAD+), Adenosin triphotphat (ATP)...

II. CONG NGHE SAN XUAT NHUA PHSH
1. Céc hwéng nghién ciru bién tinh polymer

Do olygome va polymer truyén thong di tir nguyén liéu hoa thach c¢6 cac mach
chinh chi chua lién két cacbon—cacbon (loai trir loai ¢6 nhém cuc tinh cong kénh &
mach chinh nhu PVA) cho thiy it c6 phan tng xtc tac phan hiy bang enzym, dic
biét khi khéi lugng phan tir ctia chiing 10n.Vi vy thoi gian phan hay cua chung
trong diéu kién tu nhién hay chén 1 kéo dai. Pé giup thic day qua trinh ndy, ngudi
ta da nghién ctru bién tinh chiing theo mot sé phuong phap nhu sau:

- Pua nhém lién két véu vao mach polymer

C6 nhiéu cach dé dua “lién két yéu” vao mach chinh ciia nhiing polyme nay.
Nhitng “lién két yéu” duoc thiét ké cho phép kiém soat su phan huy cia polyme ky
nuéc khdi lugng phan tir 16n thanh polyme khéi lugng phén tir thap hon, dé sau do

vi sinh ti€u hoa thong qua qué trinh phan hay sinh hoc.
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Trong cach nay dic biét nhidn manh dén ché tao polyme phan hay sinh hoc
bang 2 phuong phap bién tinh. D6 1a dwa nhém chirc vao mach chinh, dic biét 1a
nhom ester d& bi phd v& bang thuy phan hoa hoc va dua nhém chic vao mach
chinh dé c6 thé xay ra phan tmg cit mach quang hoa, dic trung 1a nhom cacbonyl.

- Bién tinh PP v&i tinh bot

San pham lai dau tién trén thi trudng loai nay 1a Biopropylen CP. Bio-PP-50
1a mot hon hop cia polypropylen homopolyme tron voi 50% tinh bt va mot hon
hop ctia chét déo héa hodc phu gia.

o Biopropylen c6 dg cling, bén va chju nhiét cao hon so véi PP nhung lai co
d6 gifin va bén co hoc kém hon. Khong gidng nhu cac polyme sinh hoc khéc,
biopropylen khong can phai say kho.

o Biopropylen va PP nguyén chit ¢ gia twong dwong nhau, tuy nhién ti trong
cao hon 16% cua Biopropylen s€ lam tang chi phi trong qué trinh st dung.
Biopropylen c6 thé duoc san xuét véi bat ky mot loai polymer PP nao va nhiéu loai
tinh bot khac nhau nhu tinh bot ngo, san, laa mi, khoai tay.

o San pham nay duoc sir dung nham vao céc loai hang hoéa dung 1au bén hon
1a sir dung 1am bao bi dé phan huy. Biopropylen ciing duoc quan tdm cho linh vuc
ché tao 6to, déng thoi n6 cling duoc nham dén muc dich san xuat do dung gia dinh,
cac san pham tiéu dung, do choi, dién gia dung, vo dién thoai va cac thiét bi may
tinh, cac san pham y khoa, bao bi dong goi my pham, cac loai dia CD/DVD, db ni
that va cac san pham cho nganh xay dung.

- Bién tinh PVC

Dbi voi PVC, 1a mot polymer truyén théng khong PHSH ngay, c6 thé bién
tinh né dé tao ra nhilng hé polymer méi ma van dam bao tinh chat cia vat lidu
nhung d& phan hay dé chuyén sang giai doan phan huy sinh hoc véi thoi gian

nhanh hon khi chua bién tinh. Vi du vé bién tinh PVC duoc thyc hién nhu sau:
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- Bién tinh PE véi CACOs

Gia polymer cao gip doi trong 2 nim vira qua di lam cho cac nha gia cong
chit déo tdng nhu cau st dung canxi cacbonat (CaCO3 - mot loat chit don thuong
dugc ding dé 1am giam gia thanh trong san xuat son, gidy va gia cong chat déo)
Ién 10%.

Hién tai, cic nha gia cong chat déo d3 san xuat thanh cong céc loai tai dung
chét luong cao chura to1 15 - 20% CaCOs;. Mot s6 loai mang mong hodc vat liéu
déo trong mot vai tmg dung khac co thé chira 1én t6i 30% chat don nay.

O chau Au, cic mang mong dung dé boc bo c6 thé chira t6i 60% CaCOs.
Cong ty Ampacet ¢ thé cung cap céac loai hdn hop mang c6 chira 70 - 80% CaCOs
dung cho muc dich nay.

- Bién tinh polystyrene

Hién nay, polystyren (PS) duoc sir dung rong rdi lam bao bi thyc pham do
c6 chi phi thap va tinh cach dién. Cac hop PS thudng c6 thé mat hang trim nam dé
phan hity, ké ca da duogc ting toc nho hoa chat phu gia va cic phuong phap khac.
Tuy nhién, cac hoa chit va phuong phap nay déu rat dat va ciing gdy hai cho méi
truong.

Céc nha san xuat trudc day da c6 gang lam cho chat déo thian méi truong
hon bang cach két hop chung v6i xenluld va tinh bot dé vi khudn c6 thé phan huy,
hodc thém cac polymer bat sang dé phan huy chung dudi 4nh sang mat trdi. Tuy

nhién, tat ca cic phuong phap nay déu co cac bat lgi nghiém trong.



Bioxo dung chit phu gia déo phan hity sinh hoc hoan toan (TDPAC) do céac
nha cung cip chat phu gia polymer ctia Canada phat trién. Chat phu gia nay tron
v6i colophan s& hoat dong nhu mot chat xuc tic 1am ting qua trinh phan huy,
khong lam giam tinh nang trong khi vat liéu dugc dung 1am bao bi.

- Tao vat lieu composite gitra polymer truyén thdn,q voi polymer PHSH

Viéce st dung PVA vai mot sé chat khac nhu tinh bot, xenluloz...dé tao nén
nhitng dang vat liéu hé polymer composite cd chat lugng tét ciing 1a hudng nghién
ctru bién tinh polymer truyén théng c6 trién vong cao.

Néu xét trén khia canh do bén vat liéu thi su két hop gitra polymer PHSH
véi mot s6 soi gia cudng, nhu soi thay tinh chang han, s& cho ta mot vat liéu méi

cO d6 bén cao hon.

bending properties [%]

Bdng 1: Dy bén ciia mt so san pham

- Stk dung chdt 1éng ion hba dé tdi ché polymer

Phuong phap triét dé nhat dé tai ché chat déo la giai tring hop polymer
thanh cac monome va str dung cac monome nay lam nguyén liéu san xuat polymer
méi. Nhung phan I6n cac phuong phap giai tring hop da duoc phat trién déu doi
hoi str dung nhiét d6 cao, s dung dung mdi chon loc hozc phai ¢ thiét bi cao &p
chuyén dung.

2. Cac huéng nghién ciru tong hop biopolymer

- Téng hop polyanhydric sucsinic va polyhydric maleic trén hé xiic tic axetat

kim loai

o Téng hop prepolyme va polyme:
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Prepolyme dugc tong hop trén co sd phan ang gitra acid sucinic (maleic) va
anhydric acetic, trong diéu kién nhiét ¢6 1500C, xUc tac va thoi gian. Sau thoi gian
phan tng, dudi hét cetic anhydric du cho hdn hop tra thanh khé, hoa tan biang mot
thé tich twong ung dichloromethane va két tinh prepolymer bang hén hop dietyl
ete/ete dau mo (1:1). Prepolyme két tinh duoc tach khoi dung dich, 1am khé, phan
tich so bo.

