s Khoa hoc Ky thuat va Céng nghé | Ky thuat héa hoc DOI: 10.31276/VIST.65(8).50-55

Nghién efu danh gia Kb ning phn hiy sinh hoc hoin foan ela mang nhua frén co s tinh bt si
va thura poly(butylene adipate-co-terephthalate) theo phwong phap dinh egng CO), sk ra
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Tom tit:

O nhiém réc thai nhwa (nilon) dang 13 vin dé nhirc nhdi trén toan thé gi6i, trong dé Viét Nam thudc nhém 10 nwée cé mire 6
nhiém cao nhit. Chinh vi vy, viéc nghién ciru nham giam thiéu 6 nhiém thong qua viéc ché tao va \ing dung cac loai polyme ¢6
kha ning phan hity sinh hoc hoan toan 12 vd ciing cin thiét. Trong nghién ciru niy, mang vat liéu polyme blend trén co s6 tinh bjt
sin (TPS)/poly(butylene adipate-co-terephthalate - PBAT) ty 1¢ 40/60 duwgc ché tao bang phwong phap tron hop néng chay trén
may din hai truc vit. Cac phwong phap phan tich dénh gi4 cac chi tiéu phan hity sinh hoc theo tiéu chuin ASTM 6400 di cho
thdy, mang nhya blend trén co so TPS/PBAT trong diéu Kkién tao compost hiéu khi cé kiém soat ¢ nhi¢t d9 58°C va do am 55%
c6 mirc do phan huy sinh hgc tinh theo lwrgng CO, sinh ra dat 91% sau 155 ngay, mirc d9 phén ra dat 96% sau 53 ngay va sw c6
mét clia cic sdn pham phan hiiy con lai hoan toan khong gay anh hwéng bat loi nao t6i moi tru’0’ng dat. Két qua nghién ciru nay
khang dinh, mang nhwa TPS/PBAT c6 kha ning phan hiiy sinh hgc hoan toan trong cac diéu kién chon 1 compost cong nghiép,
vi vy sé rat phit hop ting dung lam céc sin phim ding mot 1in nhu tii dung d6 siéu thi, mang phi dit nong nghiép, thi wom cy

gibng, tii dung ric va cac vat dung mot lin khac.

Tir khéa: nhwya c6 thé phan hiiy, phan hiy sinh hoc hoan toan, poly(butylene adipate-co-terephthalate), tinh bot sin.

Chi s6 phin logi: 2.4
M6 dau

Theo bao céo ciia Uy ban chau Au, Viét Nam dimg thi 4 trén
thé gidi vé luong rac thai nhua thai ra dai duong. Mdi nam, Vit
Nam x4 ra dai duong 0,28-0,73 tri¢u tAn rac thai nhya (chiém 6%
toan thé gi61) [1]. Cudc khing hoang rac thai nhya tai Viét Nam
kéo theo khing hoang chén lap gdy mat an ninh luong thyc, anh
huong dén phét trién kinh t& va gay nhiéu nguy hai cho hé sinh
thai. Day 1a mgt thach thic 16n cho moi truong boi vi phai mat
mot thoi gian rt lu (c6 thé 18n t6i 500 nim, tham chi 1 tridu ndm)
nhitng tai nilon nay méi ¢6 thé phan hay duoc. Dudi 4p luc vé moi
trudng, céc loai mang mong, thi nilon da dugc ché tao tir polyme
c6 kha néng phan huy sinh hoc nhu tinh bot [2-4] dang ngay cang
dugc quan tam nhiéu hon nham lam gidm thiéu luong chat thai rin
polyme von kho phan huy trong moi truong.

