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XU HUONG SAN XUAT VA UNG DUNG BAO Bi PHAN HUY
SINH HQC NHAM GIAM THIEU O NHIEM MOI TRUONG

kkhkkhkkhkkhkkhkkhkhkkhkkikihkkhikhkikkx

. TONG QUAN TINH HINH SU DUNG BAO BI NHUA TAI VIET
NAM VA POLYME PHAN HUY SINH HQC

1. Thue trang sit dung bao bi nhwa, quan 1y chit thai bao bi giy 6
nhiém moéi truong & Viét Nam

Viét Nam dang trong qué trinh day manh coéng nghiép héa — d6 thi hoa
(CNH — DTH) va clng v6i nd 13 sy gia tang chét thai sinh hoat, trong d6 c6 chat
thai ti bao bi tir nhua. Cac bao bi san xut tir polyme c6 ngudn gdc tir ddu mo
(PE, PP...) hién dang sir dung & nudc ta va nhiéu nudc trén thé gisi thudc loai
kho va lau phan hay. Nhitng ddc diém uu viét trong san xuat va tiéu ding bao bi
nhya da 1am lu md céc tac hai doi v6i méi trudng khi thai bo. P ciing 1a 1y do
chinh yéu giai thich tai sao bao bi nhua lai duoc dung rat pho bién ¢ nhiéu qudc
gia trén thé gidi bat chap nhiing canh bao vé tac hai to 16n va nhiéu mit t5i moi
truong, strc khoe va trd thanh van nan trong quan Iy moi trudng & hau hét cac
qudc gia dang phat trién, trong d6 c¢6 Viét Nam.

Theo cac nha khoa hoc, bao bi nhya dugc lam tir nhimg chat kho phéan hay,
khi thai ra moi trudng phai mat tir hang chuc nim cho téi mot vai thé ky moi
dugc phan hiy hoan toan trong ty nhién. Sy ton tai cia nd trong moi truong sé
gdy anh huong nghiém trong tdi dat va nudc boi cac san pham nay 13n vao dat
s& ngdn can 6xy di qua dat, gdy x6i mon dat, lam cho dat khéng giir duoc nudc,
dinh dudng, tir 46 1am cho ciy tréng chdm ting trudng. Nghiém trong hon, moi
truong dat va nudc bi 6 nhidm boi san phim bao bi ndy s& anh hudng truc tiép
va gian tiép t6i stc khoe con nguoi.

Trong thyc té, nhiéu loai tii dugc lam tir polyme nguén goc dau mé khi
ngam vao ngudn nudc s& xam nhap vao co thé ngudi gdy rdi loan chirc ning va
dj tit bam sinh & tré nho. Cac bao bi nay lam tac nghén céng, ranh, kénh, rach,
gy & dong nudc thai va ngap ting din dén san sinh ra nhiéu vi khuan gay bénh.
Ngoai ra, n6 con gdy mit my quan va canh quan. O nhiém méi truong do chat
thai bao bi tir nhua hién dugc cac nha mdi truong goi 1a “6 nhiém trang”.

O nudec ta, viéc s dung tran lan cac loai bao bi nay trong cac hoat dong
sinh hoat xa hoi, chu yéu va dac biét 1a loai tai si€u mdéng, thé hién sy de dai cua
ca nguoi cung cap cling nhu nguoi st dung; nguoi ban san sang dua thém mot
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hoac vai chiéc tai cho ngudi mua khi dugc yéu cau; ngudi mua it khi mang theo
vat dung (tai xach, lan...) vi biét chac chan rang khi mua hang hoéa s€ c¢6 bao bi
keém theo dé xach vé.

Hién chua c6 s liéu thong ké chinh thtrc vé sd luong san pham bao bi tir
nhya dugc sir dung ¢ Viét Nam nhung da c6 mot s khao sat, udc tinh vé sb
luong nay. Tuy c6 su khac nhau vé con s6 nhung 4n tugng chung 14 rat 16n va
chua duoc quan 1y ¢ hau hét tit ca cac khau cua vong doi ciia san pham: tir san
xudt, luu thong phan phdi, str dung cho dén thai bo, thu gom, xtr 1y

Theo mdt khao sat cia co quan moi trudng, trung binh mot nguo1 Viét Nam
trong 1 ndm st dung it nhat 30 kg cac san pham c6 ngudn gdoc tir nhya. Tir 2005
dén nay, con sé nay 1a 35 kg/ngudi/nam. Nam 2000, trung binh mot ngay, Viét
Nam x4 khoang 800 tin rac nhira ra méi truong. Dén nay, con sé d6 1a 2.500 tin
/ngdy va c6 thé con hon.

Véi s6 luong va khéi lugng san pham duge st dung va thai bo hang ngay
16n nhu vay nhung viéc quan 1y chung trong nhiéu nim qua va cho dén nay &
nudc ta van dang 13 van dé con chua tim duoc 101 giai hop 1y. DA ¢6 nhimg dé
xuat: cAm st dung; ap dung cac cong cu kinh té (thué, phi...); cong cu gido duc,
nang cao nhan thuc nhung cling tir bai hoc kinh nghiém st dung cac bi¢n phéap
d6 & cac nude cho thay, hiéu qua cla cic bién phap nay khong cao ma nguyén
nhan chinh yéu 14 sy tién dung cao va gia ca thap cua tai nilon. Chinh diéu nay
d3 1am cho san pham xudt phat tir polymer kho phan hay hién dién & khip noi
trong doi séng xa hoi. Su tién dung cao lam cho bao bi trd thanh vat dung thiét
yéu trong sinh hoat hang ngay cua mdi nguoi dan. Gia thanh, gia ca thap khong
chi thuc ddy san xuat va tiéu diung ma con 1am cho viéc han ché, giam thiéu, thu
gom, st dung lai va tai ché san phim nay it mang ¥ nghia vé kinh té, khong c6
dong co thuc day.

Cac giai phap cong nghé duoc dé xuit, ké ca cac san pham thay thé str dung
san pham bao bi kho phan hily bang loai tai than thién véi méi trudng cung cac
cudc van dong “nédi khong véi san pham nhua khong phan hay” do céc co quan
quan 1y mdi truong, cac to chic xa hoi, tham chi ca cac doanh nghiép nhung van
khong 1am cho san xuat va tiéu diing cdc san pham bao bi khong phan huy giam
di ma trai lai, chung van gia ting, mdi truong hang ngdy van phai nhan thém
chat thai. Mot thuc trang rat dang luu y 1 phan 16n ngudi dan, ké ca nhiéu nha
san xudt va phan phdi déu ddng tinh, ung ho viéc han ché st dung bao bi khé
phan huy trong doi sdng x4 hoi.