HOOC (CH,), COOH + (CH3C0),0 —

Xic tac I I
—»  CH3 —C—0—C—(CH), —C—0—C—CHj
Polyme dugc tao thanh tir phan Gng trung ngung prepolyme trong binh phan
ing bang Inox c6 gan may khuiy, bom hut chan khong, bép gia nhiét
O 0] 0] 0]
Xilc tac I I I [
Prepolyme — HsC —C— | 0—C—((CH); ),—C | —O—C—CHj
10*mmHg 180°C 90min

- Téng hop polyvlactic acid bang phwong phdp da tring neung triec tiép tir

acid lactic
=0
| OH  -2H,0 >C—CW
OH / — @) /O
T OH /C—C\
| 0 H CH,
HO—C—CH—CH;,4
[
0 CH; CH;
| |
-  2|-0-CH—C| - |-0—CH—C],
[ [
o) o)

-10-



Tong hop polylactic acid bang phwrong phap da trime newng gidn doan

O
e A

xt, t
O
T

I

CH; O

n

CH; O

" O— CH—L' O— ClH— C—

Laitide Polylactide
3. PO bén ciia mdt s6 polymer
Material Use Tensile | Extension | Energy
strength | at breaking to
/MPa point/% | break/kJ
kg—1
Dragline silk | web frame and radii, 4000 35 100
support when
climbing or falling
Flagelliform core fibres of 1000 >200 100
silk adhesive spiral
Silk fromthe | web reinforcement 1000 5 30
minor
ampullate
gland
Kevlar high-strength 4000 5 30
applications
Rubber high-elasticity 1 600 80
applications
Nylon 6 wide range of uses 70 200 60

Bing 2: Pé bén ciia mét so polymer
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Hinh 1: D¢ déo cua mét so vit liéu

I1l. TINH HINH SAN XUAT VA UNG DUNG NHUA PHSH TREN THE
GIOl

O cac nudc c6 nén khoa hoc tién tién, viéc nghién ctu polymer phan hay sinh
hoc duoc tién hanh tir 1au [1], trén nhiéu huéng, dac biét trong linh vuc y té. Trong
nhitng nim gan ddy, da c6 hang traim cong trinh ding trén cac tap chi chuyén
nganh polymer vé cac polymer phan hay sinh hoc [2,3,4,5], dic biét 1a dong théng
tin dugc tap hop trong “Polymeric Biomaterials” do Severian Dumitriu, University
of Sherbrooke Quebec Canada [6] suu tip va xuat ban qua cong ty Marcel Dekker
Inc, véi tong luong 44 cong trinh trong 1.168 trang. Mot sé cong b khac da gidi
thiéu cac san pham polymer tu phan hiy dung trong linh vuc y té [7].

Ké tir nam 1811, khi H. Braconnot cdng bd mot sé hop chat nhua tu nhién dén
nay, qua gan ba thé ky phat trién, nganh nhua d tao ra nhitng thanh cong vang doi
va ghi dam dau an trong lich st phat trién caa loai nguoi.

Nam 1960, cong ty Davis va Geck (Danbury, Connecticut, M¥) d téng hop
thanh cong mot trong nhitng polymer ty phan hay sinh hoc dau tién trén co so

Polyglicolide va sau do 1a cac poly (D,L,DL lactide). Chi khau tu tiéu mang nhan
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hiéu DEXON ra doi dd md ra mot hudng di mai trong téng hop polymer, va tir do
nguoi ta chi y dén polymer phan hay sinh hoc nhiéu hon.

Dén nam 1986, Hang ICI diéu ché dugc BIOPOL, mét loai nhua ¢ ngudn gbc
tir thuc vat, ¢ thé ty hay duoc trong thién nhién. Mot vai nim sau d6 mdt loai
nhya co dic tinh twong tw, MATER B, dugc diéu ché boi tip doan hoa chét
Montedison (Y). ENPOL cua Han quéc, BIOXO cua Canada ciing 1an luot duoc ra
doi.

Theo bao céo tai hoi nghi Chau Au lan 2 vé bioplastic [8], néu tong san luong
nhya phan hay sinh hoc ndam 2009 cua thé giGi 1a 766.000 tan thi dy bao nim 2011
s& 14 1.502.000 tan va cd su dich chuyén manh tir nhua khong phan hay sinh hoc

sang nhua phan hay sinh hoc véi ty 1é 12 12% 1&n 44% trén tong khéi lwong nhuya.

Annual Bioplastics Production Capacity
2007 2011
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Hinh 2: San lwong nhya phén hiiy sinh hoc toan thé giGi 2007-2011
Nguon European Bioplastics

Sy thay d6i san lugng giira nhya tong hop sang nhua sinh hoc va nhya sinh hoc
phan hity sinh hoc duoc thé hién trong d6 thi trén cho thdy xu hudéng chuyén dich
san pham nhua.

Tuy nhién, cac bao cao phan tich chi tiét thi truong biopolymer vao chau Au
cling dua ra ba kich ban khac nhau: c6 va khdng cd chinh sach va bién phap hd tro

(P & M) va véi toc do ting trudng trung binh va cao cia nén kinh té.
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Hinh 3: Sy"bié'n ,d‘éi sdan lwogng nhwa PHSH so voi nhwa
truyén thong theo cdc kich ban khdac nhau

Theo mét nghién ctu duoc xuat ban bai Cong déng chau Au, trong tuong lai
gan, 25% dién tich nong nghiép & chau Au s& khong duoc sir dyung cho san xuat
lwong thuc, nhu cac cong déng da thay ddi chinh sach hd tro kinh té ndng nghiép.
Trong truong hop ndy su phat trién nguyén liéu cho san xuat biopolymer, c6 thé la
mot nguon thu nhap dang ké cho nganh ndng nghiép. Nguoi ta wéc tinh rang hién
nay nay & chau Au c6 khoang 20 triéu ha dat phi néng nghiép. Dua trén con sé cua
mot san luong trung binh khoang 2-2,5 biopolymer tan/ha, c6 thé di nguyén liéu
cho viéc san xuat 40 - 50 triéu tan biopolymer mdi niam, chiém khoang 17-20%
ctia tong s6 nhya san xuat toan cau.

Viéc st dung sinh khoi 1am nguon nguyén liéu tai tao c6 thé giai quyét van dé,
hodc cho nhién li¢u phan huay sinh hoc hay biopolymer.

Ngudn biomass c6 san ¢6 sé lugng rat 16n, tuy nhién, cong nghé st dung chua

dap (g nhu cau doi hoi.
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Hinh 4: Nguon biomass ciia Chdu Au cho sin xudt biopolymers.
Nguon Plastic Europe Italia

Xu thé khong st dung nguyén liéu hoa thach cho san xuat biopolyme dang hién

thuc hoda & My, Nhat va cac nuéc Chau Au. Nhiéu chinh sach di dugc dua ra dé

khuyén khich sir dung cac loai polymer nay.

STT Thwong hiéu San pham Cong ty
1 | BioCeres® Biodeg Polymers FuturaMat
2 | BIOCETA® CA Mazzucchelli 1849 Spa
3 | Biocycle Biodeg Polymers Biocycle
4 | BioFibra® Biodeg Polymers FuturaMat
5 | Bio-Flex® Biodeg Polymers, PLA FKuR Kunststoff GmbH
6 | Biograde Biodeg Polymers Biograde Group of Companies
7 | Biograde® CA FKuUR Kunststoff GmbH
8 | BIOH™ Polyol Biodeg Polymers Cargill Industrial Bio-Products
9 | Biomax® Biodeg Polymers, | DuPont Packaging & Industrial
Ethylene Copolymer Polymers
10 | Biomer® Biodeg Polymers Biomer
11 | Bionate® PC+TPU DSM PTG
12 | Bionate® I PC+TPU DSM PTG
13 | Bionolle® Biodeg Polymers Showa Highpolymer Co., LTD
14 | BIOPar® Biodeg Polymers BIOP Biopolymer Technologies AG
15 | Biopearls™ PLA R.0.J. Jongboom Holding B.V.
16 | BIOPLAST® TP, Unspecified BIOTEC GmbH & Co. KG
17 | BioSpan® PUR, Unspecified DSM PTG
18 | BioStyrene PS (HIPS) Transilwrap Company, Inc.
19 | BioTuf Biodeg Polymers Heritage Plastics, Inc.
20 | BIPEX PBT Ginar Technology Co., LTD.
21 | CAPROWAX P ™ Biodeg Polymers POLYFEA
22 | Cardia Biohybrid™ TPS+PE, TPS+PP Cardia Bioplastics™
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STT Thwong hi¢u San pham Cong ty
23 | Cardia Compostable™ | TPS+Copolyester Cardia Bioplastics™
24 | Celanex® PBT Ticona Ticona GmbH
25 | Cellophane™ Cellulose, Regenerated Innovia Films Ltd.
26 | ChronoFlex® PUR, Unspecified, PUR- | AdvanSource Biomaterials Corp.
MDI, TPU-PC
27 | ChronoPrene™ TPE, TPE Alloy Advan Source Biomaterials Corp.
28 | ChronoThane™ PUR-Eth,aliphat, PUR- | Advan Source Biomaterials Corp.
Ether, PUR-MDI
29 | EnPol Polyester, TP IRe Chemical Ltd.
30 | Goodfellow PHB Biodeg Polymers Goodfellow Corporation
31 | GSPla® Biodeg Polymers Mitsubishi Chemical Performance
Polymers, Inc.
32 | NATUREPLAST Biodeg Polymers, PLA NaturePLAST
33 | Natur-Tec® Biodeg Polymers Natur-Tec - Northern Technologies
International Corp
34 | Plantic® Biodeg Polymers Plantic Technologies Limited
35 | PolyBlend™ PUR, Unspecified, TPU | Advan Source Biomaterials Corp.
Alloy