Theo Hoi Tiéu chuan thir nghiém va Vat liéu My [5], phan
huy sinh hoc 1a kha nang xay ra phan huy vat liéu thanh CO,, khi
methane, nudc, cac hop chat vo co hoac sinh khdi, trong do ccr ché
ap dao 1a tac dong cua enzyme, cia vi sinh vat do dugc bang cac
thir nghiém chuan trong mot thoi gian xac dinh phan anh diéu kién
phan hiy. Theo quan diém nay, polyme phan huy sinh hoc 14 loai
polyme phai dugc phan hily thong qua tac dong cua nudc, khong
khi, enzyme va hoat dong cta vi sinh vét, dan dén thay doi 16n vé
cau triic hoa hoc cta vat liéu thanh nhimg phén tir don gian khong
gay tac hai dén moi truong (nhu CO, va nudc) trong mot thoi gian
nhét dinh. Do do, polyme phan huy sinh hoc hay polyme c6 kha
nang chon u dugc vé ban chét 1a hoan toan khac biét véi cac loai
polyme dang “bé gay sinh hoc” hodc “phan hury quang - sinh hoc”,
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thuc chét chi phan ra thanh cac manh nho mat thuong kho phan
biét dugc [6]. Tuy nhién, sy nham 13n v& ban chit phan huy thyce sy
cua cac loai mang nhya dang luu hanh hién nay con kha phd bién.
Muc tiéu cia nghién ctru nay 1a ché tao mot loai nhua tu phan hiy
sinh hoc tir nguyén liéu sin c6 trong nudc 1a TPS két hop voi mot
polyme phan huy sinh hoc 1a PBAT theo quy trinh da dugc nghién
ctru [2, 3]. Tir d6 danh gia kha ndng phan huy sinh hoc cua mang
nhya ndy mot cach toan dién theo tiéu chuin ASTM D6400 [7, 8],
do 1a danh gia kha nang chuyén hoa cacbon hitu co trong vat licu
thanh CO,. Day la tiéu chuan dugc sir dung rong rai nhit hién nay
tai hiu het cac nude phat trién, cac to chire trén thé gioi trong viée
quy dinh dan nhin céc san pham phan huy sinh hoc hoan toan.

Thuc nghiém
Phwong phdp ché tao

Nguyén liéu: Nhya PBAT cua Jinghong (Trung Quéc) ¢ chi s6
chay 5 g/10 phut; TPS cua Cong ty TNHH Hung Duy (Viét Nam);
glycerin ctia Xuesong (Trung Qudc); sorbitol ctia Focus (Trung
Qudc); chit xuc tic butyltin tris(2-ethylhexanoate) cta Sigma
Aldrich (My); axit citric ciia Acros Organics (Thai Lan).

Mang nhwa TPS/PBAT duwroc ché tao theo hai giai doan:

Giai doan 1: Tron déu TPS, chat hoa déo (véi ty 1¢ glycerol/
sorbitol 1a 80/20) béng 20%, axit citric 2,4% so vdi tinh bot vai
nhau trén may tron thyc pham thanh hon hop dong nhat. Sau do,
hon hop nay duge dua vao méay dun 2 truc vit Leistritz (Diic) véi
nhiét do cac vung la 100-120-140-150-150-150-150-140-130-
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Abstract:

Plastic waste pollution is a major environmental issue all over
the world, with Vietnam ranking among the ten most polluted
countries. As a result, it is critical that research aims to reduce
pollution levels from this plastic waste resource through the
fabricationand application ofbiodegradable polymerstoreplace
traditional plastics. In this study, plastics blend film based on
cassava starch/poly(butylene adipate-co-terephthalate) (TPS/
PBAT) (ratio of 40/60) was fabricated in a reactive twin screw
extruder. Testing methods following the ASTM 6400 standard
were used to evaluate the biodegradability of the film based
on the TPS/PBAT blend shown that under controlled aerobic
composting conditions (temperature of 58°C and humidity of
55%), the biodegradation rate of the film, calculated according
to the amount of CO, produced, reached of 91% after 155 days,
and the disintegration degree of 96% after 53 days. The rate
of bean and cucumber germination on the resulting compost
demonstrates satisfactory terrestrial safety. The results of this
study confirmed that TPS/PBAT film is a highly compostable
material that can be used to improve the biodegradability of
products like munch films, supermarket bags, seedling bags,
and garbage bags.