Nhu vy, van dé chat thai bao bi khong phan huy ¢ nude ta hién dang duoc
quan tdm cia cac bén lién quan v&i nhan thirc kha tét va kha rd trong xa hoi vé
tac hai va tinh cap thiét phai quan Iy va xir 1y chung.

1.1. Tac hai kinh hoang ciia viéc sir dung va dot bao bi nhua

Ngay nay, tii nilon (ni 16ng) di tré 1én quen thudc trong doi séng sinh hoat
hang ngdy cua cong dong. V&i wu diém bén, chéc, tién dung va gia thanh thap,
tai nilon, ddc biét 1a cac loai tui siéu méng dugc sur dung phé bién va hau nhu co
mat & moi noi tir cia hang ban rau, dua ca mubi dén cac siéu thi va nhirng trung
tam thuong mai 16n, ngay ca & cua hang ban chdo dinh dudng danh cho tré em
cling 1a mat hang kha quen thudec.

Tai nilon xuat hién cach day khoang 150 nim — do nha héa hoc Anh
Alexander Parkes phat minh. Su ra doi cua tii nilon d mang lai nhiéu tién loi,
nhat 13 trong viéc bao g6i hang héa, song dén thoi diém nay tai nilon dang 13
mot vin nan mdi trudong va nhiéu qudc gia dang tim moi cach dé loai bo. Ngudi
ta tinh rang, vit bo mot tai nilon chi tén 1 gidy, nhung néu khong co sy tic dong
boi nhiét d§ cao cia anh sdng mat troi thi phai mat tir 500 — 1.000 ndm méi c6
thé phan hily dugc. Udc tinh, modi nim nhan loai xai khoang 500 — 1.000 ti tai
nhua. Vi thé tai nilon dang bj coi 13 mét trong nhitng “thu pham” nguy hiém giy
6 nhiém méi trudng — sy “6 nhiém trang”.

Theo danh gia ctia Bo Tai nguyén — Méi truong, trung binh mdi ngdy, mot
gia dinh Viét Nam st dung va thai ra it nhat 1 tai ni 16ng. Con s d6 thong ké
trén pham vi ca nude la khoang 25 triéu thi/ ngay. Chi tinh riéng & Ha Noi, voi



sttc ép cua gan 3 triéu dan (dtmg thir 2 ca nudc), hang ngay thu do thai ra
khoang trén 1.000 tin rac, trong d6 c6 khoang 13 tin 1 nhya va tai ni 16ng.

Nam 2000, trung binh mot ngay, Viét Nam xa khoang 800 tdn rac nhua ra
mdi truong. Pén nay, con s6 d6 13 2.500 tan/ngay va c6 thé con hon. Tinh trung
binh mdi gia dinh Viét Nam hang ngay sir dung khong dudi 10 tai nilon céc loai.
Tuy nhién, chinh sy “tién dung” ndy ma mdi nim s6 tién bi lang phi 1én té1 648
ti déng cho viéc st dung tui nilon cia hon 800.000 ho gia dinh tai thanh phé Ha
Noi.

Nhitng s6 liéu so bo trén cho thay thuc trang vé nhu cau st dung tai ni 16ng
& nudc ta hién nay 1a rat 16n. N6 da tré thanh mot thr thoi quen khong thé thiéu,
“n sau” vao hoat dong mua ban cua nhiéu ngudi. Tir nhitng mat hang binh dan
nhat nhu qua ca, con cd, md rau,... dén nhitng vat dung quan 4o, giay dép,...
déu duoc boc goi bang thi ni 16ng. Va thong thuong sau mot 1an st dung, nhitng

7



chiéc tui chi dang gia c6 vai xu ay dugc nguoi ta thuan tay virt bira bai khip moi
noi, gdy 6 nhiém moi trudong va mat my quan thanh phd.

Happy togethel KhoeMd|VU| ; Com

Tuy nhién, nhitng anh huéng ctia né dén méi truong va sirc khoé 1a rat 1on
nhung hau nhu chiing ta khong ai cht y dén.

1.2. Tii nilon chira nhieéu thanh phan doc hai véi sirc khée ctiia con
nguoi va moi truong.

Tai nilon gy tac hai ngay tir khau san xuat boi vi viéc san xut tai nilon
phai str dung nguyén liéu ddu vao 13 ddu mo va khi dbt, va cac chét phuy gia chu
yéu duoc su dung 1a chit hoa déo, kim loai nang, phém mau... 1a nhiing chét
cuc ky nguy hiém t6i sttc khoé va méi truong séng cia con ngudi, do d6 trong
qua trinh san xudt nd s& tao ra khi CO, lam ting hiéu Gmg nha kinh, thuc day
bién d6i khi hiu toan cau.hiém hoa tir viéc str dung va d6t tai nilon

1.3. Ti nilon gép phan lam 6 nhiém nguon nwéc va lam dat bac mau.

Theo cac nha khoa hoc, tai nilon duoc lam tir nhitng chat kho phan huy, khi
thai ra moi trudng phai mat hang trim nam dén hang nghin nim méi bi phan
huy hoan toan. Sy ton tai cia nd trong méi truong sé gy anh huong nghiém
trong t&i dat va nudce bai tai nilon 1an vao dat s& ngan can 6xi di qua dat, gay x6i
mon dét, 1am cho dit bac mau, khong toi xép, kém chat dinh dudng, tir d6 lam
cho cdy trong cham ting trudng.

1.4. Khi dét tii nilon sé sinh ra nhitng khi cwe ddc giy nhiéu bénh
nghiém trgng cho con nguoi.



Nghiém trong hon cac nha khoa hoc con phat hién ra rang tir dit va nudc bi
6 nhiém béi thi nilon s& anh hudng tryc tiép va gian tiép t6i stirc khoé con nguoi.
Thue té nhiéu loai tdi nilon dugc 1am tir ddu mé nguyén chat khi chon lap chung
dudi dat s& anh hudng toi moi trudong dat va nudc con d6t ching sé tao ra khi
thai c6 chat doc dioxin va Fura gay ngd doc, anh hudng tuyén noi tiét, gdy ung
thu, giam kha ning mién dich, r6i loan chirc nang tiéu hod va céc di tat bam sinh
¢ tré nho,...va dac biét trong mot sb loai tai nilon ¢6 1an lwu huynh, dau hoa
nguyén chat khi dét chay gip hoi nudc sé tao thanh axit Sunfuric dudi dang cac
con mua axit rat c6 hai cho phoi.

1.5. Rac thai tir tiii nilon tao thanh nhiéu 6 dich bénh

Tui nilon ket sau trong cong ranh, kénh rach con lam tac nghén giy & dong
nudc thai va ngap ung. Cac diém & dong nudce thai sé 1a noi san sinh ra nhiéu vi
khuan gay bénh, bén canh do tii nilon con lam mat my quan tGi canh quan.