Bing 3: Thwong hiéu va cong ty chuyén sin xudt biopolymer néi tiéng thé gidgi

V. PHAN TiCH XU HUONG NGHIEN CUU - UNG DUNG NHU'A PHSH

TREN CO SO SO LIEU SANG CHE QUOC TE

1. SO liéu sang ché vé nhwa PHSH (giai doan 1972-2010)

Trong hang trim triéu sang ché trén thé gidi ¢ nhiéu linh vuc khac nhau, tinh

dén nay, so liéu khao sat cic nghién ctru vé nhya PHSH trén hé CSDL sang ché

qudc t& WipsGlobal [09] cho thdy di c6 gan 8.000 nghién ctru c6 két qua 1a sang

ché dugc cap bang bao ho tai nhiéu qudc gia va to chuc quoc teé.
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So luong sang che theo cac nam (Tu 1972 -2011)
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Hinh 5: 86 li¢u sing ché vé nhuwa PHSH trén thé gidi giai dogn 1972-2010.
Nguon WipsGlobal

Theo biéu d6 trén, tinh hinh nghién ctru va bao ho sang ché trén thé gidi thoi
gian qua c6 thé chia thanh ba giai doan:

- Giai doan 1972-1990: Pay la giai doan c6 thé goi 1a khoi thuy cua cac két
qua nghién ctru vé nhwa theo huéng PHSH, véi sb lugng sang ché rat khiém tén va
hau nhu khong ¢6 “cao trao” sang ché giai doan ndy. Luong sang ché nhiéu nhat 1a
52 (nim 1989), nim it nhat chi c¢6 01 sang ché (1979;1983).

- Giai doan 1991-2000: Puong biéu dién s6 lugng cac sang ché co hudng di
1én kha lién tuc, cho thdy cac nghién ctru vé nhwa PHSH trong giai duoc nay rét
dugc quan tdm va két qua ciia cac nghién ctru hinh thanh va chuyén hoa thanh céc
sang ché ciing “bung nd” trong thoi gian nay. Cac mdc cao trao nghién ciru:

o 1991-1992: tang tir 140 1én 233 sang ché,
o 1994-1995: tang tir 270 1én 373 sang ché

- Giai doan 2001-2010: La giai doan c6 duong biéu dién tinh hinh sang ché
tang 1én dén dinh roi suy giam. Pinh cta duong biéu dién tai ndm c6 sb sang ché
nhiéu nhat, nam 2003 véi 645 sang ché. Cac nim ciing c6 nhiéu sang ché la
khoang 2000 — 2005. Cac nam gan day (tir 2006) sb sang ché giam (nam 2011
chua cép nhat hét s6 liéu nén so luong sang ché con it).

Nhan xét:

-S4 luong sang ché ting manh tir 1990 dén 2010. Cac phan tich tiép theo s&
tap trung vao giai doan nay.
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- Hién nay, chua c6 théng ké chinh thtc vé san lugng nhya PHSH trén thé
gidi nhung cic nha san xuét cho rang mit hang ndy méi chi chiém mot thi phan
khiém t6n trén thi trudng chit déo toan cau udc dat 250 ti USD véi tong san luong
khoang 180 triéu tin mdi nam (Ngudn Vién KHVLUD TP.HCM).

2. Céc quoc gia c6 nhiéu ding ky sang ché

Khi xem xét chi tiéu qudc gia c6 lugng sang ché nhiéu nhét, cho thay 10 qudc
gia dan dau thé gioi vé nghién ctu nhya PHSH dat dugc bdo hd sang ché 1an luot
1a: My (US), Nhat (JP), Han Quéc (KR), Trung qudc (CN), Pic (DE), Uc (AU),
Canada (CA), Phap (FR), Anh (GB) va Italia (IT). Luong sang ché bao ho tai cac
nuéc ndy vé nhua PHSH chiém dén 86,5% tong sb sang ché vé nhya PHSH trén

thé gii.

us Top 10 nuoc dan dau dang ky sang che (1951 -2010)
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Hinh 6: 10 quéc gia cé nhiéu ding ky sdng ché PHSH trén thé gidi, giai
doan 1991-2010. Nguon WipsGlobal

3. Cac linh vuc ing dung din dau vé lwgng siang ché

Thu tu cac linh vyc ¢6 nhiéu sang ché dugc bao ho

1. San xuat, tong hop vat liéu nhya PHSH 3.813
2. Ung dung phuc vu doi séng con ngudi (ndng nghiép, y té...)1.816
3. Cac quy trinh cong nghé san xuat ra san pham 1.015
4. Ung dung nhya PHSH trong linh vuc dét, gidy 181
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C So sang che theo cac phan lop IPC (1891 -2010)
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Hinh 7: Cac linh vyc irng dung din ddu vé lwgng sing ché.
Nguon WipsGlobal
4. Céc cong ty hang dau thé giéi vé lwong sang ché nhwa PHSH
Tuong tu nhu trong cong nghiép nhua truyén théng, nhwra phan huy sinh hoc
cling duge cac cong ty da qudc gia thau tom. S6 liéu cac sang ché (patent) ciia 10
cong ty 1on nhét sau dy cho thay su quan tdm ctia ho trong linh vuc nay:

”

y 4 | Linh vuc dét
UNITIKALTD 4 13 46 {

| giay
PROCTER & GAMBLE 90 ~

—
NOVAMONT SPA 8§ 7
¥

MITSUBISHI PLASTICS INQ) T SX Vdf lléu

KIMBERLY CLARK CO 34 24 nhu’a PHSH
- '
ol 3 DAICEL CHEM IND LTD 4 6 58 '
— r
BIOTEC BIOLOG NATURVERPACK =~ 15 26 5 \\ .
= Quy trinh
BAYERAG ~ 12 9 51 A a
" r cong nghé
BASF AG2 127 §
-
AGENCY IND SCIENCE TECHN) 9 38 '

/\\
0 10 20 30 40 50 60 70 80 S0 100 110 120 130 140 150 160 170 180 190 Ph d\ .
spplicant uc vy doi

song

Hinh 8: S6 s,dng,ché' nhywa PHSH ctia 10 cong ty co nhiéu sing ché
nhat the gioi vé nhwa PHSH - Nguon WipsGlobal

Nhan xét:

Procter & Gamble 1a cong ty cé sd sang ché nhiéu nhat trong top 10 cong ty
(téng s6 165 cho cac linh vic nghién ctru), trong d6 cac sang ché vé linh vuc San
xudt tong hop chiém phan 16n — 90 sang ché). Tuy nhién cong ty c6 sb sang ché

nhiéu nhat vé linh vuc San xuat téng hop nhya ty huy 1a Basf AG (127 sang ché).
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Procter&Gamble ciing 13 cong ty cé sd sang ché nhiéu nhét trong linh vuc Phuc vu
nhu cau doi sdng con ngudi (40 sang ché) va linh vuc Dét va gidy (34 sang ché),
ngoai ra Procter&Gamble co sb sang ché kha déu trong ca 4 linh vuc dugc nghién
ctru. Trong linh vuc H trg cic quy trinh san xuat (van hanh, hoat dong, van
chuyén) thi Mitsubishi Plastics Inc. 1a cong ty c6 nhiéu sang ché nht.