Keywords: compostable plastics, fully biodegradability,
poly(butylene adipate-co-terephthalate), tapioca starch.

Classification number: 2.4

120°C va toc do truc vit 100 vong/phut. San pham TPS thu dugc
sau qua trinh dun tr may dun 2 tryc vit dugc cat thanh hat, say kho
trong 3-4 gio ¢ 85°C.

Giai doan 2: Tron déu TPS, PBAT c6 ty 1¢ khi lwong TPS/
PBAT 14 40/60 va xic tc thiéc hitu co (Sn) butyltin tris(2-
ethylhexanoate) ham lugng 0,1% so véi tong khdi lugng polyme
v6i nhau bang may tron thuc pham. Sau d6, hon hop duge dua vao
may dun 2 tryc vit qua phéu nap liéu. Nhiét d cc ving tuong img
trén truc vit la 120-140-160-180-180-180-180-170-160-160°C,
toc do truc vit 300 vong/phit. San pham cac miu blend trén co s¢
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TPS/PBAT thu fiuqc sau qua trinh dun tr may dun 2 truc vit dugc
cat thanh hat, say kho trong 3-4 gio ¢ 85°C.

Mang nhya TPS/PBAT dugc ché tao theo phuong phap thdi
truyén thong tir hat blend TPS/PBAT trén may thoi mang Labtech.
Qua trinh thdi mang thuc hién ¢ nhiét do & cac ving theo thtr tu
170-170-170-170-170-170-170°C véi toe do truc vit 30 vong/phiit.

Phuwong phdp xdc dinh khd nang phdn hiiy sinh hoc hoan
toan ciia mang nhwa TPS/PBAT

Kha nang phan huy cua mang TPS/PBAT trong méi truong
chon 0 réc thai hiru co ¢4 kiém sodt dugc danh gid theo tiéu chuén
ASTM 6400, bao gom céac phép thu sau:

Xac dinh kha nang phdn ra cia mang nhya: Kha nang phan
rd trong cac diéu kién mo phong cuia qua trinh tao compost dugc
kiém soat & quy md phong thi nghiém dwgc danh gia theo tiéu
chuan ISO 20200 [9], méi truong thir nghiém phén ra 1a chat thai
hitu co tong hop duoc chuin bj theo ty 18 khéi luong nhu sau:
mun cua 40%, thire an tho 30%, phan hitu co 10%, bot ngd 10%,
xacarozo 5%, dau thuc vt 4% va ure 1%.

Mau thir nghiém 14 mang mang nhya TPS/PBAT dugc cit
thanh manh nho véi kich thude 2x2 cm duoc siy kho ¢ 40°C trong
tii sdy chan khong dén khoi lugng khong doi. Thiét bi thir nghiém
1a hdp chir nhat lam tir nhya PP ¢ kich thudc 30x20x10 cm. Hop
co ndp day kin dé chdng bay hoi nudc va duoc khoét 16 duong
kinh 5 mm & hai bén thanh hop déi dién nhau dé tao méi truong
hiéu khi. 8 g mau thir di cit nho dwgc tron déu véi 1 kg rac thai
hitu co ¢6 do Am 55%. Trude khi tron vao rac thai mau thi duoc
nhang vao nudc 30 gidy. Hon hop mau thir va rac thai hitu co
dugce dua vao hop nhya PP da chuén bi san va duoc dat trong tu
6n dinh nhiét do 58+2°C, trong thoi gian toi da 90 ngay. Trong
qua trinh tht nghiém, nudc duge thém dinh ky vao cac hop thi
nghiém phan ra dé duy tri diéu kién do 4m day di theo quy trinh.
Tuong ty, viéc tron dinh ky dugc thuc hi¢n dé duy tri cac diéu kién
hiéu khi. Nhimng thay d6i cam quan (mau va soi nim) va mui (axit,
amoni, dét...) cia hé théng thir nghiém s€ duoc chyp anh va ghi lai
dinh ky. Sau 12 tuan, hon hop dugc sang qua rdy véi kich thudc
16 0,2x0,2 cm. Mau con lai trén riy dugc rura sach, s?iy & 40°C dén
khéi luong khong doi.