1.6. Tui nilon dung mdt lin giy lang phi kinh té cho toan thé gi6i

Trong trao luu chung cta thé gidi cac tai nilon chu yéu sir dung mot lan roi
bi thai ra moi trudng ngdy mot gia ting. Viéc nay khong chi gy lang phi vé
kinh t& ma con 13 hiém hoa khon luong cho nhan loai.

1.7. Dung tii nilon dung dd in néng sé sinh ra nhiéu chit doc hai cho
co thé.

Theo phan tich ctia 6ng Nguyén Khoa, Pho Vién truéng Vién Cong nghé
hoa hoc: thi tai ni 16ng dugc lam tir nhia PTE khong doc nhung cac chét phu
gia thém vao dé lam tai ni long mém, déo, dai lai vo cung doc hai. Néu dung dd
noéng bat dau tir 70-80 do C thi nhitng chat phu s& c6 phan tng phyu va kho ma
biét duoc n6 doc hai dén dau.

Hang ngay, chung ta ciing it biét dén thong tin: nhitng tai ni 16ng nhudém
mau xanh d6 day riy ngoai chg néu dung thuc pham di ché bién s& gay doc cho
thue pham do chira cic kim loai nhu chi, cadimi (nhiing chat gy tac hai cho b
nao va la nguyén nhan chinh gay ung thu).

2. Tong quan vé polyme phén hiiy sinh hoc

2.1 Khai niém

Polyme phéan huy sinh hoc 1a polyme c6 kha nang phan huay thanh CO,,
CHy,, nudc, cac hop chit vo co, sinh khoi duéi tac dung enzyme cua vi sinh vét
ma khong dé lai bat ky chit nao co thé gay hai cho méi truong. Khi polymer



phan hay sinh hoc, chiing phu thudc vao cac diéu kién ngoai canh twong Gng co
thé ky khi hodc hiéu khi.

c02, Hzo y CH4

other metabolic products

excretion of intermediates are
extracellular enzymes / assimilated into the

cells

W AN R Y

enzymes attach to the mic roary NISMm short degradation
surface and cleave intermediates are
polymer chains / dissolved into the
-.+0| medium
surface erosion &

|mcollularonm‘:‘l 4 i P lmrwluble |nhannedlatu"

Hinh 1: Co ché chung ciia sw phén hiiy sinh hoc nhwa dwdi diéu kién wa khi
Phén huy sinh hoc hiéu khi:
CroLymer + 022 CO; + H,0 + Ceonpar + Csina knon
Phan huy sinh hoc ky khi:
CroLymer™ CO; + CH; + H0 + Ceonar + C sinanon

Trén co s& phuong phap san xuit, cac vét liéu polyme sinh hoc duge chia
thanh ba nhom chinh sau:

Polyme dugc tach truc tiép tr cac nguén tu nhién (chu yéu la thuc vat),
ching han polysaccarit (tinh bot, cellulose) va protein (nhu casein, gluten cta
bot mi) va gelatin, chitosan.

Polyme dugc san xuat bang phuong phap tong hop héa hoc tir monome,
chang han, Polylactide PLA, Poly (3-hydroxybutyrate) PHB, polylactat 1a mot
polyeste sinh hoc dugc polyme hda tir monome axit lactic. Cac monome nay
duogc san xuat nhd phuong phap 1én men cac cacbon hydrat tu nhién.

Polyme dugc san xudt nho vi sinh vat hodc vi khudn cdy truyén gen. Vit
liéu polyme sinh hoc dién hinh nhét trong trudong hop ndy 1a polyhydroxy —
alkanoat; chu yéu 1a polyhydroxybutyrat (PHB), copolyme cia HB, Poly
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(butylene succinate) - PBS, aliphatic polyester, Poly (e-caprolactone) PCL, Poly
(vinyl alcohol) PVA va hydroxy- valerat (t€n thuong mai 1a biopol).

2.2 Co ché phan hiy sinh hoc
Co ché phan hiy polyme trai qua hai giai doan:
= Giai doan giam cap phi sinh hoc

Trong giai doan nay, mach phan tir polyme bi giam cép thanh nhitng doan
phan tir ¢ trong lwong thip dong thoi tao ra nhitng nhom chirc hoat dong trén
bé mat polyme. Qua trinh nay co thé bi tac dong boi anh sang, nhiét do hoac co
thé xay ra theo co ché thity phan hay oxo-biodegradation.

+ Giam cd'p nhiét. duoi tac dong cua nhiét do, mach polyme bi dut ra tao
thanh cac gbc tu do.

+ Gidm cdp quang héa: Su phan huy cac polyme phan huy quang héa phu
thudc vao su khong dong déu trong ching. Su khoéng ddng déu nay lam cho
chung giam cip tir tir khi tiép xuc véi birc xa tia cuc tim (UV), thuong 13 anh
sang mat troi.

+ Gidm cdp theo co ché thiiy phéin: xay ra & cac polyme c¢6 nhitng nhém
chitc dé dang bi thuy phan nhu polyester, amide. ..

+ Gidm cdp theo co ché oxo: xay ra v6i cac polyme khang giam cip, bang
cach thém vao cac hop chit tién giam cap (pro-oxidant), 14 nhitng hop chat phuc
kim loai khong chuyén tiép stearat mangan, oleate mangan, acetate coban, coban
stearate...nham thuc ddy phan mg cta oxy trong khong khi véi polyme. Duéi
tac dong cua anh sdng va nhiét do, suon cacbon cua polyme bi oxy hoa hinh
thanh cac manh phan tir nhé hon. Viéc dua oxy vao cac suon cacbon chinh cua
polyme hinh thanh ctia cadc nhém chure nhu axit cacboxylic hodc cacboxylic, este
va aldehyt va ruou. Cac polyme hydrocacbon thay ddi hoat tinh cua ching tir ky
nuéc sang ua nude do d6 cho phép cac polyme bi phan manh hap thy nudc, ting
khéa nang phéan huay sinh hoc cua chiung.

» Giai doan giam cap dwdi tac dung cua vi sinh vat

Cac polyme bi giam trong luong phan tr dén mot gidi han nao do sé bi cac
vi sinh vat (ném, vi khuan, tao) ti€u thu cdc manh cacbon mach chinh da giam
cap dé tao thanh CO,, H,O va sinh khéi.
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SAN PHAM NHUA

PHAN RA
- Vit 1y- thay déi kich
thude, 4o nhdét

- Hoa hoc: cat dut lidn két,
giam trong lwong phan te

- Co tinh: giam tmg suat, do
dan hoi, ting 4o gion

|

Cic manh vun nha
(<20 mm)

Tac dung
co hoc

KHOANG HOA

vi sinh vat tiéu thu cac
manh wvun nhira tao thanh
CO; + HyO+ cdc san phf%m
twong thich sinh hoc

KA

Modi truong ky khi Moéi truedomg wa khi

CH, + CO; + sinh khdi CO; + H,O + sinh khéi

Hinh 2: Co ché phin hiiy sinh hoc ciia polyme
2.3 Tac nhan gay phan hiy sinh hoc

Vi sinh vdr: Hai loai vi sinh vat gdy phan huy sinh hoc dugc quan tam
nhiéu nhat 1 ndm va vi khuan.

