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.. HUONG NGHIEN cU'U MO
XU LY RAC NYLON BANG VI SINH VAT

A A !
Héng Cam Ngan’

Tém tat: Rac nylon (rdc thai nhya) la vin dé quan tam hang ddu ctia cdc niegc co trinh
do khoa hoc ky thudt tién tiélg trén thé gioi. Bai Vit nay trinh bay mot 56 ket qud nghién cir vé
cong nghé xir Iy rac nylon bang vi sinh vat, qua dé tae gia de xudt rﬁét 50 gidi phdp d¢ nghién
ciru va dp dung cong nghé nay tai Viét Nam. Ngay nay, cdc san pham nhiea dicge sie dung ngay
cang nhiéu va rong khap cdc linh vye va khi thai ching vao moi triueong thi can thoi gian rat
ldu dé co thé phan hiiy chung. Méi ddy, cac nha khoa hoc Iceland, Trung Quri'c, My, Nhat Ban,
Canada, Anh, Tay Ban Nha,... da tim ra cdc loai vi sinh vit c6 kha nang phan hiy hodc dn rac
nylon, tao thanh CO, nueée va nhua cé thé phan hiy sinh hoc hodc phan hiy dé dang. O Viét
Nam, rdc nylon dwgc xit Iy chit yéu la chén lap, chi mét plz(fn nho duicoc tdai ché. Do vay, viéc
nghién ciru va ap dung cong nghé xir Iy rdc nylon bang vi sinh vt la rdt can thiét.

Tir khoa: xir ly rac, rac nylon, vi sinh vdt phan hiy rac.

Abstract: Plastic waste is an issue that is being considered by all countries in the world.
This article presents some of the typical research results on plastic waste treatment by
microorganisms, by that the author suggests measures for research and application them in
Vietnam. Now plastics is used increasingly and popularly day by day, and when released into
the environment, have a very long time to decomposite. Currently, scientists from countries like
Iceland, China, USA, Japan, Canada, England, Spain,... have found microorganisms which are
capable of decomposing or eating plastic waste, creating CO>, water and plastics are self-
biodegradable or decomposable easily. In Vietam, plastic waste is mainly treated by landfill,
a small part is recycled. Therefore, the research and application of plastic waste treatment by
microorganisms is very necessary.

Keywords: decompose plastic waste, plastic waste, microorganisms eat plastic.

Viéc sir dung vat li¢u plastic (hay con goi chung 1a nylon hogc nhya hay chit déo) trong
cudc sdng con ngudi da gop phi‘m nang cao mirc d van minh, tuy nhién ciing mang dén khong
it tac hai d6i voi moi truong ciing nhur doi yéri sirc khoe con ngudi. O Viét Nam, cac san phim
tir chét déo bt diu tham nhap vao cude song tir nhimg nam 1960 [4]. Cic vat dung gia dinh
trude diy dugce ché tao tir thyc vat (tre, nira, may, muv(rp, sgi tw nhién,...) 1an luot dugc thay thé
bang nhwa. K& ca cac bao goi, dung cu chra thye pham, trude kia la 1a cdy, gidy, dng tre, thuy
tinh, sanh,... thi ngay nay ciing dugc thay the bang nhya. Nhin chung, cic san phim tir nhya

Pemee 1)

dugc phén loai nhu sau (bang 1):

. Thac si - Truomg Dai hoc Nam Chn Tho
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Bang 1. Phan loai, ky hiéu va ngudn sir dung nhya [6]

Vit li¢u Ky hi¢u Nguon sir dung )
Polyethylene terephathlate I-PETE | Chai nudce giai khat, bao bi thuc pham,...

High-density polycthylenc 2-HDPE | Chai sira, binh dung xa phong, tai xach,...