Mtc d§ phan ra dugc tinh theo cong thirc sau:

— mm— Mg 0
D = e (o5)
trong d6: m_, m la khéi lugng miu trude khi 1 va khdi lugng mau
sau khi ket thuc thu nghiém con lai trén sang (g). Poi vai vat licu
phén huy sinh hoc hoan toan thanh mun hiru co, muc do phan ra
thanh manh nho (<2 mm) >90% trong thoi gian 12 tuan.

Xac dinh kha nang phdn hiy sinh hoc cia mang nhya: Kha
nang phan hiy sinh hoc cua mang nhya dwoc xac dinh theo tiéu
chuédn ISO 14855-2 [10]. Phuong phép nay xac dinh téc do phan
hiy sinh hoc t6i wu cia mang nhya trong compost dd ngu co
kiém soat v& do 4m, 6xy va nhiét do, trong thiét bi phan (ng c&
nho ¢ quy mo phong thi nghiém béng cach dinh ky can lugng khi
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CO, sinh ra trong qud trinh phén huy vat li¢u dugc hép thy trong
cot hap thu chira day soda lime. Luong CO, nay ty 1¢ thuén v6i
phan trim ham lugng nguyén tir cacbon trong cac mau. Miic
d6 phan huy sinh hoc dugc so sanh bang ty 1¢ phan trim cua
lugng CO, sinh ra trong thu nghi¢m so vdi lugng sinh ra theo
Iy thuyét (ThCO ).

Phép thir két thic khi dat dugc pha 6n dinh ciia qua trinh
phéan hiy sinh hoc. Thoi gian ciia phép thir c6 thé kéo dai dén 6
thang. Thudc thir bao gdm: soda lime c& hat 2-4 mm, ding dé
hap thy CO, c6 xuét xtr tir Aladdin Industrial Co. , Trung Quoc
canxi clorua (CaCl,) khan ¢& hat 2-3 mm, dung aé hap thy am,
xuat x(r Trung Quéc; silica gel c& hat 2-4 mm, dung dé hap thy
am, xuét xir Trung Qudc.

Cat bién: Kich ¢& lot qua sang la 20-35 mesh. Axit
sunphuric 1 M, xuat xt Trung Qudc.

Thiét bi va dung cu (hinh 1): Hé thng cip khi 13 may nén
khi khong dau dung tich 9 I; binh compost: 6 hop nhua kin khi
dung tich 1000 ml; binh dung chat hép thu: chai nhua kin khi
dung tich 500 ml; 6ng dan khi PU duong kinh 6 mm; thiét bi
on nhiét; can phan tich; thiét bi do pH; hé théng diéu khi: van
tiét Iuu, van diéu ap.

Hinh 1. Hé théng thir nghiém phan huay thong qua viéc xac dinh
lwong CO, sinh ra.

Chudn bj vit liéu cdy: Vat lidu ciy duoc st dung 1a compost
da ngau, on dinh lay tir qua trinh tao compost phan doan hitu co
cua cht thai rén. Vat lidu cdy phai dong nhét, bang cach sang
chiing trén cac ludi c6 dwong kinh 15 0,5-1 cm. Ham lugng chat
réan kho téng s6 cua vat liéu céy (lwgng chat ran thu dugc sau
khi sdy kho mot luong biét truée compost ¢ nhiét o 105°C
t6i khdi luong khong doi) bang 89% va ham luong chit rin
bay hoi (luong chit rin thu duoc sau khi lay luong chét rin
kho téng s trir di phé”m can sau khi nung ¢ nhiét do 550°C cua
lugng biét trude vét lidu thir hodc compost) bang 93%, pH=7,0.