Enzyme: Thyc chat 1a xtc tic cho qua trinh phan huy sinh hoc ctia polyme.
Khi c6 mit enzyme toc d6 phan ting cé thé ting 1én nhiéu lan. Pa phan enzyme
1a nhitng protein c6 mach polypeptit cau triic dang phirc ba chiéu. Hoat dong ctia
enzyme lién quan mat thiét véi cau trac va cdu hinh. Cau triic ba chiéu cua
enzyme c6 dang gap khic va dang tui, tao ra cac ving trén bé mit voi ciu trac
bac mot dic trung tao nén bé mit hoat dong cho chung. Tai bé mit hoat dong
nay s& cé su tuong tac giita enzyme va hop chét polyme dan dén cac phan ung
hoa hoc lam phan hily polyme, tao ra cac san pham dic biét.

2.4 So lwge vé tinh hinh nghién ciru polymer phén hiiy sinh hoc

12



Ngay nay, chung ta dang di theo hai hudng nghién ctru ché tao vat liéu bao
bi phan huy sinh hoc. Mdt 14, sit dung ngay cac vat liéu c¢é kha nang phan huy
sinh hoc dé ché tao bao bi nhu polyester, polymer tu nhién nhu tinh bot,
chitosan, celolose, polymer tong hop nhu Polyvinyl Alcohol, Poly Lactic Acide,
Poly Hydro Butyrate nhung nhugc diém cia ching 1a van dé vé kinh té. D3 c6
rat nhiéu nghién ctru trong hudng nay nhung san pham nghién ctru ciia ching
chi dé 1am nhiing vat liéu ki thuat cao nhu bao bi c6 tinh nang dic biét trén co
s0 PLA, chitosan hay xuong trén co s& chitosan va PLA. Nhitng polymer tu
nhién thi phai xtr Iy hay polymer nhén tao thi phai tong hop rat khé khan va hiéu
suat thap, ma gia thanh lai cao. Piéu nay da han ché kha nang s dung nhiing
bao bi nay.

Hai 13, vat liéu bao bi van dua trén nén Polyethylene nhung s& thém nhiing
thanh phan khac c6 kha ning phan hily hay phu gia trg giup kha ning oxi —
quang héa dé giup Polyethylene c6 thé phan hay dudi diéu kién ty nhién. Trén
co so d6, cac nhom nghién ciru trong va ngoai nudc da tién hanh nhicu cudc
nghién ctru va da c6 nhiéu két qua kha quan. Tinh bot 14 loai polymer pho bién
duoc chon dé két hop vai Polyethylene boi nhitng vu diém vuot troi cia nd nhu
gia thanh ré, ngudn doi dao va dic biét 1a c6 kha niang phan hay sinh hoc vi ¢6
nguén géc tur thyc vat. Nhom tac gia truong Pai Hoc Khoa Hoc Tu Nhién da
ché tao thanh cong vat liéu than thién v6i moi trudng trén co s Polyethylene va
tinh bot. Cac nude trén thé gidi cling dd co nhitng budc tién mdi cho loai vat
liéu nay. Tuy nhién, cic két qua khao sat kha nang phan hiy cta hon hop
Polyethylene va tinh bot ching minh rang Polyethylene trong hén hop van
khong c6 kha nang ty phan hity ma chi c6 thé dua vao sy phan huy cua céc
polymer c6 kha ning phan huy, tao méi trudng cho vi sinh tin cong PE. Bén
canh do, sit dung phu gia tr¢ oxi hoa cho vao Polyethylene dé tang kha nang
phan huy ciing da duoc nghién ciru tir rat 1au. Céc chit oxi hoa dugc sir dung cd
ngudn gbc tir cac kim loai chuyén tiép nhu TiO,, Coban, Mangan, Sit va Canxi.
Ngoai ra, cac nhom tac gia nguoi Uc di tién hanh nghién ctru kha nang phan
huy cua Polyethylene bang cach phéi tron voi Montmorillonite ¢6 tac dung oxi
héa va thu duge mot vai két qua kha t6t. Cac san pham bao bi c¢6 st dung céc
chat trg oxi hoa di duogc sir dung & nhiéu nudc trén thé gidi va tmg dung trong
mang nong nghiép.

Nhitng két qua nghién ctru ndy dd mo ra mot hudng moi trong viée tao ra
mang bao bi c6 kha nang tu phan hiy (oxo — biodegradation). Tuy nhién, cac
phu gia oxi héa c6 ngudn goc tir kim loai ning s& gay ra 6 nhiém ngudén nudc va
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moi truong sau qua trinh phan hay mic du hiéu qua oxi héa cua chung rat tot.
Trong s6 céac kim loai d6 thi Titan 13 kim loai dugc st dung nhiéu nhat trong
cudc song boi Titan khong doc hai dbi véi co thé con ngudi va co tinh chét
quang héa - hép thu tia UV rat tdt. TiO, duogc su dung rong rai voi vai tro 1a
pigment tao mau tring cho bao bi, pigment trong son, lam xtc tic quang hoa
trong cac phan ng hoéa hoc. Titan dugc sir dung chil yéu dudi dang Titan
Dioxit. Nam 2006, nhom tac gia ngudi Trung Qudc di tién hanh nghién ctru kha
nang phan huy cuia mang Polyethylene dya trén kha nang quang hoa cua TiO,.
Pén nam 2010, nhom tac gia ngudi Thai Lan ciing dd khao sat hiéu qua quang
hoa ciia TiO, trén nén Polyethylene va Polypropylene. Viéc khao sat kha ning
quang hoéa cua TiO, chi dugc thuc hién dudi anh sdng cia deén thi nghiém véi
budc song tir 254 nm dén 400 nm nhung chua c6 tac gia nao thyuc hién khao sat
dudi anh sang mit troi. Diéu nay trd nén can thiét khi trong thuc té bao bi chi
duogc tiép xac voi anh ning mit troi. Khi sir dung TiO, thi hiéu qua quang hoa
ctia TiO, 12 van dé can quan tAm nhat va cidc nhém nghién ciru da khong ngiing
ci thién tinh chat quang hoa ctia chung bang cach bién tinh hay két hop véi cac
thanh phan moi. Viéc bién tinh TiO, bang Cag(PO,), dé ting kha ning tuong
hop v6i nhya nén Polyethylene dugc khao sat hay viéc két hop TiO, véi cac oxit
kim loai nhu La,Os, két hop véi carbon, két hop véi ketone cling dugc thuc hién
trude d6. Viéce két hop nhu vay di cai thién dang ké kha ning quang hoa cia
TiO,. Trong nhiing phuong phap bién tinh trén thi TiO, két hop véi cac hop chat
chtra nhom carbonyl cho két qua kha quan nhat. Nném nghién ctru d thuc hién
khao sat hiéu qua quang hoa ctia hon hop TiO, va carbonyl trén cac dung dich
hexan va toluene. Két qua cho thay rang viéc két hop TiO, va carbonyl véi ty 1é
1:3 cho chi sb carbonyl rat cao (CI = 25) trong dung dich hexan. Nghién ctru nay
da mé ra mot hudng di mai cho linh vuc nghién ctru bao bi phan huy dudi tac
nhan oxi hoa.