Vinyl/polyvinyl chloride 3-PVC Hop dung thirc an trong gia dinh, 6ng dan,...
- —
Low-density polyethylene 4-LDPE | Bao bi nylon, tam trai bang nhua,...
A 1

Polypropylene 5-PP Thung, sot, hop, ro, bao bi ...
Polystyrene 6-PS Ly, dia,..
Cac loai nhya khac 7-Loai Tt ca cac san pham nhua khéac (ban ghé ngodi |

khac san, hang rao,...). |

Vi nhung tinh niing wru viét ca vé kinh té 13n ky thuat nén nhua duoc st dung ngay cang
rong rai vai nhidu chung loai va dung trong nhiéu linh vuc khac nhau. Néu so véi thuy tinh
trong linh vuc bao g01 nang luong can thiét cho viéc ché tao ra bao bi nhua nhé hon 2 lan, khéi
lurong vat liéu ban dau can thiét dé ché tao cling thap hom 20 lan nhu cau nude dé ché tao giam
1.5 1an va chét thai rin giam di mot nira [4]. Vi thé, néu tinh vé kinh té thi gi4 thanh ctia bao bi
nhua s& thap hon. Con khi so sénh véi tii xach carton thi qua trinh ché tao tii xach nhuya thai it

chat 6 nhiém hon (bang 2). Thém mét dic tinh wru viét vé k¥ thuét cta bao bi nhua nira 14 c6
tinh tro d6i v&i nhidu hoa chét nén duge sir dung trong nhiéu linh vuc khac nhau.

Béng 2. So sanh mirc d¢ 6 nhi€ém trong qua trinh ché tao nhua va gidy [4].

Chét 6 nhifm Nhya |  Gidy
O nhim khéng khi
- S0, 100 284
_NO, 100 159
_CO, 100 159
O nhiém nuéc
- COD 100 21.560
- COD; 100 215.500

O nudc ta, trong thanh phin réc thai dwa dén cdc bii chon ldp c6 tir 8 - 16% 14 nhua [1],
day 1a thanh phén ¢6 ti 1 cao thir hai, sau thanh phan rac ¢6 thé sir dung lam nguyén li¢u sn
xuét phan hiru co. Chét thai 13 thi nylon chiém khi luwgng kha 16n trong thanh phan nhya thai.

Cac loai t0i nylon dugc sir dyng tran lan trong céc hoat dong sinh hoat xa hoi, chu yéu Ia loai

tai siéu mong, khi thai bo rat khé hu gom toan b). Mit khac, chiing nho, mong it co gia tri doi
v6i nguoi thu gom, tai ché nén tdn tai kha nhiéu trong cdc bdi chon lap va hiu nhur khong
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yj phan hay. Neu kin trung binh, mdi ho gia dinh & d thi thai khoing 3 - 10 tai nylon céc
1Oai/ngf{y (woc Er.ung ‘bmh MOT nguoi thai ra 0,2 - 1 i nylon/ ngay, vdi dén s6 d6 thi nam 2010 la
26,2 trigu ng}xm) thi l“f?"g nhya 13 thi nylon thai ra méi ngz‘l): & céc (i(‘) thi 14 vao khodng
1048 - 5‘2,4 tan nhua/n’gay (udc tinh 500 thi/kg) [1]. Hién chua c6 6 liéu thong i(é chinh thirc vé
[rong f'l'" “ylm‘1 d:rg.c s dung & Vigt Nam nhung di c6 mot s6 khao sét, ude tinh vé s6 lugng nay.

O trén la s ,‘T‘?‘% uoe tinh rigng vé thi nylon, néu chiing ta phén tich sau hon vé chét thai
phya thi luong thai rat 16n. Theo Béo c4o hign trang méi truc ia nam 2011 vé Chat

thai ran, du Kién dén nam 2050, tong lugng rac th o th phét sinh §3.200 tn/ngay [1]. Néu
dua vao ti 1€ fihl.l’a trong rdc thii trén thi céc d6 thj nuéc ta thdi ra 6.656 - 13.312 thn nhya/ngay.
g6 licu wde tinh nay chua ké dfen su gia ting viéc sir dung cac san phém tir nhua co thé lam gia
tang ti 1¢ nhya trong thanh phan réc thai. Do vy, néu dy tinh thém su gia tang nay thi luong
réc thai nhya s& cao hon con sd uéc tinh & trén, |