Chudn bi mau va mau doi chimg: Vat ligu doi ching la
xenlulo vi tinh thé ¢& hat nhé hon 20 pm cua Hang Merck
KgaA (Puc); vat liéu thu 18 mang nhuya TPS/PBAT c6 chiéu
day trung binh 18 pm dugc cit thanh miéng hinh vudng kich
thude 2x2 cm.
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Chudn bi cdc binh compost: 2 binh compost chira miu
tréng, 2 binh compost chira vét liéu déi chiing, 2 binh compost
chtra vat li¢u thu. Ty I¢ khdi lugng gitia chét ran kho cua vat
liéu cdy v6i chit rin kho cua vat liéu thur 1 6:1.

Can chinh x4c 60 g vat liéu cdy theo ham chat rin kho
téng s6 va bd sung thém nudc dé dat 46 am 65%, tron déu va
dé compost & nhiét do phong trong 24 gio. Sau do, compost
dugc bo sung thém 320 g cat bién co do dm 85%. Tiép do, bd
sung 10 g khéi luong kho tuyét ddi vat lidu thir vao hdn hop
10i tron déu.

Hon hop nay dugc dua vao cac binh compost ¢é nip day
kin khi, c6 dung tich 1000 ml. Cac binh compost dugc dat
trong moi trudng on nhiét & 58+2°C va tao diéu kién hiéu khi
bang cach suc khong khi khong co khi CO, da duoc tao ém

Do lugng CO,sinh ra: Dong khi thoat ra khoi binh compost
dugc loai bo amoniac va hoi 4m bang cach cho di qua lan lugt
cac binh chira day dung dich H,S0O, 1 M, silicagel va CaCl,.
Sau do, dong khi duoc di qua céc cot hap thy CO,va am ben
ngoai moéi truong. O day, sir dung sodalime lam chat hép thy
CO,va CaCl, la chat hp thu 4m. Cén chinh xac khéi lugng ciia
hai cot hip thu nay, su ting khéi luong cia chung theo thoi
gian thtr nghiém chinh la lugng khi CO, sinh ra.

Lugng CO, sinh ra dugc do va ghi chép lai déu dan trong
cac giai doan cua qua trinh u.

Lugng CO, sinh ra theo 1y thuyét dugc tinh theo cong thiic
sau:

ThCO, = m X w, X ﬁ )

trong d6: m 1a khoi lu'(mg vat liéu thu (g); w, 1a ham luong
cacbon cuia vét lidu thir (%); 44 va 12 1a khoi luorng phan tir cua
CO, va khéi lwgng nguyén tir cacbon.

Mtrc d6 phan huy sinh hoc ciia mang nhya duoc tinh theo
cong thirc sau:

2(€CO%): —X(CO2)a
D, = ( ;hcoz (%)

trong do: X(CO2)s, 2(C02)a, trong tng la lugng CO, tich liy
sinh ra trong binh compost chira mau thir va mau trong tu khi
bat diu phép thir dén thoi gian t (g).

Mang nhya dugc xem 1a ¢ thé chon u dwoc khi mae do
phan huy sinh hoc >90% trong vong 6 thang.

Dinh gid tic dpng ciia san phim phén hiiy t6i méi truong
sinh thai

Miic d9 an toan ctia hdn hop compost sau qua trinh phan ra
duogc kiém tra bang cach quan sat kha nang nay mam cua thyuc
vat trén cac mau dét trong c6 ty 1é tron compost khac nhau:
100/0, 75/25 va 50/50 [11].

Thtr nghiém bét dau bﬁng vigc gieo 2 loai hat 1a dau den va
dua leo trén tlrmg mau dat va theo doi qué trinh ndy mam, sinh
trudng cua hat giong. Quan sat va ghi lai cac thay doi bén ngoai

92



cta cay trong thur nghiém, bao gom ty 1é nay mam, chicu cao
cdy va mau sac.
Phwong phdap nghién ciru hinh thdi cau tric

Hinh thai bé mat miu mang nhya dugc quan sat thong qua
phuong phap kinh hién vi dién tir quét (SEM) trén may Jeol
6360LV (Nhat Ban). C4c mau mang duoc phu platin trude khi
tién hanh chyp anh SEM ¢ dién thé 15-20 kV.