Mot $6 nghién vat liu phan huy sinh hoc dya trén hdn hop
polyethylene/tinh bot d cong bo tir rat sém. Nam 1997, H. Dave va cong sy da
tién hanh kiém tra muc do phan huy ciia mang giira polyethylene véi 30% tinh
bot, két qua cho thiy sau 48 tuan thi khéi lwong mau giam di 6.3% va 84.5%
khéi lwong ctia TPS bi phan huy khi chon trong mdi truong dat-compost. Qua
trinh phan hily sinh cia mang d3 duoc ting toc bang cach u trong shake-flask
két qua cho thdy khdi luong mau bi giam 11,2% va 68,9% TPS bi phan huy chi
sau 6 tuan. Cac phan tich FTIR va NMR C13 cho thiy sy mat khdi luong cua
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tinh bot trong qué trinh phan hay di kém véi thay d6i cau tric mach dai cua
polyethylene, 1am cho cac mach nay trd nén ngén hon.

Niam 2003, Rodriguez-Gonzalez va dong nghiép da nghién ctru hoa déo
tinh bot voi ham luong glycerol duge thay doi tir 29-40% sau d6 phdi tron véi
polyethylene trén may dun 1 truc vit. Két qua cho thay ty 18 PE/TPS (55:45) cho
94% d6 dan dai dit va 76% modul so véi polyethylene. O ty 1& PE/TPS (71:29)
cho 96% d6 dan dai dit va 100% modul so voi polyethylene. O t 16 PE/TPS
(55:45) cac thanh phan lién két v6i nhau hoan toan. Ngoai ra c6 thé kiém soat
duogc hinh thai ciia hdn hop & dang hinh cau, soi hay lién tuc khi thay doi ham
lugng TPS. Vit liéu ndy st dung nguyén liéu 1a cac nguon tai nguyén tai tao va
bén vitng hon cac polyme tong hop.

Nim 2010, A. P. Gupta va dong nghiép da tién hanh nghién ctru phdi tron
LDPE véi LDPE-g-mA (LDPE ghép véi (0,5%) anhydride maleic) voi ti 1€ 1:1.
Mang duoc tao thanh tir hon hop nay véi tinh bot khoai tay véi ty 1 khac nhau
0, 2.5, 5.0, 7.5, 10.0, 12.5 va 15% trén thiét bi dun thoi. Két qua dugc nghién
ctru trén mang v6i ham lugng tinh bot khoai tdy & 15%. Két qua phan tich tinh
chat co, nhiét, kha nang hap thu nudc cho thdy & ham luong nay di tao ra mang
bao bi ¢6 kha nang st dung dong goi. Ngoai ra rat nhiéu cong bé trén thé gidi vé
linh vuc ndy. Tuy nhién, cac két qua khao sat kha ning phan huy ctia hdn hop
polyethylene va tinh bot chimg minh rang polyethylene trong hdn hop van
khong co kha ning ty phan hiy ma chi co thé dua vao su phan hily cua cac
polyme c6 kha ning phan huy, tao méi trudng cho vi sinh tin cong cic mach
PE. Ngoai ra, cic nhom tac gia nguoi Uc da tién hanh nghién ctru kha nang phan
huy cta polyethylene bang cach phdi tron voi montmorillonite ¢6 tac dung oxi
hoa va thu duoc mot vai két qua kha quan vé viéc tang kha ning phan hily cta
loai vat liéu nay.

II. XU HUONG SAN XUAT VA UNG DUNG NHUA PHAN HUY
SINH HQC TREN CO SO SO LIEU SANG CHE QUOC TE

1. Tinh hinh ding ky bao h$ siang ché lién quan dén nhyua phan hiy
sinh hgc theo thoi gian

Theo khao sat tinh hinh dang ky sang ché dua trén CSDL Thomson
Innovation:
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- Khoang 1446 Sang ché c6 lién quan dén nhua phan huy sinh hoc da duoc
dang ky bao hd (tr 1977 — 2015).

- Séng ché dau tién: naim 1977 ndp don tai Phap lién quan dén thiét ké tao
ra mdt loai hdp lam tir nhya phan hiy sinh hoc.
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Hinh 3: Biéu dé lwong SC ding ky bdo hg theo thoi gian
- Tur 1977 — 1989: luong SC ndp don ding ky khong nhiéu (< 10 SC/nim)
- Nam 1990: luong SC ting vot (gan 30 SC)

- Tu nam 1990 tr¢ di luong SC dang ky c6 tdng gidm qua cdc nam nhung
van theo chiéu hudng ting dan, dinh diém vao nim 2002 véi 92 SC.

<% Tinh hinh diing ky SC lién quan dén bao bi (ti nhya) phan hity sinh
hgc theo thoi gian:

- Niam 1994: c¢6 SC dau tién ding ky
- Tir1994 —2014: Gan 50 SC di ding ky bao ho
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Hinh 4: Biéu dé lwgng SC lién quan dén bao bi (tiii nhwa) phin hiiy sinh hoc theo thoi
gian

=> Nhin chung lugng SC ding ky bao hd lién quan dén bao bi (tai nhya)
phan huy sinh hoc chua nhiéu, mdi nam chi mot vai SC ¢co dang ky bao hd.

2. Tinh hinh ding ky bio hd sang ché lién quan dén nhwa phan hay
sinh hoc ¢ cac qudc gia

Ciing theo khao sat trén CSDL Thomson Innovation, hién nay sang ché c6
lién quan dén nhya phan huy sinh hoc dang dugc ndp don ding ky bao hd &
khoang 42 qudc gia trén toan thé gioi.