Hau hét cac cong ty déu chu trong vao tong hop san xuét cac loai nhua phan
huy sinh hoc. C6 thé xem day 1a chién luge chung cta nganh cong nghiép nhua thé
gioi.

5. Sang ché vé nhua PHSH tai My

Dién bién sang ché bao ho tai My, giai doan 1991-2010 theo 4 nhom linh vuyc:

A: Ung dung nhua PHSH vao cac nhu cau doi song con ngudi.
B: Cai tién cac qui trinh cong nghé san xuat.

C: Nghién ciru san xuat, tong hop vat liéu nhya PHSH.

D: Ung dung nhya PHSH vao linh vuc dét, giéy.

A s0 sang che theo 4 linh vuc cua My (1991-2010)
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Hinh 9: Dién bién sing ché nhya PHSH tgi My, giai dogn 1991-2010.
Nguon WipsGlobal
Theo biéu d6, chiém uu thé trong sb cac sang ché dugc bao ho tai My 1a nhom
cac nghién ctru lién quan dén viéc san xuat, tong hop vat liéu nhya PHSH. Ngoai
trir 4ot bién vao nam 1997, sy chu y nghién ctru nhya PHSH va dang ky bao ho tai
M5 phan bd khé déu trong giai doan ngién ctru va ludn giit & mirc tap trung cao

hon han so véi cac nhém nghién ctru cai tién cac qui trinh cong nghé san xuat va
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nhoém tng dung trong linh vuc dét, gidy. Ciing véi biéu d6 nay, tai My co su tap
trung cao do trong nghién ctru va bao hd cac sang ché vé nhua PHSH theo hudng
phuc vu cc nhu cau doi sdng con ngudi, va nhém nghién ciru nay ciing chiém wu
thé nhu cac nghién ctru san xuat, tong hop vat liéu nhya PHSH.

6. Sang ché vé nhwa PHSH tai Nhat

A SO LUONG DANG KY SANG CHE THEO CAC LINH VUC CUA NHAT (1991-2010) .
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Hinh 10: Dién bién sing ché nhiwa PHSH tai Nhit, giai dogn 1991-2010.
Nguon WipsGlobal

So v61 My, linh vyc nghién ctru san XUAt, téng hop vat liéu nhya PHSH dat gia
tri 16n nhat vao nam 1997, thi tai Nhat, linh vuc nay cao nhit vao nam 2002 (101
sang ché), cham hon My khoang 5 nam.

Cac linh vyc sang ché chiém wu thé cua Nhat 13 san xuét, tong hop vat liéu
nhua PHSH, ké tiép 13 nghién ctru cai tién cac quy trinh cong nghé san xuat.

7. Sang ché vé nhwa PHSH tai Pirc

.
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Hinh 11: Dién bién sing ché nhwa PHSH tai Dirc, giai dogn 1991-2010
Nguon WipsGlobal
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Linh vuc nghién ctru san xuét, tong hop vat liéu nhya PHSH van chiém uu thé
tai Pire, nhat 1a giai doan trude nam 2000. C4c linh vuc khac khong co bién dong
gi 16n trong khoang thoi gian nghién ctlru.

8. Sang ché vé nhua PHSH tai Han qudc

A SO LUONG DANG KY SANG CHE THEO CAC LINH VUC CUA HAN QUOC (1991-2010)
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Hinh 12: Dién bién sing ché nhwa PHSH tai Han quéc, giai dogn 1991-2010
Nguon WipsGlobal
S6 luong sang ché vé san xuét, tong hop vat liéu nhira PHSH tai Han qudc phéat
trién sau My va Nhat nhiéu nam, nhung lai gia ting manh mé vao nhitng nim cudi
ky (ndm 2008 v&i 65 sang ché).
Céc linh vuc sang ché chiém wu thé cling 1a san XUAt, téng hop vét liéu nhya
PHSH, ké tiép 1a nghién ctru cai tién cac quy trinh cong nghé san xuat.

9. Sang ché vé nhwa PHSH tai Trung qudc

A SO LUONG DANG KY SANG CHE THEO CAC LINH YUC CUA TRUNG QUOC (1891-2010)
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Hinh 13: Dién bién sing ché nhya PHSH tgi Trung quéc, giai dogn 1991-2010
Nguon WipsGlobal
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Giéng nhu Han quéc, s6 lugng sang ché vé san xuét, téng hop vat liéu nhya
PHSH tai Trung qudc ciing phat trién sau My va Nhat nhiéu nim, nhung lai gia
taing manh mé& vao nhimg nim gan cudi (ndm 2003 voi 53 sang ché).

Cac linh vuc sang ché chiém wu thé cling 1a san xuat, tong hop vat liéu nhya
PHSH, ké tiép 1a nghién ctru cai tién cac quy trinh cong nghé san xuét.

Nhén xét chung:

Xu huéng chinh trong nghién ctru va tng dung nhya PHSH 13 san xuét, tong
hop vat liéu nhya PHSH va tao ra cac san phém phuc vu doi séng con nguoi.
- Trong linh vuc san xuét, téng hop vat liéu nhya phan hiy sinh hoc:
o C6 suw chuyén tiép gitta Pire, My, Nhdt va cdc nwée khdc:
= 1994-1995: Ptrc 1a nude cb s6 luong sang ché duoc bao ho nhiéu
nhat (43).
= 1996-1998: M¥ c6 s6 lugng sang ché dugc bao ho cao nhat (87).
= 2002-2003: Nhat ban c6 s6 luong sang ché dugc bao ho nhiéu nhat
(hon 100).
Khi lugng sang ché giam & My, Purc, Nhat thi bat dau c6 sy gia ting dang ké tai
Han qubc va Trung qudc.
o C6 su phat trién ré rét theo tirng giai doan:
= Trong 20 nam (1973-1993): s6 sang ché chi khoang 500.
= 10 nam cudi cua TK 20 (1993-2003): s luong sang ché 1a 4.100,
tang 8 lan.
= Chi 05 ndm gan day (2004-2010): s6 luong sang ché dat gan 3.500.
- Trong linh vuc phuc vu doi sdng con nguoi:
Tai My, s luong sang ché vé nhya PHSH vuot xa cac nudc va ting déu tir

2005 dén 2010 véi sb lugng gan 350 sang ché.
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V. MOQT SO SANG CHE PIEN HINH VE NHUA PHSH, PHU HOP VOI
PIEU KIEN THUC TIEN TAI VIET NAM

1. Nhom sang ché nghién ciru nhuwa PHSH tir tinh bt

Tinh bot, cong thirc phan tir (CgH100s), 12 ngudn nguyén lidu vo tan cho nganh
héa hoc. Tinh bot dugc st dung & dang nguyén thiy hay bién tinh. N6 duogc st
dung rong rai trong cong nghiép nhu cong nghiép gidy, dét, k¥ nghé ché tao vat
liéu ban mong va song, k¥ ngh¢ keo dan, bao bi,...Tinh bdt con dugc ing dung
trong cac nganh ki nghé nhu mo luyén kim, amiing, ban thach cao. Hai san pham
tir tinh bot co tén thuong pham 14 Impermex va Mylogel dugc dung trong nganh
khoan giéng dau. Trong cong nghiép thuc pham, ngudi ta dung tinh bot dé tao két
clu, trang thai, dang bé ngoai, do am, d6 chic va do bén cho san phrflm. Ngoai ra,
trong nhitng nim gan day, tinh bot 1a mot trong nhitng thanh phan quan trong dé
tao ra mang polymer tu phan hily 1am mang bao khong tham dau. ..

