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Tém tit:

Nhu ciu sin xuit ngay cang ting va ung dung d?ly hira hen ctia nhwa phéin hity sinh hgc da thic dfly st quan tim dén viéc danh
gi4 kha ning phan hiy sinh hoc ciia vt liéu nay. Phan ri 1a giai doan dau tién ciia qua trinh phan hiiy sinh hoc, do d6 né ¢6 anh
hwéng quan trong nhit dén kha ning phan hity ciia vat liéu. Nghién ciru nay tip trung vao viéc danh gia va so sinh kha ning
phén ri ciia bao bi than thi¢n méi truomg dang dwgce san xuit va tiéu thu pho bién tai Viét Nam trong diéu kién @i compost cong
nghiép & quy md phong thi nghiém theo tiéu chuin TCVN 12409:2020 va quy md pilot theo tiéu chuin TCVN 12408:2020. Sw
bién thién nhiét d9, dd Am, pH va ngoai quan dwgc ghi lai trong qua trinh i compost. Két qua cho thiy, dong thai phan ri ciia
bao bi than thién moi truong la twong tw nhau & ca hai quy mo. Mirc d§ phén ra cta bao bi than thi¢én méi truwong ¢ ca hai quy

mé thir nghiém déu dat trén 90% sau 84 ngay.

Tir khéa: diéu kién i compost cong nghi¢p, mirc 9 phan ri, nhya phan hiy sinh hoe, TCVN 12408:2020, TCVN 12409:2020.

Chi sé phin loai: 2.7

1. Dt van de

Céhc van d& lién quan dén 6 nhiém réc thai nhya da thuc day
sy phét trién manh mé& cua nhiéu loai vat liéu than thién voi moi
truong, trong do co vat ligu nhya phan huy sinh hoc do chung c6
kha nang phan huy thanh H,0, CO,, CH, va sinh khéi dudi tac
dong ciia diéu kién moi tnrorng va vi smh vat trong mot khoang
thoi gian xac dinh [1]. Qua trinh phan hiy sinh hoc ¢ thé dién
ra trong moi truong hiéu khi ciing nhw méi truong ky khi. Moi
truong thuong duoc nghién ctu 1a hiéu khi, phd bién nhat 1a moi
truong i compost do phan 16n nhya phan hay sinh hoc c6 kha nang
tao compost trong moi trudng nay. Do do, qua trinh i compost 1a
mot trong nhiing lya chon uu tién nhat khi dé cdp dén viée xu ly
nhya phan huy sinh hoc [2]. Céc nghién ctru danh gia kha ning
phén hity sinh hoc ctia vat liéu nhya dugce thuc hién hau hét theo
cac tidu chuan ASTM D6400, ISO 17088, EN 13432, TCVN
13114:2020... nham cung cap céc chi dan vé diéu kién moi truong,
thoi gian va quy mo cta cac thir nghiém [3]. Mot san pham nhya
duoc xac dinh 1 c6 kha ning tao compost néu dap img duoc cic
yéu cau nhét dinh vé: dac tinh hoa hoc; kha ning phan ri trong qué
trinh tao compost; kha nang phan hity sinh hoc hiéu khi hoan toan;
khong anh huong bét loi dén kha ning hé trg sy phat trién ciy
trong cua compost theo tiéu chuin TCVN 13114:2020 [4].

Phan ra 1a kha ning bi bé giy va vd ra thanh cac manh nho
hon trong cac diéu kién moi truong khac nhau cta vat li¢u. Noi
cach khac, sy phan ra cta vat li¢u lién quan dén hinh dang vat ly
cua san pham va do d6 bj anh huong manh mé boi do day (khdi
luong riéng va/hodc mat do) [5, 6]. San phém duoc coi la thoa
mén yéu cdu vé kha ning phan rd néu sau 84 ngay trong phép thir
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tao compost ¢ kiém soat, c6 khong qua 10% khdi luong kho ban
dau bi gitr lai sau khi dugc sang qua sang c¢6 mat ludi 2,0 mm [4].