’ Bén canh viéc ndép don ding ky bao ho & cac qudc gia, sang ché vlién quan
dén nhua phan hiy sinh hoc con dugc ndp don dang ky bado ho & 2 t6 chuc s&
hiru tri tué 16n:

- T6 chire s6 hitu tri tué thé gidi (WO): 80 SC

- T6 chire s6 hitu tri tué chau Au (EP): 79 SC

10 quéc gia duoc cac chu sé hitu sang ché ndp don ding ky nhiu nhat 1a:
= Nhat Ban (JP): 444 SC

= Trung Qudc (CN): 318 SC

= My (US): 117 SC

= Han Quéc (KR): 87 SC

» Pic (DE): 47 SC

= Uc (AU): 42 SC
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= Pai Loan (TW): 35 SC
» Canada (CA): 31 SC

» Brazil (BR): 30 SC

= AnPo (IN): 19 SC
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** Tinh hinh ding ky SC lién quan dén bao bi (tai nhya) phan hity sinh

Hinh 5: Top 10 quéc gia cé lwong SC ding ky nhiéu nhit

hoc & cac quoc gia:

Véi gan 50 SC duoc ndp don ding ky bao ho tir 1994 — 2014 & 14 quéc gia
va to chirc trén thé gidi, SC lién quan dén tii nhua PHSH da duoc nop don ding
ky bao ho & mot sb qudc gia nhu: Trung Qubc (CN), Nhat Ban (JP), My (US),
Phép (FR), Uc (AU), Brazil (BR), Canada (CA), Han Qudc (KR), Singapore
(SG), Mexico (MX), Ba Lan (PO), Pai Loan (TW), To chirc s& hitu tri tué thé

gidi (WO) va to chuc s hiru tri tué Chau Au (EP)

1
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CN JP WO US EP FR AU BR CA KR SG MX PL TW

Hinh 6: Luwgng SC lién quan dén tii nhwa PHSH ding ky béio hg ¢ cdc quéc gia
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Tai Viét Nam ciing c¢6 3 SC ngp don dang ky biao h:

VN10009249B: Ché phém Polyme PHSH dung cho diéu ché chat déo
PHSH va quy trinh di€u ché ché pham nay.

VN22152A: dé cap dén chung vi sinh vat c6 kha ning san xuét mot sO
loai acid c6 chira nhom carboxyl dung lam nguyén liéu san xuat nhya
PHSH, duoc, thuc pham va my pham.

VN27458A: Thanh phan va phuong phap ché tao nhya PHSH

3. Chi s6 phan loai (IPC) trong cac sang ché lién quan dén nhwa phan

huy sinh hoc

Véi hon 1400 sang ché lién quan dén nhya phan huy sinh hoc da ndp don

dang ky bao ho, khi dua vao bang phan loai sang ché qubc té IPC, nhan thay
mot s6 chi s6 phan loai xuét hién nhiéu trong cic sang ché thé hién cac hudng

nghién clru sau:

CO8L: Hop phan ctia cac hop chat cao phan ti.

CO8K: Sir dung cac chat vo co hodc hiru co phan tir thip nhu 1 cac hop
phan cta su hoa hop.

C08J: Gia cong; cac phuong phap héa hop chung.

B65D: Thung chira dé bao quan hoac van chuyén san phém hoac vat liéu,
vi du tai, chai, hop, can, hop cac tong, thung, bi, binh, xi téc, xa lan, binh
Kin, cac chi tiét bao goi, cac cau kién.

B29C: Tao hinh hodc lién két cac chat déo; tao hinh cac chit & trang thai
déo noi chung; xtr 1y tiép cic san pham da tao hinh.

C08G: Cac hop chét cao phan tir thu dugc theo cach khac voi cac phan
ting, trong d6 chi c6 su tham gia cta cac lién két carbon-carbon khéng no.
B32B: Cac san pham c6 16p, tirc 13 cac san pham cau tao tir cac 10p ¢o
dang phang hoac hinh khdi, vi du tir cac 10p ¢6 cau tric xp hodc td ong.
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B32B ] 3.68%
CO8G ] 3.68%
B29C | 4.78%
B65D | 4.99%
Co8) | 8.72%
Co8K | 11.12%
cosL | 25.04%
Cac chi s con lai | 38/19%
0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00% 40.00%

Hinh 7: Ty Ié gifa cdc chi sé phén loai sdng ché lién quan dén nhwa PHSH

4. Gi6i thiéu mot s6 sang ché vé nhua phén hiy sinh hoc

%+ Nhém sing ché nghién ciru nhua PHSH tir tinh bt

Tinh bot, cong thirc phan tor (COH1005)n 1a
ngudn nguyén lidu vo tan cho nganh hoa hoc.
Tinh bdt dugc st dung & dang nguyén thuy hay
bién tinh. N6 duoc sir dung rong rii trong cong
nghiép nhu cong nghiép gidy, dét, ki nghé ché
tao vat liéu ban mong va song, ky ngh¢ keo dan,

bao bi,...

Trong nhitng ndm gan ddy, tinh bot 1a mot
trong nhirmg thanh phan quan trong dé tao ra céac
loai bao bi, mang polymer ty phan huay lam
mang bao khong tham dau...

Q Mét s6 siang ché nhwa PHSH dién hinh tiv tinh bét:

> Nhua phan hity sinh hoc chira tinh bdt va phwong phap san xuét
(EP0535994)
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Sang ché nay gidi thidu phuong phép san xuat
mot loai nhya nén PHSH trén co sd polyester béo co
diém nong chay tir 45-130°C va tinh bot hd hoa.
Diém dic biét cua SC nay 1a sir dung dung méi 1a
nudc. Ham luong tinh bot trong nhya nén c6 thé dat
dén 45%. Loai nhya nay sur dung dé san xuat cac san

pham c6 khuén duc.

» Vit liéu nhiét déo phan huy sinh hoc trén co s& polysaccharide
(US5459258)

Vit liéu nhiét déo phan huy sinh hoc duogc tong hop theo cac giai doan:
- Polysaccharide ky nudc lién tuc.
- Polysaccharide phéan tan.

Sau khi d3 bién tinh, vat liéu c6 thé dé dang ché bién thanh nhiéu loai san
ph:flm co dac tinh vat 1y cho muc dich st dung. Khi chua phan huy, vat li¢u
khong ddc hai cho moi truong (trong thoi gian luu trong bai rac hodac ¢ nhiing
noi khac).

» Vat liéu phan hidy sinh hoc tir tinh bot ghép polymer
(WO2003/074604):

Tinh b0t dang hat dugc thém vao polymer dé ha gia thanh. Hon hop tao
thanh co tinh chat tuong tw nhu polymer tinh khiét. Piém mau chét ciia sang ché
nay 1a sy hién dién ciia mot chat twong hop gitta hai bé mit (compatibilyzer
interfacial) cua tinh b0t va polyethylene.