Ngodi lugng thai dugc dy doan 14 rét 1én thi hién trang quan 1y nhua van chua dugc quan
tim ding mrc & hau hét tat ca cc khau: tir san xudt, luu thong phan phdi, sir dung cho dén thai
bo, thu gom, xtr 1y. Va day 14 van d& nan gidi boi 18 khi thai ra méi trudng tu nhién thi chat thai
nhya gay ,hzfau qua }éu dai ,do thoi gian phan hiy hoan toan chiing trong mdi truong tu nhién phai
mét it nhat tir 2 dén 4 thé ky [4]. Chi xét riéng vé bao bi nylon, khi thai ra ngudn nudc, chung
s& gy can tré giao thong thuy, giy tac nghén céc tram bom cua céc cong trinh thuy loi, cong
trinh cAp nudc. Khi troi xubng duong cong thodt nuéc mua, ching s giy tic nghén cong thoat
nudc, 1am gia tang ngap ung khi tréi mua va triéu cudng, tao diéu kién cho mudi va dich bénh
phat sinh. Néu trong dét co tich tu véi khéi lugng 16n bao bi nylon, dic biét nhimg khu virc c6
irong cay thi s& gy suy giam kha nang hip thu chat dinh dudng cua cdy do hé thong mang bao
ciia bao bi quan vao cac diém hap thu trong hé ré cdy, mit khac, tao moi truong rat tdt cho cac
loai vi sinh vét ddc hai phat trién. Néu bao bi nylon thai ra bai chon 1ap rac s& 1am giam hiéu
qua ctia cic qua trinh phén huy sinh hoc rac. Néu 1an vao trong dét, bao bi nylon s€ can tro su
phét trién cia co, d3n dén hién tuong x6i mon tai cac ving ddi nui, 1am dét bi bac mau, kho
cin, thiéu dinh dudng.

Bén canh viéc thay thé vat liéu nhya bang cac vt liéu hiru co khac c6 kha ning tir phan
hiy trong thoi gian ngén hon hodc béng céc vit liéu an todn ma con ngudi c6 thé an duogc,
ching ta c6 nhiéu bién phap dé xir Iy réc thai nhya, pho pién 1a tai ché (thanh vat liéu xay dyng
nhr dai phan cach duong, van ép lam cop ph,a, gach, ong thoat nudc,...; hodc thanh cac san
phim gia dung khac nhu dé gidy dép, ban ghe, r6', k¢,...) va ti€u huy. Mgt trong cic phuong
phap don gian dé tiéu huy nhya la dot va day la bléq phflR xu ly dugce ap c‘ll‘mg rong rai trong
thyc té, Tuy nhién, viéc tiéu hay doi héi phai dam bdo phé thai dugc ng‘hién min va phun bui
@& chuyén héa hoan toan thanh CO2 va nuéc & nhigt d du cao va yéu cu phii cé thiét bi dét
thich hop dé han ché khi doc hinh thanh trong qua trinh dot. Cac khi thai co chira cac chat 6
nhiém khong khi nhu HCI, NOx, NHs, dioxin,... gdy ng¢ ddc, kl}é thd, ndn ra mau, giy ung thu,
gidm kha nang mién dich, roi logi chirc nang va cic dj tit bam sinh cho tré nho. Ngoai ra,
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tro tao thanh khi dét nylon ciing chira kim loai nang, giy 0 nhiém maéi truong. Tuy nhlen

dbi voi nhua PE, PP, PVC thi co thé ap dung bién phap phén rd sinh hoc nho hoat dong c,

vi khuan, ndm mdc; con nhya trong dit co thé bi pha hiy béi vi sinh thé nhudng [5].