banh gid kha nang phan rd trong qué trinh tao compost co
thé duoc thyc hién & quy moé phong thi nghiém theo tiéu chuén
TCVN 12409:2020 (ISO 20200:2015) hoac quy mo pilot theo
tiéu chuan TCVN 12408:2020 (ISO 16929:2013). Mi truong md
phong, phuong phap danh gia, chat cdy (compost nen) thoi gian
thir nghiém... 1a cac thong s quan trong anh huong dén qua trinh
phan huy sinh hoc no6i chung ciing nhu qué trinh phén ra. Vi vay,
nghién cuu ndy tap trung danh gia va so sanh cac dong thai, muc
d6 va toc do phan ri ciia bao bi than thién moi truong trong diéu
kién i compost cong nghiép ¢ quy mo pilot va quy mo phong thi
nghiém.

2. Vat liéu va phuong phap thuc nghiém
2.1. Vit li¢u

Vit liéu tht nghiém bao gf’)m: mun cua, thic an tho, phan bo
U hoai, tinh bot ngo, uré, rac rau va trai cay, bao bi than thién moi
truong (dang dugc san xuat va ti€u thu pho bien tai Viét Nam).

2.2. Thuc nghiém
Hé thong thir nghiém phan 3 cho hai quy mé duoc thiét ké
nhu sau:

2.2.1. Chuan bi compost nén va mang thir nghiém: Compost
nén va mau mang st dung cho thir nghiém phan rd & quy m6 phong
thi nghiém va quy mo pilot dugc chuan bj phai dam bao theo yéu
cu ciia tleu chuan TCVN 12409:2020 va TCVN 12408:2020.
Thong s tinh chét cua compost nén duoc thé hién ¢ bang 1.
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Abstract:

The growing production demand and promising applications
of biodegradable plastic have spurred interest in assessing the
biodegradability of this material. Disintegration is the first stage
of the biodegradation process and therefore it affects the most
important on the biodegradability of materials. This research
focuses on evaluating and comparing the disintegration ability of
eco-friendly packaging, which is being produced and commonly
consumed in Vietnam, under industrial composting conditions
at laboratory scale according to TCVN 12409:2020 standard
and pilot scale according to TCVN 12408:2020 standard. The
variations in temperature, humidity, pH, and visual appearance
were monitored during the composting process. The results
showed that the disintegration behaviours of eco-friendly
packaging are similar at both scales. The disintegration rate of
eco-friendly packaging at both testing scales reached over 90%
after 84 days.

Keywords: biodegradable plastics, disintegration rate, industrial
composting condition, TCVN 12408:2020, TCVN 12409:2020.

Classification number: 2.7

Bang 1. Kiém soat cac thong sé trong qua trinh thir nghiém.

Thng s6  Quy md phong thi nghiém theo TCVN 12409:2020 Quy ma pilot theo TCVN 12408:2020
Duge kiém sodt dé nhict do thi da trong

thing U compost duy tri: <75°C trong

Nhigtdg  Duy tri 0 5822°C tudn du tién va <65°C trong thof gian
sau do; >60°C trong it nhét | tudn;
>40°C trong it nhét 4 tudn tiép theo.

- Thém nude dé dat dén khdi hrgng ban dau cia compost:
ngiy 14, 7-11, 14, 16, 18, 21, 23, 25, 28 v6i tén su:
hang ngay. PPy T
Bodm - Thém nude dé dat dén 80% KnSi luomg ban dhu cia Zi‘;f; nude Khi 9 im cia compast
compost: ngay 30-60 voi tin sudt: 2 lan/tudn, N
- Thém nuée dé dat dén 70% khoi lugng ban dhu ciia
compost: ngay 60 trd i v6i tan sudt: 2 lin/tudn.
Dio gy Di0 o ki thém nuco i o ngiy 8, 10,16, 18,21, 23, Hing tudn trong 4 tuan diu, 1 lan 2
TOB8 tudn cho dén khi két thic phép thir.
Thoi khi khi nong d oxy <10%, voi
Th khi Khong ty 1é dong khi <15 I/kg chét rén kho

tong s0/gid.
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2.2.2. Hé thiét bi thir nghiém: D6i voi quy md phong thi
nghiém tii sdy tuan hoan khong khi duoc st dung dé duy tri nhiét
d9 cao va thung U duge lam bé’mg nhua PP co kich thudce (dai x
rong x cao) 34,0x22,0x14,5 cm.