£ 2 < < ~
Ket qua va ban luan
Xdc dinh mirc dp phdn ra ciia mang nhwa trong cdc diéu

kién mé phong ciia qud trinh tao compost dwoc kiém sodt ¢ quy
mo phong thi nghiém

Thi nghiém phan ri cla mang nhya TPS/PBAT (ty 1& khoi
luong 40/60) dugc thuc hién trong diéu kién mo phong qua trinh
tao compost c6 kiém soat v6i cac chét thai hiru co tong hop c6 do
am 55%, & nhiét do 58+2°C, cd thong khi bang cach dao tron dinh
ky. Qua trinh phan hiy duge quan sat va ghi lai sy thay doi hién
tuong vé mau sic, mui, kich ¢& ciia mau thir. Két qua dugc ghi lai
va thong ké & hinh 2.

Mui chua hdc, khai dic trung. Mang cudn xodn
lai va bit ddu min (40 ngay).

Mili khai sdc diic trung. Mang v vun gn hét chi
con mot vai manh nho (48 ngay).

T e

—_—

Vin con mii khai nhe va hau nhur khong con
quan sit manh mau nao (53 ngay).

Miii khai sdc dic trung, mii 4m méc. Nhiéu chim trfing
xudt hién, mang chura ¢ thay doi rd rét (24 ngay).

Hinh 2. Khao sat qua trinh phan ra cha vat liéu trong cac diéu kién

md phéng clia qua trinh tao compost dwoc kiém soat & quy mé
phong thi nghiém.
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Nhu vay, sau 53 ngay chon U trong compost, hiu nhur khong
con phat hién dugc mau mang nhya do lac nay ching da bi vo
ra thanh cdc manh rit nho toi mirc khong con c6 thé nhin thay
bang mit thuong. Mirc do phan rd clia mang nhwa duoc xac
dinh theo khéi lugng mau con lai trén sang 0,2 mm sau 53 ngdy
thir nghiém (0,32 g) so véi khdi lugng miu ban diu (8 g). Két
qua thyc nghiém cho thiy, mang nhya TPS/PBAT ché tao duoc
¢6 mirc 6 phan rd bang 96% sau thoi gian 53 ngay.

Hinh anh c4u tric bé mit mang nhua trude va trong qua
trinh phan huy dugc trinh bay ¢ hinh 3. Quan sat anh SEM
(hinh 3A) nhén thdy, bé mit mang nhya TPS/PBAT lién tuc
va dong déu v6i pha TPS phan tan déu dan trong nén PBAT
v6i kich thude nho duéi 10 pm. Anh SEM hinh 3B cho théy,
bé mat mang nhya sau 40 ngdy trong mdi trudng 4 compost
¢6 kiém soat xuat hién hang loat vét nit v 16n doc theo mot
hudng. Ngoai ra, con vo s6 cac vét nit ngang co kich thude
nhé hon, khién ciu trac mang mat di tinh lién tuc va tré nén rat
yéu, diéu nay giai thich tai sao mang luc nay rat mun, chi cin
tac dong nhe da vo vun.

Hinh 3. Anh SEM mang TPS/PBAT. (A) Ban d4u; (B) Sau thir nghiém
phan ra ngay th 40.