O trang thai tu nhién, tinh bdt co rat nhiéu trong cac loai hat nhu gao, mi, ngo,
ké...trong cac loai cu nhu khoai lang, khoai tay, khoai mi,...va trong cac loai qua
nhu chudi xanh, téo...Gao chira nhiéu tinh bot nhat, khoang 80%, mi chira khodng
70%, khoai va cac loai ci khac chira it tinh bot hon.

V& mit ciu tao, tinh bot déu & dang hat c6 kich thudc khac nhau va khac nhau
khong 16n 1am vé thanh phan, tiy thudc loai cay. Tinh bt cau thanh tir hai cu tir
chinh 1a: amylose phan 16n 13 a-D-(1-4)- glucan mach thang, c6 khoi luong phan tir
trong khoang 40.000 dén 340.000 twong ung véi mach chira 250 - 2000 don vi
monomer glucose; va amylopectin 1a phan tir rat 16n a-D-(1-4)-glucan c6 lién két

a-D-(1-6).

CH,OH

Céc phuong phap bién tinh tinh bC)tH /l

o Phuong phap vat 1y:
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= Bién tinh bang hé héa so bg: dudi tac dung cua nhiét do, dung hon 1a tac
dung nhiét am s& lam dut cac lién két giita cac phan tir, 1am huy cau trac
ctia hat tinh bot khi hd hoa, cling nhu s€ tai lién hop mot phﬁn nao do cac
phan tir khi sy sau nay.
= Tinh bét hé héa cé tinh chdt sau: truong nhanh trong nudc, it bién d6i
trong qué trinh bao quan, bén & nhiét do thép, do nhot cao, co6 d6 dac, kha
nang gilt nudc va khi tot.
o Phuong phap hoéa hoc.
o Phuong phap enzyme.
Mot sb sang ché nhira PHSH dién hinh tir tinh bot:
1.1. Nhua phéan hity sinh hoc chira tinh bét va phwong phap sian xuat
(EP0535994) [10]
Sang ché nay gidi thiéu phuong phap san xuat mot loai nhya nén PHSH trén co
s& polyester béo co diém nong chay tir 45-130°C va tinh bot hd hoa. Piém dic biét
ctia patent ndy 13 st dung dung mai 13 nude. Haim luong tinh bot trong nhya nén co
thé dat dén 45%. Loai nhya nay str dung dé san xuit cac san pham c6 khuén duc.

Phwong phdp thuc hién: cho 9.217g tinh bot ngd c¢6 do am 13,2% vao mdy tron

vol 783g nudc. Sau khi nhao tron dugc khoang 1 gio, cho thém 2.000g
polycaprolactone (PCL) va tiép tuc tron trong khoang 30 phat. Hon hop sau do
dugc nén qua mot phéu dun hai thong chit T véi van toc 10kg/gio. Dong vt lidu
duoc ép trong may ép truc vit c6 dudng kinh 1mm (dé han ché viéc tao thanh bot
khi) trong viing nhiét d6 ting dan tir 30°C 1én 80°C va 95°C. Cac gié tri d6 nhdt n,
va ng do duoc tai 95°C la 113.000 poises va 1.600.000 poises, twong ung véi do
tuong hop ng/ne 12 14,2.

1.2. Vit liéu polymer phan hiy sinh hoc gdm tinh bt va polysaccharide

dialdehyde (WO 2004/029147) [11]

Sang ché giéi thiéu vat liéu polymer PHSH duoc tong hop trén co sé tinh bot
va dialdehyde polysaccharide.

Noi dung chinh lién quan dén mot cong thirc tinh bot thuc day qua trinh keo hoa

(gelatinisation) bang cach xt 1y co nhiét. Tinh bot nhiét déo da dugce chirng minh
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12 mot loai vat liéu phu hop dé san xut vat liéu phan huy sinh hoc, chang han nhu
vat liéu dong goi. Ngoai kha nang phan huy sinh hoc, tinh bot ¢6 1o thé 1a né c6
san tr mot nguén vO tan va phé bién, tuong tu nhu nhiing vat liéu dua trén
hydrocarbon hoa thach.

Polysaccharide dialdehyde (DAP) c6 thé duoc bit ngudn tir bat ky mot ngudn
polysaccharide nao do, chéng han nhu tinh bot, cellulose, hay mot dang glucans
khéc. Polysacchride dialdehyde (DAP) dugc thu nhan tir qua trinh oxy hoa véi, vi
du, 1,2 periodate dihydroxyethylene. Nhém dugc oxy hoéa thanh hai nhom
aldehyde v&i1 sy phan tach ciia vong monose.

Bang cach str dung mot may tron (Hobart N-50), 1.205¢g tinh bot khoai tiy ban
dia (46 am 10%) duoc tron 1an véi 753g dialdehyde tinh bot (DAS) (46 am 64%)
va 542g glycerol. Ty 1& trong hon hop 1a tinh bot:DAS:nudc:glycerol =
80:20:45:40. Hon hop dugc xur 1y bang cach sir dung may dun vit quay (L/D=11)
1a 80 va 200 v/phiit. Van toc ra clia san pham trong may dun 1a 3,2 kg/h. Polymer
tao thanh dé)ng nhéat, linh hoat va 100% v6 dinh hinh.

Tinh chat san pham dugc mo ta trong bang dudi day:

1 - AW 1Y T/ T/ 1V

2 5 95 5 40 40 100 +
3 5 &0 20 40 40 100 +

Bing 4: Thugc tinh sin phdm polymer PHSH

-26-



7 20 90 10 40 40 100 3
8 20 50 50 40 40 100 3
9 30 90 10 40 40 100 A
10 30 90 10 45 40 100 4

*+ = samples still completely dimensionally stable after 5 hours in water
(20° C))

Bing 5: Thugc tinh sin phim polymer PHSH (t1)

1.3. Vat liéu nhi¢t déo phan hiy sinh hgc trén co sé& polysaccharide

(US5459258) [12]

Vit liéu nhiét déo phan huy sinh hoc dugc tong hop theo céc giai doan:

¢ Polysaccharide ky nudc lién tuc.
e Polysaccharide phéan tan.

Sau khi da bién tinh, vat liéu c6 thé d& dang ché bién thanh nhiéu loai san pham
co dac tinh vat 1y cho muyc dich sir dung. Khi chua phan huy, vat liéu khong doc
hai cho moi truong (trong thoi gian luu trong bai rac hoac ¢ nhitng noi khac).

% Phwong thirc thye hién:

1-Tong hop Butyrate tinh bét:

Phan tng este hoa tinh bot tinh khiét c6 ham lugng amylose cao (bao gom
khoang 70% ham luong amylose va amylopectin 30%) dugc thyc hi¢n nhu sau:

e Tinh bot (0,1 mol d& khé qua dém trong 10 chan khong ¢ mirc khoang 80°C

dé giam thiéu d6 am cua no) dugc dit trong mot binh Erlenmeyer va 200 ml

Dioxane va 50 ml Pyridin dugc thém vao. Binh nay sau d6 dugc dat trong mdt

bép dau c6 nhiét d6 1a 100°C véi mot may khudy tir duoc sir dung lién tuc dé

pha tron. Toluene (200ml) va 0,45 mol Clorua butyryl_sau d6 duogc thém vao

binh. Phan tmg tién hanh trong sau gi®' & nhiét do khong doi.
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e Tributirate tinh bot tinh khiét sau d6 duogc tach ra tir hon hop phan tng. Két
quéa cho 100% tinh bot da chuyén doi.

2-Polysaccharide ai nuoc:

Giai doan polysaccharide thdm nuéc t6t nhit bao gdm mot hodc nhiéu
polysaccharides chua bién tinh, tot nhat 1a tinh bot. Tai lidu nay cho thdy thanh
phan tinh bot giup ting tbc d6 phan hity sinh hoc, vi né cho phép vat liéu truong
Ién khi c6 sy hién dién cta nudc trong moi truong, tao diéu kién cho su phan huy
ctia san pham va giam thiéu chi phi cta san pham. V&i mot ty 1é thich hop, tir 30
dén 50% tinh theo trong luong, ciia mdt polysaccharide c6 thé duoc dic 13 mot
polysaccharide chua bién tinh wa nuéc. S6 luong polysaccharide sir dung s& anh
huéng dén céac tinh chat vat 1y cua vat lidu, polysaccharide chua bién tinh c6 tinh
chat khac voi mot polysaccharide bién tinh dé 1am cho n6 ky nudc. Thuong khong
str dung hon 50% trong luong polysaccharide chua bién tinh trong vat liéu dic.