Dbi véi quy md pilot, ti i 14 hé gdm dén, quat va bom thoi khi
dugc su dung dé duy tri phiét gi(f) va dieu kién hiéu khi doi voi quy
mo pilot. Thung u lam bang bang nhya PE c¢6 dung tich 50 1.

2.2.3. Quy trinh thir nghiém: Mau mang thir nghiém va compost
nén sau khi phdi tron dugc dua vao céc thing u compost. SO lugng
thung 0 ddi véi quy md PTN bao gdm 3 thing mau tring (chi chira
compost nén, ky hiéu lan luot 1a MO1 L, M02 L, M03 L) va 3
thung mau thir (chira compost nén va miu mang thir nghiém, ky
higu lan luot 1a M1 L, M2 L, M3_L). S6 lugng thung u dbi véi
quy mo pilot bao gom 1 thing mau tring (MO_P) va 1 thung mau
thar (M1_P).

Céac thung u compost sau do dugc dat vao tu u trong thoi gian
t6i da 90 ngay. Trong qua trinh thur nghiém, nhiét do, ham luong
nude, dao tron va théi khi cia cac thing u compost dugc kiém
sodt theo tiéu chuan tuong tmg theo bang 1. Két thic thir nghiém,
compost cudi duge sang dé tach cac miéng can ciia miu mang thir
con lai ¢6 kich thude 16n hon 2 mm. Xdc dinh khéi lugng kho cua
cdn rnau mang thir nghiém dé tinh toan muc do phan ra. Ngoai ra,
thong s6 ctia compost cudi ciing dugce phan tich dé danh gia chat
lugng qua trinh U compost.

2.3. Phuwong phdp thir nghiém danh gia

2.3.1. Phuong phdp phan tich pho FTIR: Céc lién két, nhom
chire dic trung cua mau thir duge phén tich thong qua pho FTIR
bang thiét bi Nicolet™ iS20 FTIR Spectrometer.

2.3.2. Phwong phap xdc dinh mirc dg phdn ra: Mirc d¢ phan
13 clia mau thir nghlem (D,, %) dugc tinh toan dya trén khéi luong
phan cin cia mau thir ¢6 leh thude 16n hon 2 mm thu duge sau
sang va khoi lugng ctia mau thir nghiém cho vao ban dau duoc tinh
theo cong thiic sau:

D=1

my

x 100

trong d(’); m, la khéi lwong kho cua mau thir nghiém diu vao (2);
m, la khoi lugng kho cua mau thir nghiém con lai sau khi sang (g).

2.3.3. Phuong phap xdc dinh ham lwong carbon va ham
lwong nito:

Ham luong ca;bon duge xac dinh theo tiéu chuin TCVN
6642:2000 trén thiet bi phan tich Multi N/C® 2100 S Duo [7].

Ham lugng nito dugc xéc dinh nhu sau: mau thir rin dugc vo
co hoa theo phuong phdp Kjeldahl [8] 8] dé tao thanh méu long va
sau d6 ham lugng nito ctia miu long dugc xac dinh trén thiét b
phan tich Multi N/C® 2100 S Duo.

2.3.4. Phuong phdp xdc dinh d am, ham heong chdt rdn bay
hoiva pH:

Py 4m cua miu (jhrqc xdc dinh theo tiéu chuin TCVN
6648:2000 su dung ti say Memmert [9].



Ham luong chét rin bay hoi dugc xac dinh theo tiéu chuén
TCVN 13114:2020 sir dung 10 nung WiseTherm [4]. pH ciia miu
duoc xac dinh theo tiéu chudn TCVN 5979:2007 sir dung thiét b
HQ40d Portable [10].