Hi¢n nay, cic nha khoa hoc dang nghién ciru huéng vao bién phap xur 1y réc thai nhy,
bing vi sinh vat. Dau tién, cic nha nghién ciru tai Pai hoc Tong hgp Dublin (Iceland) tim ra
loai vi khuan c6 kha ning chuyen héa phé thai chit déo thanh polyme c6 thé phan huy sin},
hoc la polyhydroxyalkanoat (viét tit 1a PHA - m¢t nhom cac polyeste dan xuat tir nguyén
liéu sinh hoc, ké ca PHB - polyhydroxybutylrat) [10]. Trong qué trinh nay, trudc tién phe thaj
s€ duogc nhiét phz‘m & 450°C dé phan hily tao ra cac phﬁn chét rin, chit Iong va khi. Chat long

va khi dugc dét dé thu hdi ning lugng, con phan chét rén (chira axit terephtallc) dugc sir dung
lam nguyén liéu san xudt PHA nho tac dung cua vi khudn. Du 4n san xuit PHA cua Pai hoc

TAng hom Thiklin dires (i RAS GA AL T~ o~

1011 NOp vuoiin augc Luc pao 'vé moi trud O1g icc eland tai irg vi muc tiéu lUl U hoa qua
trinh sinh hoc va mé& rong 1én quy mo 16n dé san xuit cac loai polyme. Néu du 4n nay thanh

cong, nd ¢6 thé mé ra huong mai d€ san xuat PHA ma khong phai dwa vao céc loai cdy trong.

Nam 2015, Pai hoc Héng khéng Vil try Bic Kinh (Trung Quéc) va Pai hoc Stanford
(My) phét hién ra sau bot (Au tring cua bo canh cing Tenebrio molitor) c6 kha nang an xop

polystyren nhya va tao ra chét thai co thé bi phan hily boi vi khuan [11]. Cac nha nghién ctru
tim thy trong rudt sdu bot ¢é chira nhiéu loai vi sinh vat ¢6 kha nang phan huy nhua PE thanh
COy, sinh khéi va chét thai cé thé bj phan huy boi vi khuan Chat thai nay c6 vé an toan khi sir
dung lam phén bén cho cy. Nhiing 4u tring in toan x&p cach nhiét nay ciing khoe manh ching
kém gi nhitng con sau truong thanh dn cam. Nghién ciru thong ke 100 loai sau bt c6 kha ning
tiéu thy 34-39mg x4p cach nhiét, tuong duong khéi lugng mot vién con nhong moi ngay. Tir
d6 cho thay kha nang xu ly rac thal bang phucmg phép nay sé duoc phat trién tt.

Hinh 1. Sau bot ¢6 thé an x0p cach nhiét [11].

Vao thang 3 nim 2016, thong tin vé loai vi khudn méi cé thé phén hily nhya PET duge
cong b trén tap chi Science, do cac nha khoa hoc Nhit Béan tim ra. Chu tri nhdm nghién ciru 1a
tién si Shosuke Yoshida cua Vién Cong nghe Kyoto Trong vong 5 nim, nhom nghién ctru da
tién hanh thu thip 250 méu vun bao gdm dét, trdm tich, nurdc thai va bun tir mot nha may tai
ché PET. Sau d6, ho tién hanh sang loc cac chung vi khuin trong mau va xem xét hoat dong

e —————————————————
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cua chung tI;on'g ‘_”l‘ic pxhan :h‘:‘y nhira. Mot mau trim tich chira t hop nhidu vi sinh vat kha

nhat, Pao 'g.0]n’1- il X huan, t¢ bao nim men va dong vit nguyén sinh . pKhi cho to h v{ khugrcl
tiép Xuc ‘VU: Up;nar;% PET mong, Ch}'lng phan huy nflua tao thanh r.1hl"mg vét lc")mqric'rp mang
nhya hoan toan bi phan huy sau 6 tuan, Két qua, nhc’m.a néhién cuiru tim ra duoc IO.Z}i vi khuan

- huy nhua PET bi : . .
phan huy nht ng cach dung 2 | . ‘ e s
deonella sakaiensis [9, 12]. g 2 loai enzyme la PETase va MHETase, va dit tén la

/| PETaseis secreted
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HO | PETase

Q
o 3 e
0 OH
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MHET is hydrolyzed to the monomers

Q 0
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Ethylene glycol Terephthalic acid

A| The monomers are catabolized for growth
I. sakalensis adheres to PET film -

Hinh 2. Su phén huy chai nhya PET [12].