3-Chudn bi vit liéu diic (Moldable):

Vit liéu dac duoc chuén bi béng cach tron céac polysaccharide ky nuédc dugc lua
chon vd&i cac polysaccharide thdm nuéc duoc lua chon trong ty 1€ trong luong
mong mudn, va sau d6 pha tron cac vat lidu véi nhau cing véi cac phu gia khac
bang cach st dung bét ky phuong phap duoc biét dén, bao gdbm ca may dun vit don
hodc doi. Trong mdt polysaccharide ky nudc bot duge tron véi polysaccharide
thAm nudc, va hdn hop kho chay dun ¢ nhiét do du cao.

Mat khac, polysaccharide ky nuédc dugce lam mém hodc niu chay duogc tron voi
polysaccharide thdm nudc , va hdn hop dugc 1am chay dun. Mtc do chénh léch
cua cac giai doan khong lién ké nhau s& dugc xac dinh béi kich thude cta cac hat
bot duoc st dung va hiéu qua ctia qué trinh trn. Néu mudn, cac vat liéu hdn hop
6 thé duogc ¢p dun thém mot hodc nhiéu 1an dé lam cho vét liéu déng nhat hon.

1.4. Vat liéu phan hdy sinh hgc tr tinh bot ghép polymer

(W0O2003/074604) [13]:

Tinh bot dang hat duoc thém vao polymer dé ha gia thanh caa nd. Hon hop tao
thanh c6 tinh chét twong tu nhu polymer tinh khiét. Diém mau chét cia sing ché
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nay 1a su hién dién cua mot chat twong hop gitta hai bé mat (compatibilyzer
interfacial) cua tinh bdt va polyethylene.

Néu trudc day, can phai hd héa tinh bot hay chuyén tinh bot sang dang ester
truéc khi phdi tron thi nay chi can thém loai phy gia ndy c6 thé sir dung tinh bot
thuong dé tao ra mot polymer moi tuong ty nhu polymer tinh khiét. Vi phu gia
nay, co6 thé phdi tron tinh bot véi polyethylene (PE) polypropylene (PP),
polystryrene (PS), polybutylene (PB), polyvinylfloride (PVF), polyvinylchloride
(PVC), polyethylene terephtalate (PET) va nhiéu loai polymer thong thuong khac.

Céc loai polymer nay c6 ngudn gbc tir hoa dau va khong phan huy sinh hoc.

>S kY 1090um

at break (%)
o

400

Tensile strength (MPa)

[ @ ComstarchLDPE 2 .
4 0  Com starch/LDPE/PE-g-MA # 2004
- g ? | ™ Com starch/LDPE
i | © Com starch/LDPE/FE-g-MA
i s /SR ML (ISSLIER YT mdion M) 0 Ay —————— 7
000 006 0410 015 020 025 030 000 005 010 015 020 025 0.30
Weight fraction of starch to LDPE Weight fraction of starch to LDPE
Hinh 15: D¢ dai ciia san pham Hinh 16: D¢ gian dai ciia san pham
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2. Nhém sang ché nghién ciru nhwa PHSH bing ciac phwong phap khac
2.1. Phwong phap tong hop va cic sin pham polymer phan hiiy sinh hoc
véi cacbonat canxi (US2011/0172326) [14]:

Gidi thiéu phuong phéap tong hop loai vat liéu c¢6 kha nang phan hiy sinh hoc,
trong thanh phan c6 chua tir 25-85% cacbonat canxi voi mot ma tran biopolymer
PHSH nhu axit polylactic (PLA), protein dau nanh, polyhydroxyalkanoate
("PHA"), polyhydroxybutyrate (PHB), va/hodc tinh bot tir ngd, lia mi, khoai mi,

khoai tay, hoac cac san phém c6 thé tai tao khac.

2.2. Qui trinh san xuét hat nano biopolymer (US2011/00428410) [15]:

Gidi thiéu phuong phap san xuat san pham hat nano biopolymer. Trong qua
trinh nay, biopolymer nguyén liéu va mot chat lam déo duoc cho vao mot may
dun c6 mot cau hinh tryc vit. Biopolymer nguyén liéu va chat 1am déo tot nhat 1a

thém mot cach riéng biét vao may dun.

Hinh 17: So do qui trinh sin xudt sin phim

2.3. Phwong phap tong hop stent c6 kha ning phin huy sinh hoc tir
Polymer-bio composite hat nano ceramic (US2011/0118827) [16]:
Gidi thiéu phuong phap san xuét stent cho dong mach dung trong y té tir vat

liéu tong hop hat nano c6 kha ning phan huy sinh hoc cao phan tir-bioceramic.
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Nguyén ly la bioceramic dang hat nano phan tan trong mdt polymer phan huy
sinh hoc, bao gém cac polyeste phan hity sinh hoc. Cac bioceramic hat nano bao
gdm calcium phosphate vo dinh hinh (ACP), dicalcium phosphate (DCP),
Tricalcium phosphate (TCP), Apatit pentacalcium hydroxyl (HAP) tetracalcium
phosphate monoxide (TTCP) va sy két hop hodc tuong tu ctia chiing.

Theo phuong phap nay, tit ca cac vién PLGA lan dau tién dugc nghién dén
kich thudc hat ciia 200 nm vdi mot may xay dién tai 25.000 v/phut. 4g Photphat vo
dinh hinh (ACP) (kich thudc: 100-150nm) dugc tron véi 200g hat nano PLGA
nghién va lién tuc pha tron trong khoang 10 phdt. Ca PLGA va hdn hop
PLGA/ACP tong hop sau d6 dugc ép dun qua mdt may dun vit tin hiéu & 200°C.
Ong ép dun c6 duong kinh ngoai 13 1,8 mm va d6 day tuong 13 150 pm. Kinh hién
vi quan sat cho thay cac dng ép dun véi PLGA chét liéu duy nhat 13 rd rang, khong
mau, trong khi 6ng ép dun véi PLGA/ACP composite (ACP:PLGA = 2:98) bonc-
trang va hat ACP da duoc thong nhat phan tan giira cac polyme PLGA.

2.4. Nhua phan huy sinh hoc tir hén hop bét sei vo dira (EP 0786496) [17]:
Sang ché gi6i thiéu phuong phap san xuat nhiwa PHSH méi bang cach phdi tron
bot xo dira voi vat liéu nhya PHSH, cho phép san pham cudi cing ¢6 do phan huy

nhanh hon nhiéu so voi vat liéu ban dau.

4 4
1 5 ]

r'\_— P e e e e e e g ""_'_él'—____"—_l

! 1 kY B %% B

' (95~60)—a% '15;}';:‘2{% : 1 by wt. I i

' by wi. - reg. plastic

! biodeg. plastic -+ coconut fiber + :(bicdegrad. mod.) | '

Il «=0or 5za<40 powder S<a<d40 11

1 T =1
1

e -]

Hinh18: Ti I¢ phéi tron nguyén li¢u

Qui trinh san xuat san pham bao gom 3 cong doan:
- Tach xo dura thanh soi.
= Xu ly soi xo dura thanh bot.

. Tron bdt xo dira véi chit déo dé tao hat.
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Hinh 19: Qui trinh sin xudt sdn phim

Trong phuong phap ndy, mét polyeste béo duoc sir dung dé ddi ching véi cac

tinh chat cta san phém PHSH duoc tao ra:

lable 1
Embodiments Comparative Embodi-
ment
1 2 3 1

a) Amount of coconut 10 20 40
powder by weight per-
cent
b) Consistency (Compar- 1 1 somewhat hard Standard=1
ative Embodiment as
standard)
¢) Melting Pt (°C) 120 120 130 120
d) Ease of Molding A A A A
&) Biodegradability 26 3 2.1 8
(#Months for 80%degra-
dation)
f) Improvement of Soil A A A
) Overall assessment A A A B

1. Code for assessment, A: excellent, B: good, C: no change, normal
2. Catagory & is the number of months it takes a seedling pot of 0.5mm to be degraded.
3. Category fis the improvement of the soil for the growing of plants after the breakdown of the product.