2.3.5. Phwong phdp xdc dinh d¢ giam nong dé chat ran bay
hoi: Do giam (R) cia tong ham luong chit rin bay hoi giita
compost nén ban dau va compost cudi trong mdi binh tao compost
duogc xac dinh theo TCVN 12409:2020 [6].

2.3.6. Phwong phap xac dinh dé chin cua compost: P chin
cua compost dugc xac dinh theo thang “Rottegrad” dya trén co s¢
xéc dinh nhiét d6 i da (Tmax) trong phép thir tu gia nhiét trong
binh Dewar [11].

3. Két qua va ban luan

3.1. Phé FTIR ciia miu mang thir trudc va sau khi thir
nghiém

Ph6 FTIR ciia miu mang thir nghiém trude va sau khi phan
rd dugce thé hién trén hinh 1. Di v6i mang trude thu nghiém, pic
tai vi tri budc song 1712 va 728 cm'! lan luot ung voi dao dong
gidn cua lién két C=0 trong nhém este va dao dong udn ngoai
mit phang cua lién két =C-H trong vong benzen. Pic & vi tri 1118
va 1161 cmr! twong (g voi dao dong gidn ciia lién két C-0. Cac
pic 728, 1118 va 1161 cm™ la cac pic ddc trung dé nhan biét nhya
polybutylene adipate terephthalate (PBAT) [12, 13]. Do do, ¢ thé
xéc dinh trong thanh phan cia mang thir nghiém c¢6 chira nhyua
PBAT.
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Hinh 1. Phé FTIR clia mau mang trwéc va sau qua trinh phan ra.

Hai pic 3295 va 2957 cm! 1an luot dic trung cho dao dong
gidn cua lién két -OH va dao dong gian cua lién két CH. Ngoai ra,
pic 1409 cm twong tmg v6i dao dong cat doi xtng cua nhom CH,.
Céc pic va dai hap thu nay dic trung cho céc lién két ciia phan tu
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tinh bot. Theo d6, c6 thé du doan ngoai PBAT thi c6 thé ¢6 ca tinh
bot trong mAu mang thir nghiém [14]. Tir viéc phén tich phd FTIR
c6 thé du doan mau mang thir nghiém c¢6 thé chira PBAT va tinh
bot. Dy déu 1a cac loai nhya co kha ning phan hity sinh hoc.

Tiép theo, so sanh phd FTIR ctia mang thir nghiém sau qua
trinh phén rd ¢ cd hai quy mo6 c6 thé thay cac pic hap thy khong c6
su khac biét dang ké. Ngoai ra, két qua hinh 1 ciing cho thiy, mang
trude va sau khi phan ri ciing ¢6 cac pic twong tu nhau, didu nay
chimg to cau tric hoa hoc cia mau mang thir nghiém khong thay
d6i sau qua trinh phéan ra [15].

3.2. Bién thién nhiét dp trong qud trinh thir nghié¢m

Trong qua trinh G compost, nhi¢t 9 trong thung u compost sé
thay doi do qua trinh trao ddi chat cua vi sinh vét, diéu nay s& anh
hudng dén toc do phan huy cua compost va cac mau mang thir
nghiém. Do d6, sy thay doi nhiét d9 trong cac thing 4 compost da
duoc ghi lai trong hinh 2. D4i véi thir nghiém phén ri theo quy mo
phong thi nghi¢ém (M_L), nhit do trong tu G duge duy tri & mirc
58+2°C. Két qua hinh 2 c6 thé thy, nhiét do cua tii sdy bién thién
twong d6i on dinh xung quanh gia tri cai dat.

0 t t t t t t t t t t t t {
0 1 14 21 28 35 ) 49 56 63 70 7 84 91
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Hinh 2. Bién thién nhiét dé trong qua trinh G compost.