Xdc dinh mirc dp phan hiy sinh hoc thong qua viéc xdc
dinh khoi lwgng CO,sinh ra

Theo tiéu chudn ASTM 6400, cac vat liéu chit déo phéan
huy sinh hoc hoan toan (compostable plastic) 1a nhiing vat li¢u
¢6 kha nang phan huy sinh hoc hoan toan, trong qua trinh tao
compost nho hoat dong cua céc vi sinh vat ty nhién, t61 mot
muc dg cao trong mot khoang thoi gian xéc dinh. Cac qua trinh
sinh hoc dién ra trong sudt qua trinh tao compost s€ sinh ra
CO,, nude, cac hop chit v6 co, min hitu co va khong dé lai cac
chat gdy 6 nhiém nhin thay duoc ciing nhu cac chat thai doc hai
nao. Nhu vy bang viéc xéc dinh trong lugng CO, sinh ra trong
qua trinh tao compost ¢6 thé xac dinh dugc muc do chuyén hoa
clia cacbon hitu co trong cac loai chat déo thanh CO,, hay noi
cach khac 1a mirc 46 phan huy hoan toan cua vat li¢u. Trong
phép thir ndy, chung t6i ¢ mo phong cac diéu kién cua quéd
trinh tao thanh compost hiéu khi, dic trung ddi voi cac phan
doan hiru co cua chit thai rin do thi. Mang nhya TPS/PBAT
ché tao duoc, duoc U voi vat liéu céy léy tur compost 1 thang
tudi clia rac thai thuc vat tuoi va 14 kho. Qua trinh u duoc kiém
sodt nhiét do, do 4m va do thoang khi. Két qua xéc dinh mirc
d0 phan huy sinh hoc theo khéi lugng CO, sinh ra tir binh phan
(g dugc thé hién ¢ hinh 4.
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Hinh 4. D6 thi biéu dién mirc d6 phan huy sinh hoc cia mang nhwa
theo lwgng CO, sinh ra.

Két qua hinh 4 cho thdy, qua trinh phan hity mang TPS/PBAT
va mﬁu doi chimg xenlulo dién ra on dinh. Téc do phan hiy ciia
ci miu thir va mau doi chimg dién ra nhanh trong khoang thoi
gian dau, tir ngay thir 3 dén ngay thir 40. Sau 42 ngay  trong diéu
kién tao compost ¢6 kiém soat mang nhyra TPS/PBAT da phan huy
58%, tuy nhién sau d6 toc do phan huy bt dau giam dan. Qua trinh
phan hity cham din déu, mau ddi chimg xenlulo dat mirc d¢ phan
hity bdo hoa & 98% sau 120 ngay va mau thir nghiém TPS/PBAT
dat gia tri bio hoa bing 91% sau 155 ngay (hinh 5).

Hinh 6. Quan st trwec quan sw phat trién cua hat dau den trén 3
hén hop dat tréng/compost v&i cac ty 1é khéi lwong 100/0, 75/25
va 50/50.

Hinh 5. Hinh anh binh compost trwéc khi thie nghiém (A) va phan
huy sau 155 ngay (B).

Nhu vay ¢6 thé thy rang, mang TPS/PBAT c6 kha ning phan
huty sinh hoc xap xi v6i vét liéu tw nhién 1a xenlulo va da dap tmg
dugc tidu chi vé mirc do phan huy sinh hoc theo tiéu chudn ASTM
4600 12 trén 90% trong vong 6 thang.

Ddnh gia tac dong ciia sin phtfm phén hiy t6i méi truong
sinh thdi

Dé danh gia tac dong cua cac san phim phan hity mang nhya
TPS/PBAT la céc loai min hitu co t6i moi truong dét trong, ching
toi da tién hanh gieo dau den trén cac mau dét trong ¢6 chira
compost thu dugc tr thir nghiém xac dinh phan huy sinh hoc ¢ trén
v6i cac ty 1é dat trong/compost 1a 100/0, 75/25 va 50/50. Két qua . ) U i

Hinh 7. Quan sat trwwc quan sw phat trién cta hat dwa leo trén 3

quan sdt kha nang ndy mam va sinh treong cua cdy ddudenvadua 5 hop gét tréng/compost véi cac ty 18 khéi lgng 100/0, 75/25
leo duogc trinh bay ¢ hinh 6 va 7. va 50/50.
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Két qua quan sat tryc quan sy ndy mam cia hat dau den
trong cac hdn hop dit co chira compost ctia qua trinh phan
hity mang nhya TPS/PBAT (75/25 va 50/50) duoc so sanh doi
ching véi mau dat trong img khong ¢6 chira compost (100/0)
cho thdy, sau 2 ngay hat dau den & ca 3 miu déat déu bat dau
nay mam, ty 1& ddu den nay mam trong mau dat trong 13 6/8 hat,
tuong duong 75%, trong khi & 2 miu ¢6 chita compost ty 1é ndy
mam déu 1a 8/8 hat tuong dwong 100%.