O Nhém sang ché nghién citu nhwa PHSH bing cic phwong phap
khac

> Phwong phap tong hop va cac sin pham polymer phan hiiy sinh hoc
véi cacbonat canxi (US2011/0172326):
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Gidi thiéu phuong phap tong hop loai vat liéu co kha ning phan huy sinh
hoc, trong thanh phﬁn cO chura tor 25-85% cacbonat canxi vo1 mot ma tran
biopolymer PHSH nhu axit polylactic (PLA), protein diu nanh,
polyhydroxyalkanoate ("PHA"), polyhydroxybutyrate (PHB), va/hoac tinh bot
tor ngd, la mi, khoai mi, khoai tay, hoac cac san phém c6 thé tai tao khac.

> Nhura phan huy sinh hoc tir hén hgp bét s¢i vé dira (EP 0786496):

Sang ché gidi thiéu phuong phap san xuat nhuya PHSH méi bang cach phdi
tron bt xo dura voi vat liéu nhua PHSH, cho phép san phém cudi cung co do
phan hity nhanh hon nhiéu so véi vat liéu ban dau.
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Hinh 8: TiI¢ phéi tron nguyén li¢u
Qui trinh san xuét san pham bao gém 3 cong doan:
- Tach xo dtra thanh soi.
- Xtr 1y s¢1 xo dura thanh bot.
- Tron bot xo dira véi chit déo dé tao hat.
O Gi6i thiéu mot sé siang ché vé thi nhwa phéin hiiy sinh hoc

s KR2006008232A (ndp don 26/01/2006 cua Yun Dong Hyun): Gié mua
hang lam tr nhya PHSH gitip gidm 6 nhiém moi truong
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MART
s GB2455599 (A) (nop don 17/06/2009 cua Page Richard va Robinson
Keith): Mot loai ti 1am tir nhua PHSH va gidy

]
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% CN104194289A  (ngp don 10/12/2014 cta Zhejiang [y / 3
Bohai Hygienic Products Co Ltd): SC lién quan dén thanh ¢

ph?m cAu tao vat liéu cua tGi nhya PHSH tir mot sb chét &%
nhu: 5-25% polylactic acid, 43-48% poly-terephthalic acid- i
co-butadiene polybutylene terephthalate glycol ester, 15- L\ 4 &y
30% 3-hydroxy-butanoic acid ester, ...tat ca tao nén do 0 bodesraga
cting, bén, dai va than thién véi moi trudng. 5

s JP2002179079A (ndp don 26/06/2002 cua Toyo Ink MFG Co): Tai lam
tir nhiwa PHSH giam 6 nhiém méi trudng. Piém méi: Tai duoc phi mot 1op
nhya PHSH va mot 16p in c6 chtra kém nhu thanh phén két dinh. Mot loai mau
nhom chlorophyllin dugc phu trén mat ngoai cua tii.
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I1l. CONG NGHE SAN XUAT NHU'A SINH HQC
1. Quy trinh tong quat
Hat nhua nguyén sinh sau khi dugc tron néng chay véi tinh bot va mét ) phu gia
bang may dun hai truc vit tao ra san pham hat nhwra tw huy véi ti 16 50% tinh bot (Wiw).
Hat san pham ty huy nay sau d6 duoc dem san xuit bao bi hoic cac san pham ép phun
phtt hop véi yéu cau khach hang.

Nguyén May dun | Tao hat | May gia cong
liéu tho 2 truc g | san phadm cubi

\ 4

2. Quy trinh gia cong san xuat hat nhua

. i
[ Hon hop duec phdi trén ndng chay

trong may dan

4

| Hfn hop trén di ra khdi déu may din duwdi dang soi J

v

| i qua hét théng lam ngudi bing b mrdeo J

¥

| i qua hé thing siv bang hot gid I

¥

[ )i qua hé théng mav cét hat va ray dé ]

phén loai kich thirde sin phim

San phim dang hat

Qui trinh gia cong hat nhyua sinh hoc dugc thuc hién trén may dun hai vit, co
L/D = 48 hay 52, sau khi tron so bd hat nhya, tinh bdt va phu gia thi san phém ra
khoi dau die may din c6 dang soi nong chay. Sau do, soi day nay qua bd 1am ngudi
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bang nudc va sau d6 qua hé théng quat gié dé 1am khé san pham trudc khi qua hé
thong cit hat dé cho ra san phdm dang hat.
3. Phwong phap gia cong san pham
a) Ep phun
Pay 1 phuong phap tao cac san pham khéi nhu cac san phdm nha bép, ly, chén
dia... P6i v6i san pham nay san pham clia chiing t6i c6 thé dua thanh phan tinh bot
1én t&i 60%.(co thé 1y dugc nhan xanh san pham biobased 60)
b) Ep dun
Pay ciing 1a mot cong nghé dé tao cac san pham dang khéi véi luc ép 16n kha

tuong tu véi cong nghé ép phun. San pham tir cong nghé nay ciing c6 thé sir dung
polymer phan hity sinh hoc ¢6 thanh phan don tinh bot trén 50%.

¢) Théi khudn
San pham thudng thdy cta loai ndy 1a cac loai can, chai dau goi, cac loai chai
dung dung dich... chung t6i da thir nghiém va co thé ché tao can loai ndy véi thanh
phan tinh bot trén 40%.
d) Can mang
Pay 13 mot phuong phép tao mang déi véi cac loai vat liéu co chi sd chay cao.
Déi v6i cac loai nhura phan hay c6 tinh bot c6 chi s6 chay khé thip nén phuong phap
nay tuy c6 thé str dung nhung ciing khong phu hop.
e) Thoi mang
Pay 1a phuong phap chiing t6i chti yéu nghién ctru. C6 nhiéu ly do:

- Thu nhat, day 13 phuong phap kha pho bién tai Viét Nam noi riéng va céc
nude trén thé giéi noi chung, do vay khong can phai thay doi tat ca cac cong
nghé hién c6 ma chi thay ddi mot sb chi tiét.

- Thu hai, cong nghé kha don gian va c6 thé tng dung duoc ngay.

- Thu ba, chi phi dau tu cho céng nghé nay kha thap so véi cac loai phuong
phap gia cong mang khac.

4. Quy trinh tao mang bao bi tir sin phidm sinh hoc
Hat nhya tir hdn hop nhua phan hily sinh hoc duoc gia cong théi mang bang
may théi, ty 1& do dai duong kinh tryc vit (L/D) 28:1, dudng kinh truc vit 40 mm.
Péi véi may ndy chi can thay d6i mot sd vé thong s gia cong thi co thé ing dung
san pham phan hity sinh hoc ngay ma khong can phai thay doi cong nghé.
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Hinh 9: Quy trinh théi mang trén thiét bi théi mang don I6p chuyén dung
5. Uu diém ciia quy trinh cong nghé
- C6 thé st dung lai nhitng cong nghé sén co.
- Tan dung ngudn nguyén liéu trong nudc ré tién.