Nguogce lai, tho nghiém phan rd theo quy moé pilot chi dinh
cac yéu cau hop 18 dbi véi nhiét do nhu dugc néu ¢ bang 1. Do
d6, nhiét do cia to 0 phai dugc diéu khién trong qué trinh thir
nghiém. Quan sat trén hinh 2 c6 thé th'éiy, nhiét d cao nhét cua
thung miu tring ting 1én 72°C va sau d6 giam xudng khoang
61°C sau 14 ngay. Trong khi ddi véi thung mau th, nhiét do dat
73,5°C sau 3 ngdy, sau do giam xudng con khoang 63°C sau 7
ngay. Khoang thoi gian sau d6 nhiét do ¢ ca 2 thing mau trang va
mau thir nghiém déu dugce duy tri trén 40°C [15]. Nhu vay, nhiét
d¢ trong qua trinh U & quy mo pilot 1a dam bao hop 1€ theo tiéu
chudn TCVN 12408:2020.

3.3. Bién thién dp dm trong qud trinh thir nghi¢m

Do dm la mot thong sb quan trong trong qua trinh G compost vi
vi sinh vét can d¢ 4m thich hop dé ton tai. Do 4m anh hudng dén
su xdm nhdp cua khong khi, chit dinh dudng, sy hap thy oxy, va
nhiét do. Bién thién do 4m cua compost trong cac thing i trong
qué trinh thir nghiém dugc thé hién 6 hinh 3.
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Hinh 3. Bién thién dé 4m trong qua trinh G compost.

Déi vai thir nghiém quy mé phong thi nghiém, do 4m trong
cac thing 0 duoc duy tri >55% bang cach thém mot lugng nudc
da mat di twong g so voi khéi lugng compost i ban dau theo
tung giai doan cua qué trinh t nhu dugc néu trong bang 1. Nhin
chung, d6 4m trong qué trinh 1 compost duge duy tri ¢ dicu
kién u t6i uu.

Ddi voi thir nghiém & quy mo pilot, d6 4m giam dan trong
qua trinh @ & ca thung miu tring va thing mu thir. Do trong
giai doan u compost, sy bdc hoi s& tw nhién xay ra do nhi¢t do
tang cao va thoi khi. P am khi bat dau thir nghiém trong cac
thung 1 1a 70% va thay ddi trong khoang 32-72% trong qué
trinh 4. Quan sat trén hinh c6 thé thiy, sau chu ky khoang 4
tudn (28, 56 va ngdy 84) thi d6 4m giam xudng dudi 40%. Do
d6, khi do 4m <40% thi nu6e duoc thém vao cac thung dé dat
duoc do 4m 70% nham dam bao quy trinh 0 dién ra thuan loi.

3.4. Bién thién pH trong qud trinh thir nghiém

Két qua hinh 4 cho théy, gid tri pH cua compost trong qua
trinh thtr nghiém ¢ quy mo phong thi nghiém (7,26) 1a cao hon
& quy md pilot (6,49) do thanh phan nguyén liéu dau vao cua
compost nén 14 khac nhau.

——M0I L ~A-MO2L -%-MO3L -#-MIL
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Hinh 4. Bién thién pH trong qua trinh G compost.
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Quan sat trén hinh 4 c6 thé thiy, trong cac thing u & quy
mo phong thi nghiém, gi tri pH ting dan trong tat ca cac thing
U compost va dat cao nhat sau 14 ngay voi pH~9,5. Do khi bét
d4u qua trinh 0, gia tri pH gidm di do hinh thanh céc axit hitu co,
nhung sau do pH tang 1én vi cac axit hitu co chuyén héa thanh
CH,, CO,. Viéc tao ra amoniac tir sy phan huy cac chét hiru co
chura nito 1am tang pH trong giai doan phan huy nhiét do cao.
NH,"va HCO,, cic san pham phﬁn hity khac hoat dong nhu cht
dem duy tri do pH cao trong sudt qué trinh 0 phan [16]. Khi qua
trinh 0 compost gan 6n dinh, pH cta compost cudi dao dong
trong khoang 7,5-8,5.