Bing 6: Mét s6 tinh chit ciia sdn phim
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Bang 6 cho thdy kha niang phan huy sinh hoc cia san pham PHSH tao ra duoc
cai thién rat nhiéu so vai vat dbi chung. Hon thé, san phrflm con c6 thém tac dung
cai tao chat luong cua dat.

Trong truong hop thi nghiém mé ta trong Bang 7, san phim nhwa PHSH tao ra

dugc so sanh tinh chat véi cac san pham khong cé thanh phan PHSH (nhom

polyethylene).
Table 2
Embodiments (Soil: Black Soil)
Biodegradable Product Product with Non-Biodegradable Compo-
nent
4 5 6 7 8 9 10 1 12 13
a) thickness of molded product 0.1 0.003 | 0.1 003 | 01 | 003 )01 003 (01| 003
(mm)
b) coconut powder (wt.%) 10 10 20 20 10 10 10 10 10 10
¢) biodegradable plastic (wt.%%) a0 20 80 80 80 80 70 70 60 60
d) non-bicdegradable plastic - 10 10 20 20 30 30
(wt.%)
¢) rate of biodegradation (#days 50 14 40 10 60 20 80 30 | 110 | 40

to 80% degradation)

Bing 7: Mt 56 tinh chit ciia sdn phdam sau phoi tron

V1. TINH HINH SAN XUAT VA UNG DUNG NHUA PHSH TAI
VIET NAM

1. Khii quat cac nghién ctru vé polymer PHSH tai Viét Nam

O Viét nam, trong muo1 nam tré lai day, cac nha khoa hoc tai cac vién nghién
ctru hodc cac truong dai hoc d it nhiéu ¢ nhitng nghién ctru theo hudng tao ra cac
san pham nhya c6 dic tinh phan hay sinh hoc, d6 Ia:

- Nhom tac gia Lé Thi Thu Ha, Mai Van Tién, Pham Thé Trinh thudc Vién
Hoéa hoc Cong nghiép Viét Nam di diang ky va dugc cong bd don sang ché sb 2-
2009-00081 “Ché phém nhya tuy huy trén co s& polylactit va nhya hat dugc san
xuat tir ché pham nay” (27/12/2010). Noi dung dé cap dén ché pham nhya tu phan
huy bao gém polylactit (PLA) véi luong nam trong khoang tir 30 dén 70% trong
luong, polyetylen ty trong thip (LDPE) véi luong nam trong khoang tir 20 dén
60% trong lugng, polycaprolacton (PCL) véi lwong nam trong khoang tir 5 dén
10% trong luong; polyetylen-ghép-anhydrit maleic (PE-g-MA) véi luong nam
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trong khoang tir 1 dén 4% trong lugng, axit stearic véi lwong nam trong khoang tir
1 dén 2 % trong luong va chat quang héa véi lugng nam trong khoang tir 0,01 dén
0,1% trong luong. Ché phdm nay c6 do bén co 1y cao, c6 kha ning ty phan hiay dé
dang. Ngoai ra, giai phdp ciing dé cap dén nhya hat duoc san xuét tir ché pham
nhua nay. Nhua hat nay c6 thé gia cong thanh mang mong, bao bi, va tai dung tu
phan hay v.v.. két qua sir dung thtr nghiém mang polyme tu huy dé phu ludng cay
cho két qua tu phan huy hoan toan trong khoang 165-170 ngay. Mang polyme 1am
bau wom cay duoc thir nghiém cho két qua tu huy sau 9 - 10 thang.

- Nhom téc gia Tran Vinh Diéu; Poan Thi Yén Oanh; Nguyén Pham Duy
Linh; Lé Pic Lugng thudc Trung tam nghién ctiru Vat liéu Polymer — Truong Dai
hoc Bach khoa Ha Ni [18], ndam 2008 d3 bao céo tién hanh nghién ciru ché tao vat
liéu PHSH trén co sé nhua polylactic axit gia cudng bang soi nira. Theo d6, soi
ntra duogc xu ly bﬁng dung dich NaOH, sau do tao mat. Vat liéu composite dugc
san xuat bang cach sap xép xen k& cac tim nhwa PLA va mat nira, gia nhiét trong
diéu kién tac dong lyc. Vat li€u tao ra ¢6 ham luong soi 1én dén 40%.

- Nhom tac gia Pham Thi Thu Hong; Pang Vin Phu; Poan Binh; Tran Tich
Canh tai Trung tdm nghién ctru va trién khai birc xa [19], naim 2004 di thuc hién
cac nghién clru bién tinh tinh bot béng ky thuat ghép birc xa nham tao ra vat liéu
PHSH. Nghién ctru dugc thuc hién véi viée ghép blrc xa axit acrylic (Aac) 1én tinh
bot lta mi bang k¥ thuat chiéu xa Gamma dong thoi. Két qua cho théy ti 18 tinh
bot/Aac v6oi qué trinh ghép dat 1:1. Tinh bt ghép axit acrylic da este hoa duogc
diéu ché bang cich este héa tinh bot ghép axit acrylic véi polyethylene glycol
4000. Sau do6 tinh bot ghép axit acrylic da este hoa dugc ete hoa voi cloro-1 butan
dé giam nhom hydroxyl va kéo dai chudi tinh bot da axit acrylic. Bién tinh tinh bot
bang cach ghép birc xa v6i Aac va két hop qua trinh este hoa, ete hoa da thay doi
cau tric va thanh phan hoa hoc cua tinh bot theo hudng giam tinh va nuédc, ting do
tuong hop, gitp 1am co s& cho viéc dua tinh bot vao cong nghé san xuat bao bi
PHSH hiéu qua hon. Néi dung ndy chung huéng véi dé tai nghién ctru cip Bo nim
2002 “Nghién ctru 4p dung nang luong birc xa bién tinh tinh bot nham tao vat liéu

PHSH” cua Vién Nang lugng nguyén tir Viét nam (VAEC).
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- Tuyén tap cic cong trinh va bao cdo khoa hoc ctia Phan vién Khoa hoc Vat
liéu Ung dung tai TP.HCM nam 2001 [20] d4 c6 dé cap dén polymer ty phan hay
trén co s acid lactic chuyén hoa thanh lactide va polylactide. Cac tac gia da khao
sat kha nang tuy phan huy ctia mau polymer tong hop duoc. Két qua cho thidy mau
polymer c6 kha ning phan hay hoan toan khi chén trong dat sau thoi gian 30 ngay.
Gan day, nhom tac gia cta phan vién nay ciing da cong bd mot sé két qua khao sat
quéa trinh tong hop polyanhydric sucinic trén mot s xuc tac khac nhau [21] hay
tong hop mang polymer composite trén co s& polyvinylalcohol va soi
lignocellulosic [22].

- Cong trinh cta nhom nghién ciru Nguyén Céng Tranh & Truong PH Khoa
hoc tu nhién — Pai hoc Quédc gia TP.HCM [23] da gidi thiéu phan ung tring hop
polymer séng metyl metacrylat bang hé xtic tac oxy hoa khir, cho phép ché tao
thanh cong loai vat liéu san xuit bao bi ty hiiy 100%, gid thanh ré. Du con ¢ quy
mo phong thi nghiém nhung vat liéu nay hira hen 14t d6 bao nilong trong twong lai
gan.

- Nhiéu cong trinh nghién ctru ché tao polymer PHSH theo cic hudng khéc
nhau nhu nghién ctru vé chitin va chitosan tao ra cic mang boc dung trong thuc
pham [24], nghién ctru bién tinh polymer truyén thong bang mot sb acetat kim loai
[25,26], nghién ciru ciu trac cua vat liéu nanocomposite PHSH trén co s¢ hdn hop
tinh bot va poly (vinyl alcohol) [27] budc dau ciing di thu dugc nhitng két qua tbt.