Quan sat qua trinh sinh trudng cla cdy dau den trong cac
hén hop dét khac nhau ¢ hinh 5 cho thy, ca 3 mau dat cac cay
dau den déu phat trién t6t, tir ngay thir 5 dén 20, chiéu cao cua
cay tang ting ngéy, 14 cAy c6 mau xanh thdm, mugt va béng.
Tuy nhién, & mau dat c6 chtra compost mang nhua phan huy,
cay dau den phat trién tot hon han so véi & mau dat trong va
cdy 6 mau dat/compost 1a 50/50 phat trién tot hon so véi & mau
75/25. Cu thé sau 20 ngay, chiéu cao cay dau den dat 21 cm ¢
mau 50/50, 20 cm & mau 75/25 va 18 cm & mau dat trong.

Ddi vai hat gidng dua leo, ty 16 nay mam dat 100% ¢ ca hai
mau dat co chira compost con véi mau dat tréng, ty 18 nay 1a
88%. Tuy nhién, toc d9 sinh truong clia cc hat dua leo d nay
mam 1a nhu nhau d6i véi tit ca cac mau dat, dén ngay thir 20
cac cdy dua leo ¢ ca 3 mau déat déu dat chiéu cao 22 cm.

Nhu vy, tir két qua trén co thé két luan rang, sau khi phan
hity trong qué trinh & compost thi cdc san phdm phan huy tir
mang nhya TPS/PBAT déu khong gdy anh huong dén moi
truong sinh thai, ca hai loai thuc vat 1a dau den va dua leo déu
¢6 thé ndy mam, sinh truong binh thudng, tham chi ty 16 nay
mam va kha nang sinh truong clia cay trén cac mau dat co chira
compost con tot hon trén mau dat trong. Diéu nay c6 thé dugc
giai thich 1a do miu dét chira compost c6 d6 toi xbp tot hon va
mun hitu co trong compost niy gi4 tri dinh dudng nhat dinh
cho cay.

Két luan

Tur nhitng két qua phan tich, danh gia ddy di céc chi tiéu
vé vat liéu nhya phan huy sinh hoc thanh nudc va min hitu
co theo tiéu chuin ASTM 6400 vé danh gia mot vat liéu nhya

phan huy sinh hoc thuc sy thanh CO,, nudc va mun hitu co da
chi rarang:

Mang nhya trén co sd blend TPS/PBAT, trong didu kién tao
compost hiéu khi c¢6 kiém soat nhiét d§ (58°C) va do am (55%)
murc d§ phén huy sinh hoc tinh theo lwgng CO, sinh ra dat 91%
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sau 155 ngay, mirc d¢ phan ra dat 96% sau 53 ngay va sy co
mit cta cac san phim phan huy con lai hoan toan khong gay
anh huong bat lgi nao t6i moi truong dat.

Két qua nghién curu nay khfmg dinh, mang nhya TPS/PBAT
¢6 kha nang phan huy sinh hoc hoan toan trong cac diéu kién
chon u compost cong nghiép, vi vy s& rat phit hop tng dung
lam céc san phdm ding mot lan nhu tl'li dung d6 siéu thi, mang
phu dat nong nghiép, tii wom ciy gidng, tii dung rac.. thay
thé cho cac loai nhya gy 6 nhiém moi truong truyén thong
nhu PE, PP.

LO1 CAM ON

Cac tac gia xin tran trong cam on dé tai TNMT.2020.553.05 da
tai trg kinh phi dé thyc hién nghién ctru nay.
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