Nguogc lai, 6 quy mo pilot, gia tri PpH tang theo thoi gian phan
huy. Gia tri pH cao nhit 12 8,32 va thip nhit 13 6,49, tuy nhién pH
on dinh sau khoang 42 ngay. So sanh gia tri pH trong qua trinh
thu nghlem vdi cac yéu cau ciia tiéu chuan TCVN 12408:2020,
c6 thé két luan két qua thir nghiém 1a hop 1¢ (pH ting dén gia tri
16n hon 7 trong qua trinh thir va khong giam xudng dudi 5) [5].

3.5. Ngogi quan trong qua trinh thir nghiém

Ngoai quan ciia mau mang thir vd compost nén dugc quan
sat va ghi lai trong su6t quéa trinh thir nghiém. Hinh 5 thé hién
dién bién qua trinh phan rd ciia mau mang thir nghiém ¢ quy mo
phong thi nghi¢m trong khoang thoi gian 84 ngay.

Ngay 70 Ngay 84

Ngay 56

Hinh 5. Ngoai quan ciia compost va mau thir nghiém trong qua trinh thi
nghiém & quy mé phong thi nghiém.

V& mui, trong 2-3 ngay dau compost c6 mui chua va sau
d6 chuyén sang mui khai trong Vong 5-10 ngay t1ep theo. Sau
khoang 14 ngdy, compost ¢4 mui gin giong mui dit. Vé ngoai
quan, compost ban dau co mau vang nhat do ¢6 nhiéu mun cua sau
khoang 14 ngay thi chuyén dan sang mau nau. Ddi véi mau mang
thir nghiém, trong tuan dau tién cd cac soi nam phat trién trén bé
mdt mang va mang cling c6 mau sdm hon. Qua trinh phan ra xay
ra nhanh trong khoang 30 ngay dau tién va dién ra chdm hon sau
d6. Sau khoang 70 ngay chi con mot vai manh nho ciia mang thi
nghiém va khong thé phan biét dugc mau mang va compost vao
ngay 84.
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Hinh 6 thé hién dién bién qua trinh phan r3 ctia mau mang thir
nghiém & quy mé pilot, sau khoang thoi gian 7 ngdy mau mang bét
dau bi min ra va c6 mau sam hon. Tiép d6, sau 14 ngdy mau mang
bit dau v& ra thanh cac manh nho hon. Qué trinh phan ra dién ra
gan nhu hoan toan sau khoang 2 thang. Ngay 70, gan nhu khong
thé phan biét dugc miu mang thir nghiém va compost nén.

Ngay 84

Hinh 6. Ngoai quan clia compost va mau thi¥ nghiém trong qua trinh tho
nghiém & quy mé pilot.

Tir dién bién qua trinh phan 13 dugc mo ta & trén co thé théy,
toc do phan ra cia mang thir nghiém ¢ quy mo pilot nhanh hon so
v61 quy mo phong thi nghiém do trong qua trinh U compost, cdc
diéu kién nhiét do, 4o 4m 6 ca hai quy mo 1a khac nhau nén s anh
huong dén toe d6 phan hity ciia mau [15, 17].

3.6. Mirc dj phdn rd va chét lwgng compost sau qud trinh
thir nghiém

Mirc d6 phéan rd dbi v6i quy mé phong thi nghiém va quy
mo pilot lan luot 1a 98,3 va 99,3% (bang 2). Mitc d phan ra
cta mau mang thir nghiém 6 ca hai quy mé déu dat >90%, diéu
nay ¢6 nghia la dat yéu cau vé do phan ré theo tiéu chuan TCVN
13114:2020 [4].

Bang 2. Mirc do phan ra cia mau mang thir nghiém.