Thang 5 nam 2016, hai sinh vién tai Canada da phat trién mot chung vi khuin méi voi
kha niing an nhya dudi dai duong. Trude tién, ho dung mot loai dung moi déc biét dé hoa tan

nhya. Tiép dén, ho dung enzyme dé pha v cau triic cua ching. Cubi cung, nhimg hop chit con
lai s¢ dwgc vi khudn tiéu hoa hét. Qua trinh phan huy nhya hoan tt sau chua day 24 tieng [13].

PR—

Hinh 3. Hai sinh vién Canada tim ra vi khuan n nhya dudi dai duong [13].

Théane 4 nim 2017 c4c nha khoa hoc cua Dai hoc Cam_bridge (Anh) va Pai hoc Cantabria
(Tay Ban l\%ha) phat hi¢n sau sap (sdu sap dugc ding lam moi cho ca nhung chiing ciing la loai
giy hai & td ong thuc‘r'rlg nhai thung 14 ong bang sap) khong chi can thung tui nylon lam tir

- %
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polyethylene ma chiing thue sy dang an nhya va phan hity nhua thanh mét hop chat khac. K§
qua nghién ctru cho thay 100 con sau nhai hét 92 mg nhua polyethylene trong khoang 12 gio.
Ching phan tach nhya thanh cthylene glycol, mot chét chéng dong [8].

AR o 23

Hinh 4. Sau sap co thé an rac thai nhua [8].

Tuy nhién, cic nha nghién ciru chua rd co ché hoat dong chinh xé4c cua sdu sap. Ho vin
chura xéc dinh dugc 1a do ban than con sau sap hodc vi khudn song trong rudt ciia n6 phan huy
nhya. Nhém nghién ctru di nghién nhiing con sau va trai chét nhon Ién thi nhua dé xem né con
kha ndng phan huy nhya thanh hop chit chéng dong hay khong. Két qua 1a chét nhay sau van
co tic dung nhung khéng hiéu qua nhu siu song. Va néu tim ra duoc enzyme chia nho
polyethylene, cdc nha khoa hoc c6 thé ly trich enzyme tir vi khudn va sir dung & quy mo cong
nghiép. Day Ia mt budc tién méi cho nganh xir 1y réc, tuy véy, ethylene glycol rat doc hai déi
v6i nhiéu loai bao gdm con ngui, do d6 cin nghién ctru siu hon dé c6 giai phap tot.

Khoa hoc ngay cang tién bj va cong nghé xtr Iy chit thai nhya - van nan toan ciu - dang
duoc quan tim va nghién ciru & nhiéy qudc gia. Trong do, viéc nghién ciru tim ra céc vi sinh
vat c6 kha nang phan hily nhya dang mé ra cudc canh tranh mé;i gilra cdc nudce co trinh d6 khoa
hoc k¥ thut cao. Ddi véi nudc ta, phufmg phap xir 1y rac phd bién hién nay ¢ cic do thj la chén
U tai cac bai rac tip trung~nhlmg‘da s0 céc bai ré(z chua dam bao dugc vé sinh moi truong, tir
do6 gy 6 nhiém dat, 6 nhiém nguon nuéc va 6 nhidm khong khi khu vuc 1an can,
ric tai nguon de tién hanh ti sir dung hojc téi ché réc thai nhua. Céc thanh pho da ap dung thir
nghi¢m phn loai rc tai nguon, dién hinh nhu TP. HCM, Ha N¢i, Pa Ning,... di c nhimg két
quga nhat dinh. Tuy nhiéq, chuong trinh phan loai r‘éc thai tai ngudn vin chua duoc ap dung.
trjén khai rong r§i vi nhiéu 1y do n!m chua du nguon lyc tai chinh @& mua sim trang thiét bi,
dau tu co ’sc’y ha tang cﬁn.g’nhu nguon nqhz‘m lyc thye hién, dic bit 14 thoi quen cua nguoi dan.
Tai mot sé‘ dia phuqng trién khai t'hi diém mé hinh phan loai rac tai nguon & giai doan dau, do
co 56 hy tang khi ticn hanh thi dicm dy én la khong dong b va do han ché. thiy diu tr eho
cong tac thg gom vin chuyén va xit Iy rac theo ting loai nén sau khi nguoi dan tién hanh phén
loai tai nguc‘)n,,réc dugc clc")ng nhin URENCO thu gom va dd 1an 16n vao xe van chuyén dé mang
dén bai chon 1ap chung, do vy, myc tidu cua chuong trinh phan logi réc tai neudn bi hodi ne i.
Do chua thyc sir quen vai vige phan logi CTR tai nguén nénpty 1§ néugzcd?ri Z,gl:;;g:: :)lzmna;ia