- Ngoai ra con c6 mdt s cong trinh tong hop polymer [28,29,30,31,32] nhung
nhin chung chua di sdu vao kha nang tu phan huy va chua trd thanh xu hudng
chinh trong nghién ctru.

2. Giéi thiéu polymer PHSH phuc vu ndng nghiép ding ky sang ché ciia
Vién Khoa hoc Vit liéu Ung dung [33]

2.1. Kha niing phén hily ciia mang bing phwong phap chon trong dat

Cac mau co tbe d6 phan huy nhanh. Sau 7 ngay, cdc mau c6 su thay doi rd vé
hinh dang so vdi ban dau, cac mau déu c6 hién tuong truong 1€n, nhan lai. Sau 10

dén 30 ngay chon trong dat, cac mau bat dau xuat hi€én nam mdc trén bé mat va
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chting bat dau phan hiy hoan toan sau 45 dén 60 ngay tuy thudc vao thanh phan

cling nhu ty 1¢ cac nguyén li€u tao mang.

Mau 1 Miu 1 Méu 2 Miu 2

(ngay dau tién) | (sau 14 ngdy) | (ngdy dau tién) | (sau 14 ngay)

4

Miiu 3 Miiu 3 Miiu 4 Miiu 4
(ngay dau tién) | (sau 23 ngay) | (ngdy dau tién) | (sau 23 ngay)

Qua4 trinh phan hay trén 14 do ¢6 su tAn cong cua vi sinh vat trong moi truong
song lam bé giy cac lién két hoa hoc trong cau triic mang, dan dén két qua 1a mang
c6 kha nang phan huy.

2.2.  Kha niing hip thu nwéc ciia polymer PHSH

Khi ham luong nguyén liéu chinh tang dan thi kha nang hip thu nudc ciia mang
giam.

Mit khéc, chat phu gia cling ¢6 anh huéng rd rét dén do hap thu nudc cua
mang. V6i chat phu gia 1, d6 hap thu nudc cia cac miu déu cao hon so voi chit
phu gia 2.

Diéu nay co thé duogc giai thich 1a do c¢6 sy hinh thanh céc lién két hydrogen
lién phén tir, s& ngan can sy thAm nhdp cta nudc vao mang lam cho do hap thu

nudc cua mang giam dan.
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2.3.

T3 (MPa)

200
180
160
g 140
= 120
= 100
o 30
&0
o 40

(4,

20

i _ e Phugal

: —m Phuga?
Miu 1 Miu 2 Miu 3 Mu 4

5 10 15 20 25 30 35 40 45

Ham hrong nguyén idu chinh (%0)
Hinh 20: P$ hdp thu nudc ciia mang

Tinh chit co hoc ciia polymer PHSH
Do bén kéo dit (TS — MPa) va Do gidn dai (E- %)

40

35 4
30 4
25 7
20
15 o
10 o

NIiua 1

DMlan 2

NIau 3

B Phugal
O Phu gia 2

MIan 4

10

20

30

Haun by one nguven héu chinh (900

40

Hinh 21: So sanh anh huwong ciia phy gia 1 va phy gia 2
dén do bén kéo dut ciia mang

Man 2

Mau 3

20

m Fhugial
@ FPhu gia 2

30

Hém hyong nguyen ligu chinh (%00

40

Hinh 22: So sdnh dnh huéng ciia phu gia 1 va phu gia 2 dén dé
gian dai cua mang

-37-




Ham lugng nguyén liéu chinh ciing nhu chat phu gia di anh huong dén TS va E
cua mang.

TS ctia mang cang 16n ching td mang cé cau tric cang chit ché va nguoc lai.

Diéu nay co thé duogc giai thich dwa vao lién két giira cac thanh phan trong ciu
tric mang, dic biét 13 lién két hydrogen.

2.4.  Ung dung ciia polymer PHSH

Lam bau uvom cdy: gitip cdy gilt am, chéng han; déng thoi trong qua trinh phan
huy tao ra cac chat mun, khoang chat lam ting dinh dudng cho dat, gitip cay phat

trién tot.

Hinh 23: Ot trong trong Hinh 24: Ot trong trong mang
mang polymer thong thuwong polymer PHSH

Boc phan bon NPK: kha ning tan trong nudc rat chim, sau 7 ngay méi bat dau

c6 hién tuong phan ra mang, khi dung bon ciy thi sau 1 thang phan van con.

Hinh 25: NPK thong thuong Hinh 26: NPK dwgc boc polymer PHSH

-38-



Lam mang boc bao quan trai ciy: thi nghiém véi ca chua cho thiy tac dung
gitp bao quan tuoi lau hon va co chét luong tdt hon so voi khong boc hoac boc

bang cac vat liéu khéc.

Hinh 27: Méu truwéc khi boc Hinh 28: Mdu khong boc gi
sau 1 tuan

Hinh 29: Mdu boc gidy bdo Hinh 30: Méu bgc nylon Hinh 31: Médu boc ming PHSH
sau I tudn thwong sau 1 tudn sau 1 tudn

VII. MOT SO KET LUAN VA KIEN NGHI

1. Nang luc cong nghé

- Nguyén liéu chinh dé san xuit polymer phan huy sinh hoc 13 sinh khéi, véi
phuong phap phdi tron véi polymer truyén théng 1a chii yéu. Cong nghé san xuat
don gian, co6 thé ap dung & Viét nam trén cac day chuyén va thiét bi hién co.

- Polymer phan huy sinh hoc hién di va dang duwoc nhiéu trudng Pai hoc va
Vién nghién ctru tién hanh nghién ciru theo nhiéu hudéng, voi cac trang thiét bi kha
hién dai.

- Céc hudng nghién ciu cua cac Truong Pai hoc va Vién nghién ctru nhin

chung phu hop véi xu thé ciia thé gidi.
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Cdc nha khoa hoc Viét nam hodn toan c6 thé trién khai cdc vin dé da néu
va budc diu da tong hop thanh cong mot sé mau polymer phéin hiiy sinh hoc.

2. Sw hop tac gin két gitra cac khdi nghién ciru va san xuét

- Cac két qua nghién ctru ctia cac Vién nghién ciru, Trudong Pai hoc chu yéu
nhim phuc vu cong tac giang day, dao tao ma chua co su gin két giita nghién ciru
va trién khai, dic biét 1a gilta cac khoi nghién ctru va san xuét kinh doanh.

- Cac doanh nghiép van con chua co6 thoi quen dau tu cho nghién ctru, viée
san sang va manh dan dau tu cho nghién ctru dé thay doi san pham cho phu hop
v6i xu thé thoi dai ciia doanh nghiép van con han ché.

- Do kinh phi nghién ciru & khéi nghién ctru con han ché, diéu kién san xuat
thir nghiém qui mé 16n khong cd, nén can c¢é su hop tac cta cac don vi san xuat
cuing tham gia. Can c6 nhiing bién phap tuyén truyén phd bién gin két cac khoi
nghién ctru va Gmg dung dé dua cac thanh qua nghién ctru tré thanh cic san pham
t6t, co y nghia thiét thyc vé mat kinh té (c6 thé canh tranh dugc).

3. Thé ché chinh sach

- Nhin chung, xét vé mit san xuat cong nghiép, tai Viét nam van chua co cac
co s& san xudt san pham nhya PHSH, rai rac chi c6 mot s cong ty nhap nguyén
liéu dé san xuét bao bi PHSH. Chiing ta chua c6 chién lugc san xuat nguyén liéu
nhua PHSH & qui mé quéc gia. Vi vay, Nha nudc can ¢6 qui hoach, dinh huéng 1d
rang cho viéc phat trién nhira PHSH trong co cau phat trién nganh nhwa Viét nam
dé tranh cac dau tu khong hop 1y mang tinh nhat thoi, kho xir 1y cac hau qua lau
dai trong tuong lai

- Hé thdng tiéu chuan chat lugng cho san phim nhwa PHSH c6 tinh than thién

v&1 moi truong cua Vit nam can sém dugce xay dung va ban hanh.
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