- Chi phi dau tu thap hon so véi mua cong nghé tir Chau Au, hay cic nudc
khéc.

- C6 thé thong qua cac tiéu chuan nghiém ngit vé nhya phan huy sinh hoc
ctia Chau Au, Nhat Ban.

V. CAC NGHIEN CUU VE TINH CHAT MANG TU HUY
1. Tinh chét nhiét
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Hinh 10:  Gidn dé TGA ciia nhwa phén hiiy
D6 bén nhiét anh hudng rat 16n dé qui trinh gia cong mang, ngoai tinh chat
chay va do thuy tinh héa. Thong qua hinh trén c6 thé thdy d6 bén nhiét cua hat
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nhua sinh hoc thép hon so v&i nhya thong thuong nhung do khi don tinh bot vao
nhiét chay giam nén ching ta ciing chi gia cong ¢ nhiét d6 thip hon nhiét do
thong thudng. Nho nhiét chay thdp nén khi gia cong chung ta chi sir dung nhiét
d6 thap nén co thé tiét kiém dugc rat nhidu chi phi gia cong. Ngoai ra ding
phuong phap nay chiing ta c6 thé danh gia mot cach dinh tinh kha ning phan
huy cua loai nhya nay.

2. Tinh chét Iy héa

18 r 900

- 80O
- 700
- 600
- 500
| 400 B Ung suat
| 300 B B4 gian dai
- 200
- 100
0
30 40

50 2o

16 A

Y

14 4

ep uels O

12 1

(edpy) yens :'!u‘[‘]

10 -

N & o o

=]

0

Thong qua hinh so sanh tinh chat co 1y ta co thé thay d6 cimg ctia hdn hop
tang khi ham luong tinh bot ting dén 30%. Tuy nhién do dan dai dut khi kéo
khong thay d6i, nghia 1a khi gia cong thanh mang thi mang van dam bao dugc
tinh chat co 1y twong dwong véi khi sir dung PE. Khi ting ham lugng cac chat
1én 40%, tinh chat co Iy c6 giam nhung vAn bao dam khi mang bao bi sir dung
van co thé chta dung duoc. O 50% do dan dai kéo giam nén chi st dung cho
phuong phap ép hay ép phun cac san pham c6 két cau dang khoi.

3. Khio st vé kha ning hap thu d am

P hap thu do am lién quan nhiéu dén viéc bao quan chinh bao bi sir dung
Vva qua trinh bao bi bao quan cac san pham ma no chira dyng. Do hap thu cang
cao thi qua trinh phan huy cia mang khi bao quan cang nhanh va bao quan san
phém cling khong tt. Nguoc lai, néu do hép thu d6 4m thép thi bao bi méi thé
hién dugc vai tro cua minh. Thong qua khao sat thi bao bi phan huy c6 do tinh
bot thé hién kha ning hap thu do am tuong d6i thap nén cé thé bao dam duogc
khong bi phan huy trong qué trinh bao quén, cling nhu trong qué trinh st dung.
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D§ hap thy
0,04

Sau 21 ngay Sau 50 ngay Sau 4 thang

Qua danh gia so bd cam quan c6 thé thdy mang da phan hiy sau 4 thang
chén trong dat.

5. Panh gia mdt sian phim nhua than thién méi truong

% XET NGHIEM 1: Pdnh gic ham lwong chdt don (tinh bét) cé nguon goc sinh
hoc

- Phan tich ham lugng c14 (ASTM D6866-10)
- Phan tich nguyén t6 (xac dinh nguyén té oxy co trong hop chat)
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% XET NGHIEM 2: Kiém tra kha ndang phan hity khi chén trong méi truong dat

Tiéu chuan ASTM D6400
Tiéu chuan quéc té EN13432

% XET NGHIEM 3: Ham heong khi cacbonic (CO,) thodt ra khi dot

Theo chuin JIS K 2541-3

< XET NGHIEM 4: Ham lwong cdc kim logi ning

Theo ti€u chuan an toan trong san pham mang bao bi

V. HIEU QUA KINH TE XA HQOI MOI TRUONG

Giam str dung nguyén liéu polymer bat ngudn tir ddu mo.
San pham PE/tinh bot: di giam str dung 30% PE.

San pham PP/tinh bot: d3 giam sir dung trén 50% PP.
Giam luong nguyén liéu ngudn dau mo.

Tang phan hiy cta rac thai tir nguyén liéu ngudén dau mo.

San pham an toan, khong chira cic thanh phan doc t6 hodc ham luong kim

loai nang.

Giam luogng khi thai CO, néu xir 1y rac thai bang phuong phap dot rac.
Khong phan huy trong qua trinh st dung.

Khong gay kho khan khi thu gom rac thai.

C6 kha nang tai ché 1 lan.

Nguyén liéu ngudn néng nghiép va cé san trong nudc.

Tao cong an viéc lam.

Tang luong hang hoa xuat khau.

. PANH GIA DAUTU

Tuong duong vé1 1 nha may tao hat compound thong thuong.
Pau tr may moc.
Chuyén giao cong nghé.
Nghién ctru phat trién.

Kha nang canh tranh.
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> Gia:
So v6i nhya truyén théng thi san pham nay tuy cao hon khoang 10-15%,
tuy nhién so v&i cac san pham hién c6 trén thi truong thi san phim nhya phan
huy sinh hoc ndy c6 gia thap hon rat nhiéu.

» Cong nghé:

Cong nghé c6 thé phat trién tir cac cong nghé cii va co thé thuc hién nhimg
thay d6i nay khi giao dich véi nha cung cap may moc.

> Nguon nguyén liéu :

Nguon nguyén liéu cé san va c6 thé mua dugc mot cach dé dang. Doi voi
mot sO phu gia thi chiing t61 c6 thé san xuat dugc.

> Chuyén giao cong nghé
- Chuyén giao cong nghé khong doc quyén.
- Hop tac phat trién san pham.
- Hop tac san xuit.
VII. KET LUAN

- Tao hdn hop hat chi master batch - Hat nguyén liéu - san phém ¢O han sur
dung ngan ngay

- St dung thiét bi gia cong truyén thong.

- Giam di sy phu thudc nguyén liéu ngudn tir ddu mo.

- C6 kha ning phan r trong dat va qua trinh phan huy sinh hoc.
- Co thé s& duoc tién hanh nhanh hon.

- Gia thanh canh tranh.

- C6 khé néng tai ché.
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