m

D¢ han ché lugng réc thai, nhét 13 ric thai nhura, chiing ta dang diy manh viéc phan loai
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han loai réc chi khoang 70% [11. Kinh phi cho cong t
g den khi nkct thuc dy én thi khen y
o6 dur 4n thi diém ciing khong 13p
chi dimg & mO hinh thi diém,

Hlighg 4c tuyén truyén van dong ban dau thi co
! lg con d_i duy tri tuyén truyén. Cac URENCO & céc noi
quy hoach ticp tuc duy tri va phat trién dyu an, nén cac du 4n

3 a ban ha 1

‘ qunrorc ta da l’)'m' lm’nh nlql.lcu van ban quy pham phép luit trong [inh vie quan 1§ va xir 1y
chat thai, trong do c6 ric thaj, Ngdy 17/12/2009. Thi tuéme Ch iy s 46 o4
- A PYIRNY: , Tht tudng Chinh phi di kg quyet dinh so
2149/QD-TTg phé duyét chién luoc quoc gia v& quan 1y tong h & thai rin dén ndm 2025
tam nhin dén 2050. Quan diém cia nha nudc vé ) ;m A t(m:g ();fp c;hdt ‘t él. rn €er s i
chat thai ran 12 trach nhiém chune cia tos OC~VLﬂU‘m Iy chat thai ran la Vlcf: YA 'ly tong hop
ez sy g cua toan xa hoi, trong 6 Nha nuéc cb vai tro chu dao. Thuc
h'1¢n; day manh xa h?,l h? a, huy ddng t6i da moi ngudn lyc, ting cuong dau tu cho cong tac quan
ly tong hop Chflt thai ran, va dugc thyc hién lién ving, lién nganh, dam bao toi wu vé kinh té,

ky thudt, an toan vé xa hdi va mdi truong,

Tuy nl?ién, thuc t€ dp dung cho thdy hé théng vin ban phap luat con chong chéo, chua rd
rang trong viéc phan 96ng trach nhiém giira cac bén c6 lién quan, mot sb bién phap ché tai khé
ap dung trong t!ll,l'c te. Do vy, xét vé khia canh xir 1y rac thai nhya hién tai da va sap thai ra
moi truong, thiét nghi chI:mg ta nén quan tim nhiéu hon va tap trung du tu nghién ctru vé linh
vuc xir 1y rac thai nhya béng vi sinh vat. Trude hét, nén ting cudng dao tao nguoén nhan luc c6
tri thirc di kha nang tiép thu, hoc hoi kién thic ciing nhu kinh nghiém cua cac qudc gia. Pong
thoi, ¢y manh hop tac qudc té vé linh vuc nay, kéu goi dau tu trong va ngoai nudc dé thuc
hién cac du an, chuong trinh nghién ctru trong nudc. Dac biét quan tdm x4y dung khung phap
1y ddy da hon, c6 phan cdng phan nhiém rd rang hon trong viéc thuc hién bién phap xur ly rac
thai, trong d6 c6 vAn dé xir 1y rac thai nhua béng vi sinh vat. Ngoai ra, nén c6 su lién két, phoi
hop chit ché giira cac cip, cac nganh 8 thuc hién t6t cac nhiém vu trén.
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