Quy m phong thi nghiém Quy md pilot
Thong sb
ML ML ML MLP
Khoi lugng méu mang thir ban ddu () 20,009 20,001 20,000 85,000
Kth lugng mau mang thir con lai sau 0392 0140 0470 0639
sing (g)
M dg phan rd (%) 98,04 99,30 97,65 99,25
Trung binh (%) 98,33 99,25

Ngoii ra, dé xac dinh chat lugng ciia qua trinh G phan, mot s
thong s cua compost dugc xac dinh nhu ham lugng chét rin bay
hoi, ty 1€ C/N, d9 giam néng d6 cht rén bay hoi va dg chin cua
compost nhu thé hién trong bang 3.
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Bang 3. Thong s6 chat lweng clia compost sau qua trinh thir nghiém.

Quy md phong thi nghiém Quy md pilot
Théngsé Thmdc Sau thir nghigm zrmic Sau thir nghi¢m
thie thir
ghipn MWOLL ML ML MIL 2L ML gy MOP MLP
HimlongC 3508 3142 3265 324 3257 320 364 K 2958 3031
HimlongN 175 230 266 280 237 268 278 125 16 158
TYRON 2009 1367 1228 189 1374 1193 1412 2545 1818 1917
ko yor wg mm M4 RN S B N0 650 647
tong s0 (%)
Hamhiogit o0 G0 8 B8 B BB KIS 0B RS K0
ran bay hot (%)
Dj gidm nong
0 chit rén bay 6036 6053 5984 6391 6561 6490
hoi (%)
D chin cia
compost - - - - - - - - \ v
(Rottegrad)
o 126 801 IR 78 785 791 81 649 812 816

Ham luong chit rén bay hoi cua compost nén trudc thir
nghiém ddi voi quy mo phong thi nghiém va quy mé pilot 1an
luot 13 94,6 va 92,73%. C6 thé thay, ham luong chat hitu co cua
compost nén tuong d6i cao didu nay tao diéu kién thuan loi cho
qua trinh @ phan. Sau qua trinh thir nghiém, ham lugng chat rin
bay hoi ctia compost cudi thap hon mét chut so véi truge thir
nghiém trong khoang 80-83%, chimng t6 mot phan chat hitu co
da dugc chuyén hoa thanh CO,. Diéu nay ciing c6 thé xac nhan
thong qua gia tri C/N clia compost cudi giam di so v6i gi tri ban
dAu d6i voi ca hai quy mo.

Do giam néng do chét rin bay hoi trong thtr nghiém quy
mo phong thi nghiém cua tit ca cac thing G >30%. Két qua thir
nghiém dugc xem 1a hop 1€ [6].

D9 chin cua compost trong thir nghiém quy mo pilot dugc
xac dinh sir dung thang do Rottegrad. Compost trong thing mau
tring va thung méau thir déu c6 mirc Rottegrad 1a V (Tmax <30°C
sau 2-5 ngay), diéu niy co nghia 1 compost di chin va qué trinh
1 compost da 6n dinh.

4. Két luan

Kha nang phan rd cua bao bi than thién moéi truong trong
diéu kién u compost cong nghiép c6 kiém soat di dugc nghién
ctru va so sanh theo tidu chuan TCVN 12409:2020 va TCVN
12408:2020. Dién bién cta cac thong sb nhiét do, do m, pH va
ngoai quan trong qua trinh  compost di dugc so sanh dbi voi
hai quy md. Két qua cho thdy, mic do phén rd ciia bao bi than
thién méi truong & ca hai quy mé thur nghiém déu dat yéu cau
trén 90%. Nhin chung, hai quy mé thir nghiém nay cho két qua
muc d phan ra la tuong dwong nhau.
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LGOI CAM ON

Nghién ciru ndy duoc thuc hién trong khudn khé dé tai cp
B¢ Khoa hoc va Cong ngh¢: “Nghién ctru xay dung quy trinh thir
nghiém danh gi4 kha nang phan hiy sinh hoc cua vat liéu chat déo
dang duoc san Xuét va tiéu thy tai Viét Nam phu hop véi cac to
chtre chimg nhan quéc t&” do Trung tim Cong nghé Vat liéu chi
tri thye hién. Céc tac gia xin tran trong cdm on.
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